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for prevention or treatnment of PPAR al pha nedi ated di seases or conditions.
Several independent risk factors have been associated with cardiovascul ar

di sease. ThESoid6k Usia zbNPBEk AT PEs whiGl &RS QfkefbD RS RRESNRLS oFNi gh
| evel s of ch@pidvngbviGer hie ReLt@VeiRdskdl chol esterol, el evated total
cholesterol, and low |l evels of HDL chol esterol. HMG CoA reduct ase

inhibitors ("statins") are useful for treating conditions characterized by
hi gh LDL-c | &hel preskht imventionrekatesvto térainl moved icoghdoindsc nsparticulanfthieci ent

‘ ducino t e ! : . ;
par t ol aBrlichefieg 1 CoMPRRRYS Moy CERRRE tno ByERTFARFE: LS nuan

| denbi f ipedoxigomaeproliferatoe petivated receptor {dtRITAR alPhaY) HOLhe: premeat imantigsed
risk of gy FB@\é@;%é{hggg%aﬁeegaﬁﬁagﬁé 2bAthotinkS drtnbtileds fof prdveriah diot

yet been success ressed by drug theragpy (i.e., currently there are
no dr ugér%ﬂnﬁﬁboﬁ%?ﬁét a'PHatm%ﬁ'éte@ys@??ﬁseﬁcﬁr 9‘%’1‘%@%@% HDL- ¢ >40% . (Bisgaier,
C. t Lb; I Pape, S(\jéveFal ﬁdében&’é&ﬂ[mk E?gorséﬁ&i’e béenSdsstitjateSymith @]?Hiiéﬁ/a(édmddrud! ng
met abol i ¢ syndr IS | oos ef i.ne 0, ction : maldties
I ncl udi r‘n“écj5 er ﬂma Fn'lngtlﬁdg, ﬁ)s%eé'gqr{sggn, 'Pg%f?‘gé fll'ger ggzﬁolfevé% 39%@3%2& uric
aci 40 f itiglyceriptes, elensted ddiis ehtlBkterolp aleviatedt tatalachblestaseti angéwdevel_samfor
it DL ip1 brbfddiarb).. 06 €K FaRETas HHititdIS (tbinfs Hreldlekd P IfHRE] Ao
i nsulin resistanceé which1n turn causes anonal'ous gl ucose output and~a
decr eas €onditigha cheeadiptizakby pigtklPetcdevelsis d kas heer shewptbailowesnghddt-ual | y
| ead t 0 d mPRb SEHEEHE RSvSrddRbRGANGSrdk G bariiclARcaRidissdsen e ReitRits Oe

the. st oPGTRUETY IS8 WERBBTBRI s PARP! y115F POPLARANAXEY Po e PSSPt | on
E?SFQF S -in%%;dfeﬂ{/ riGK?f??ﬁbe of Xéﬂ\dél_l-ﬂig_nc. 'th_\lﬂncaéute\dam%ld of ¥drdidwasculafpiiseaséhem
0 O ¢ cebiiolat Vbt WER 7 6 o, 84 T BT IEBLAAN RS0 By o 1
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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
20 of abnormalities including hyperinsuinlemia, obesity, elevated levels of trigycerides,
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
25 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.

30 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 PPARSs regulate expression of target genes by binding
to DNA sequence elements, termed PPAR response elements (PPRE). To date,
PPRE's have been identified in the enhancers of a number of genes encoding

35 proteins that regulate lipid metabolism suggesting that PPARs play a pivotal role in
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the regulation of triglyceride and cholesterol levels in 5 aninmal nodels.
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t hengof :jn ZRediedSed figlyceride synthesis and VLDL-c production/secretion. In addition,
PPAR alpha activation decreases production of apoC-lll. Reduction in apoC-lli, an
inhibitor of LPL activity, 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,

20 see Fruchart, J.C., Duriez, P., and Staels, B., Curr. Opin. Lipidol. (1999), Vol 10, pp
245-257. |
According to a first aspect of the invention there is provided a compound of
formula (1) and pharmaceutically acceptable salts, solvates and hydrolysable esters
thereof:

