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AGONI STS The present invention relates to certain novel conpounds. In
parti cul avQ 02/4d1e4 present invention relates to conmpounds that/Gaot/idet e t he
al pha subtype of 5 the human peroxi sone proliferator activated receptor
("hPPAR al pha"). The present invention also relates to nethods for
preparing the conpounds, their use in nedicine, pharmaceutical
conpositions containing themand nmethods for the prevention or treatnent
of PPAR nedi ated di seases or conditionss Several independent risk factors
have been , associated with 10 cardi ovascul ar di sease. These include

hypert ensi on, i ncr éaseftt FRBIAAEHHERIVRVAES  2hHERAT 78IS A5PNEY551 yceri des,

el evated LDL chol esterol, elevated total cholesterol, and | ow | evel s of
HDL chol esterol. HMG CoA reductase inhibitors ("statins") are useful for
treating conditions characterized by high LDL-c levels. It has been shown
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Qurr. r?eve(l:h rI?‘hls populat%n pogl is 18entn’1 ed Be tﬁe mgependent risk factor of low
HDL-c. The increased risk of cardiovascular disease associated with low HDL-c
levels has not yet been successfully addressed by drug therapy (i.e., currently
there are no drugs on the market that are useful for raising HDL-c >40%).

20 (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 hyperinsuinlemia, 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.

25 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

30 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

35 known as NUC1 or PPAR-beta). These PPARs regulate expression of target




Three manmal i an Per oxi sonme Proliferator-Activated Receptors have been

i sol ated and terned PPAR-al pha, PPAR-gamma, and PPAR-delta (also 35 known
as NUC1 ovOoPRPAR7beta). These PPARs regul ate expressi on of PCHGHE1/03MD

02/ 46174 PCT/ GB01/ 05400 2 genes by binding to DNA sequence el enents,
termed PPAR response elenents (PPRE). To date, PPRE s have been identified
in the enhancers of a nunber of genes encoding proteins that regul ate

l'i pid metabolismsuggesting that PPARs play a pivotal role in the

adi pogeni ¢ signaling cascade and |ipidjshomeostasis (H 5 Keller and W
Wahli, Trends Endobrin. Met 291-296, 47(1993)). Certain conmpounds that
activate or otherwise interact wwth one or nore of the PPARs .have been
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small dense to normal dense LDL-c, and increase HDL-c 10-15%. Experimental
evidence indicates that the effects of fibrates on serum lipids are mediated
through activation of PPAR alpha. See, for example, B. Staels et al., Curr.

20 Pharm. Des., 1-14, 3 (1), (1997). Activation of PPAR alpha results in
transcription 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-ll, 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:




(1999), Vol 10, pp 245-257. 30 According to a first aspect of the invention
there is provided a conmpound of forrmula (1) and pharnaceutically

accept ablvo szkdiz4 sol vates and hydrol ysabl e esters therepdT/GBMI/50616174
PCT/ GB01/ 05400 3 (R3)yY 54 RR2Z RHOR 1 2(C, nH2n) Y~Z (I) wherein: X1
isOor S 5 X2isOorS;, nis 1-3; One of Yand Zis N, and the other is O;
Rl and R2 are independently halogen, H CF3, OCH3 or Cl1_3 alkyl; Each R3

i ndependently is halogen, CF3, Cl.6 straight or branched al kyl; 10 R4 and
R5 are independently H or Cl1_3 al kyl. is 0, 1, 2, 3, 4 or 5. In another
aspect, the present invention discloses a nethod for prevention or
treatnent of a disease or condition nediated by one or nore 15 human PPAR
al pha, gamma or delta ("hPPARs") conprising adm nistration of a

t herapeutically effective amount of a compound of (R Wvention. hPPAR
medi at ed di seases or conditions include dyslipide cl udi ng associ at ed
di abetic dyslipidem a and m xed dysli pi dem a, syng '’ X (as defined in
this application th|§fenbr;.es me’abol i ¢ syAdrefie) ~heart failure, 20
hyper chol est erem a, ,car fastul a i f di ng at heroscl erosis,

arteriosclerosis, an rtr J Wwo€ |1 di abet es rrellltus type
| di abetes, |nsuI|n esi star @Yl ipidema, inflammation, eplthellal,
hype rp ro | iferative di seases=ishcl uding eczena and psori a®| s and
conditions associated with the lung or gut and regul ation appetite and
food intake in 25 subjects suffering fromdisorders such as obesity,

anor exi a \BHérjem:a’ and

X'isOorS;
5 XisOorS;
nis 1-3;
One of Y and Z is N, and the other is O;
R' and R? are independently halogen, H, CF3, OCHjs or C1.3 alkyl;
Each R® independently is halogen, CF3, C1.s straight or branched alkyl;
10 R* and R® are independently H or C.3 alkyl.
yis0,1,2,3,40r5.

In another aspect, the present invention discloses a method for

prevention or treatment of a disease or condition mediated by one or more

15 human PPAR alpha, gamma or delta ("nPPARs") comprising administration of a
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



anorexia nervosa. In particular, the conpounds of this invention are useful
in the treatnent and prevention of diabetes and cardi ovascul ar di seases
and WO 02¥d61#474CT/ GB01/ 05400 4 conditions including atpPeT/oBol/enosi s,
arteriosclerosis, hypertriglyceridem a, and m xed dyslipidaema. In

anot her aspect, the present invention provides pharmaceutical conpositions
conprising a conpound of the invention, preferably in association 5 with a
pharmaceutically acceptable diluent or carrier. In another aspect, the
present invention provides a conpound of the invention for use in therapy,
and in particular, in human nedicine. In another aspect, the present

i nvention provides the use of a conpound of the invention for the
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invention.

15 As used herein, "a compound of the invention" means a compound of
formula (I) or a pharmaceutically acceptable salt, solvate, or hydrolyzable ester
thereof.

While hydrolyzable esters are included in the scope of this invention, the

acids are preferred because the data suggests that while the esters are useful

20 .compounds, it may actually be the acids to which they hydrolyze that are the
active compounds. Esters that hydrolyze readily can produce the carboxylic

acid in the assay conditions or in vivo. Generally the carboxylic acid is active in

both the binding and transient transfection assays, while the ester does not

usually bind well but is active in the transient transfection assay presumably due

25 to hydrolysis. Preferred hydrolysable esters are Cqg alkyl esters wherein the
alkyl group may be straight chain or branched chain. Methyl or ethyl esters are

more preferred.

Preferably X'is 0.
30

Preferably X?is O.

Preferably Z is N.

35 Preferably n represents 1.



Preferably X2 is 0. Preferably Zis N 35 Preferably n represents 1. WO
02/ 46174 PCT/ GB01/ 05400 5 Preferably Rl and R2 independently represent H,
hal ogen, weotiyd17or OCH3. Mre preferably one of RL and RRCT/&BBi/03400 One
particul ar preferred aspect, Rl represents CH3 and R2 represents H In
anot her particular preferred aspect, 5 both Rl and R2 represent H.
Preferably vy is 1 and R3 is preferably in the para position. Preferably R3
is ClL 6 straight or branched chain alkyl or CF3. 10 Preferably R4 and R5
are both CH3. Wiile the preferred groupg for each variable have general ly
been |isted above separately for each variable, preferred conpounds of
this invention include those in which several or each variable in formula
(I') is selected fromthe 15 preferred, nore preferred, or nost preferred

groups for,each variabl e. > Therefare, this inyventjon is intended to include
al | conbi rFJF?edﬁQIVOP p?r?éfﬁzr E@Peﬁﬁﬁaﬂbrf@m&%e@a, afalogss: petdyker LChkoups.
The hPPAR Mgenpsferably baenofl B' @ng RAys bk lagomes pastictfiaoplefense dsysst R’

("selecti \ geni f PPAR, subt ype "dual agoni sts"),
or *20" g AP EREME CHY prlPRC rehiisells. o (b aibtBt kL PERs! rieReldomescs n by
"agori st " badh R s@gd Rareprgseninidound”, or "activator", or the like, is neant
t hose conpounds which have a pKi of at least 6.0 preferably at least 7.0
to the rel evant PPAR, for _exanpl e hPPARal pha in the binding assay

descri bed FHEfAPYan WuandhRaéhpesfarablt in thesparsopesiitan. v Rreferaldy R'he Ged evant

PPAR T el atstieghit@ribhgneitiy efdih &g/l ordiFcat ed 25 positive control in the
transfection assay descri bed bel'ow at concentrations of 10"5 Mor |ess.

More preferably, the agonists of this invention achieve 50% activation of
at ldast direfdrabyrR PAARR rare ot &Havant transfection assay at
concentrations of 10-6 Mor |less. Preferably, the conpounds of formula (1)
are hPPAR agoni sts. Mre preferably the conpounds are hPPARal pha agoni sts.
30 Preferred coifpteiniae pseferias growpst fooreachcvariidle have generally been listed

2- et hyl - Za el 3epdrat@lyt 107 Bhdh RIRMR,) pltered] @rAPounds of this invention
Hazol -5-yl igglhggwi)s_ezi_nnv%i%ws_everal or each variable in formula (1) is selected from the
15 preferred, more preferred, or most preferred groups for each variable.
Therefore, this invention is intended to include all combinations of preferred,
more preferred, and most preferred groups.
The hPPAR agonists of formula () may be agonists of only one type
(“selective agonists”), agonists for two PPAR subtypes (“dual agonists”), or
20 agonists for all three 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.
30

Preferred compounds of the invention include:

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



phenoxy} propionic acid ethyl ester; WO 02/46174 PCT/ GB01/ 05400 6

2-nmet hyl -2-{4-[3-(4-isopropyl -phenyl)-[1, 2, 4] oxad

i azol - 5- woet/azy/] - 2- met hyl - phenoxy} propi oni ¢ aci d et hyl PEBGBN1/05400

2-met hyl -2-{4-[3-(4-trifluoronethyl-phenyl)-[

1, 2, 4] oxadi azol - 5-yl net hoxy] - 2- met hyl - phenoxy}-propionic acid ethyl ester;
5

2-met hyl -2-{4-[3-(4-tert-Butyl - phenyl)-[l 2, 4] oxadi azol - 5-yl net hoxy] - phenox
y}- propionic acid ethyl ester;

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

2- met hyl - 2:hétrlyR2(4- [Br(uflls oa ﬁé/ﬁylpheﬂ‘nhaxa[diaz%’l 4l Rt 3&R-rmeyret hoxy] -

