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els°has not ye{ bedn tsu?;ceés’fally add\r/e\%serJ E);A/' %%ug ]fherapy (i.e., currently
there are no drugs on the market that are useful for raising HDL-c >40%).
(Bisgaier, C. L.; Pape, M. E. Curr. Pharm. Des. 1998, 4, 53-70).

Syndrome X (including metabolic syndrome) is loosely defined as a
collection of abnormalities including hyperinsuiniemia, obesity, elevated levels of
trigylcerides, uric acid, fibrinogen, small dense LDL-c particles, and plasminogen
activator inhibitor 1 (PAI-1), and decreased levels of HDL-c.

NIDDM is described as insulin resistance which in turn causes
anomalous glucose output and a decrease in glucose uptake by skeletal
muscle. These factors eventually lead to impaired glucose tolerance (IGT) and
hyperinsulinemia.

Peroxisome Proliferator Activated Receptors (PPARs) are orphan
receptors belonging to the steroid/retinoid receptor superfamily of ligand-
activated transcription factors. See, for example, Willson, T. M. and Wahli, W.,
Curr. Opin. Chem. Biol., (1997), Vol. 1, pp 235-241.

Three mammalian Peroxisome Proliferator-Activated Receptors have
been isolated and termed PPAR-alpha, PPAR-gamma, and PPAR-delta (also
known as NUC1 or PPAR-beta). These PPARs regulate expression of target




2 PCT/ GB01/ OS-4(10 genes by binding to DNA sequence el enents, ternmed PPAR
response elenents (PPRE). To date, PPRE s have been identified in the
enhancer syobhyasimunber of genes encodi ng proteins that regecatGBotiopiod

met abol i sm suggesting that PPARs play a pivotal role in the adi pogenic
signaling cascade and |ipid honeostasis (H 5 Keller and W Wahli, Trends
Endocrin. Mef 291-296, 4 (1993)). Certain conpounds that activate or
otherwi se interact with one or nore of the PPARs have been inplicated in
the regulation of triglyceride and cholgsterol levels in animal nodel s.
See, for exanple) U S. Patents 5,847,0 (Doebber et al.) and 5, 859, 051
(Adans et al.) and PCT publications WO 97128149 10 (Leibowitz et al.) and
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one or matm@nscription of enzymes that increase fatty acid catabolism and decrease de-

novo fatty acid synthesis in the liver resulting in decreased triglyceride synthesis

and VLDL-c production/secretion. In addition, PPAR alpha activation decreases

production of apoC-lll. Reduction in apoC-Ill, an inhibitor of LPL activity,

25 increases clearance of VLDL-c. See, for example, J. Auwerx et al.,
Atherosclerosis, (Shannon, Irel.), S29-S37, 124 (Suppl), (1996). PPAR alpha
ligands may be useful for the treatment of dyslipidemia and cardiovascular
disorders, see Fruchart, J.C., Duriez, P., and Staels, B., Curr. Opin. Lipidol.
(1999), Vol 10, pp 245-257.

30 According to a first aspect of the invention there is provided a compound
of formula (I) and pharmaceutically acceptable salts, solvates and hydrolysable
esters thereof:




15 human PPAR al pha, gamma or delta ("hPPARs") conprising adm nistration of
a therapeutically effective anount of a conpound of this invention. hPPAR
medi at ed W&EeAHEH or conditions include dyslipidem a incl up¢ngpasanes at ed
di abetic dyslipidem a and m xed dyslipidem a) syndrone X (as defined in
this application this enbraces netabolic syndrone), heart failure, 20

hyper chol est erem a, cardi ovascul ar di sease including atherosclerosis,
arteriosclerosis, and hypertriglyceridema, type Il diabetes nellitus, type
| diabetes, insulin resistance, hyperlugldenia, i nfl anmation, epithelial,
hyperproliferative di seases including €czema and psoriasis and conditions
associated with the lung or gut and regul ati on of appetite and food intake
in 25 subjects suffering fromdisorders such as obesity, .anorexia bulim a,

and anorexia nervosa. In particular, the conpounds of @Y i nvention are
d tardi ovascul ar
ncl udi ng
Neer A d

usefuE in the treatnment and prevention of diabetes
'di seases and WO 02/617d 4 PCT/ GB01105~00 condit}
at her oscl erosi s, arterﬁoscl erbsi s, RAypertri gl ¥
dyslipidaema. In an | he presen @1 ention provi des

phar maceuti cal conposi$ORs, mg(é?'ézahp ad of the invention,
preferably in associat¥on 5V rmaceutically acceptable diluent or
carrier. In another aspect, ths=present invention provi desng conmpound of
the invention for use in therapy, and in particular, in hu H medicine. In
anot her aspect, the present invention provides the use of a conpound of the
i nvention %rrehhe manuf acture of a medi canent for the treatnment of a 10
hPPAR mnedi Qt ¢d"di sease or condition. In another aspect, the present

i nvention prow des a method of treatment of a patent suffering froma hPPAR
nmedi at ed &4 gr condition conprising the adm nistration of a

t her apeut g u‘%f ective anount of a conpound of the invention. 15 As used
herePn) ™ F%?f d of the invention" nmeans a conpound of fornmula (1) or a
phar maceuhiigal8;y acceptable salt, solvate, or hydrolyzable ester thereof.
Wi | e hyd e | uded in the scope of this invention, the
aci ds arebg}%?taﬂagge%b &u@@é‘lﬁﬁ ﬁ*ﬁgs uggests that while the esters are
usef ul 20R!@nubRhdes indepeadeatiy balogenp, CHF@ @& Htsort ©1.whlkyh t hey hydrol yze
that are I ican pr oduce
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car BOxy!l i eﬁﬂdde greatidependantivtHron Gies Bile:ll ng and transient transfection
assays, ii§®, 4he $s4 gf s5does not usual ly bind well but is active in the
transi ent "transfection assay presumably due 25 to hydrolysis. Preferred
hydr ol ysabl e esters are Cl_s al kyl esters wherein the al kyl group may be
strai ght chain lor ahoﬂmhedpebtai the MirieBght oihvention distlesses ane methed for
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Pr ef er abl
PAR alpha, gamma or delta ("hPPARs") comprising administration of a

ema, and m xed

15 human
therapeutically effective amount of a compound of this invention. hPPAR
mediated diseases or conditions include dyslipidemia including associated
diabetic dyslipidemia and mixed dyslipidemia, syndrome X (as defined in this
application  this embraces metabolic syndrome), heart failure,

20 hypercholesteremia, cardiovascular disease including atherosclerosis,
arteriosclerosis, and hypertriglyceridemia, type |l diabetes mellitus, type |
diabetes, insulin resistance, hyperlipidemia, inflammation, epithelial,
hyperproliferative diseases including eczema and psoriasis and conditions
associated with the lung or gut and regulation of appetite and food intake in

25 subjects suffering from disorders such as obesity, anorexia bulimia, and
anorexia nervosa. In particular, the compounds of this invention are useful in
the treatment and prevention of diabetes and cardiovascular diseases and



5 PCT/GBO 1 /05~00 Preferably R and RZ independently represent H

hal ogen, nethyl or OCH3. More preferably one of R and R2 is H 1In one
particul avoprefiesrred aspect, R represents CH3 and R2 repP€3&H03/0F00] n
another particular preferred aspect, 5 both R and R2 represent H.
Preferably y is 1 and R3 is preferably in the para position. Preferably R3
is Cl s straight or branched chain alkyl or CF3. 10 Preferably R4 and R5
are both CH3. Wile the preferred groups for each variable have general ly
been listed above separately for each vagriable, preferred compounds of this
invention include those in which several or each variable in fornula (1) is
selected fromthe 15 preferred) nore preferred, or nost preferred groups
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alkyl group may be straight chain or branched chain. Methyl or ethyl esters are
more preferred.

Preferably X' is O.
Preferably X2 is O.
Preferably Z is N.

35 Preferably n represents 1.



2-met hyl - 2- (4-[3-(4-1sopropyl -phenyl)-[1, 2, 4] oxadi azol - 5-yl met hoxy] - 2- net hy
| 20 phenoxy} propi oni ¢ aci d;

2- met hyl Wi 24603+ (4-tri fl uoronet hyl - phenyl)-[1, 2, 4] oxadi aPOT/ABOYyH#O0 hoxy] - 2
met hyl - phenoxy} - pr opi oni ¢ aci d;

2-met hyl -2-{4-[3-(4-tart-Butyl -phenyl)-[1, 2, 4] oxadi azol - 5-yl net hoxyJ- phenox
y} propionic acid; 25

2-met hyl - 2- ~4-[ 3- (4-i sopropyl - phenyl )-[1, 2, 4] oxadi azol - 5-yl met hoxy] - phenoxy
} propi oni c aci d; 5

2-met hyl -2-(4-[3-(4-trifluoronethyl-phenyl)-[1, 2, 4] oxadi azol - 5-yl net hoxy] ph
enoxy} - propi oni ¢ aci d;

.2-nmet hyl -2-f4-[5-(4-tart-Butyl -phenyl)-[1, 2, 4] oxadi azol - 3-yl met hoxy] - 230
phenoxy} pr opi oni ¢ agi d; 2 .

2- met hy| - Preferably B j angh R pindanesdensly [represent dddihalegens-methn sxQtenoxy)
.gr oplt ﬁn: czmérlfd' %efc(arably one of R’ atnrc]j Fz is H. lln) one pzartAifcular g_referredsasrie‘ct,t l§1 1 ph
-met hyl - 2-{4-[ 5- (4;triflugponme < nyl)-[1,2, xadi azol - 3- yl met hoxy] p

enoxy} pr oﬁ?é?‘ﬁs;”?&i%d% a”WJQoiFPﬁgﬁ‘I%)Q% %‘ 5@#&‘@0‘14'%(35’ r 1958#6"981 aspect,

2-[ 45 {5- [itbRiad RP fépresenellhyl ) phenyl ] - 1, 2, 4- oxadi azol - 3- yl ~met hoxy) phen

oxy] 2- et hyl pr opanoi ¢ aci d;

2-(4-{[5-(4-bronmophenyl)-1, 2, 4- oxadi azol - 3-yl ] met hoxy~phenoxy) - 2pret hyl pr opa

noi ¢ aci d.Preferablysy ispfl efnet R?ecﬂs peafpmblyl inthe para position.orPreferably R;nias Cis

2-nethy|-%ﬁ&ﬁ%h§ﬁQﬁaﬁ@ﬁédgyéiIapWQﬁxj§§[1,2,4]oxadiazol-5-y|nethoxy]-2-neth
pr

yl phenoxy) - pionic acid and pharmaceutically acceptable salts, solvates
and 10 hydrol ysabl e esters thereof. 15 20 Most preferably, the conpounds of

formg a (IprefsrabReRtah R AR @Hpha agoni sts. As used herein, a
"sel ecti ve hPPAR al pha agonist" is a hPPAR al pha agoni st whose ECSO f or

PPAR al pha is at least 10 fold lower than its ECSO for PPAR gamma and PPAR
del ta. Such sel\dfile\the quefaedigromps for eadtevadablehae Ydferdally besel kstedve. "