25

Wherein
R and R? are independently H or C1.3 alkyl or R' and R? which are bonded to
30 the same carbon atom may together with the carbon atom to which they are bonded
form a 3-5 membered cycloalkyl ring;
X4 represents O or S;



HORR2 OR X1 s RR71 9 Werein Rl and R2 are independently Hor Cl_3
alkyl or R and R2 which are bonded to 30 the sanme carbon atom may

t oget her wintob/opdse4 car bon atomto which they are bonded fecmEroBoBshrenbered
cycloal kyl ring; Xl represents O or S; WD 02/ 096894 PCT/ EP02/ 05885 3 Each
R3, R4, R8 and R9 independently represénts H, hal ogen, -CH3 or -OCH3; R5
represents Hor Cl.6 alkyl or R4 and R5 together forma 3-6 nenbered
cycloal kyl ring. X2 represents NH, NCH3 or 0; 5 One of Yand Zis N, and
the other is 0 or S; R6 represents phenyl or pyridyl (wherein the Nis in
position 2 or 3) and is optionally substituted by one or nore hal ogen,
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proviso that when R" and R? are methyl, R® and R® are H, R® is H, then R” cannot be
CH3 or CF3.

15 In another aspect, the present invention discloses a method for prevention or
treatment of a human PPAR ("hPPAR") mediated diseases or conditions comprising
administration of a therapeutically effective amount of a compound of this invention.
hPPARmediated diseases or conditions include dyslipidemia including associated
diabetic dyslipidemia and mixed dyslipidemia, syndrome X (as defined in this

20 application this embraces metabolic syndrome), heart failure, 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 lining and gut and regulation of

25 appetite and food intake in subjects suffering from disorders such as obesity,
bulimia, and anorexia nervosa. In particular, the compounds of this invention are
useful in the treatment and prevention of cardiovascular diseases and conditions
including atherosclerosis, arteriosclerosis, hypertriglyceridemia, and mixed
dyslipidaemia.

30 In another aspect, the present invention provides pharmaceutical
compositions comprising a compound of the invention, preferably in association with
a pharmaceutically acceptable diluent or carrier.

In another aspect, the present invention provides a compound of the invention
for use in therapy, and in particular, in human medicine.
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Preferably X, represents O.

20 Preferably R' and R? are methyl.

Preferably R? is methyl or H.

Preferably R* is H or together with R® forms a 6 membered cycloalkyl ring.

Preferably R? and R® both represent H.

Preferably R® represents CHs, H or together with R* forms a 6 membered

25  cycloalkyl ring.

Preferably X, represents NH.

Preferably Z represents N.

Preferably Y represents S.

Preferably R’ represents CH;-CH,-O-phenyl, or CH2-O-thiophene (wherein

30 the Sis in position 2).

Preferably R® is phenyl, optionally substituted. Preferably R® is mono or
disubstituted. Preferably when R® is pyridyl the N is in the 2 position. R°® preferably
is monosubstituted in the para position and is more preferably phenyl. A preferred
substituent is CF3.

35



Preferably R3 is methyl or H Preferably R4 is H or together with R5 forns
a 6 nenbered cycloal kyl ring. Preferably R8 and RO both represent H.

Pr ef er abl woRS/09@8ps esents CH3, H or together with R4 fornspraT@EPowmdses ed 25
cycloal kyl ring. Preferably X2 represents NH. Preferably Z represents N
Preferably Y represents S. Preferably R7 represents CH3-CH2- O phenyl, or
CH2- 0-t hi ophene (wherein 30 the Sis in position 2). Preferably R6 is
phenyl, optionally substituted. Preferably R6 is nono or disubstituted.
Preferably when R6 is pyridyl the Nis in the 2 position. R6 preferably is
nmonosubstituted in the para position and is nore preferably phenyl. A

preferred syasid | !()§g§5- ' t he
preferred grmgé %ﬁ%&%ﬁﬁ%uﬁﬁgy@?‘%bgﬂﬁﬂ%ﬁeﬁﬁﬁi ste IISat g%'ol\{é
separ at 8epanedely dacraghvaEaPble, praferre ﬁ@mwﬂ%@fdélsom\/?m%n ! theseiincl ude
E Egsgr ;g/grigﬂgéhe@ewre@chWam@d iNc’Ffoirmb![?(lb rnsf E@reaséécﬁfrbh) tﬁlf pﬁ@‘bﬂéﬁ,ed\dréog}