10 phenox ioni.c .a ester
2- ot hyl - \é}‘FB QPEOAP"?'BF@C% %ﬁ@ﬁyu [ 1, 2, 4] oxadi azol - 3- y| met hoxy] - 2-
phenoxy} peapkethyi-2- {4qu4ettlﬂudJrométhyl -phenyl)-[1, 2 ,4]oxadiazol- 5—y|methoxy -2-

2- met hyl - ?"étﬁ}()lhﬁ‘ce(”;bé‘&gBR{pﬁng Ebe%%%&%rz 4] oxadi azol - 3-yl net hoxy] -

phenoxy} propi

2- mebhyl - 2 metr[ys.2({4 [Bf(ﬂftectcﬁuiur‘eph@ﬂ\ylbﬁe&ﬂﬂ@xapiazbj-é}wmmmphanwyyet hoxy] -
phenoxy} pE%JB?S%fﬁpéﬁ] péé})éy ester;

2- met hyl - t But'y I-phenyIG 1, 2, 4] oxad
i azol - 5- y?r@?%k?]{dfiz‘r@t'ﬁ%’mpﬁhé f azat-belyimethoxyl-phenoxy}-

2-net hyl - Brd o,|j|§-a(cﬂjeﬁgpé§@yl phenyl)-[ 1, 2 4] oxadi azol - 5-yl met hoxy] - 2- net hy
| - h

2- mza? h5| e2“%*%3?{&0[3r<5ftr'ﬁ59fz9mthy'rpw»ym)2 ﬁkxﬁdkﬁzekém'@fmoxyl-w met hoxy] - 2
- mdOhyl - phenoxx}}prppmplooamd iyl cEster;

2-met hyl - 3 ﬂ&?ﬁgﬂ [§g4§teﬁ"§l§(tbf~8ﬁ§m” ii]oXaé}aozo?g-yef khoxy’f Erret hoxy] - phenox

y}- proplonlc
2- et hyl - Qh@ElO)E)GP(QPJ(PI‘Q@ﬁC@b?ﬂhyWﬁyI) [ 1, 2, 4] oxadi azol - 5- yl met hoxy] - phenoxy

b ﬁsi °Pi 8L 4-(5 (4risopropylph NS 2R Ame R RYE - 5. yi et hoxy] -

phenoxy} - BF‘%BP%&P%’%'H acid ethyl est er

2- meBhyl - 2-rhétHyb24{4- [Bgﬂttnﬁ?&l@rﬂm&hﬁ%ényﬂ)l[ﬂz 4loxsarizarelyiReoxgi-hoxy] - 2- 30

phenoxy} py Rgh&?y'}groplomc acid ethyl ester;
2-methyl-2-{4-[3-(4-tert-Butyl-phenyl)-[1,2,4]oxadiazol-5-ylmethoxy]-2-methyl-
phenoxy}propionic acid;
2-methyl-2-{4-[3-(4-isopropyl-phenyl)-[1,2,4]oxadiazol-5-yImethoxy]-2-methyl-

20 phenoxy}propionic acid;
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-ylmethoxy]-phenoxy}-
propionic acid;

25 2-methyl-2-{4-[3-(4-isopropyl-phenyl)-[1,2,4]oxadiazol-5-yImethoxy]-phenoxy}-
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-pheny!)-[1,2 4]oxad|azol -3-ylmethoxy]-2-

30 phenoxy}propionic acid;
2-methyl-2-{4-[5-(4-isopropyl-phenyl)-[1,2,4]oxadiazol-3-ylmethoxy]-
phenoxy}propionic acid;
2-methyl-2-{4-[5-(4-trifluoromethyl-phenyl)-[1,2,4]oxadiazol-3-ylmethoxy]-
phenoxy}propionic acid;



2-met hyl - 2-{4-[ 5-(4-isopropyl -phenyl)-[1, 2, 4] oxadi azol - 3-yl nmet hoxy] -
phenoxy} propi oni ¢ aci d;

2- met hyl 30 p24di134 (4-tri fl uoronet hyl - phenyl)-[1, 2, 4] oxad | peDIGBB/§d4net hoxy] -
phenoxy} propi onic acid; WO 02/ 46174 PCT/ GB01/ 05400 7
2-[4-({5-[3,5-bis(trifluoronethyl)phenyl]-1, 2, 4-oxadi azol - 3-yl } met hoxy) phen
oxy] - 2-nmet hyl propanoi ¢ aci d;
2-(4-{[5-(4-bronmophenyl)-1, 2, 4- oxadi azol - 3-yl ] met hoxy} phenoxy) - 2-

met hyl propanoi ¢ acid. 5 The nost preferyed conpound of the invention is:
2-met hyl -2-{4-[3-(4-tert-Butyl-phenyl)-[1, 2, 4] oxad

I azol - 5-yl met hoxy] - 2- net hyl - phenoxy}-propionic acid and pharmaceutically

accept abl @-Ral{693,5sisitafiesrontathy I0b Vs dta ASIRYISmERRS: L
pr ef er abl Eizla{e%con%o(tfnds. f fo)rl)lr;ﬁlégxlgl) gfe se?ectigzmhpp,&gﬂglemgﬁ

t
agoni st s. &A?e yé%rog P8|Cna,‘°' ' "sel ective hPPAR al pha agonist” is a hPPAR

| ph } R i | 10 fold | h i
RCR0 1 or PR B S B T R R I R BB ehiunas my bo.
referred taethylpropandioklegidsel ective." EC50 is defined in the transfection

assay_described below and is the concentration at which a conpound
achi éves 50% of its maxi nmum activity. Most preferred conpounds are greater

than 100-fol d seieefidsY BrefBfBARA JNMIATARE FherftioRGs: Tabl e 1). 20 Table 1.
PPAR Transactivation activity for selected conpounds. Exanple no.

human' EC50 pM human 5EC50 pM human YECso pM 16 0.029 8.400 10.000 17
0. 040 10. OMetity-2001-[3L-erBBatyDpREAYIH BOAjoXdlifzd) By ithdiAOXy D-Rfddhy114 0. 077

10. 000 10'p91%%ox§}1'pr%p90‘r?ﬁc gac:%&oanjdopRngacleB’ut%aﬁ)? 2ac%:gppa%9e Osia?ts, solvates and
10 hydrolysable esters thereof, '

Most preferably, the compounds of formula (1) are selective hPPAR alpha
agonists. As used herein, a "selective hPPAR alpha agonist” is a hPPAR alpha
agonist whose ECs, for PPAR alpha is at least 10 fold lower than its ECxq for

15 PPAR gamma and PPAR delta. Such selective compounds may be referred to
as "10-fold selective." ECsp is defined in the transfection assay described below
and is the concentration at which a compound achieves 50% of its maximum
activity. Most preferred compounds are greater than 100-fold selective
hPPAR alpha agonists (see Table 1).

20

Table 1. PPAR Transactivation activity for selected compounds.

Example no. § human @ECg uM human SECs um human YECso uM

16 0.029 8.400 10.000

17 0.040 10.000 10.000

12 0.035 0.311 4.300
15 0.098 4.510 10.000
14 0.077 10.000 10.000
11 0.059 9.310 10.000
13 0.092 10.000 0.850

10 0.024 10.000 11.400

It will also be appreciated by those skilled in the art that the compounds
of the present invention may also be utilized in the form of a pharmaceutically
25 acceptable salt or solvate thereof. The physiologically acceptable salts of the



10 0.024 10.000 11.400 It will also be appreciated by those skilled in the
art that the conpounds of the present invention may also be utilized in
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compounds of fornula (I) include conventional salts forned from
pharmaceutical |y acceptable inorganic or organic acids or bases as well as
quat ernary anmoni um acid addition salts. Mre specific exanples of suitable
acid salts include hydrochloric, hydroggonic, sul furic, phosphoric, nitric,
S perchloric, fumaric, acetic, propibnic, succinic, glycolic, formoc,

| actic, maleic, tartaric, citric, palnoic, malonic, hydroxynmaleic,

phenyl acetbfmpohts andfc, AR o) FRIUdY ! iconvERIBRAIC, sdid Ug fapifi.
met hanesul foni c apht hal ene- 2-sul fonic, benzenesul foni c hydroxynapht hoi c,
vt of oat ehafrse e HicePEHR AR on TG Icea0EENGY bASERAS N HS
oxal i c, whubternaty amnidréurms eédé%d@ﬂwm?wﬁ;t iNgere I%(pé@fiﬁggigﬁ{p@ &S@%'ﬁfn

' | , . obt,
the compofiits SHELTAAMMEC BRI R Posiid m T cal Ry000HR: bl
sal t 8. Moperchierid, funasicargsiedis, progianicalsluecinicsi glysalict Sormic| Uatstics adhlers,
Tt ; oL et e Al UL R i \ o
di bensy| el fel S Ui RS HhalBhic? HE AR £ PbhEMThodd bl henzpic.
et hyl enedﬁagﬁYH@, fNmastony [QveresHlfRaican ghatesuitonial nephihalere-2kdulfoai,i n t he
art of obgARkfestifeRics hiirokhbpiRhBIcE dhalSioklta mamy s@hgian ispfiermpngs can

are  preoliit SOl ToRoRs, Sl e, BXEloriuale Ehn RESHNE S AoRmaGe Uty ent o
For 10exanptesptablep mpyeke wistfulviaties pjr@pawﬁﬂm oasgas ;ds?ﬁg@itse@tertﬁgad?w% of the
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physi ol Ogb?%'rg';é’nigcc%e rﬁigr{/ewillcgprprrégira% ?ﬁatexmcaln Igrngtasfﬁc compounds can form
complexes with solvents in which they are reacted or from which they are
precipitated or crystallized. These complexes are known as “solvents”. For
example, a complex with water is known as a “hydrate”. Solvates of the
20 compound of formula (I) are within the scope of the invention. References
hereinafter to a compound according to the invention include both compounds
of formula (1) and their pharmaceutically acceptable salts and solvates.
The compounds of the invention and their pharmaceutically acceptable
derivatives are conveniently administered in the form of pharmaceutical
25 compositions. Such compositions may conveniently be presented for use in
conventional manner in admixture with one or more physiologically acceptable
carriers or excipients.
While it is possible that compounds of the present invention may be
therapeutically administered as the raw chemical, it is preferable to present the
30 active ingredient as a pharmaceutical formulation. The carrier(s) must be
"acceptable" in the sense of being compatible with the other ingredients of the
formulation and not deleterious to the recipient thereof.
Accordingly, the present invention further provides for a pharmaceutical
formulation comprising a compound of formula (l) or a pharmaceutically