ECSO i s def,ined i t ti.OF S ri l,ow i
concent r atTiven SeRRIARY a0 RaGf iEtieiS e PlefeiRe! SRRRoEof Hier veliog
Most pr ef enclededbaps imwbichr sevgralaregactvariakdeirf taronwa (ki selecterirmndheha
agonjsts ( I . P r IV at agtd W fuor ected
conpainds, PERar, Tnde, piafbried:, 07 fiost, b igicd) Hroffs *fir ddch \Afiabfe
NM 60. 02987 hersiereo dos 7ipventiam ip dntendedoeoimchigsoal combjpations efguetered. 0001
40. 07710. 0RRKO pRAIBAHEA; BRE PGk QEFARAGHLPE210. 0000. 850100. 02410. 000t 1. 400
25 It will als berr@_.ﬂ% ciate bé tfhosei sé)iolled in_the tartfthglt t he
conpounds of th&"% AgRURtsi Bh ToRmMa) b MY BE P9OUES; A LAY PBPYBE a
phar maceut {“seletivea cpepisit!) e agahisto rfos divea P& AR esubdypesT Il yath yagarlisigh c arl y
acceg abl e;58liLs 8f ali Mree subtypes (“pan agonists”). As used herein, by "agonist", or
“activating compound”, or "activator”, or the like, is meant those compounds
which have a pKi of at least 6.0 preferably at least 7.0 to the relevant PPAR, for
example hPPARalpha in the binding assay described below, and which achieve
at least 50% activation of the relevant PPAR relative to the appropriate indicated
25 positive control in the transfection assay described below at concentrations of
10° M or less. More preferably, the agonists of this invention achieve 50%
activation of at least one human PPAR in the relevant transfection assay at
concentrations of 10° M or less. Preferably, the compounds of formula (1) are
hPPAR agonists. More preferably the compounds are hPPARalpha agonists.

Preferred compounds of the invention include:

2-methyl-2-{4-[3-(4-tert-Butyl-phenyl)-[1,2,4]oxadiazol-5-ylmethoxy]-2-methyl-
phenoxy}propionic acid ethyl ester;



WO 02/.4G17.4 PCT/ GB01105. ~00 conpounds of formula (1) include
conventional salts formed from pharnmaceutically acceptabl e i norganic or
organi c aso@dg/iden7+bases as well as quaternary anmoni um aci ceCauGB108$00sal t s.
More specific exanpl es of suitable acid, salts include hydrochloric,

hydr obrom c, sulfuric, phosphoric, nitric, 5 perchloric, fumaric, acetic,
propi onic, succinic, glycolic, formc, lactic, malefic, tartaric, citric,
pal noi ¢, nal onic, hydroxynal eic, phenylacetic, glutamc) benzoic,
salicylic, fumaric, toluenesul fonic, nekghanesulfonic,

napht hal ene- 2-sul foni ¢, benzenesul f oni ¢ hydr oxynapht hoi ¢, hydroi odi c,
malic, steroic, tannic and the |like. Other acids such as oxalic, while not

in themselzve% R RERU Is%ﬁl'cggyl %ﬁ;gyﬁig?g@bﬁadﬁ%lbéglglntﬂét%%{/]i?néth I-

preparation o in o I'ni ng the conpounds of
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chem stry w.l]/ 2G| at many organi ¢ conpounds can form conpl exes
with sol V@%émpﬂ&%&% @I%g’;&/é}are reacted or fromwhich they are precipitated

or cryst ald-meshyl- ﬁ{%&e(%&@pf@(}é@hanyl){havdf]oaadlamll-&qhmafhoxﬂephmyw e, a

conpl ex w i s a "hydrate". Solvates of the 20 conpound of
formul a {Q;Bg Fceécﬂ%tljﬁﬂ%‘gfbsrg of the invention. References hereinafter

to a conp ﬁlﬁ%)dt?o{"d[}l(ﬁ trglUPﬁ@“ﬁmNéﬁhﬁBWh[h@H]ﬁéadj@mi -Tyimpetband- of formul a
o) (| e OB B RaE e o e el 1y acoent ablo dor vat fes ara e
conveni entd-{Ne4 I@&%{]‘g‘ﬁé%&q % ?ﬂg‘?‘? bﬁ[iz"ﬂﬁéﬁ‘%ﬁég‘tﬁ QBV]C%'n‘pom tions.
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2-methyl-2-{4-[5-(4-isopropyl-phenyl)-[1,2,4]oxadiazol-3-yImethoxy]-
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2-methyl-2-{4-[5-(4-trifluoromethyl-phenyl)-[1,2,4]oxadiazol-3-yimethoxy}-
phenoxy}propionic acid;



Formul ations suitable for oral adm nistration nay be presented as discrete
units such as capsul es, cachets or tablets (e.g. chewable tablets in
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i ntramuscufar injection. Thus, for exanple, the conpounds nmay be fornul at ed
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emul sion in an acceptable oil) or ion exchange resins, or as sparingly

sol ubl e derivatives, for exanple, as a sparingly 5 soluble salt. In
addition to the ingredients particularly nentioned above, the fornul ati ons
may include other agents conventional in the art having regard to the type
of fornulation in question, for exanpleythose suitable for oral

adm nistration may include flavouring g%ents. 10 It will be appreciated by
those skilled in the art that reference herein to treatnent extends to
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R~-R XHft0O~/ A~~R ~P O30 WD 02/-t617 13 PCT/ GB111 /0y110 For
exanple, when X is O X2 is O Yis O Zis N and R3 is para-CF3: a
preferregyeynidiesi s t he oxadi azol es i s: . R2 Rt 2 R1 . NPOTAGBO1/AFHN0 ~
Cs2C03, CH3CN, r t o/ \ ROR4A RA ROR CFA 5 The coupllng reaction
between internmediate A and B nmay be perforned in the presence of a suitable
base such as potassi um carbonate, cesiumcarbonate , in a suitable solvent
such as acetonitrile or acetone preferably in the tenperature range room
tenperature to 80C, in a suitable solvefnt such as acetone or acetonitrile.
10 When Xis O X2 is O Yis N Zis O and R3 is para-iPr: a preferred
synthesis the oxadiazoles is: RLRZR RLRR RLR2 C CNOO ~ ~ off ~0 0 ~ ~

S SR St el o RRSRT R o
C O O ~ Erophiirstic ingredigp

The formulatlons include those suitable for oral, parenteral (including

subcutaneous e.g. by injection or by depot tablet, intradermal, intrathecal,
5 intramuscular e.g. by depot and intravenous), rectal and topical (including
dermal, buccal and sublingual) administration although the most suitable route
may depend upon for example the condition and disorder of the recipient. The
formulations may conveniently be presented in unit dosage form and may be
prepared by any of the methods well known in the art of pharmacy. All methods
10 include the step of bringing into association the compounds ("active ingredient")
with the carrier, which constitutes one or more accessory ingredients. In
general the formulations are prepared by uniformly and intimately bringing into
association the active ingredient with liquid carriers or finely divided solid
carriers or both and then, if necessary, shaping the product into the desired

15 formulation.

Formulations suitable for oral administration may be presented as
discrete units such as capsules, cachets or tablets (e.g. chewable tablets in
particular for paediatric administration) each containing a predetermined amount
of the active ingredient; as a powder or granules; as a solution or a suspension

20 in an aqueous liquid or a non-aqueous liquid; or as an oil-in-water liquid
emulsion or a water-in-oil liquid emulsion. The active ingredient may also be
presented as a bolus, electuary or paste.

A tablet may be made by compression or moulding, optionally with one or
more accessory ingredients. Compressed tablets may be prepared by

25 compressing in a suitable machine the active ingredient in a free-flowing form
such as a powder or granules, optionally mixed with a other conventional
excipients such as binding agents, (for example, syrup, acacia, gelatin, sorbitol,
tragacanth, mucilage of starch or polyvinylpyrrolidone), fillers (for example,
lactose, sugar, microcrystalline cellulose, maize-starch, calcium phosphate or

30 sorbitol), lubricants (for example, magnesium stearate, stearic acid, talc,
polyethylene glycol or silica), disintegrants (for example, potato starch or sodium
starch glycollate) or wetting agents, such as sodium lauryl sulfate. Moulded
tablets may be made by moulding in a suitable machine a mixture of the
powdered compound moistened with an inert liquid diluent. The tablets may

35 optionally be coated or scored and may be formulated so as to provide slow or



15 Preferably, Ris Cl1_6 al kyl which can be hydrolyzed off to give an acid
of Formula (1), or if readily hydrolyzable, the resulting ester can be

adm ni st ewed2/4dite synthesis of internediate of type A wherPCHGBOIRSIWR =CHS3,
R2=H is illustrated below. 20 WO U2|.LGl7~ PCT/ @BULl/ 0s-400 H C 0~~ /Rr ~
~H ~CH i HO~ RO HOC 0 H,C nCPBA, pTsOH o CH2Cl 2, reflux He~cH, 14 HC
H- CsZCO,, Acetone o " p O reflux Ro Hoc cH O H C NaOVe 0 ~ ~ H MeOH, r.t.
ROH CCH A preferred synthesis of (A} when Xis Oand X2 is O (and R~= H
and RZ =5 CH3) is: Br\ "COOEt R~ R2 H{~\CH, o0 ~ ~ H21, PdIC 10%p o ~
~off HO~~0~ [~ (CH ~1 11 , CszCO-~, CHSCN~CHCEtO-| 45C ~o
Hc reflu ~x Sone of the internediates of type B are comercially avail abl e

while 10 %d?@foﬂe&ﬁ‘@le@@e%\f’ﬂﬁé‘%ﬁ\?eeﬂ\gfé’ léﬁPfPfé'r He?h@QQQE%nﬁlaS@eac@a%aon
skilled in the art eqﬁoagrv]veq sn|0§an |hgter |ates of type are
i 11 ust r at AFOREJiBGIO M n the art
Alternatively, the compounds of the present invention may be
incorporated into oral liquid preparations such as aqueous or oily suspensions,
5 solutions, emulsions, syrups or élixirs, for example. Moreover, formulations
containing these compounds may be presented as a dry product for constitution
with water or other suitable vehicle before use. Such liquid preparations may
contain conventional additives such as suspending agents such as sorbitol
syrup, methyl cellulose, glucose/sugar syrup, gelatin, hydroxyethylcellulose,

10 carboxymethy! cellulose, aluminum stearate gel or hydrogenated edible fats:
emulsifying agents such as lecithin, sorbitan mono-oleate or acacia; non-
aqueous vehicles (which may include edible oils) such as almond oil,
fractionated coconut oil, oily esters, propylene glycol or ethyl alcohol; and
preservatives such as methyl or propyl p-hydroxybenzoates or sorbic acid.

15 Such preparations may also be formulated as suppositories, e.g., containing
conventional suppository bases such as cocoa butter or other glycerides.

Formulations for parenteral administration include aqueous and non-
abueous sterile injection solutions which may contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation isotonic with the blood of

20 the intended recipient, and aqueous and non-aqueous sterile suspensions
which may include suspending agents and thickening agents.

The formulations may be presented in unit-dose or multi-dose containers,
for example sealed ampoules and vials, and may be stored in a freeze-dried
(lyophilised) condition requiring only the addition of a sterile liquid carrier, for

25 example, water-for-injection, immediately prior to use. Extemporaneous
injection solutions and suspensions may be prepared from sterile powders,
granules and tablets of the kind previously described.