, ore .preferr or S referred groups r.each var.i abl e.
Ther ef oPEETefTRHs O RS RTE rf%degf‘?qﬂseﬁge?f’c?‘ovﬁ"ﬁql%rde rF%JSnﬁ]'%g{H%WQnd?
pr ef®r r adendad to pckfder aledombimdtions of preféeed etorepraiesed Pared evosb prefetrbd
corrpounggodgs formula (1) are hPPAR agoni sts. The hPPAR agonists of formula

e'a
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I nventi oo  ACREY S RP Beltd,! 47 WHicH hcRlevbSatSiea8 60O BBV FIARLS the relevant
PPAR relative to the appropriate indicated positive control in the transfection assay
15 described below at concentrations of 10-5 M or less. More preferably, the
compounds of this invention achieve 50% activation of at least one human PPAR in
the relevant transfection assay at concentrations of 10-6 M or less. More preferably
the compounds of the invention achieve 50% activation of at least one human PPAR
in the relevant transfection assay at concentrations of 10-7M or less.
20 Preferably the compounds are hPPAR alpha agonists.

Most preferably, the compounds of formula () are selective hPPAR alpha
agonists. As used herein, a "selective hPPAR alpha agonist” is a hPPAR alpha
agonist whose ECsp for PPAR alpha is at least 10 fold lower than its ECso for PPAR
gamma and PPAR delta. Such selective compounds may be referred to as "10-fold

25 selective." ECs 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.

Preferred compounds of the invention include:

2-methyl-2-[3-methyl-4-{[(4-phenoxymethyl-2-[4-triflucromethylphenyl]-thiazol-

30 5-ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
2-methyl-2-[3-methyl-4-{[(4-phenoxymethyl-2-[4-trifluoromethylphenyl]-thiazol-
5-ylcarbonyl)amino]methyl}phenoxy]propionic acid
2-methyl-2-[3-methyl-4-{[(4-thiophen-2-ylmethyl-2-[4-trifluoromethylphenyl]-
thiazol-5-ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
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Those skilled in the art will recognize that stereocenters exist in compounds of
formula (). Accordingly, the present invention includes all possible sterecisomers of
20 formula (1) and includes not only racemic compounds but this invention is also
intended to cover each of these isomers in their racemic, enriched, or purified forms.
When a compound of formula (I) is desired as a single enantiomer, it may be
obtained either by resolution of the final product or by stereospecific synthesis using
an optically active catalyst or a catalytic system with optically active ligands or
25 isomerically pure starting material or any convenient intermediate. Resolution of the
final product, an intermediate or a starting material may be effected by any suitable
method known in the art. See, for example, Stereochemistry of Carbon Compounds
by E. L. Eliel (Mcgraw Hill, 1962) and Tables of Resolving Agents by S. H. Wilen.
Additionally, in situations where tautomers of the compounds of formula (I) are
30 possible, the present invention is intended to include all tautomeric forms of the
compounds. In particular, in many of the preferred compounds of this invention the
carbon atom to which R' and R® are bonded is chiral. In some of these chiral
compounds the activities at the various PPAR receptors varies between the S and R
isomers. Which of these isomers is preferred depends on the particular desired
35 utility of the compound. In other words, even with the same compound, it is possible
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N-methylglucamine and procaine salts. References hereinafter to a compound

20 according to the invention include both compounds of formula (I) 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
compositions. Such compositions may conveniently be presented for use in

25 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
active ingredient as a pharmaceutical formulation. The carrier(s) must be

30 "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 (1) or a pharmaceutically acceptable
salt or solvate thereof together with one or more pharmaceutically acceptable

35 carriers therefore and, optionally, other therapeutic and/or prophylactic ingredients.
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liquid emulsion. The active ingredient may also be presented as a bolus, electuary
20 orpaste.
A tablet may be made by compression or moulding, optionally with one or
more accessory ingredients. Compressed tablets may be prepared by 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
25 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 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
30 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 optionally be coated or scored and may be formulated so as to
provide slow or controlled release of the active ingredient therein. The tablets may

be coated according to methods well-known in the art.