35 acceptable salt or solvate thereof together with one or more pharmaceutically



Wiile it is possible that conpounds of the present invention may be
therapeutically adm nistered as the raw chemcal, it is preferable to
present tweo2/8&17active ingredient as a pharmaceutical forpral/eBooes400he
carrier(s) must be "acceptable" in the sense of being conpatible with the
other ingredients of the fornulation and not deleterious to the recipient
thereof. Accordingly, the present invention further provides for a
pharmaceutical formulation conprising a compound of formula (1) or a
pharmaceutically 35 acceptable salt org solvate thereof together wth one
or nore pharnaceutically WO 02/46174 PCT/ GB01/05400 9 acceptable carriers
therefore and, optionally, other therapeutic and/or prophylactic
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or 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
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wi t h t he bl oodFofmulations 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



20 the intended recipient; and aqueous and non-aqueous sterile suspensions
whi ch may include suspendi ng agents and thickening agents. The fornul ati ons
may be pmve@ens@d+s i n unit-dose or nulti-dose containers, POT/GBranabe seal ed
anpoul es and vials, and may be stored in a freeze-dried (I|yophilised)
condition requiring only the addition of a sterile liquid carrier, for 25
exanpl e, water-for-injection, imediately prior to use. Extenporaneous
i njection solutions and suspensions may be prepared fromsteril e powders,
granul es and tablets of the kind previgysly described. Fornulations for
rectal adm nistration nmay be presented as a suppository wth the usual
carriers such as cocoa butter, hard fat or polyethylene glycol. 30
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conpound of ,the invention requi use in treatne . WTh the
na'[rEre OP;{%CMH‘P%@W%@?ﬁ@dﬁ%ﬁ%aﬁﬁcﬁﬁ%@%@@dﬁm@ﬁéh%@ﬁﬂelﬂﬁ and of t he

pati&nt andl BS uirhatebeatittd dBt@tivnadt thBeattird@nbhosicRh sihgetatihsmsiantn
physi ci anggﬁer\é\?thec{v&env%rr,' ggs:esl erz]mployed 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 also 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



general, however, doses enployed for adult human treatnment will typically
be in the range of 0.02-5000 ng per day, preferably 1-1500 ng per day. The
desired wosy44rey conveniently be presented in a single dpewGsor/asod vi ded
doses administered at appropriate intervals, for exanple as two, three,
four or nore 20 sub-doses per day. The fornulations according to the

i nvention may contain between 0.1-99% of the active ingredient,
conveniently from30-95% for tablets and capsules and 3-50%for |iquid
preparations. The conpound of formula ¢b) for use in the instant invention
may be used in conbination with other Therapeutic agents for exanpl e,
statins and/or other 25 lipid |owering drugs for exanple MIP inhibitors
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When a compound of formula (1) 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

C1.6 alkyl (straight chain or branched chain) which can be hydrolyzed off to give

an acid of Formula (1), or if readily hydrolyzable, the resulting ester can be
administered.

RZ
R1 XH /\/
Ro\[?( O
P Z
0

30 A B



When conbined in the sanme fornmulation it will be appreciated that the two
conpounds nust be stable and conpatible with each other and the other 15
conmponentwO of/4d¢ine fornul ati on and nay be formnul ated for aBai/GB8t/eH=DO ON

When fornul ated separately they nay be provided in any conveni ent

formul ation, conveniently in such a manner as are known for ~such conpounds
inthe art. Wen a conpound of forrmula (1) is used in conbination with a
second t herapeutic agent active against the same hPPAR nedi at ed di sease,
the dose 20 of each conpound may diffgs fromthat when the conpound is
used alone. Appropriate doses will be readily appreciated by those skilled
in the art. Conpounds of this invention nmay be conveniently prepared by a

general  procefordrangile, \asazhcam)f&s‘tls!C]3I)k’*els((@\)\lggfOtt;whléltlfiiflﬁﬁ@I%fj |§{H€@éJC§|% &B)
using a s e tha is synthesis is
pr ef er abl é%?reﬁe&}ﬁgﬁ]?ﬁ %%%%g%éeggd group protected by R although R may

al so represent H Preferably, Ris Cl _6 alkyl (straight chain or branched
chai n) which can be hydrolyzed off to give an acid of Fornula (] or if

readi |y hydrol yzabl e, the resul t| ester can be adm ni stered. \'\ xFi
Cl~N RO Y~-R P O 30 A B.WO 02/ 74 PCT/ GB01/ 05400 R, 3 POr e, when
X1is 0, X2is 0, YisyQ Zis an ra- pr/ef prr ed
synt hesi s the ox&gi “‘1 of 95&2(58%!;;&?'981 )H@ 2008, CH3CN, r.t o

OROR~I \ ROR4 « CF3 5 The pI|ng reacti on beﬂz*ween internedi ate A
and B may be perfor med in the ence of a suitable base such as
pot assi um car bonate, cesium

CF,

5 The coupling reaction between intermediate A and B may be performed
in the presence of a suitable base such as potassium carbonate, cesium
carbonate , in a suitable solvent such as acetonitrile or acetone preferably in

the temperature range room temperature to 80°C, in a suitable solvent such as
acetone or acetonitrile.

10
. 2 . . . . .
When X is O, X*is O, Yis N, Z is O, and R® is para-iPr: a preferred
synthesis the oxadiazoles is:
R% R2 R1 R2
NH20H.HCI, K,CO, _@_
o o o Q o} Q NH
U Sl Ve o SWer i E A2V
w od & K EtOH, reflux rd ) F
K,CO,, acetone, reflux
A
1. Pyridine , r.t.
2. 200°C. Ro Re R
15

Preferably, R is C1. 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'=CH,, R*=H is
illustrated below.

20



carbonate , in a suitable solvent such as acetonitrile or acetone
preferably in the tenperature range roomtenperature to 80C, in a suitable
sol vent aw@h2/&874 acetone or acetonitrile. 10 Wien X i s 0, PKPGB81/G40 i s N,
Zis O and R3 is para-iPr: a preferred synthesis the oxadiazoles is: Rl
RR RRRR RLR C\/CNOO/ No NH20H HCl, K23 OO/ \ ONH / / "RRO
"1 RCNEO, reflux RROH ROR K2CO3, acetone, reflux A 1. Pyridine,
rrt. ORRLRR N C OO/ p N 2.200C ROR4 R4 15 Preferably, Ris CL_6

al kyl which can be hydrolyzed off to gijy¢ an acid of Formula (1), or if
readily hydrolyzable, the resulting ester can be adm nistered. The
synthesis of internediate of type A when X=O R= R=CH3, R2=H is
illustrated bel ow. 20 WO 02/46174 PCT/GB01/05400 14 CieH3 HHCHH, o, pr
~ Cs2C38, Aceto 0p:CHa + HO' HC ch- 'c¥2 04 Q. ef | ux, RO Ij@{“o 9 H3C 0 H3
C nCPBA, pTsCH o, NgOVizo —_— O

RO HC 0 reflux Ch,

RO He

He 0 HC

mCPBA, pTsOH o g —@—U NaOMe o3 8 ‘O—DH

CH,Cl,, reflux CH
201 RO HC 3 MeOH, r.t. RO CH,4

A preferred synthesis of (A) when X is O and X? is O (and R'=H and R?=
CHa) is: ‘

Br CQOEt

H,C CH
. S . i Vo, o O‘@_o H2, PAIC 10% o °_©—°”

CH,
Cs,CO,, CH3CN /=0 HC EtOH, 45°C /0 HC
reflux

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.

]
i A, Q
N N 3 NH 4 | X
2 N Q ANH, N
NH20H, HCI CICH2COCI, TEA, xylene , reflux
— —— [
K2C03, EtOH, reflux CHCI3, rt

R3
R3 R3 R3

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



lop H CH2C12, reflux Ro H C CH3 MeOH, r.t. ROSH A preferred synthesis of
(A) when Xis 0 and X2 is 0 (and R=Hand R2 = CH3) is: 5 Br',, COCEt R
R2 HO OWB@/@H4 0" \y--//~0 0 H21, Pd/C 10%O\\} \ OH - QCEGBO1/AS400/ ' CH,
~"'" | CH GCs2C3, CH3CN /-0 H3C EtOH, 45C ~-0 H3C reflux Sone of the
intermedi ates of type B are commercially available while others can be
synt hesi zed by techni ques apparent to a person skilled in the art. 10 The
synthesis of intermediates of type B are illustrated below CI 9H 41 N N
H2 N H2 N NH2COH, HCI Cl CH2COCI, TEA, xy]l5ene, reflux K2CO3, EtOH, reflux I
/ CHCl3, r.t R3 R3 R3 R3 Cyclisation may be perforned in a suitable sol vent

such as xylene or toluene at reflux. 15 The invention is illustrated by
ref er ence’ gtif [8) afr@ldnmﬁ mqoarfst p"éﬁﬂﬂlﬁcﬁ{ @%mﬁ“ﬁmp%ﬁ@ltﬁ? H\&h‘PQné tgaglbsnnot be
ruct ures onpounds

construed as, liym, ti n

confirmed 'Bi Phggl %5‘5?'@3]%”%@%\@(??@#&%9%'6@”9 mfewl%ge%%@@dr ometry
(MS). 1 HHyW. @de]H ehalydr@rg.Cheor. dOU8043 2283410825 cpOAMEk SRGFHEIERLAL. at
anbi ent t e4p ﬁwture. NVR WO 02/ 46174 PCT/ GB01/ 05400 15 shifts (b) are
given in par er mllion (ppm), "nmp" is nelting point and is given in C
Col utn chr omat dgpraphyndaysed esistartiogmalsriaty areeeithet ltonmmerdisiycrvaiigble by