Formulations for rectal administration may be presented as a suppository
with the usual carriers such as cocoa butter, hard fat or polyethylene glycol.

30 Formulations for topical administration in the mouth, for example buccally
or sublingually, include lozenges comprising the active ingredient in a flavoured
basis such as sucrose and acacia or tragacanth, and pastilles comprising the
active ingredient in a basis such as gelatin and glycerin or sucrose and acacia.

The compounds may also be formulated as depot preparations. Such

35 long acting formulations may be administered by implantation (for example



cl 9" N9~ NN\ Hz N\ HZ N\ \ _\ CdCH2COCI, TEA, xylene , reflux
NH20H, HCI K2C03, EtOH, rellux ~/ CHC3, r t R3 R3 R3 R3 Cyclisation my
be perfomw@or/igiza suitabl e sol vent such as xyl ene or tol ua&GRO1OBOPUX. 15
The invention is illustrated by reference to the follow ng Internedi ates
and Exanpl es which should not be construed as |imting thereto. The
structures of the conpounds were confirned either by nuclear nmagnetic
resonance (NVMR) or mass spectronetry {M5). 1 H NVR spectra were recorded on
a Brucker 300MHz spectroneter at anbi egy tenperature. NVR WO U2/.1617. 15
PCT/ G BO1 /Us-tUWU shifts (b) are given'in parts per mllion (ppm) "np" is
melting point and is given in C. Colum chromatography was carried out
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formulations may include other agents conventional in the art having regard to
the type of formulation in question, for example those suitable for oral
administration may include flavouring agents.
10 It will be appreciated by those skilled in the art that reference herein to
treatment extends to prophylaxis as well as the treatment of established
diseases or symptoms. Moreover, it will be appreciated that the amount of a
compound of the invention required for use in treatment will vary with the nature
of the condition being treated and the age and the condition of the patient and
15 will be ultimately at the discretion of the attendant physician or veterinarian. In
general, however, doses employed for adult human treatment will typically be in
the range of 0.02-5000 mg per day, preferably 1-1500 mg per day. The desired
dose may conveniently be presented in a single dose or as divided doses
administered at appropriate intervals, for example as two, three, four or more
20 sub-doses per day. The formulations according to the invention may contain
between 0.1-99% of the active ingredient, conveniently from 30-95% for tablets
and capsules and 3-50% for liquid preparations.
The compound of formula (I) for use in the instant invention may be used
in combination with other therapeutic agents for example, statins and/or other
25 lipid lowering drugs for example MTP inhibitors and LDLR upregulators. The
compounds of the invention may also be used in combination with antidiabetic
agents, e.g. metformin, sulfonylureas and/or PPAR agonists (for example PPAR
gamma agonists, including thiazolidinediones such as e.g. Pioglitazone and
Rosiglitazone) or PPAR alpha/gamma agonists, or PPAR delta agonists wherein
30 the PPAR delta agonists may be selective agonists for PPAR delta, have
agonist activity at PPAR alpha or gamma (dual agonists) or activity at PPAR
alpha and gamma (Pan agonists). The compounds may aiso be used in
combination with antihypertensive agents such as calcium channel antagonists
and ACE inhibitors. The invention thus provides in a further aspect the use of a



~CH, /--OH ClInternediate A ~1 . To a solution of

4' - hydroxy- 3' - net hyl acet ophenone (Acros) 25g, 30 0.167nmpl) in acetonitrile
(300n.) wesonsded Cs2C03 ( 2eq, 108g, 0.33npl). The react POWGHIXOIOE was
stirred at roomtenperature for 30 mn and then ethyl 2bronvoi sobutyrate
(Aldrich, 1.1eq, 26.9g, 0.183npl) was added . The resulting W 0 2/~617. ~
16 PCT/ G BO1 /OS~00 m xture was stirred at 60C overnight. To conplete the
reaction 0.5eq of CszZC03 and 0.5 eq of Ethyl 2-bronoisobutyrate were added
and the m xture was stirred 16h at 60C445The sol vent was evaporated, the
resi due was solubilized in water) extraCted with diethyl ether. The organic
phase dried over 5 NaZzSO4, filtered and the solvent' renoved under reduced

.pressure tcenﬂ;f.ﬁé%ro@l. ;@h hgﬁfa 8 ﬁrﬁéoéﬁd aofbro?mné)'al)l \Xn‘ﬂt?’ga ?Jﬂ%r Mée'}%@eé 93613)

8 7.87 (d,
2.35 (s(gﬁpenﬁlnﬁhe(t@atr@ﬁp’c o a /BRFE 'a’f@ @1@ Fﬁ@er rredl ate A2 R H~CH~ nCPBA

+(1.75eq, 49. ZQWﬁeﬂMthd@-JﬁfaTh{L@a %g)amejééoaﬁﬂéﬂrnbmamoﬁq}vlﬂﬁ'dtﬁepf

d d
under |t et Rusraperic afentd. 165 B nabels By e BARSRERL Bl SefbeatSiiost {°
CH2C52. Thémoitageuuslyphaapy wasvermiehtbutet h NaOH 0. 5I\/l br| ne and dried 15

Na2S04. I I
br essure to af MOPCr PR et 18 ALV5 HaF LoIBHESHY B braieTns e
(CDC13) : &se. 80 thel, formHpf &. @oarmateutical) fomaationl, and Hpus 4pharmiagewtidp] 2. 19
(5) 3H) g%ﬂﬂ%léﬁor?é'%m rlgﬂﬂg(é coﬁ‘l@inatﬂonlgs belpéé*)agvg@%ﬁlmalryq%geffseg#vlﬂp"”

I ntermedl a suspensi on O

0 154mm| ) PWTIOEQQQUGI%WTE?C@H§ l%jﬁ%ﬂ'ei&reﬁ@tn'@ﬁtl HNBESE ﬁtfg’rﬁ%aﬁép@cmf(

0. 139no1, tﬁ@glhverﬁtidYBO'lThéOMx\nduihQ:dn@p&ﬁérﬂ@ of Mhecmlrﬁtldnée%ai,i geoom
t enper at ure, f.or

t
under red @GN lﬁeéggu?@er f‘ﬁgu?'g{éél“éfug gn@%@j 'Bf ?er??fa%tcg?néﬁ% S
ext r act ed pharinaCéitidat forfdatiorgmni ¢ phase was dried over Na2S04. After

nter nedi ai e AJVEN KRGS, iR BmE IRy RBHAE R EE B Bclded chaL the,
2H), 6. 53 twe, campyunds. Aaist i, stakje andi@mipatikde)witip each (thesapyl the 48hes,
6H) g 51 21 dompotidht iShts of §pthe Mh@uﬂa%.%/nlé%d%dy e idtfnli4BE%HRdMdistrQidA./ WherP

~ I nt'er me
formulated separately they may be provided in any convenient formulation,

conveniently in such a manner as are known for such compounds in the art.
When a compound of formula (I) is used in combination with a second
therapeutic agent active against the same hPPAR mediated disease, the dose
20 of each compound may differ from that when the compound is used alone.
Appropriate doses will be readily appreciated by those skilled in the art.
Compounds of this invention may be conveniently prepared by a general
process wherein a moiety like (A) is coupled to a chloride (B) using a suitable
non nucleophilic amine. Note that this synthesis is preferably carried out with the
25 acid group protected by R although R may also represent H. Preferably, R is
Ci.g alkyl (straight chain or branched chain) which can be hydrolyzed off to give
an acid of Formula (l), or if readily hydrolyzable, the resulting ester can be
administered.

RZ
O+
Ro% Y~z>_
0
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A procedure simlar to that for Internmediate Al, with substitution of 4
Benzyl oxyphenol (Aldrich, 0.1nol,'20g) for
4' - hydr oxyo 83/4¢1et hyl acet ophenone, gave the titl e conpoundP&%/GBoy®F406W Oi |
(299) 92%.'H NWR (CDC13): 8 7.36 5 7.24 (m 5H), 6.77 (s, 4H), 4.92 (s, 1
H, 4.16 (q, 2H), 1.46 (s, 6H), 1.20 (t, 3H. 00 ~ ~ OH 0 H-CH-
Internmediate A5 A solution of internediate A4 (29 g, 92 mmol) in EtCH (400
m.) was 10 hydrogenated at 45C, in the presence of Pd/C 10% (2g). After 3h,
the mxture was filtered through celitegs washed with additional EtOH and
evaporated to afford the title conpound as an oil which crystallizes (20 g,
96 %9'H NWR (CDC13): 8 6.80 (d, 2H), 6.70 (d, 2H), 5.31 (bs, 1 H), 4.26 (q,
2H), 1.54 (s, GHor.exhrdde(ivhertd |SJC5 Xz lsnbeymedd a ¢s Rl AP is garaeCEpldit i on
of 4-tert-BuéyI benégﬁltrl | e % g Bmml) in ethanol (300nL) was added
hydr oxyl afi"R peJF it ofadia S'esé%mml) and KZQ03 20 (15.27g, 110mmmol).
»The reaction m xture was refluxed for 18h. The m xture was filtered and the
sol vent was then evaporated under reduced pressure. The reaction t hen
partitioned between brine (150 nmijyand CH2Cl2 (150 mi). The org phase

[ 150 nlL), dried ov 2S04 ered and

ognd asavx/mte 50@—0 (0] 99725 '

% . mp=137-139Ce ; rredl at e~ B2 H~N By
foll owi ng the nmet Hodxof I nter megia e Bl and SUbSLJ t ki ng of 4i sopropyl
benzonitrile (59, 34. 4mmol) for  ent - But yl benzonitrile, internedi ate B2
was obtained as an oil (3.71 g, 6R%. 5 10 Nzr~/ \ ~ ~F HON \-J 'F
Internmediate B3 By follow ng the “fret hod of internediate Bl and substituting
of 4tgifluorone b ) o) t t trile
, B e ateg@’lﬁﬁ&@géa{ndgéﬁ tﬁe%meﬁﬁtérr atéA a%d(gé%gﬂe%é’ﬁ%?éﬁ
90. 3% . m ghithecpregencs ohtarevilable ebam wcia amlpntawumf carhanatedicasieinBl

4. 79, é{ﬂg@ﬁ In I
((:hl o?oacet h%tgr i l&?gﬁ?%@%%swgguwgg%é&%ﬂméeoraaﬁbH% pgg\‘_e?ét?lyerm
conpl et i ont rtemperatyee range oM temperature & BAsCr ik ge%l"t le solvent such as
acetone or acetonitrile.

was further washed wfh R
evaporated to afford the(title

—

10
When X is O, X2 is O,Yis N, Zis O, and R® is para-iPr; a preferred
synthesis the oxadiazoles is:
R1 R2 R1 R2
0 o . NH2OH HCL K,CO; 0_%3_0 NH
g O e Oy
R fd & R EtOH, reflux RO g
K,CO,, acetone, reflux
A
1 Pyridine , rt
\
2 200°C, RO R4
15

Preferably, R is Cy. alkyl which can be hydrolyzed off to give an acid of
Formula (1), or if readily hydrolyzable, the resulting ester can be administered.

The synthesis of intermediate of type A when X=0, R= R'=CHj, R%*=H is
illustrated below.

20



15 to roomtenperature and then triethylamne (2.96g, 29.37mmpl) was added.
The m xture was stirred overnight at roomtenperature. The sol vent was
renoved iwiowaeaio+t o furni sh the desired chl oroacetyl deri PETIGEBITRHOON was
sufficiently pure to be engaged into the next reaction. The residue was

di ssolved in toluene (30nL) and refluxed for 1 h) The m xture was cool ed,
20 poured into water. The phases were separated and the agueous phase was
extracted with toluene. The conbi ned organi ¢ phases were dried over Na2S04,
filtered and evaporated. The crude oil %?s purified by flash chronmat ography
on silica gel (CHzA2). Crystallization trom hexane gave the title conpound
as a sem-solid (3g, 49%. 25 CL ~N . Internediate B5 I'N " To a
.solution of internmedi ate B2 gl 850, 10 1mmol ) in CHCL3 #¢G0nmL) was added
dropw se chl or oaget yl chlori & (0.8 éo 6nnDI) at 0C. efsconpl eti on
of the addition theltemerapuwe Wag ra Léed_ﬂh*goonr e r and WO
.02/ d617.1 PCT/ GRUL4 0™ t 19 t tei eyl am ne (Ig/f et 12. 7nmmol ) was
added. The m xture was stirred overnight at roonrtenperature The m xture
was diluted with CH2C12 and washed with water. The organi ¢ phase was dried
over sodiumsulfate) filtered and evaporated The crude solid obtained was

di ssol ved in xylene (50n.) and 5" he sI ution refluxed overni'§it. The
sol vent was evapred, gho# N va,cuo z 2 resi iggeas purified b a%h
chr omat ogr aphy om—sitit® g eI Cr statttzat®on fr e e gave the

conpound as of f W'Zt'@'“’trystr& i 59 59% Me@H. VR ( CDGb3)e B 7. 94 (d,
oH), 7.28 (d, 2H), 4.67 (s, 2H) 2.90 (m 1 H), 1.22 (s, 3H), 1.20 (s, 3H).

10 GCCMs PM: 236. CL I ~ FF Internediate B6 '"~ é foll owi ng the method of
i nt er medi at e BoA@efesreassyrithesis of ¢A) wheantidDadirkl B3 i Ogahd. RMRIng Rd=

i nter rredr the title conpound was 15 obtained as a pale yellow liquid
(2.449)8. = H NVR (CDC13): 8 7.99 (d, 2H), 7.54 (d, 2H), 4.55 (s,

2H). B mz:262 0\\ / ~ ~CN ~0 H-CH~ Internediate B7 20 To a sol ution of
internediate A5 (11. 3g, 5@ ) in acetoniririle (250nmL) was added

chl oroacetonitrile (2eq, 6y 0.1 nol CszCI)S (@eg,cag,d 89

The reactrm@r A heated at 49C an

filtration, the so V\@sscor@ﬁggygp_ ét reduce reggm& )?h H e‘§'1 due was
purified by flash chr orrat»efgr aphy silica gel (cycl ohexane/ Et OAc 25

70:30). to give the conmpound as a yellowoil (1 Qg, 75%9." H NVR (CDC13): b
6.89 (s, 4H), 4.73 (s, 2H), 4.25 (q, 2H},1.57 (s, 6H), 1.29 (t, 3H). WO

02/ G 17-t Some of the intermediates of type B are commercially available while
others can be synthesized by techniques apparent to a person skilled in the art.
10 The synthesis of intermediates of type B are illustrated below.
Ci
A fh 9-8
N N 3 MNH, N?\ vy | N \\
NH20H, HC\ CICH2COCI, TEA, xylene , reflux
K2C03, EOH, reflux CHCI3, rt
R3 Rs T T

Cyclisation may be performed in a suitable solvent such as xylene or
toluene at reflux.
15 The invention is illustrated by reference to the following Intermediates
and Examples which should not be construed as limiting thereto.
The structures of the compounds were confirmed either by nuclear
magnetic resonance (NMR) or mass spectrometry (MS). 1H NMR spectra were
recorded on a Brucker 300MHz spectrometer at ambient temperature. NMR



20 PCT/G BO1 /0y00 OO/ ~ 0~ "OH H-CH- ~(\NHs Internedi ate B8 Sodi um

nmet hyl ate (1.3eq, 2.68g, 49.4mvl) was added to a solution of hydroxyl am ne
nmonochl oRy @ 62/§ck78€d, 3.43g, 49.4mol) in MeOH (80nl). ThePCE&HOIOFMYO
solution was stirred at roomtenperature for 30 mn, then internediate 5 B7
(1eq, 10g, 38mmol ) was added dropw se. The m xture was reacted at room
tenperature overnight. After concentration under vaccuum the residue was
di ssolved in CHzCl z and washed with water. The organi c phase was separat ed
and dried over Na2S04, filtered and ev rated. Purification by

chromat ography on silica gel (cyclohexane/ EtOAc 90:10) gave the title
conmpound as an oil (7g, 10 62% ON_ ~1 O~ /O/ ~ O~/ ~O H-CH~ W\ NH,

N nternedl KP;&T tu ) in
pyridi ne(2 i?%aé}e%\g&{dwbl sogérolw 2 or| ((ﬁelf(fqg Bgnﬁ%gdé%éfvgﬂ
2. 02l ) .inT ﬂlQSﬁOWaéoQi@PPY %’Saﬁarf'@@nﬂ”i Hﬁ@@rtﬁgdﬁﬁhmﬁﬂeﬂeﬁcrlm

-sol vent wag, W@p@hﬂfé‘?@l UNaed.Chan. q@medspagggws @mmetrble sfliea Ig@veogmsol ved
W th CHzCqu |V&'he combi'ned organic | ayer was washed with H20) ~dried over
Naz S04 QH d and evaporated to dryness to give the t|tIe conpound as an

oi | (8.29g, 30%ompdublliRuUcEDGEFtartBigimaerials aRpither Gdmidrcial) availdble 6. 76

m4H), 5.24 , 4 2.962.91 (m 1 , 1.48 (s, 6H), 1.22
Es, ;DH) , 1‘?%5‘5‘{?% 'f”oﬁ'g(ig%s")"% - 720 Exarrpl(el K (s on
2- et hyl - 2- [ 4- (BbmpviadionsBut yl - phenyl ) -[ 1, 2, 4] oxadi azol 5-yl net hoxy] - 2- net hy
| - phenoxy] - progi onic acw;% >§ r&ﬁbggggggg solution of internediate A3
e

(238ngy, 1 mmol)_1n acetone d K2C03 (405ng, 3nmmol) and
i nt er nedi at e BADMB{lg dimethysulfexidg ni xture was refl uxed for 4h.

Thte mx{ure \_/I\_ﬁscb(jg er eddegfmggaitém@,?yom?ddt het Lea_iczigle obt ?It ned was p;)ur ed
into water e@q@&gu ase was extracted w z, after separation
ar Pebtasalad et

the organic pha@ and evaporated. The crude oil was
purified by fl alSMFChronaﬁ\Qgr:da.pfejhyjfmrmaMDdQZI -1Gl7 21 PCT/GBU 1 /0y00 silica

gel ( Petroleu er/ et te 90:10) to give the title product as an
oi | (190ng, &%H&B @%{E@%ﬁﬁ 5 Exanpl e2

2- et hyl - [4 {BtQAc soprEtlpy/lanztamyl) [ 1, 2, 4] oxadi azol 5-yl met hoxy] - 2- met hyl
- ph xy] -prop .aci | ester An anal ogous procedure to Exanple 1
gavg/ﬁ?he title Mr%gj uct agﬂ%{[ﬁéﬁ?ﬂl (320mg, 87%).' H NWR (CDC13): 8 7.94 (d,
2H), 7.26 (d, 2FiOHe: 76 Ehaned), 6.556.65{m 2H), 5.18 (s, 2H), 4.16 (q,
2H), 2.88 (m 1pgh3:2. 14 Teutydbhosphif® (s, 6H), 10 1.21 (s, 3H), 1.19 (s,
3H), 1.18 (t, 3@‘ Exam-l, e3

2-met hyl - 2- [ 4- { 800 4-tri f ISERADILRYAD phenyl ) - [ 1, 2, 4]

oxadi azol - 5- yl neihoxy] - 2-mmiautegl - phenoxy] - propi oni ¢ acid, ethyl ester

20 br: broad

s: singlet
d: doublet
dd: doublet of doublet
: triplet
25 q: quartet
m: multiplet
HC,
(o]
5 O
 nd CH,

Intermediate A1
To a solution of 4'-hydroxy-3'-methylacetophenone (Acros, 25g,
30 0.167mol) in acetonitrile (300mL) was added Cs,CO3 ( 2eq, 108g, 0.33mol). The
reaction mixture was stirred at room temperature for 30 min and then ethyl 2-
bromoisobutyrate (Aldrich, 1.1eq, 26.9g, 0.183mol) was added . The resulting




An anal ogous procedure to Exanple 1 gave the title conpound as an oil 15
whi ch was used for next step without purification. ' HNWR (CDC1l3): b 8.18
(d, 2H), wo d4da6sy 2H), 6.80 (d,1 H), 6.68-6.60(m 2H), 5.P2ET(GROIAHPY 4. 20
{q, 2H), 2.18 (s, 3H), 1.50 (s, 6H}) 1.22 (t, 3H). Exanple4d

2-met hyl -2-[4-(3-(4-tert-Butyl-phenyl)-[1, 2, 4] oxadi azol 20

5-yl nmet hoxy] - phenoxy] -propionic acid, ethyl ester An anal ogous procedure
to Exanple 1 gave the title conpound as a white solid (48%). m p=79-81C."'H
NVMR (CDC13): 8 7.95 (d, 2H), 7.44 (d, a)@ 6.87-6.76(m 4H), 4.16 (q, 2H))
5.22 (s) 2H}) 1.50 (s) 9H), 1.29 (s) 6H), 1.19 (t) 3H) . 25 Exanple5

2-met hyl -2-14-(3-(4- |sopropyl phenyl)-[1, 2, 4] oxadi azol 5-yl net hoxy] - phenoxy]

- i h t th
PiTe pr o, was Hmed Y gﬁ‘baf?@%fﬂws %@% %“ﬁewbgﬂ O 87"
(d, 2H), &L ewdrﬁ 549 | of dghyl @rpmombautym ®verg, addgd andothel mixtura) |

.1.56 (s, Gffls shrH (Bh i) 60%C 28 HesS sofldnt Wad’ evhporditd, th&Vrddidu/was 174
22 PCT/ G&B111 /.\U5-

2 et hyl - ST WAt TR M. SR I 2 ThRosiaanis, BRass grisdoNsky] - ph
enoxy| pr oS, aflieded edrity khe Sotverinreimey eap andlep rredaced rb@sﬁéaﬂi)'aﬁoild gave

thetltle odut an, .ol | 6 (d,
21y 6. po SErrEaat g A as ok oibdlg ¥ HRRR ¢ plif ﬁf"%ﬁd AT
3H). Exarn:(t:ié’MEI) r6By(H; 2H) 44 B3- (QAQi-Bobﬁap(\;sl, 3pNheRy3d) ([ IH R, UT bxs dty dl.30