WC. StillcabpdindslorFribvih8oipdadds. 43, 2923-2925 on Merck silica gel 60

(40- Abbreviations:
tic: thin layer chromatography
DMSO-ds : deutorated dimethyisulfoxide
10 CDCls : deutorated chloroform
CD3sOD:  deutorated methanol
DMF : N,N-dimethylformamide
Et,O : diethylether
EtOAc : Ethylacetate
15 - MeOH : Methanol
EtOH : Ethanol
PBu3: Tributylphosphine
THF : tetrahydrofuran
min: minutes
20 br: broad
| s: singlet
d: doublet
dd : doublet of doublet
t: triplet
25 q. quartet
m: multiplet
HC,
O
o] o}
Jnd CH,

Intermediate A1
To a solution of 4'-hydroxy-3'-methylacetophenone (Acros, 25g,
30 0.167mol) in acetonitrile (300mL) was added Cs,COs ( 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




63 pM. 5 Conpounds used as starting materials are either comercially

avai | abl e conmpounds or known conpounds. Abbreviations: tlc : thin layer
chr omat ogv@piys17OMSO- d6:  deut orat ed di net hyl sul f oxi de 10 BDOGBo1/0xeut or at ed
chl oroform CD30D : deutorated nmethanol DMF:. N, N-di nethyl formam de Et20 :
diethylether EtOAc : Ethylacetate 15 MeOH : Methanol EtOH : Ethanol PBu3:
Tributyl phosphine THE: tetrahydrofuran mn: mnutes 20 br : broad s:
singlet d: doublet dd : doublet of doublet t : triplet 25 q: quartet m
r nultiplet HNC -4 Q\y-- /~0 /-0 H /45 CH Intermediate Al To a solution
of 4'-hydroxy-3'-nethyl acet ophenone (Acros, 25g, 30 0.167nol) in _
acetonitrile (300n.) was added Cs2CO3 ( 2eq, 108g, 0.33nmpl). The reaction

m xture wasixgirer wag @ﬁrrédﬁcm‘l Ge‘rmecﬁ\iérhigmtf %égprﬁlé‘teaggé gggacfﬁ{rhe r%sul ting
%o(r)rg} Zg?ﬁﬁp@/%ﬁ@%ge%oef }:‘{l@ﬁ% bromo%obutyrate Dlete added and the mixture
was stired 16h at 60°C. The solvent was evaporated, the residue was

solubilized in water, extracted with diethyl ether. The organic phase dried over

5 NaySOy, filtered and the solvent removed under reduced pressure to afford
intermediate A1 as a brown oil (439,97%).1H NMR (CDClz): 87.87 (d, 1H), 7.77

(dd, 1H), 6.68 (d, 1H), 4.31 (g, 2H), 2.62 (s, 3H), 2.35 (s,3H), 1.74 (s, 6H), 1.30

(t, 3H).
H,G
Q o—@—o}_
10 Intermediate A2 k¢ 0 9

mCPBA (1.75eq, 49.2g, 0.285mol) and p-TsOH (3.3g) were added to a
solution of intermediate A1 (43g, 0.163mol) in CH,Cl,. The reaction mixture was
stirred under reflux for 24h. Reaction was quenched with water and extracted
with CHzCl,. The organic phase was washed with NaOH 0.5M, brine and dried

15 over Na,SO,. After filtration, the solvent was removed under reduced pressure
to afford intermediate A2 as an orange oil (36g, 78.9%)."H NMR (CDCls): 66.80
(d, 1H), 6.69 (dd, 1H), 6.58 (d, 1H), 4.17 (q, 2H), 2.19 (s, 3H), 2.15 (s,3H), 1.51

(s, 6H), 1.18 (t, 3H).
Y~ O

g CH,
20 Intermediate A3 2
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%)."H NMR (CDCl3): 86.55
(d, 2H), 6.53 (s, 1H), 6.43 (dd, 2H), 4.18 (q, 2H), 2.10 (s, 3H), 1.45 (s, 6H), 1.21
(t, 3H).

30



m xture was stirred at 60C overnight. To conplete the reaction 0.5eq of
Cs2CAB and 0.5 eq of Ethyl 2-bronoi sobutyrate were added and the m xture
was stirmedodé17at 60C. The sol vent was evaporated, the rP6T/dBe1/0f80
solubilized in water, extracted with diethyl ether. The organic phase dried
over 5 Na2SO4, filtered and the solvent" renoved under reduced pressure to
afford internediate Al as a brown oil (43g,97%.1H NWR (CDCl 3): 57.87 (d,
1H, 7.77 (dd, 1 H, 6.68 (d, 1 H, 4.31 (g, 2H), 2.62 (s, 3H), 2.35
(s,3H, 1.74 (s, 6H), 1.30 (t, 3H). 00 0 10 Internediate A2 ROH C
CH3 0 nCPBA (1.75eq, 49.2g, 0.285nmol) and p-TsOH (3.3g) were added to a
solution of internediate Al (43g, 0.163nobl) in CH2Cl 2. The reaction m xture
was stirred under reflux for024g;®%cti on_was quenched with water and
extracted with CH2Cl 2. The og\g‘?@i a washed with NaOH 0.5M brine
and dried 15 over Na2SO4. Af/t- KFT™ trati o7t he sol vent was renoved under
reduced pressuldernediatef A4d i nt ernedi ate A2 as an orange oil (36g,

78.99% . 1H NWR ralaib , d, . 6.58 (d, 1 H,
4.17 (q, 2H), é\%&%@‘fre%l@flggﬂ@g Eo,j’é@e,rm%?’%?e%s :"V'%‘lﬁlabsi'?%@“(éf,"'w). H3C
0 0 / \ CBenzyixyphemohghidriol, Q.Amel rRQg) dored AB/droxy:8 pmethdacatbpiar@vie, ( 1. 2eq,
8. 49, 0. 184va®a titidcdmpbukd Ezybe YONK:] ' . dptgynedi ate
A2 E# 129%}2, Sg_fqi %ﬁ‘a—lﬁ?%?%?l)o%ur e r’g)ézc@i' oﬁwgtﬁc%g Zt:ﬁred at

r oo t enpbrét @ HoP- A0S, $8edSHE). 418 {a02l), Wi6 (adhdd 1.28F (t.e3H).
concentration under reduced pressure , the residue 25 was taken off in
wat er and extracted with CH2Cl 2. The organi ¢ phase was dried over Na2SO4.
After filtration, the solvent was renoved under reduced pressure to afford
internediate A2 as brown solid ( R . "HNW (CDCI3): 6 6.55 (d,
2H), 6.53 (s, 1 H), 6.43 (dd, y-h}L 8 (q, 2H), 2.10 (s, 3H), 1.45 (s,
6H), 1.21 (t, 3H). /9 e o

Intermediate A5

A solution of intermediate A4 (29 g, 92 mmol) in EtOH (400 mL) was
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 evaporatéd to
afford the title compound as an oil which crystallizes (20 g, 96 %) 'H NMR
(CDCls): 36.80 (d, 2H), 6.70 (d, 2H), 5.31 (bs, 1H), 4.26 (q, 2H), 1.54 (s, 6H),
1.29 (t, 3H).

H,N
HOw /> < > <
Intermediate B1 N

To a solution of 4-tert-Butylbenzonitrile (8.8g, 55.3mmol) in ethanol

(300mL) was added hydroxylamine hydrochloride (5.77g, 83mmol) and K,COs

20 (15.27g, 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.

15




30 WO 02/ 46174 PCT/ GB01/05400 17 -&\- W/ O H [/ '"CH Internediate A4 A

procedure simlar to that for Internediate Al, with substitution of 4-

Benzyl oxwphened174 Al dri ch, 0.1 nol,
hen one,
(CDC13) :
1.46 (s,

gave the title conmpound as a yellow oil (29g, 92% . 1H NWR
b 7.36 5 7.24 (m 5H), 6.77 (s, 4H), 4.92 (s, 1H), 4.16 (q,

6H), 1.20 (t, 3H. 0 0 OH ~0 HCH3 Internediate A5 A sol ution of

intermediate A4 (29 g, 92 mmmol) in EtOH (400 nL) was 10 hydrogenat ed

45C,

in the presence of Pd/C 10% (2g).4éfter 3h, the mxture was filtered
t hrough celite, washed with additional EtOH and evaporated to afford the

'20g) for 4'-hyd roxy-BCHeBOH§d40et op

2H),

at

title conpound as an oil which crystallizes (20 g, 96 %9 1H NVMR (CDCl 3):
6.80 (d, 2H), 6.70 (d, 2H), ®N31 (/B 1 , 4.26 (q, 2H), 1.54 (s, 6H),
1.29 (t, 3H). 15 H2N Intepgedrars HQN To a sol ution of

4-tert - Butyl beltermediateBR8. 8§, 55 3fmml) in ethanol (300nL) was added

Tomol ) - he PYARRARSG nctod FinErBale BreriEiIB BN Gy o

110mol ). The reac

I on re was

filtered Hopromd beproritile tag IhémneaihissriatestiButyifeenzonitties intpmesdiates. The

reaction wasyad16Btdived hé aanao3befgveea,prine (150 mi) and CH2A 2 (150 ni).
organi ¢ phase was furthg(r vvashedo)\?m'th brine (2 x 150 nL), dried over

The
Na2S

filtered and evaporated to afford the title conpound as a white

solid (10.6g, 99.7 25 %. mHPk1374TROC. D 02/ 46174 PCT/ GBO1/ 05400
HZN HO~ F

10

15

20

25

Intermediate B3 F

By following the method of intermediate B1 and substituting of 4-
trifluoromethylbenzonitrile (259,146 mmol) for 4-tert-butylbenzonitrile
intermediate B3 was obtained as a pale green solid (26.9, 90.3%).m.p:119°C.