3-yl net hox(y] }_;Bhenoxy} propionic acid ethyl ester Internediate B9 (0.29g,

0. 66mmol ) ‘Was ‘heated at 200C for 3min. The 10 crude product was

chr omat ographed on silica gel (cyclohexanel EtOAc 90:10 then 80:20) to give
the title conpound as a clear o0il*0.17g, 60%. 'H NVMR (CDC13): 8 8.10 (d,
2H), 7.32 (d, 2H), 6.86 (d,2 g,ZH), 5.11 (s, 2H), 4.16 (q, 2H),

2.97-2.87 (m 1 H)) 1.47 (s, W E23 ¥s, 3H), 1.21 (s, 3H), 1.18 (t, 3H.
15 Bganpl e8 Intermediate A2 "° H°

Jor opi oni c_aci dNer (heoath 9 T 2amgh et nRCHTER 38) el el "

subst i t ut isojutern ef intératedistenxy (43dy d 6dmaloin @Ht@prb@yemtmmmlhﬂeaNasle t he

“ the Cogp%H%%zp@aePPégﬁ;}x“@‘ﬂﬁn 6%&%3%50\%%% éﬁn&g‘d@%&%‘nﬁ)eﬁacﬁe&’z (d,

1 48 (s, h Rih.(Bhe grgamquesetwasa shgd daOH 0.5M, brine and dned
2- mejiy | - ?cv{é} Nlézecﬁ tAft ﬁéwtthé's&vftfapMéé 1=e.%o%a %8 ué’ecvhpFeééﬂu?éy] ph

enoxy}prop|o cacid est er o exa

subst i t ut itR énﬂtermpd %&&?ﬁ/%eﬁa@,@e e dﬁw ﬁ@%&%@ﬁlﬁeﬁﬂﬁo

chlori de t(ﬂe1H)t6690@mp0Hnd6MS(deH3)l aed @ 2M)yel 1o, SRl 15 @2361),"1.51 NVR

(CDC13) 8 6%; q8 ??%—I 79 (d 2H), 6.93 (d, 2H), 6.91 (d, 2H), 5.19 (s,
4.21 ((sq |—i§ 1( S, 1.25 (t, 3H). 30 General procedure 1 for

the hydrol ysis of the et hyI esters To a solution of the ethyl ester (1

mmol) in MOH (50 nL) was added (3”@§uiv ) NaOH or LiOH (1 N) and the

m xture heated to 60C overnight. The action is cooled to roomtenperature
and the solution acidified witMH "and extracted with CHzd 2 (3 X
25m.) . The conbi ned organic | aygris “hashed

20 Intermediate A3
A suspension of NaOMe (1.2eq, 8.4g, 0.154mmol) in MeOH (100mL)
was added to a solution of intermediate A2 ( 0.129mol, 36g) in MeOH (100mL).
The reaction mixture was stirred at room temperature for 30 min, then HCI N
(130mL) was added. After concentration under reduced pressure , the residue
25 was taken off in water and extracted with CH,Cl,. The organic phase was dried
over Na,SQ,. After filtration, the solvent was removed under reduced pressure
to afford intermediate A2 as brown solid (28g, 91.5%).1H NMR (CDCl3): 86.55
(d, 2H), 6.53 (s, 1H), 6.43 (dd, 2H), 4.18 (g, 2H), 2.10 (s, 3H), 1.45 (s, 6H), 1.21
(t, 3H).

30



WO 02/-t117.1 23 PCT/C BO 1 /05-t00 with H20, dried over Na2S04, filtered
and evaporated to dryness. The solid was titrated with Et20, collected and
dried undeooyaamumto afford the final product. Exanpl el0PCT/GB01/05400
2-nmethyl -2-[4-(3-(4-tent-butyl -phenyl)-[1, 2, 4] oxadi azol 5

5-yl met hoxy] - 2- net hyl - phenoxy] ~- propi oni ¢ aci d Exanpl el was reacted as
described in general procedure 1 to afford the title conpound as an
off-white solid after recrystalization fromdiisopropyl ether (99%)

m p=155-157C. M5: mz 425 (M1 ) 10 Ex | ell

2-met hyl -2-[4-(3-(4-isopropyl -[1, 2, 4] oxadi azol - 5yl et hoxy] - 2- net hyl - phenoxy
] -propionic acid Exanpl e2 was reacted as described in general procedure 1
.to afford the title conpound as whi crystals after recrystalization from
met hanol (53@@ 15 m p=138C. ) Exanpl el2

2-met hyl -2-~4-[3-(4-trifluor 1t - phenyl , 2, 4] oxadi azol - 5-yl met hoxy] - 2-
et hyl - phenoxyhﬂgﬁﬁgdgn;A4a id 20 Exanple 3 mas reacted as described in

general procedyr t,0_af. rdtpﬁ |t| oun e.crystals after
recrystalizati [PFSHPWB?'&H‘%IJEO ngn aterﬁgb %&”E% {%9 ??ﬁBS (M1)
25 Exanpl 8edzyloxyphenol (Aldrich, 0.1mol, 209) for 4' -hydroxy-3'-methylacetophenone,

2- et hy! - 2, Létrﬁé”fuge‘xlcbﬁ{b‘ou%té’éapeac for ot conEdnal preon

] - pr opi onf°c " aci procedure 1
to aPford7/tdfe(midhp & F@uﬂﬂ» 4925 t16) cH 16t () 2Hf 1.4P (Bebh)st-aPilaH)on from
dii sopropyl ether ($1 %9. m p=138-140C. 30 Ms: mz 409 (M1) WO
02/-4Gl7-1 PCT/ GBOL/ OS-t 110 24 Exanpl el4d
2-met hyl -2-[4-(3-(4-isopropyl -[1, 2, 4] oxadi azol - 5yl met hoxy] - phenoxy] - pr opi on
ic acid Exanple 5 was reacted as de {bed in general procedurel to afford
the title conpound as white cr al ter recrystalization from
dii sopropyl ether 5 (69% . |/p- " MS: miz 395(M 1 ) Exanpl el5

met hyI

2- met hyl - 2- f 4- | 3tetrAetiHtd lAGOr o phenyl )[ 1, 2, 4] oxadi azol - 5-yl met hoxy] -
phenoxy}-propionic acid 10 Exanple 6 was react ed as described in gener al

procedure 1 to Aédlation ohitéirhédiatoAneRad, 92 ramuli iheEtOM (400 mitYowa® p: 164C.
10 hydrogenated at 45°C, in the presence of Pd/C 10% (2g). After 3h, the mixture
was filtered through celite, washed with additional EtOH and evaporated to
afford the title compound as an oil which crystallizes (20 g, 96 %) "H NMR
(CDClg): 86.80 (d, 2H), 6.70 (d, 2H), 5.31 (bs, 1H), 4.26 (q, 2H), 1.54 (s, 6H),
1.29 (t, 3H).

15

H,N : :
/
Intermediate B1

To a solution of 4-tert-Butbeenzon|tnle (8.8g, 55.3mmol) in ethanol
(300mL) was added hydroxylamine hydrochloride (5.77g, 83mmol) and K,CO;
20 (156.27g, 110mmol). The reaction mixture was refluxed for 18h. The mixture was
filtered and the solvent was then evaporated under reduced pressure. The
reaction was then partitioned between brine (150 mL) and CH,Cl, (150 mL). The
organic phase was further washed with brine (2 x 150 mL), dried over Na,SO,,
filtered and evaporated to afford the title compound as a white solid (10.6g, 99.7
25 %). m.p=137-139°C.




M5: mz 421 (M1 ) Exanulel6

2- et hyl - 2-~4-[5-(4-isopropyl -phenyl)-[1, 2, 4] oxadi azol 15

3-yl met hewyd2/@heinoxy} propi oni ¢ acid Exanpl e 7 was react edPEE/GBEBFH0Ded i n
general procedure 1 to afford the title conmpound as a white solid
(63%.mp: 103C. ~H NW\R (DMSO-ds): b 7.80 (d, 2H), 7.27 (d) 2H), 6.75
(d,2H), 6.64 (d,2H), 5.02 (s, 2H, 2.81-2.76 (m 1 H), 1.22 (s, 6H), 1.04
{s, 3H), 1.02 (s, 3H). 20 Exanpl el7 2-nmethyl -2-{4-[5-(4-
tert-butyl-phenyl)[1, 2, 4] oxadi azol - 3- yhget hoxy] - phenoxy} propi oni ¢ acid
Exanpl e 8 was reacted as described in general procedure 1 to afford the
title conpound as a white powder (80%.mp: 143C. ~H NVR (DVSO-d6): 25 8

7.83 (d, 2H), 7.44 (d, 2H), &N76 H,/6.61 (d,2H), 5.05 (s, 2H), 1.22
(s, 6H), 1.10 (s, 9H). Exarﬁgl\éﬂ_@{

2- met hyl - 2- { 4- [iiefrdediateBapy| Nphen -[1,'2, 4] oxadi azol 3-yl net hoxy] - phenoxy}
. i oni id I ' ' I d 1
Fo ot ford tne By PEREREe eERe drernstbus B R BRER 7 £ 30%(a 2
H, J = 8. Boprapy bepdonitiile (59-3484mmols foei-teri-Betylbenzorttris, iner@édiate 2H, J =

2.2), 5.2 ' : o,z 423 (MF1 ). 35 WO 112/ - 461
25 )ch~GBgZ§1\§§%§BE%éer?§ aoil @1, 825" 2 (ML) P

2-[459(f5-(3,5-bis(trifluoronethyl)phenyl]-1,2, 4oxadi azol - 3-yl } met hoxy) pheno
xy] - 2- met hyl propanoi ¢ acid Sttalti ng—Txomf nt er nedi ate B8 and
3,5-bis(trifluoronethyl )beng&ylﬁe title conpound was prepared by
acyl ation and ¢qghhsaiat@Rapr ocdur e andl ogous to those described for the
previ ous exanples nt.er iate, B9 and Exanpl.e 7 The, resul.tant ester was
vl of yaed o B3t AVlaMnG, e Toeas. R0, Interadiate Eidy: sabsiiuing, of 4
gllzi)b , 3i(2)7(Ex ﬁﬁﬁ@rbl mgatlﬁ,%@nzcﬂﬁt)ilé. 42682148 HmrfioB1l fon 4Hertdudgbentdniile S{,m

. e .. . : . o
2 (4- [ 5- VICBPEHBIMER IS ot2ined, 38 ginale 0reg PRI (28 9- M H K G hyl pr opa
noi d0acid Starting fromInternedi ate B8 and 4-bronobenzoyl chloride, the

title conpound was prepared¢by acyl ation and cyclisation procedures
anal ogous to those describeéwi r r evi ous exanples (internediate B9 and