CL

Y
V.
Intermediate B4 9N

To a solution of intermediate B1 (4.7g, 24.5mmol) in CHCl; (40mL) was
added dropwise a solution of chloroacetyl chloride (2.32mL, 29.37mmol) in
CHCls (5mL) at 0°C. After completion of the addition the temperature was raised
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,
poured into water. The phases were separated and the aqueous phase was
extracted with toluene. The combined organic phases were dried over Na,SOy,
filtered and evaporated. The crude oil was purified by flash chromatography on
silica gel (CH2Cl). Crystallization from hexane gave the title compound as a
semi-solid (3g, 49%). '

CL
Y
/
Intermediate B5 °~N

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

18
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f Internediate B2 HORN By follow ng the nethod of internediate Bl and
substituting of 4- isopropyl benzonitrile (5g, 34.4mmol) for

4-tert - Bw@bbenizonitrile, internmediate B2 was obtai ned aBCHGBOIN54(0B. 719,
6299. 5 HZN/ \ F N lInternediate B3 HOR F By foll ow ng the nethod of
internediate B.1 and substituting of 4- trifluoronethyl benzonitrile
(259,146 mmol ) for 4-tert-butyl benzonitrile internediate B3 was obtai ned
as a pale green solid (26.9, 90.3%9.mp:119C. 10 CL N Internediate B4 ' N}
To a solution of intermediate Bl (4.7gqg24.5mmol) in CHCI 3 (40nm) was
added dropwi se a solution of chloroacetyl chloride (2.32nL, 29.37mmol) in
CHClI 3 (5m.) at OC. After conpletion of the addition the tenperature was

dad Y e O Y e s e a0l vent
was -rerm%%fni'q)i’t\?55%%“38"?&(%“5%%%”@&%7@\é’ﬂséjﬂP{gﬂo‘ﬁEB 2Ga4at i ve whi ch
was nyfWa'sbad Wwjthpuatert Théergamiapgkase wials drieel mx@ﬂsoﬁﬁ.&%siuﬁa‘ge, fihgrdgesi due

I SS : I eq. 1. e t e S
cool ed. o0 Etabdraltel A ARSI UaEL WHC st Bed h xitBe i) Baocus
phase wasthessQlutien efluxedhovemighiel harrelveotwyaseaporpad in phaseandwhe dri ed

Na2 S&idud i i ified by flash
ohr omt oﬁ'fa%‘dh“éggﬁﬁ? ?’;jﬁﬁ?%r;“’” e g Bsoragy Sl GRBERIM hexane gave:
the title 88“1%%’ {praigon -g3ie thecapatuyg as of-white alystals &1.fgdi ate B5 N
To a sol usdw).'BINMR @Ded):as ¢.982(d, 2HH59.281@, 2HBY (sN2GHG 8o (OAH), was

1.22 (s, 3H), 1.20 (s, 3H).
10  GC-MS PM : 236.

CL
/N: < ) EFF
Intermediate B6 So/\N/ F
By following the method of intermediate B5 and substituting of
intermediate B3 (3g,14.69mmol) for intermediate B2, the title compound was
15 obtained as a pale yellow liquid (2.44g, 81.6%). '"H NMR (CDCl3): 87.99 (d,
2H), 7.54 (d, 2H), 4.55 (s, 2H).
MS m/z: 262

y O

O HC  °

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,CO;
(2eq,32.8g, 0.1mol) . The reaction mixture was heated at 40°C 1h then refluxed
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 (CDCls):
86.89 (s, 4H), 4.73 (s, 2H), 4.25 (q, 2H),1.57 (s, 6H), 1.29 (t, 3H).




added dropwi se chl oroacetyl chloride (0.85n, 10.6mml) at 0C. After
conpletion of the addition the tenperature was raised to roomtenperature
and WO 02¥d62¥474,CT/ GB01/ 05400 19 then triethyl am ne (1. FGMGBOLE4FMOI )
was added. The mixture was stirred overnight at roomtenperature. The

m xture was diluted with CH2Cl 2 and washed with water. The organi c phase
was dried over sodiumsulfate, filtered and evaporated. The crude solid
obt ai ned was di ssolved in xylene (50n.) and 5 the solution refl uxed

overni ght. The sol vent was evapor at ed F@ vacuo and the residue was
purified by flash chromat ography on silica gel (CH2ClI2). Crystallization
from hexane gave the conpound as off-white crystals (1.5g, 59%.1H NWR
(CDCI3): 87.94 (d, 2H), 7.28 (d, (;ggjkf 67 (s, 2H), 2.90 (n1 1H, 1.22 (s,
3H), 1.20 (s, 3H). 10 GC—I\/S PMB \E{/ Internediate B6 " F By follow ng
the nethod of internedi ate Oand substltuwtng of intermedi ate B3

(3g, 14. 69nnn|)hﬂ§ﬂﬂ§ﬂ@§t&§dlate B2, the title conpound was 15 obtai ned as

SVl on S ket (R o4t M ERIAS o 13 4 ol 5,
B7 20 To QVSEHXMEWH%WOPHPQPHQ&Q&E%@ (1.3& 4§;4ramolinimoMeGih (88edoniThei | e

(250m.) w@ésﬁtﬂ@@éol@lﬁbﬁrvmgﬁl@é‘d =2l Irdxﬁn(t@ﬁﬁ)er@tuﬂé"%r 8o %lﬁniﬂenalﬂflarﬁr%t%%@
en

(2eqr32.8 reactl xture te at
ref | Axed %grgfﬁ qﬁ?t 8? PNaﬂsl %% qﬁb’%?%e e\}iﬁ'§ We WRRParRbAt Feeflced
pressur e. tahperatersi duernigist. pAftarf cmbéntra‘tlbasbndéhf eaBtnghaphy residskl vea gel

(cycl ohex%%%/ @C@%Hzélzg}ms\%lshég W Ga é?eTﬁgrE%gH% pRad %lsls%vﬁla(r)a'\tled( 109,

75% . 1H N
and dned over Na;SO,, filtered and evaporated. Purification by chromatography

on silica gel (cyclohexane/ EtOAc 90:10) gave the title compound as an oil (7g,

10 62%)

OHC s

Intermediate B9 2
To a solution of intermediate B8 (1eq, 0.5g, 1.7mmol) in pyridine(20mL)
was 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 CH,Cl, . The combined
organic layer was washed with H;O, dried over Na,SO,, filtered and evaporated
to dryness to give the title compound as an oil (0.29g, 30%). 'H NMR (CDCly):
87.92 (d, 2H), 7.25 (d, 2H), 6.83-6.76 (m,4H), 5.24 (s, 2H), 4.18 (g, 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-ylmethoxy]-2-methyl-phenoxy] -propionic acid, ethyl ester

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

25 added KoCO; (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

NazSO, and evaporated. The crude oil was purified by flash chromatography on



8 6.89 (s, 4H), 4.73 (s, 2H), 4.25 (q, 2H),1.57 (s, 6H), 1.29 (t, 3H. WO
02/ 46174 PCT/ GB01/05400 20 O\y-//~0 0 -OH | '"CH, O HC NHZ Internedi ate
B8 //-Sodwanrsarhyl ate (1.3eq, 2.68g, 49.4mmol) was addedP€CDGBOF@I406 i on of
hydr oxyl am ne nonochl oride (1.3eq, 3.43g, 49.4mvol) in MeOH (80nL). The
resulting solution was stirred at roomtenperature for 30 mn, then
internmediate 5 B7 (leq, 10g, 38mmol) was added dropw se. The m xture was
reacted at room tenperature overnight. After concentration under vaccuum
the residue was dissolved in CH2Cl 2 apgl washed with water. The organic
phase was separated and dried over Na2SO4, filtered and evapor at ed.
Purification by chromatography on silica gel (cyclohexane/ EtQAc 90: 10)

gave the silith gebORphoRUNastian/chyl dcétate 901620 givtheiifle p'FbcﬂJct/asoar{ olff3C CH,
~--~[ NH2 1d y§r‘§)}ﬂ€)ate B9 / To a solution of internediate B8 (leq, O0.5qg,

1. 7mol ) (20nm.) was added p-isopropyl benzyl chlorlde (1. 2eq,

0. 33g, Zlﬁﬁhnﬂkﬂ53ﬂméVﬂeaction was stirred at roomtenperature for 1h. The
sol vent was evaporated under 15 reduced pressure, and the residue dissol ved
with CH2Cl 2 . The conbined organic | ayer was washed with H20O, dried over

Na2s4, filter EB_EBIL.%vapo?'éﬂ% vyl 443y tfeisopropyl-pbenyk- [n;z,qexadmmnd as
an oil (05 -2 ke tyRphERek d > :
6. 83-6. 76 gﬁ) WCQ% Sﬁié)m@ "i%zaé'g 8‘3“’*?3&'2 (m 1 48 (s,
6H, 1.22 (S analo%ci s(pro ure 1to q ples ga\@gtr@(gﬂ@n@pduc’c as an oil
g rrFt h%/Ih @20fnd, 3}7(%)tele\Bat(@Dcp£)em D4, 2H§111732@Q632H 6.76 ( c_ir1H 655-t
yl net ho eBEXyl 4»pLo cl r ution
| nt er e aeUl e 2A % RRe IR oSk B 1A 1 e hd Sl P
(40'!5@rg 3t2d| (5, Ay 1 ﬂ\9é$ radfd), 4t &8 8436250rrg, 1 mol). The resulting mxture
was refluxed for 4h. The m xture was filtered, concentrated
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 oil
15 which was used for next step without purification. "H NMR (CDCly): - 8 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-yimethoxy]-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 (CDCl3): §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]oxadiazol-
5-ylmethoxy]-phenoxy] -propionic acid, ethyl ester
An analogous procedure to Example 1 gave the title product as white
crystals (74%). 'H NMR (CDCl3): 88.02 (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).



and the residue obtained was poured into water. The aqueous phase was
extracted wwth CH2Cl 2, after separation the organic phase was dried over
Na2SO4 amdo evaqos at ed. The crude oil was purified by flashCTioBonetsogr aphy
on WD 02/ 46174 PCT/ GB01/05400 21 silica gel ( Petrol eum et her/ et hyl
acetate 90:10) to give the'title product as an oil (190nmg, 42% MS: niz
453 (Mrl) 5 Exanpl e2

2-met hyl - 2- (4-(3-(4-isopropyl -phenyl)-[1, 2, 4] oxadi azol - 5-yl neth

oxy] - 2- met hyl - phenoxy] -propionic acidppoethyl ester An anal ogous procedure
to Exanple 1 gave the title product as an oil (320mg, 87%).' H NW\R
(CDC13): 8 7.94 (d, 2H), 7.26 (d, 2H), 6.76 (d,1 H), 6.55- 6.65(m 2H),

5. %? (s, 2H), Ex&m I§6 2H) 2- nae I@M-%j;rﬂ‘lddrdxﬁet%hehyﬂ6 (s, 6H), 10
1.
2 et gl - BoRAIpAdiazBl-Bs BRRY kDhenakHproB e Sjd, ethyl ester

oxadi azol - 5-yl Acatdlmtggo@metbgwrepﬂmdﬁmmblem gavealﬂh@tlﬂ?@pﬁbdl.&ﬁhWone@lB%) An

I d |

whi ch vas Geedy @L?C@Et@*’? @ 2o 8L AL PR TG 5 & 25, 16
(d, S52H), 47575, gHi), ‘2|417(866l8 1(a81t Glﬁ) 6.68-6.60(m 2H), 5.24 (s, 2H), 4.20
(g, 2H, 2.18 (s, 3H), 1.50 (s, 6H), 1.22 (t, 3H) . Exanpled

2- hyl -2-[4-(3-(4-tert-Byt I-h 2, 4] oxadi azol - 20
5- ;TF Ere%/hoxy][ E&&B}f—r pr og ?ﬁ'@' %cel‘{jef"&{'iﬁﬂp"]Boﬁ’b’bphﬂ\ﬁyar[&:’o@lﬂ}@dpﬁ&edure
to Exanpl e-wn@aw@xy]hphé%ak;?mopmuadncw eth vdytéeS;oIGI d (48%). mp= 29 81C.
MR (CDC13
(12 SIH) (5 59 %@tgrfﬁl_é)é:’ aﬁe §8 (@ 2999#/;1 éSr% gep_")atedlatlégé‘;a for;?iﬁ'\m 2%“
Exaff| es crudet prpdult was( Ghromatsgmpbpdl erprsdm:lw gell (tyelphbrameli BX@Ae 90:10 g
I h e us ure
?oyExnztrpIOMf 85%@?4§]glv8rtﬁ8'tﬂ@ goﬁ@'o%dvég% c%%? Jll @;?@75@?9 1HHp@|
(CDCI 3) ¢ CBCBY 68,1064, 2H), 352 e, 2514 6.56. (G421, 64050 2H) 5. 136 28D 4 5 2H)
411 gg (q, gcﬁ))ZH)Zz@# 2187 (tn,HH), 3.476(s( 8H) 641p3 &; 3),(£21 ¥D3m)L 128 (SaHPH) -
15 Example8 2-methyl-2-{4-[5-(4-tert-butyl-phenyl)-[1,2,4]oxadiazol-
3-ylmethoxy]-phenoxy}propionic acid ethyl ester
By following the method of example 7 and substituting p-tert-butylbenzyl
chloride for p-isopropylbenzyl chloride the title compound was obtained as a
clear oil (55%)."H NMR (CDCl3): 68.02 (d, 2H), 7.48 (d, 2H), 6.87 (d,2H), 6.77
20 (d,2H), 5.12 (s, 2H), 4.17 (q, 2H), 1.48 (s, 6H), 1.30 (s, 9H), 1.20 (t, 3H).

Example9 2-methyl-2-{4-[5-(4-trifluoromethyl-phenyl)-
[1,2,4]oxadiazol-3-ylmethoxy]-phenoxy}propionic acid ethyl ester
By following the method of example 7 and substituting p-
25 trifluoromethylbenzy! chloride for p-isopropylbenzyl chioride the title compound
was obtained as a yellowish oil (32%)."H 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 (4,
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




WD 02/ 46174 PCT/ GB01/ 05400 22 Exanpl e6

2-met hyl -2-14-(3-(4-trifluoronethyl -phenyl)-

[1, 2, 4] ovedbzzal+ 5- yl met hoxy] - phenoxy] propi oni ¢ aci d, et hpCT/€BOE0548N

anal ogous procedure to Exanple 1 gave the title product an oil (63%. 1H
NVR (CDCI3): S 8.16 (d, 2H), 7.68 (d, 2H), 6.86-6.77(m 4H), 5.23 (s, 2H),
54.15 (q, 2H), 1.47 (s, 6H, 1.18 (t, 3H . Exanple?

2-met hyl - 2-{4-[5-(4-isopropyl -phenyl)-[1, 2, 4] oxadi azol -

3-yl met hoxy] - phenoxy} propionic acid etlpgl ester Internediate B9 (0.29g,

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

chromat ographed on silica gel (cyclohexane/ EtOAc 90:10 then 80:20) to

g| \{8 Ege twith 0 pdped odendlaaSo, efitered| ar(e s ra?b%od eb@Rl hé@@@%}as S

gg, :Zat?) %z%’é‘%wg? Eétgr? %%Ct&dlgﬁc}(d?'?a%%“‘?"f"%@“( @f@hﬁ? 1 fig3! @ER@H) 1.19
: anpl e

>-met hyl - 2- { 4- t-b RYES. .

3- ;TFrre%/ho 14 [Exdre lb ?ﬁ?ﬁlgtam dxjé%%g&t%gf%ﬁgéhgﬁybo[v\iz 4]??%1'%? hod of

exanpl e 75\511)‘\’8‘%@9% cmp Inphenexylmrrpptepigacidchl ori de for

p-i sopropyl benmanﬁm&wwaiaerédwed tatsld%s@ﬁﬁ@@w eHesal % 1a§3|_§ffo r oil

oo et e e A B 20

3H). Exarrpégé% )Z:nrreﬂﬁﬂ 127CL- [ 5- (4-trifluoronet hyl - phenyl) -

[1,2, 4] ox t h oxy] - phenoxy}propionic acid ethyl ester By
foll ow ngﬂﬁue ma%%% g\nnﬁ exanple 7 and substituting p- 25

t ri fllOuor orret hyl benzyl chloride for p-i sopr opyI benzyl chloride the title

conpound was @ishpRY1as @mﬂ,ﬂm:ﬁn{gl -id3 pyéllll?\@ @&9%2@! 5 8.27 (d,
2 7.79 ZH), _©. 9% ZP 21 2H) ,
1H252 (s, dﬁ-ﬁ'etﬁo’% %—met Xi—‘lPheQGXE%Hé‘P@P“ﬂPG ure 1 for the hydrol ygl S o:‘_D

the e; gylj este@(aﬁmlezwdwteauewéstd@@cﬁb@&hn géhérfal (otlocfémlﬁé 1 tbdéﬁé?d fhe0 i -)
was adde equi v m xt yre heate

over ni ght it %h%O’%P%%%.%% VY@P 83(5(?_‘ 8%06?7‘?'3’%@3@%% O N h?é‘éo(ﬁgt/%on

aci di5f i ed mipef38. (1IN) and extracted with CH2Cl 2 (3 x 25nl):. The conbi ned
organi c | W@Wﬁ/ﬁ"@@@ﬁ\q-‘l\ﬂw 02/ 46174 PCT/ GB01/ 05400

Examplei2 2-methyl-2-{4-[3-(4-trifluoromethyl-phenyl)-
[1,2,4]oxadiazol-5-yImethoxy]-2-methyl-phenoxy}-propionic acid
20 Example 3 was reacted as described in general procedure 1 to afford the
title compound as white crystals after recrystalization from methanol (170mg,
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-ylmethoxyl-phenoxy]-propionic acid
Example 4 was reacted as described in general procedure 1 to afford the
title compound as white crystals after recrystalization from diisopropyl ether
(81%). m.p=138-140°C.
30 MS: m/z 409 (M-1)



23 with H20, dried over Na2SO4, filtered and evaporated to dryness. The
solid was titrated wwth Et20, collected and dried under vacuumto afford
t he finalw@opdues. ExanplelO PCT/GB01/05400
2-methyl -2-[4-(3-(4-tert-butyl-phenyl)-[1, 2, 4] oxadi azol - 5

5-yl nmet hoxy] - 2- net hyl - phenoxy] ' -propion ic acid Exanplel 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 Exggplel |

2-methyl -2-[4-(3-(4-isopropyl -[1 , 2, 4] oxadi azol - 5-

yl met hoxy] - 2- et hyl - phenoxy] - propi oni ¢ aci d Exanplez was reacted as

described in g R@@Ie@:loceﬂuﬁetrﬂylim[@(a‘.m ﬂ;dm@z) !1 hm}ggga@i%g_ggs V\Nkéi trGrI
m p : ; z

t al St tion f. t hanol =
Z{)gs(&i)gkhg{%’@ﬁﬂ‘f@é{y@ §P‘{'Haom‘?§ t?.r]?| uororret hyl - phenyl ) -
[ 1,2, 4] oxadi az&ixaBwye Fevasxgdeted mstdadoribbdringehepdlqurooad ered b hfffid Exanpl e 3
t d the tit
ﬁﬁfméﬁﬁﬁ ES ﬁ”‘i’me fid Moo pState, aop iertsSaitbatBo i diteiiopYi, §46hy.
46% D 17z 435 (M 1) 25 Exanpl el 3

2- met hyI mg %k&gg{g{hﬁ.ﬂt butyl - phenyl)-[1, 2, 4] oxadi azol -
5-yl met hoxy] - phenoxy] - propi oni ¢ acid Exanple 4 was reacted as described in

general procedure | to afford the title compound as white crystals after
recrystalizati Bxafplet8i i sepnmethyl-2e{4 -(4-f|$f-h%rorﬁb #phed@C. 30 M5: mz

409 (M1 4 0. 24
e hyi 25 Yﬁﬁgg R0 B ETO IR PransyamiBpfore acid

y| n&® hoxy] - pheh#ayplebopasordacted as desaripde irbgensral peaeeldirad tdesford ttiesl i n
gener al  Phige 8eMpBUNY s Whitd ol (74%).m.p: 164°C.

MS: m/z 421(M-1)

Example16 2-methyl-2-{4-[5-(4-isopropyl-phenyl)-[1,2 4]oxad|azol-
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): 87.80
(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?7 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
titte compound as a white powder (80%).m.p: 143°C. '"H NMR (DMSO-dg):
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).

Example18 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 (CD3sOD): 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).