Exanple 7). 15 The resul tant se hydrol ysed to formthe title
compound. ' H m@ﬂ&m@sl. 48(s, 6H),4.85(s, 2H),6.89(m 2H),6.96(m
2H), 7. 75(m  2HT,c8a @6(ution2dl) interhreedigtel BWi(aF g, e AR RineSHOM (40pandmsver e
prepared L.of Lhg R "9 R of ' ISLECE LIS 224535 | BES7AEhIN" in
CHCI3 (5mL) at 0°C. After completion of the addition the temperature was raised
15 to room temperature and then triethylamine (2.96g, 29.37mmol) was added.
The mixture was stirred overnight at room temperature. The solvent was
removed in vacuo to furnish the desired chloroacetyl derivative which was
sufficiently pure to be engaged into the next reactlon. The residue was
dissolved in toluene (30mL) and refluxed for 1h. The mixture was cooled,
20 poured into water. The phases were separated and the aqueous phase was
extracted with toluene. The combined organic phases were dried over Na,SO,,
filtered and evaporated. The crude oil was purified by flash chromatography on
silica gel (CHClIy). Crystallization from hexane gave the title compound as a
semi-solid (3g, 49%).
25

CL

WAy
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Intermediate B5 ™

To a solution of intermediate B2 (1.85g, 10.1mmol) in CHCIl3 (50mL) was
added dropwise chloroacetyl chloride (0.85mL, 10.6mmol) at 0°C. After
completion of the addition the temperature was raised to room temperature and




(1) 2-f2-nethyl -4~~4-nmethyl -2-f4-(trifluoronethyl)phen

1~3t hi azol - 5-yl ) net hyl ) sul fanyl | phenoxy}acetic acid This conpound was used
as a PPARdebt/acinef erence in the transfection 25 assays de®EXi@EA/B®Pow and
was prepared according to the nmethod reported in W200100603-A1. (ii)

2-met hyl - 2-f4-~(4-nmet hyl - 2~4-tri fl uoromet hyl phenyl | -t hi azol - 5-yl

car bonyl ) am nol net hyl ~- phenoxyl propi onic acid 30 This conpound was used as
a PPAR al pha reference in the transfection assay descri bed bel ow and was
prepared according to nethod reported kg W200140207- Al. WO 02/.td 7-t 26
PCT/ GB01/ OS~UO

5-~4-f2-(Met hyl - pvri di n- 2-vl - am no) - et hoxvl - benzvl ~-t hi azol i di ne 2, 4-di one
.Th:c S compegEl %rk%yfl@nﬁrféf @T-‘ti.W'lLt, 22N vghd Eag@d‘.e?’hé\/ﬁﬁxﬂwaa%sstﬁiréaPAg gamma
reference in the transfection ass escri be 0 n prepare

accor di ngoygrm&trﬂ;dop@ptgm%awqeﬂﬂmx@ﬁ%maslcgggggvg%zgl\ﬁébgw_ Bi ndi ng
‘Afsﬁy: ConpehedsvittewatdreThe drdanic toheaise veds driey over mdidntwlfd?é’ﬁﬁhai@mmh hPPAR
al pha, or _PRPAR i Sciing i pn_Proximty. Assa . The 10
SR | i gaRas ApIRIedo haf SrieEp it bt B S i Salled indXfiee S0l apd °, agged
fusi 6n pr theesokstiandefuxad iovarnigite ThBBolwent wasevaposated i vdcubiantd theand

i mobi |i zegl: J L LN | i ity beads. The
beads wer ggﬁlﬁlg%%jﬁ{)rgﬁég? Wﬁpgﬁ@gﬁa&tﬁ g}rﬁbtﬂgn%rﬁ%i;he%]gg{ %H%Ibyr( opriate

radi ol i gakdystaligrtion §esshexanerpare pmpemperad eisaafenhite crystals (1.5g,

2- (4- (2- (39%:)DH NMR @etbdmptsw.g&w?myﬁzs (d, 2H), 4.67 (s, 2H), 2.90 (m, 1H?:Q

di fl uorop e%I@%3 rei ﬁg} eéhél'lb phenoxy) - 2- met hyl but anoi ¢ aci'd for hPPAR al pha
(see WO 0Ct %}'ﬁa O GoeMed Gw 2433 (see Brown, P. J et a! . Chem 8iol.
19970 4, SRMISPKar23the structure and synthesis of this ligand) for PPAR

delta} and variable concentrations of test conpound, and after
equi libration the radi oacti%ity bound to the beads was neasured by a

scintillation counter. The [Z0 anpunt (;f nonspeci fi c binding) as assessed by
control wells containing SOK?\%_Q_@_Egeorrespondi ng unl abel ed |igand, was

subtracted fromRanBdRAe eI . r each conpound tested, plots of |igand
concentration VS. of radi ol i gand hound were constructed and apparent Ki
val ues were estYndfPleWNG ﬁorﬂ"?&@gr qfeé%t?”?ﬁgﬁt%s%% 1R pykstiiyy a@gum' ng

si npl e coimetmeiiate BN B¢Jd4.6Bmemadbt for| intedfnedfate B, #&s fitle hevmpd@ah weepor t ed

Pr o ¢ SRAHG B aeelBie S 13 B4, BTAEEFOTT MM RUcheR) "baee @ ana
Bi ndi ng D@id)j i.54daRH)B# &EHen2HL998, 257, 112-119). 30 Transfection assay:
Corrpounﬂ@/\_/\ﬁyzggig?r eened for functional potency in transient transfection

assays in s for their ability to activate the PPAR subtypes
(transactivation assay). A previously established chineric receptor system
was utilized to allow conparigon o e relative transcriptional activity
of the receptor WO 02/ C17-t 4 N—cn
/—o b CH,
Intermediate B7
20 To a solution of intermediate A5 (11.3g, 50.4mmol) in acetonitrile

(250mL) was added chloroacetonitrile (2eq, 6.4mL, 0.1mol) and Cs,CO3

(2eq,32.8g, 0.1mol) . The reaction mixture was heated at 40°C 1h then refiuxed

for 2h. After filtration, the solvent was removed under reduced pressure. The

residue was purified by flash chromatography on silica gel (cyclohexane/ EtOAc
25 70:30). to give the compound as a yellow oil (10g, 75%).1H NMR (CDClg):

5 6.89 (s, 4H), 4.73 (s, 2H), 4.25 (q, 2H),1.57 (s, 6H), 1.29 (1, 3H).



PCT/ G BO1 10S.400 subtypes on the sane target gene and to prevent
endogenous receptor activation fromconplicating the interpretation of
resul ts. w6414 exanple, Lehmann, J. M; Moore, L. B.; Sgiridsodosswer, T.
A ; WIlkison, W O; WIllson, T. M; Kliewer) S. A, An antidiabetic
thiazolidinedione is a high affinity ligand for 5 peroxi sone
proliferator-activated receptor ~~ (PPAR~~), J. Biol. Chem, 1995, 27D,
12953-6. The ligand bi ndi ng domai ns for nurine and hunman PPAR al pha, PPAR
gama, and PPAR delta were each fused the yeast transcription factor
GAL4 DNA bi nding domain. CV-1 cells wefe transiently transfected with
expression vectors for the respective PPAR chinmera along with a reporter 10
construct containing five COpI es _@g GAL4,,.DNA binding site driving
expression of secreted pl acent? hosphat ase (SPAP) and

[i-gal act osi dase. After 16 ry— “hredi um was exchanged to DMVE nedi um

-suppl enent ed wilhierrhedate BSi' dat ed fetal calf serumand the test conpound at

b epar od and 1SHETREIRALE S04, 680, 2o B Wal Bftegl R p SICEF "
activi ty. hkayianeinghowploshlesideatt. Bed .t §. 4\&@5 494 menalkdh MdeOHr (Blnhle)c tThen
ef fici enwww sbmong%égméu dﬁ%ﬁor%%n’(bérguﬂg s gggﬁﬁg@@q ?“t@ﬁ‘ﬂé‘tﬁlgté see,

for exanpl €

Rosi §l i t aByné! quBR094 3§5uNONKaS 3dded slrapyissi i @em@@‘#ﬂer‘dﬁslfﬁa@q@é HPPAR gamma
gssa%/h lThgeméréturee d?d@ﬂil B, A\Z!ert %Pbaﬁml iotD @H@M@%&@Mﬁ s lreS|due was N
met hy - I oro e iazo ony
ani no] net F&%ﬁdﬁﬁé%@}zw ?an)&‘{aé%gél\ﬁ% h‘ﬁ'\etp @%&)R&Pﬁ? VYEbsr S ﬂ?%gl ta

assays wasand dried over Nay;SO,, filtered and evaporated Purification by chromatography
2-{2- met h36

Ysutt anyl Fv s gL ERPRYexEnG/ ORI e FBSRIG ompshBiiiTan i brer

B01101 1 S- B828)1. A compound of formula (1) and phar rraceutl cally acceptabl e

salts, solvates 5 and hydrolysable esters ther Rs 4 R RR N~ HO ~
.~C~Hzn~ i X2 Y O wherein: X 1is S 10 orS nis 1-3; 15 One
of Yand Zis N, and the otheR i RZ are i ndependently hal ogen,
H, CF3, OCH3 or C~_3 al kyl; R3 |ndepem+dently i s hal ogen, CF3, C- 6

strai ght or brapghe@dalts\gg /20 R4 and R5 are |ndependently Hor C-_3 al kyI
! bha agoni ot o & 8uln Br e edRE B (el d Rt rribd af B iprete bl
al pha agomwas added p-isopropylbenzyl chloride (1.2eq, 0.33g, 2.02mmol). The reaction
was stirred at room temperature for 1h. The solvent was evaporated under
15 reduced pressure, and the residue dissolved with CHy;Cl, . The combined
organic layer was washed with H,0, dried over Na;SO,, filtered and evaporated
to dryness to give the title compound as an oil (0.29g, 30%). 'H NMR (CDCla):
87.92 (d, 2H), 7.25 (d, 2H), 6.83-6.76 (m,4H), 5.24 (s, 2H), 4.18 (q, 2H), 2.96-
2.91 (m, 1H), 1.48 (s, 6H), 1.22 (s, 3H), 1.21 (t, 3H), 1.20 (s, 3H).
20

Example1 2-methyl-2-[4-(3-(4-tert-Butyl-phenyl)-[1,2,4]oxadiazol-
5-yimethoxy]-2-methyl-phenoxy] -propionic acid, ethyl ester

To a solution of intermediate A3 (238mg, 1Tmmol) in acetone (20mL) was

25 added K;COj; (405mg, 3mmol) and intermediate B4 (250mg, 1mmol). The

resulting mixture was refluxed for 4h. The mixture was filtered, concentrated

and the residue obtained was poured into water. The aqueous phase was

extracted with CH,Cl,, after separation the organic phase was dried over

Na»SO, and evaporated. The crude oil was purified by flash chromatography on



WO 02/-461 p PCT/G BO1 /05.100 29 4. A conpound according to clains 1-3
wherein X represents 0. 5. A conmpound according to clainms 1-4 wherein X2
repr esentygo 634376. A conpound according to any of clains RCHGHRIGORI0N n
represents 1. 7. A conpound according to clains 1-6 wherein R and R2

I ndependently represent H) hal ogen, nethyl or OCH3. 10 8. A conpound
according to clains 1-7 wherein R is Hor CH3. 9. A conpound according to
claims 1-8 wherein R2 is H 10. A conpound according to any of clains 1-9
wherein y represents 1. 15 11. A conpoynd according to claim 10 wherein the
R3 substituent is in the para position. 12. A conpound according to any
previous claimwherein R3 is C~- 6 straight or 20 branched chain al kyl or

.CF3. 13. i ' : i rai 5 ar e
Soch G, SUER TBPURGUBRAR BG/dly PAULHAICO0 0 Givete e foBubt'adefl Jf

0
2- et hyl - {219Q{D$,34?{%5t ert-Butyl - phenyl )-[1, 2, 4] oxadi azol - 5- y| net hoxy] - 2- met h
-yl phenoxyis: epfzarsc(Mei)d et hyl ester;
2-met hyl -2-{4-[ 3-(4-isopropyl -phenyl)-[1, 2, 4] oxadi azol - 5-yl met hoxy] - 2- et hy
| 30 phenoxy}propionic acid ethyl ester;
2- mﬁﬁ IhyI h 2-{4- ExafripleRi f | uﬁFmeﬁnyiﬂ'—l[qzﬁ@M-lise@mrﬂ/,l-ﬂmw@i-[dzﬂhltﬁeadiazbhoxy] -2
et - el .
2- me%/hylo- ;%ﬁ?’%@%@ﬁ?gﬁ%ﬁﬁﬁ:ﬁbﬁ@ﬂw é‘{'?héc 3?'5')(5(5?%1‘2%5"95- yl met hoxy] - phenox
y} propi oni ¢ acAad analpgous tpipcedunadczxanple 11 9RcT tiaaditleqeraiucB@s an oil
2-met hy| - &sdding Spth ). SARNARYICTRBBRYS I-dal( 240728 @ ok de el Tyl sshenoxy
I 6.65(m, 2H), 5.18 (s, 2H), 4.16 (q, 2H), 2.88 (m, 1H), 2.14 (s, 3H), 1.46 (s, 6H),

10 1.21 (s, 3H), 1.19 (s, 3H), 1.18 (t, 3H).