35



title conpound as white crystals after recrystalization fromdiisopropyl
ether 5 (69%.mp:117C. M5: mz 395(M 1) Exanplel 5 2-nethyl

- 2-{4- [ 3W@o1r/4d17d uor onet hyl - phenyl ) - [1, 2, 4] oxadi azol - 5- yP@EGBOKY3460
phenoxy} - propionic acid 10 Exanple 6 was reacted as described in general
procedure 1 to afford the title conpound as a white solid (74%.m p: 164C.
MS: mz 421(M 1) Exanplel 6

2-met hyl - 2-{4-[5-(4-isopropyl -phenyl)-[1, 2, 4] oxadi azol - 15 _ _
3-yl et hoxy] - phenoxy} propionic acid Ex?gpl e 7 was reacted as described in
gener al procedure 1 to afford the title conpound as a white solid

(63%.m p: 103C "HNWR (DMSO-d6): 5 7.80 (d, 2H), 7.27 (d, 2H), 6.75

(d,2H), 6. (Exahli leH02 2q4- ({fws 5%.8@rrmu?froérieth§; henH]d224s. 6H), 1.04

I
fZ’rt?E?ﬁyP ﬁﬁ ﬂ-)3-y Teﬁ'ﬂ’f%)l?ﬁgpﬁgl %3'“ MPF&R{’] %h’&géxy} propi oni ¢ acid
Exanpl e 8 was smungcﬂrmlmesnedlamBBrar@eménas (toflwsrechetieyfbengo @l drdsitid he
 aat (o B Qﬂ%sp&%ﬂ%e B 3y B %é?cgcm*t‘no%e D%ms‘éﬁ% 1552
(é @H), amalpgopgtogws @@@ﬁlﬁﬁ |orgthe previous examples (Intermediate B9 and
2-net hyl - @Xéﬁpﬁé?ﬂ‘ﬁhé@@é%‘te@fé‘?%s)!ydjrogséfi%gﬁn?ﬁ@ fitle ompound

reac as descrl bed

3-yl met ho ro,
i n gener aI ’@ge(gﬁ%;@ % %H %@7(9q3pé'|)c%§§ﬁlﬂh*)§sz%l 1d).pdildey,. © H
NVR ( CD30BM) 8cBCﬁm3l4) 6d75(ﬁh EIH)J 8.2), 7.91 (d, 2H, J 8.4), 6.96 (d, 2H,
J=2.4), 6.90 (d, 2H, J = 22), 5.23 (s, 2H), 1.49 (s, 6H. MS mz 423
(MH1). 35 WD 02/ 46174 PCT/ GB01/ 05400 25 Exanple 19 . .
2-[ & ({5- [ 3, 5- Bxanple f20uor 2+#+{[5+(4-premdphehy?)-4,2,4-oxadiazol-3--
oxadi azol yimehGR) IHNENIR)FRNERARIELINO R 2agNCI ¢ acid
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:

(i) 2-{2-methyl-4-[({4-methy!-2-[4-(trifluoromethy)phenyl]-1,3-
thiazol-5-yl}methyhsulfanyllphenoxylacetic 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
WO200100603-A1.

(i) 2-methyl-2-[4-{[(4-methyl-2-[4-trifluoromethylphenyl]-thiazol-5-yl
carbonyl)amino]methyl}-phenoxy]propionic 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
W0200140207-A1.




Starting fromlntermediate B8 and 3, 5-bis(trifluoronethyl)benzoyl chloride
the title conpound was prepared by acylation and cyclisation procedures 5
anal ogouswo 024¢1e6e described for the previous exanpl es (|pPCEGBRUIEIE B9 and
Exanple 7). The resultant ester was hydrolysed to formthe title conpound.
1H NVR (CD30OD): b 1.48(m 6H),3.27(CD3CH), 4.86(s, 2H),5.29(s, 1H),6.81(m
4H), 8.33(m H), 8. 75(m 2H). 10 Exanple 20

2- (4-{[5-(4-Dbronophenyl)-1, 2, 4- oxadi azol - 3- _ _

yl'] met hoxy} phenoxy) - 2- met hyl propanoi ¢ ggid Starting fromInternedi ate B8
and 4-bronobenzoyl chloride, the title conpound was prepared by acyl ation
and cyclisation procedures anal ogous to those described for the previous
exanpl es (| nt e(iiiedi at 6-{Bg2(ivkt
hydrol yseg A8 n%rmthe title conpound. 1H NWR : : S
2H), 6. 89( . 0.96(m 2H),7.75(m 2H),8.06(m 2H). The follow ng
i nter medi at es dhip Corgaadad (@se refesedrtods msiglitazdrie) diasgussDaga PPAR

t fecti 4} ' :

e T TSR TSR by ey o e roares

t hi aZol -53913‘?%’&191&?1 V&tiakiePoriedib XyYaediamatoet, (835 @9Fdund was used as a
PPARdel ta reference in the transfection 25 assays described bel ow and was

prepared according to the method reported in W?200100603-Al. (ii)
2- et hyl - 2-f 4- Bigtlimes Agsay:f 4-trifl uérom et hyl phenyl|-thiazol -5-yl

! L : : ed as
2 PPAR af pha 1 SEEIHIY WePR P BB dpisn bt dy B s oBe BB S e viae
prepared aBCHRIRINGa; or MRARBdeltepringa SfintiWEﬁ@ﬂﬂFyA@ssaW_ﬂP?ﬂ()ﬁSIﬁé
Cbengy|}- bt asap ey piidig Jorfet £ GRFYRK SBHERtd 1T E) o sty Thade
rosigli tai%‘@) Riateins canch PuiifippaAR T'@f&rﬁ@ré@érﬁlﬁfe labbeletiewith abistiecandn
assay despninopllize€! OV stRGtaAGinH8BREE dsciRtiRtoR Bty BRIROAHLRREEEd i n
J. " Med. Ch\?v@re 9e9n4inc:azgge%) \’Nitﬁgaqdnstant amount of the appropriate radioligand (3H-
BRL 49653 for PPAR gamma, radiolabelled 2-(4-(2-(2,3-Ditritio-1-heptyl-3-(2,4-
15 difluorophenyl)ureido)ethyl)phenoxy)-2-methylbutanoic acid for hPPAR alpha
(see WO 00/08002) and fabelled GW 2433 (see Brown, P. J et al . Chem. Biol.
1997, 4, 909-918 for the structure and synthesis of this ligand) for PPAR delta)
and variable concentrations of test compound, and after equilibration the
radioactivity bound to the beads was measured by a scintillation counter. The
20 amount of nonspecific binding, as assessed by control wells containing 50 uM of
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



Bi ndi ng Assay: Conpounds were tested for their ability to bind to hPPAR
gamma hPPAR al pha, or PPAR delta using a Scintillation Proximty Assay
(SPA). Theo 04®1RPAR | i gand bi ndi ng domai n (LBD) was expr eB€EREBONOHN coli as
pol yH s tagged fusion proteins and purified. The LBD was then | abeled with
biotin and i1imobilized on streptavidin-nodified scintillation proximty
beads. The beads were then incubated with a constant anount of the
appropriate radioligand (3H BRL 49653 for PPAR gamra, radiol abelled
2-(4-(2-(2,3-Ditritio-1-heptyl-3-(2,4 2%

di f I uor ophenyl ) ur ei do) et hyl ) phenoxy) - 2- net hyl but anoi ¢ acid for hPPAR al pha
(see WD 00/08002) and | abell ed GW 2433 (see Brown, P. J et al . Chem Biol.
1997, 4, S0Bypés8 6wrtheheaste tatgategand amdt tregirevarit Endsgéna@ndecéptor PPAR

del t t
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assum ng e _conpetjti ing. The details 5 this assa have been
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30 Transfection assay reene i onal y in
t rah@i ent corﬂstwfép@etanamg élyg;s;@@la&pfdbel%bﬂwl/mmctlmsrte dnmngte;xptresmmu vat e

t he PPAR t
e SHBENRRR pleiceA AMAIMB! PIRISABEANG (SPAPS BEOMalackidhue SRy

chineric 5§cep or yst em was conparl son O

transcri pt?dhal eaﬁﬁd\ﬁm was X5 aF‘%édPobMﬁ)W'HM?HPﬁGWQ%QIV@%d@% %27
subt ypes deligitistesarfetal acgets@-ema and the pt@svecfdmsme@touﬁer %pmpmate

et e OBl ATERNE! RS0 28, bOBGPRE'Y B S bel S WS S,

0.: 1%V 1 | sessayed fof : aIKallrm/\thSShalase Aandan[hgdieuib&tldase hactivitl/i di Alkdlinge i s a

high affi Bh&é/pHétS@é‘daétﬁ’/fty 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

20 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)sulfanyllphenoxy}acetic acid.




5 peroxisone proliferator-activated receptor y (PPARy), J. Biol. Chem,
1995, 270, 12953-6. The ligand bi ndi ng donmains for nmurine and human PPAR
al pha, M™RAR/gama, and PPAR delta were each fused to thePgER&BD1/05400
transcription factor GAL4 DNA binding domain. CV-1 cells were transiently
transfected with expression vectors for the respective PPAR chinera al ong
with a reporter 10 construct containing five copies of the GAL4 DNA bi ndi ng
site driving expression of secreted placental alkaline phosphatase (SPAP)
and [ 3-gal actosi dase. After 16 h, the2gedi um was exchanged to DVE nedi um
suppl emented with 10% delipidated fetal calf serumand the test conpound
at the appropriate concentration. After an additional 24 h, cell extracts
were prepared and 15 assayed for al kaline phosphatase and [ 3-gal act osi dase
activi YWhatisdfdklng phosphatase activity was corrected for transfection
efficiency using the [3- gal actosidase activity as an internal standard .
(see, for exanple, Kliewer, S. A, et. at. Cell 83, 813-819 (1995)).
Rosi gl i t agonep( Jf ki i AR
&k dSRPs dﬁﬁ@l#g?’@_nﬁspr%rnﬁ%lahﬂéégfg %@%ﬁ)’iéﬂle sQIt&,hﬁcA\zgtgs

ga assay., . The positive contr i.n the hPPAR a assays

2- methyl -f}l‘ﬁi‘-\’f’r’?%ﬁ@?ﬁff@ré?’[‘%‘ﬂpfif| uor omet hyl phenyl ] -t hi azol - 5-

yl - car bonyl ) am no] net hyl } - phenoxy] propi oni ¢ acid. The positive control for
PPAR delta assays was 2-{2-nethyl-4-[({4-methyl-2-{trifluoronethyl)

phenyl]-1, 3- thiazol-5-yl}nethyl)sul fanyl] phenoxykagef)yc acid. WO 02/ 46174
N

PCT/ GB01/ 05400 28 What is clained is: 1. Aco d of formula (1) and
phar maceutically acceptable salts, solvates 5 B ydr ol ysabl e esters
thereof (R3)y R5 4RR R2 RLHO RRF X' X(CnHR1 ¥ ) O wherein: X1

4

isCorS;, 10 HO R Q 4
X! {Gofla) N2
4 X
wherein:
X'is O or S;
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_; alkyl;

Each R® independently is halogen, CF3, C.g straight or branched alkyl;

20
R* and R® are independently H or C4.3 alkyl.

yis0,1,2,3,4o0r5.
25 2. A compound of formula (I) which is a hPPAR alpha agonist.

3. Acompound of formula () which is a selective hPPAR alpha agonist.



X2 is Oor S; nis 1-3; 15 One of Yand Zis N, and the other is 0; Rl and
R2 are independently hal ogen, H CF3, OCH3 or Cl1_3 alkyl; Each R3

i ndependavio by/44134 hal ogen, CF3, Cl1_6 strai ght or branched BCRWBY1/03200 R4 and
R5 are independently Hor C1 3 alkyl. vy is 0, 1, 2, 3, 4 or 5. 25 2. A
compound of formula (1) which is a hPPAR al pha agonist. 3. A conpound of
formula (1) which is a selective hPPAR al pha agoni st. WO 02/ 46174

PCT/ GB01/ 05400 29 4. A conpound according to clainms 1-3 wherein X1
represents O 5. A conpound accordi ng2go clainms 1-4 wherein X2 represents
O 5 6. A conpound according to any of clains 1-5 wherein n represents 1.
7. A conpound according to clains 1-6 wherein RL and R2 independently

repr esent4H, Aaboymundmstdoydingto CElBis 113vﬂ1eréinc)©1r’rmpne$éras@rdi ng to clains
1-7 wherein RL is Hor CH3. 9. A conpound according to clainms 1-8 wherein
R2 is H 10. A conpound according to any of claijts 1-9 wherein y represents
1. 15 115. A BeapmNdReEerding 4o ChRimsdi-hwieraineX ciapresant®®.subst i t uent i s
in the para position. 12. A conpound according to any previous claim
wher gi n is,ClL 6 straight .or, 20 brapched chain alkyl or CF3. 13. A
conpdund ccd?‘&Pﬁ’ﬁ’qu@daﬁf%oﬁq'B@éBiaﬁﬁ of cimswie ME1ateryn Errrergntsre both  CH3.
25 14. A conpound sel ected from .

2-methyl -2-{4;[3-(4-tert- v - vl )-E1,.2. 4] oxad 2.

azol - 5 yTrethSRy i AceRTANG B BR8P HE R B ipenandsnty

2- met hyl - Gpras¢ra-H dlegen opgthypbe@dHs: [ 1, 2, 4] oxad ‘

i azol - 5-yl nmet hoxy] - 2- met hyl 30 phenoxy} propionic acid ethyl ester;

2-nmethyl -2-{4-[3-(4-trifluoromethyl-phenyl)-[ 1,2, 4] oxad

i azd¥ - 5- yBnetAERyropind according to claims 1-7 wherein R is H or CHa.

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 C1.5 straight or
20 branched chain alkyl or CF;.

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]oxadiazol-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;



met hyl - phenoxy} - propionic acid ethyl ester;
2-met hyl -2-{4-[3-(4-tert-Butyl -phenyl)-[1, 2, 4] oxadi azol - 5-yl net hoxy] - phenox
y}- propivoeoz4@ed d et hyl ester; WO 02/ 46174 PCT/ GB0O1/ 0540BCT/8B01/05400
2-met hyl - 2-{4-[ 3-(4-isopropyl -phenyl)-[1, 2, 4] oxadi azol - 5-yl met hoxy] - phenoxy
}- propionic acid ethyl ester; _
2-met hyl -2-{4-[3-(4-trifluoronethyl-phenyl)-[1, 2, 4] oxadi azol - 5-yl net hoxy] -
phenoxy}-propionic acid ethyl ester; 5
2-met hyl -2-{4-[5-(4-tert-Butyl -phenyl)gpl, 2, 4] oxadi azol - 3-yl net hoxy] - 2-
phenoxy} propionic acid ethyl ester;
2-met hyl -2-{4-[5-(4-isopropyl -phenyl)-[1, 2, 4] oxadi azol - 3-yl net hoxy] -
phenoxy} pRemetiyi-2-{dqBd4eisbyropgbpieenyl)-[1,2,4Joxadiazol-5-ylmethoxy]-phenoxy}-
2- et hyl - 224 ‘}or[nga%f]ﬂ é{hl j%gt%?orret hyl - phenyl ) -[ 1, 2, 4] oxadi azol - 3- yl met hoxy]
10 phenong ropronic ad] “et’hyl ester;
2- et hy| - 2=atfyb2¢{4-[Bedttrifuesomethpryigny)i 12, 4]axedibzol-5-yimethoxy]-
2 eyl ygﬁsﬁbﬁgﬁfzgw e A e

- e -2-{4-1°3-(4-1_sopropyl -phenyl ) - :
i azoP- )é y rFé?m[y 9]{42{5#&3%??@{“%‘3@’?@%)}[65%61 diazeti3eyImethoxyl-2-
2- melt h}é,' - Bhéﬁoiﬁpl](dbidmbfaiclﬁélémlyﬁéé’[éh- phenyl)-[1, 2, 401} gxad ~
i azol - 5- t hox¥] 2z - noxy.} -.p. i oni c :
2- et hy| yé%ﬁ“{"ﬁ({ﬂ%é@gs%ﬁoﬁ&pw% 514%'%%3&‘]%93‘&'36%*3@%1 met hoxy] - phenox
y}- propi phesoxgpaipichiceichyéth@t ¢stef;3- (4-i sopropyl - phenyl ) -[ 1,
2, 4] oxadi 3z ek naxyh- - pLopi,oni ¢. aci d;
2. nLt hyl - %Z’?!?iﬂ?g({g% H?ﬁ"ﬁ%?@ﬁ‘e%qﬁ\\{/ﬁphpeﬁ'&}}ﬁﬁ %ﬁ%@?%&ﬁa«'@fquyl-w et hoxy] -
pheiBxy} - pheppaappiiieacid ethyl ester; 8
2-met hyl -2=rﬁéﬂ{yi32({4-[3§att§§®myr-;m@rmr)'-m:i,&10%@61%%@L%%kﬁ&y¥-b%%¥h%yl -2

phenoxy} pr opi oni.c ‘aci o . .
2- et hyl - Eggﬁc-”[yépr@@-'c?rﬁ%ﬁfc@pyl -phenyl )-[ 1, 2, 4] oxadi azol - 3-yl rri et hoxy] -
phenoxy} pRapethyl-2-{ad8d4-isopropyl-phenyl)-[1,2,4Joxadiazol-5-yimethoxy]-2-methy-
2- et hyl - Eﬁ ﬁl%%ﬁr(é tritldoromet hyl™ p[heny )-11, 2, 4]yoxad| a6~ 35y Pret hoxy] -
phenoxy} pf opi R g&qrags acld,

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-ylmethoxy}-phenoxy}-
20 propionic acid; .
2-methyl-2-{4-[3-(4-trifluoromethyl-phenyl)-[1 ,2,4]oxadiazol-5-ylmethoxy]-
phenoxy}-propionic acid;
2-methyl-2-{4-[5-(4-tert-Butyl-phenyl)-{1,2,4]Joxad iazol-3-yImethoxy]-2-
phenoxy}propionic acid;
25 2-methyl-2-{4-[5-(4-isopropyl-phenyl)-{1,2,4]oxadiazol-3-ylmethoxy]-
phenoxy}propionic acid;
2-methyl-2-{4-[5-(4-trifluoromethyl-phenyl)-[1 .2,4]oxadiazol-3-ylmethoxy]-
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-oxad iazol-3-ylJmethoxy}phenoxy)-2-
methylpropanoic acid.



2-14-({5-[3,

5-bis(trifluoronethyl)phenyl]-1, 2, 4-oxadi azol - 3-yl } met hoxy) phenoxy] - 30
2- met hyl pyopamar£ aci d; PCT/GB01/05400
2-(4-{[5-(4-bronophenyl)-1, 2, 4- oxadi azol - 3-yl ] net hoxy} phenoxy) - 2-

met hyl propanoi ¢ acid. WO 02/ 46174 PCT/ GB01/ 05400 31 15.

2-met hyl -2-{4-[3-(4-tertbutyl -phenyl)-[ 1,2, 4] oxad iazol -5-yl - net hoxy] - 2-
met hyl - phenoxy} propi oni ¢ acid and pharmaceutically acceptable salts,

sol vates and hydrol ysable esters thergqf. 5 16. A pharnaceuti cal
conposition conprising a conpound according to any of «clains 1-15. 17. A
phar maceuti cal conposition according to claim 16 further conprising a

phar maceuttibc aRimethyt 2Bl @-teitbutyhphenylb-ft Ri4oxadifzdib-yimeaii@ynd according

to any of ¥y - . L [ .. 19.. Use of CcO und accordi ng
-~ to any of “ﬁ%"ﬁ?ﬂ@hé}’l"}@}é@?"ﬁ‘ga@@néﬁ%$%Wt'°$mwﬁ%'m@£ r SQlyates
t r eat nent asf hydieipseblgmsitensdtietiofease or condition. 15 20. Use according to
claim 19 wherein the hPPAR nedi ated di sease or condition is dyslipidem a,
syndrone X, heart failure, hyperchol esterem a, cardiovascul ar disease,
type® | di'Bbe araacettical admrositief epm@pEsingi ssampaund @scetdimg & any of
hyper | i pi éefiing,1-¢Besity, anorexia. bulima and anorexia nervosa 20 21. A
met hod of treating a hPPAR nedi ated di sease or condition in a patient
conprising the adm nistration of a therapeutically effective anobunt of a
clorrpound aci’coquhaJmamegtFi)galafonmcwiﬂim éedcﬁdin@&o?cﬂainﬂgﬁﬁﬂﬂ%# @ﬁﬁ%ﬁéﬂ:@g 50 '
claim 21 i | ad i.sease or condition is dyslipidem a,
syndr omne Qﬂﬁf@gg?ﬁti%ll @Pé&%?%’le&i Y téétcgfré% a, cardiovascul ar di sease,
typdOi | diabetes nellitus, type | diabetes, insulin resistance,

hyperlipi dgm A,copRssind ac@amgPtbaRMd dhith i 5%Pﬁ§éiir‘?‘tﬁé§5¥§).sa' 30

19. Use of a compound according to any of claims 1-15 for the manufacture of
a medicament for the treatment of a hPPAR mediated disease or condition.

15
20. Use according to claim 19 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
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.

30