Example3 2-methyl-2-[4-(3-(4-trifluoromethyl-phenyl)-[1,2,4]
oxadiazol-5-ylmethoxy]-2-methyl-phenoxy]-propionic acid, ethyl ester
An analogous procedure to Example 1 gave the title compound as an oll
15 which was used for next step without purification. '"H NMR (CDCls): & 8.18 (d,
2H), 7.71 (d, 2H), 6.80 (d,1H), 6.68-6.60(m, 2H), 5.24 (s, 2H), 4.20 (q, 2H), 2.18
(s, 3H), 1.50 (s, 6H), 1.22 (t, 3H).

Example4 2-methyl-2-[4-(3-(4-tert-Butyl-phenyl)-[1,2,4]oxadiazol-
20 5-ylmethoxy]-phenoxy] -propionic acid, ethyl ester
An analogous procedure to Example 1 gave the title compound as a
white solid (48% ). m.p=79-81°C. 'H NMR (CDCl): §7.95 (d, 2H), 7.44 (d, 2H),
6.87-6.76(m, 4H), 4.16 (q,2H), 5.22 (s, 2H), 1.50 (s, 9H), 1.29 (s, 6H), 1.19 (t,
3H).
25
Example5 2-methyl-2-[4-(3-(4-isopropyl-phenyl)-[1,2,4]Joxadiazol-
5-ylmethoxy]-phenoxy] -propionic acid, ethyl ester
An analogous procedure to Example 1 gave the title product as white
crystals (74%). '"H NMR (CDCl3): 5 8.02 (d, 2H), 7.35 (d, 2H), 6.94-6.84(m, 4H),
30 5.30 (s, 2H), 4.23 (q, 2H), 2.98 (m, 1H), 1.56 (s, 6H), 1.31 (s, 3H), 1.28 (s, 3H),
1.27 (t, 3H).



propionic acid ethyl ester;

2-nmet hyl -2-{4-[3-(4-trifluoronethyl-phenyl)-[1, 2, 4] oxadi azol - 5-yl et hoxy] ph
enoxy} - prap o164 aci d et hyl ester; 5 PCT/GB01/05400

2-nmet hyl -2-{4-[5-(4-tent-Butyl -phenyl)-[1, 2, 4] oxadi azol - 3-yl net hoxy] - 2pheno
Xy} propionic acid ethyl ester;

2-met hyl -2-{4-[5-(4-isopropyl -phenyl)-[1, 2, 4] oxadi azol - 3-yl net hoxy] phenoxy}
propionic acid ethyl ester;
2-nethy|-2-{4-[5-(4-trif|uoronethyl-phEQyI)-[1,2,4]oxadiazol-3-y|nethoxy]
10 phenoxy}propionic acid ethyl ester;

2-met hyl -2-{4-[3-(4-tert-Butyl-phenyl)-[1, 2, 4] oxadi azol - 5-yl met hoxy] - 2-met h
yl phenoxy} pr opj |d

2- met hyl -2 g Q IE@ 2y'T‘e"?¥e P& (1 &4 Erlfngs(% eth IEher)W'PTet hoxy] - 2- met hy
| phenoxy} ft: g}]gxa |359 -§-ylmp hoxy] p ehoxy]propionic a0|d ethyl'ester

-2- et hyl - 2- { 4- pgr e(ri’alééd)tisl picedBtdd ERASPIE ) daledhd tisastbaaél arboll (8®B%hoxy] - 2
nmet hyl - ph@ qim%%g ﬁ& g C 3&;% 8

2 rret hyl - (APl Ot . BBy E 2kBng 168 (o 2y Bo88 L28M- Y1523 M phenox
y} propi ondel sk, @H), 1.47 (s, 6H), 1.18 (1, 3H).

2-met hyl - 2-{4-[3- (4-isopropyl - phenyl) [1, 2, 4] oxadi azol - 5-yl net hoxy] - phenoxy
}20 propionic acid;

2-met hyl - 2- {4- w. f | u@rmethyly2-{4ii41isopromyi4hemd)-kt:814]exgdiaaphoxy] ph
(Zan%%/%]y{)r g{iﬂ o?g] Phenogﬂ S/mpl%n @é Sld ethX' eTt()e;(.adl azol - 3-yl net hox%] 2pheno

Xy} pr opi oni c tgrmediate BY ( 299, mmol) was heated at 200°C” for 3min
2- maphy! - Zrdde bRodutt iveed cRthatdaeaptad bh. Sliicd espdtyichedmel IRORRXIDAenox Y}

Do Pl ~ 3 029410, pive gy Bitle CRUTROHsh 6 2 clear g dRaT%89%- 11 NWRoxy] ph
enoxy} pr opCDOIY: #.40 (d, 2H), 7.32 (d, 2H), 6.86 (d,2H), 6.78 (d,2H), 5.11 (s, 2H), 4.16

oxy1 30 - KA B Zno. @Raﬂqﬁt‘% Xy lzd (& ot A (%Z%l—n?’i Xb)Fediipoxy) phen

2-(4-{[5 (4- bronmophenyi ) -1, 2, 4- oxadi azol - 3-yl ] met hoxy} phenoxy) - 2net hyl pr opa

2 oy 5 (o (SSHRER APt S SRR At e
| - phenoxy};’*pylakﬁfbﬁixb!]'&bﬁﬂoébf "&PA? ) stefcept abl e salts, sol vates

BRI
Compos 1 1 SAKERolAd RipqRioRy efiev 1St e W, Sombpiigd.ig s dhaTRES
accept abl eletirl ailegB5%).'H NMMRLCDAIR): 188.02 (rbrﬁ}d))uﬁddfﬁa(xd:omd) I&JBYQdaM) 6f77c| a| s
112% or ReIRRUPISEENY 417 (AP BRTE R THER R TR AP Poonr
medi at ed di sease or condition. 15
Example9 2-methyl-2-{4-[5-(4-trifluoromethyl-phenyl)-
[1,2,4]Joxadiazol-3-yImethoxy]-phenoxy}propionic acid ethyl ester
By following the method of example 7 and substituting p-
25 triffluoromethylbenzyl chloride for p-isopropylbenzyl chloride the title compound
was obtained as a yellowish oil (32%).1H NMR (CDCls): 88.27 (d, 2H), 7.79 (d,
2H), 6.93 (d, 2H), 6.91 (d, 2H), 5.19 (s, 2H), 4.21 (q, 2H), 1.52 (s, 6H), 1.25 (1,
3H).

30 General procedure 1 for the hydrolysis of the ethyl esters
To a solution of the ethyl ester (1 mmol) in MeOH (50 mL) was added (3
equiv.) NaOH or LiOH (1N) and the mixture heated to 60°C overnight. The
reaction is cooled to room temperature and the solution acidified with HCI (1N)
and extracted with CH,Cl; (3 x 25mL). The combined organic layers washed




20. Use according to claim19 wherein the hPPAR nedi at ed di sease or
condition is dyslipidema, syndrone X, heart failure, hyperchol esterem a,
car di ovaskobamnsidi sease, type |1 diabetes nellitus, type | PETAbRMMAS400i nsul i n
resi stance, hyperlipidem a, obesity, anorexia bulima and anorexia nervosa
20 21. A nethod of treating a hPPAR nedi ated di sease or condition in a
patient conprising the admnistration of a therapeutically effective anpunt
of a compound according to any of clains 1-15. 25 22. A nethod according to
claim 21 wherein the hPPAR nedi ated di sgpse or condition is dyslipidem a,
syndronme X, heart failure) hyperchol esterem a, cardiovascul ar di sease, type
|1 diabetes nellitus, type |I diabetes, insulin resistance, hyperlipidem a,
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n 0
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ca] cal] ca] caU] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca

Sx\ xzzzzzzzz8} > % x ~~~~~~ AXS| f c”a]ca]ca]calc
~a) ca] caU] ca] }caqgé%ﬁ a% c ﬂ}'ﬁt&%er@{af%g%f]’&ﬁﬁ'%ﬁfﬁéﬁyl‘ﬂaﬁ%ﬁka] c!aU] ]ca] ]caU} c

al]calUca [1,2 4]oxad|azo|-5-ylmethoxy]-z-methyl -phenoxy}-propionic acid

Ly ord 3?281233 ahe } AeesRlarhe %}egc?éafl&géﬁéﬂ ‘ng&?elcyu?é]ﬁ%] Syqad cal c
DSct x&( . O5THENE pumoemzqa@w erp ngceystalizatianciranc rjathgeola(d7émg,c

ay c 46% ). m.p=170°C.
MS: m/z 435 (M-1)

25 Example13 2-methyl-2-[4-(3-(4-tert-butyl-phenyl)-[1,2,4]oxadiazol-
5-ylmethoxy]-phenoxy]-propionic acid
Example 4 was reacted as described in general procedure 1 to afford the
titte compound as white crystals after recrystalization from diisopropyl ether
(81%). m.p=138-140°C.
30 MS: m/z 409 (M-1)
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V] ca] caV] ca] ca] ca] caV] ca] ca] c”a] ca$- | [\] ApJ. t wezupkf a\ W
U U ca] ca] ca] c gxanisiahiaal Celm%lﬁﬂl V@ﬂim@ﬁj ARheIAZal8.2] ca] ca] ca]
cal ca] ca] cgﬁ ca c ~2u>z. pkf a\

U U] ca] cayt8f %iijﬁavf} '&']cc%‘j a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ¢
.a] cay ca] ca] caExabﬂpia]Scw]asa]aaaea[ad:é&qu)m aidraRploceduret to afford the

%82% 8 = 8%("&23%‘%%%%‘ W%é%é%lé ?fﬁéﬂo%g*%gﬁzat@%wﬁog o%‘opropyl ether
S (69%) m.p: 117°C
MS: m/z 395(M-1)

Exampie15 2-methyl-2-{4-[3-(4-trifluoromethyl-phenyl)-
[1,2,4]oxadiazol-5-yImethoxy]- phenoxy}-propionic acid
10 Example 6 was reacted as described in general procedure 1 to afford the
title compound as a white solid (74%).m.p: 164°C.
MS: m/z 421(M-1)

Example16 2-methyl-2-{4-[5-(4-isopropyl-phenyl)-[1,2,4]oxadiazol-
15 3-ylmethoxy]-phenoxy}propionic acid
Example 7 was reacted as described in general procedure 1 to afford the
title compound as a white solid (63%).m.p: 103°C. 'H NMR (DMSO-dg): 37.80
(d, 2H), 7.27 (d, 2H), 6.75 (d,2H), 6.64 (d,2H), 5.02 (s, 2H), 2.81-2.76 (m, 1H),
1.22 (s, 6H), 1.04 (s, 3H), 1.02 (s, 3H).
20
Examplel? 2-methyl-2-{4-[5-(4- tert-butyl-phenyl)-
[1,2,4]oxadiazol-3-yImethoxy]-phenoxy}propionic acid
Example 8 was reacted as described in general procedure 1 to afford the
title compound as a white powder (80%).m.p: 143°C. '"H NMR (DMSO-ds):
25 87.83 (d, 2H), 7.44 (d, 2H), 6.76 (d,2H), 6.61 (d,2H), 5.05 (s, 2H), 1.22 (s, 6H),
1.10 (s, 9H).

Examplei8 2-methyl-2-{4-[5-(4-isopropyl-phenyl)-[1,2,4]oxadiazol-

3-ylmethoxy]-phenoxy}propionic acid

30 Example 9 was reacted as described in general procedure 1 to afford the
title compound as white powder."H NMR (CD;OD): d 8.34 (d, 2 H, J =8.2), 7.91
(d,2H,J=8.4),6.96 (d, 2H, J =2.4), 6.90 (d, 2H, J = 2.2), 5.23 (s, 2H), 1.49 (s,
6H).
MS: m/z 423 (M+1).
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Starting from Intermediate B8 and 4-bromobenzoyl chloride, the title
compound was prepared by acylation and cyclisation procedures analogous to
those described for the previous examples (Intermediate B9 and Example 7).
15 The resultant ester was hydrolysed to form the title compound.
'"H NMR (CD;OD): 81.48(s, 6H),4.85(s, 2H),6.89(m, 2H),6.96(m, 2H),7.75(m,
2H),8.06(m, 2H).

The following intermediates and ligands were prepared for the binding
20 and transfection assays described below:

0] 2-{2-methyl-4-[({4-methyl-2-[4-(trifluoromethyl)phenyl]-1,3-
thiazol-5-ylimethyl)sulfanyllphenoxylacetic acid
This compound was used as a PPARdelta reference in the transfection

25 assays described below and was prepared according to the method reported in
WO0200100603-A1.
(ii) 2-methyl-2-[4-{[(4-methyl-2-[4-trifluoromethylphenyl]-thiazol-5-yi
carbonyllamino]methyl}-phenoxylpropionic acid
30 This compound was used as a PPAR alpha reference in the transfection

assay described below and was prepared according to method reported in
wW0200140207-A1.
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the corresponding unlabeled ligand, was subtracted from each data point. For
each compound tested, plots of ligand concentration vs. CPM of radioligand
bound were constructed and apparent K, values were estimated from nonlinear
least squares fit of the data assuming simple competitive binding. The details of
25 this assay have been reported elsewhere (see, Blanchard, S, G. et. al
Development of a Scintillation Proximity Assay for Peroxisome Proliferator-
Activated Receptor gamma Ligand Binding Domain. Anal. Biochem. 1998, 257,
112-119).

30 Transfection assay:

Compounds were screened for functional potency in transient
transfection assays in CV-1 cells for their ability to activate the PPAR subtypes
(transactivation assay). A previously established chimeric receptor system was
utilized to allow comparison of the relative transcriptional activity of the receptor
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subtypes on the same target gene and to prevent endogenous receptor
activation from complicating the interpretation of results. See, for example,
Lehmann, J. M.; Moore, L. B.; Smith-Oliver, T. A.; Wilkison, W. O.; Willson, T.
M.; Kliewer, S. A., An antidiabetic thiazolidinedione is a high affinity ligand for
peroxisome proliferator-activated receptor y (PPARY), J. Biol. Chem., 1995, 270,
12953-6. The ligand binding domains for murine and human PPAR alpha,
PPAR gamma, and PPAR delta were each fused to the yeast transcription
factor GAL4 DNA binding domain. CV-1 cells were transiently transfected with
expression vectors for the respective PPAR chimera along with a reporter
construct containing five copies of the GAL4 DNA binding site driving expression
of secreted placental alkaline phosphatase (SPAP) and B-galactosidase. After
16 h, the medium was exchanged to DME medium supplemented with 10%
delipidated fetal calf serum and the test compound at the appropriate
concentration.  After an additional 24 h, cell extracts were prepared and
assayed for alkaline phosphatase and p-galactosidase activity. Alkaline
phosphatase activity was corrected for transfection efficiency using the B-
galactosidase activity as an internal standard (see, for example, Kliewer, S. A,
et. al. Cell 83, 813-819 (1995)). Rosiglitazone (BRL 49653) was used as a
positive control in the hPPAR gamma assay. The positive control in the hPPAR
alpha assays was 2-methyl-2-[4-{[(4-methyl-2-[4-trifluoromethylphenyl]-thiazol-5-
yl-carbonyl)amino]methyl}-phenoxy]propionic acid. The positive control for
PPAR delta assays was 2-{2-methyl-4-[({4-methyl-2-{trifluoromethyl)phenyl]}-1,3-
thiazol-5-yl}methyl)sulfanyl]phenoxy}acetic acid.
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wherein:
X'isOorsS;
10
X%isOorS:
nis 1-3;
15 One of Y and Z is N, and the other is O;
R' and R? are independently halogen, H, CF3, OCH; or Cy.5 alkyl;
Each R® independently is halogen, CF3, C.g straight or branched alkyl;
20
R* and R® are independently H or C1. alkyl.
yis0,1,2,3,40r5.

25 2. A compound of formula (1) which is a hPPAR alpha agonist.

3. A compound of formula (1) which is a selective hPPAR alpha agonist.
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10 8. A compound according to claims 1-7 wherein R'is H or CHs.
9. A compound according to claims 1-8 wherein R? is H.

10. A compound according to any of claims 1-9 wherein y represents 1.

15
11. A compound according to claim 10 wherein the R® substituent is in the para
position.

12. A compound according to any previous claim wherein R%is Cie straight or
20 branched chain alkyl or CFs.

13. A compound according to any preceding claim wherein R* and R® are both
CHs.

25 14. A compound selected from:

2-methyl-2-{4-[3-(4-tert-Butyl-phenyl)-[1,2,4]oxadiazol-5-ylmethoxy]-2-methyl-
phenoxy}propionic acid ethyl ester;
2-methyl-2-{4-[3-(4-isopropyl-phenyl)-[1,2,4]oxadiazol-5-yimethoxy}-2-methyl-

30 phenoxy}propionic acid ethyl ester;
2-methyl-2-{4-[3-(4-trifluoromethyl-phenyl)-[1,2 4]Joxadiazol-5-yimethoxy]-2-
methyl-phenoxy}-propionic acid ethyl ester;
2-methyl-2-{4-[3-(4-tert-Butyl-phenyl)-[1,2,4]oxadiazol-5-yimethoxy]-phenoxy}-
propionic acid ethyl ester;
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2-methyl-2-{4-[3-(4-isopropyl-phenyl)-[1,2,4]oxadiazol-5-yimethoxy]-phenoxy}-
propionic acid ethyl ester;
2-methyl-2-{4-[3-(4-trifluoromethyl-phenyl)-[1,2,4]oxadiazol-5-yimethoxy]-
phenoxy}-propionic acid ethyl ester;

5 2-methyl-2-{4-[5-(4-tert-Butyl-phenyl)-[1,2,4]oxadiazol-3-yImethoxy}-2-
phenoxy}propionic acid ethyl ester;
2-methyl-2-{4-[5-(4-isopropyl-phenyl)-{1,2,4]Joxadiazol-3-ylmethoxy}-
phenoxy}propionic acid ethyl ester;
2-methyl-2-{4-[5-(4-trifluoromethyl-phenyl)-[1,2,4]oxadiazol-3-yimethoxy]-

10 phenoxy}propionic acid ethyl ester;
2-methyl-2-{4-[3-(4-tert-Butyl-phenyl)-[1,2,4]oxadiazol-5-yImethoxy]-2-methyl-
phenoxy}propionic acid;
2-methyl-2-{4-[3-(4-isopropyl-phenyl)-[1,2,4]oxadiazol-5-yimethoxy]-2-methyl-
phenoxy}propionic acid,;

15 2-methyl-2-{4-[3-(4-trifluoromethyl-phenyl)-[1,2,4]oxadiazol-5-yimethoxy]-2-
methyl-phenoxy}-propionic acid;
2-methyl-2-{4-[3-(4-tert-Butyl-phenyl)-[1,2,4]oxadiazol-5-yImethoxy]-phenoxy}-
propionic acid,;
2-methyl-2-{4-[3-(4-isopropyl-phenyl)-[1,2,4]oxadiazol-5-yimethoxy]-phenoxy}-

20 propionic acid;
2-methyl-2-{4-[3-(4-trifluoromethyl-phenyl)-[1,2,4]oxadiazol-5-yimethoxy]-
phenoxy}-propionic acid;
2-methyl-2-{4-[5-(4-tert-Butyl-phenyl)-{1,2,4]oxadiazol-3-yimethoxy]-2-
phenoxy}propionic acid;

25 2-methyl-2-{4-[5-(4-isopropyl-phenyl)-[1,2,4]Joxadiazol-3-yimethoxy]-
phenoxy}propionic acid;
2-methyl-2-{4-[5-(4-trifluoromethyl-phenyl)-[1,2,4]oxadiazol-3-yimethoxy]-
phenoxy}propionic acid;
2-[4-({5-[3,5-bis(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}methoxy)phenoxy]-

30 2-methylpropanoic acid;
2-(4-{[5-(4-bromophenyl)-1,2,4-oxadiazol-3-yljmethoxy}phenoxy)-2-
methylpropanoic acid.
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condition is dyslipidemia, syndrome X, heart failure, hypercholesteremia,
cardiovascular disease, type Il diabetes mellitus, type | diabetes, insulin
resistance, hyperlipidemia, obesity, anorexia bulimia and anorexia nervosa

20
21. A method of treating a hPPAR mediated disease or condition in a patient
comprising the administration of a therapeutically effective amount of a
compound according to any of claims 1-15.

25 22. A method according to claim 21 wherein the hPPAR mediated disease or
condition is dyslipidemia, syndrome X, heart failure, hypercholesteremia,
cardiovascular disease, type |l diabetes mellitus, type | diabetes, insulin
resistance, hyperlipidemia, obesity, anorexia bulimia and anorexia nervosa.
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