10 constitutes one or nore accessory ingredients. In general the

formul ations are prepared by uniformy and intimately bringing into

associ at iwo o2loessact i ve ingredient with liquid carriers orrcinret/yssds vi ded
solid carriers or both and then, if necessary, shaping the product into
the desired fornul ation. Fornul ations suitable for oral adm nistration may
be presented as discrete 15 units such as capsules, cachets or tablets
(e.g. chewable tablets in particular for paediatric adm nistration) each
containing a predeterm ned amount of the active ingredient; as a powder or
granul es; as a solution or a suspension in an aqueous liquid or a
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The formulations may be presented in unit-dose or multi-dose containers, for
20 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
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.
25 Formulations for rectal administration may be presented as a suppository with
the usual carriers such as cocoa butter, hard fat or polyethylene glycol.

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

30 ingredient in a basis such as gelatin and glycerin or sucrose and acacia.

The compounds may also be formulated as depot preparations. Such long
acting formulatons may be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example,
the compounds may be formulated with suitable polymeric or hydrophobic materials
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preparations.

20 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 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 gamma agonists (for example

25 thiazolidinediones such as e.g. Pioglitazone and Rosiglitazone). 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 combination comprising a compound of formula (I) with a further
therapeutic agent in the treatment of a hPPAR alpha mediated disease.

30 When the compounds of formula (I) are used in combination with other
therapeutic agents, the compounds may be administered either sequentially or
simultaneously by any convenient route.

The combinations referred to above may conveniently be presented for use in
the form of a pharmaceutical formulation and thus pharmaceutical formulations

35 comprising a combination as defined above optimally together with a



may include other agents conventional in the art having regard to the type
of 5 fornulation in question, for exanple those suitable for oral
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those skilled in the art that reference herein to treatnent extends to
prophylaxis as well as the treatnent ofi established di seases or synptons.
Moreover, it will be appreciated that the ambunt of a conpound of the 10
invention required for use in treatnment will vary with the nature of the
condition being treated and the age and the condition of the patient and
will be ultimately at the discretion of the attendant physician or
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Compounds of formula (A) and (B) may be commercially available or their

20 synthesis will be apparent to a skilled person, eg by analogous methods to those

described below.

The invention is further illustrated by the following examples which should not
be construed as constituting a limitation thereto.
25



11 pharmaceutically acceptable carrier or excipient conprise a further
aspect of the invention. The individual conponents of such conbi nations
may be adwDrebvaped either sequentially or sinultaneousl YCIIEPSDpEEBRAL € OF
conbi ned pharmaceutical formulations. 5 Wen conbined in the sane
fornulation it will be appreciated that?® the two conpounds nust be stable
and conpatible with each other and the other conponents of the formulation
and may be fornulated for adm nistration. Wien formnul ated separately they
may be provided in any convenient formnulation, conveniently in such a
manner as are known for such conpounds in the art. 10 When a conpound of
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15 Intermediate 2:
To a solution of intermediate 1 (15.75g, 50 mmol) in 250 mL of CCl, is added
NBS (1.96g, 11 mmol). To the resuiting suspension is added AIBN (1g) and the
mixture is heated to 80°C for 3 hours then filtered off and concentrated under vacuo.
The residue is taken up in CH.Cl, ( 500mL) and washed with brine ( 100 mL). The
20 organic layer is dried over Na;SO,, filtered and concentrated to dryness to afford
after column chromatography eluting with CH.Cl,/ C¢Hq2 (40/60) the title compound
(73%).
GC/MS : m/z : 393-395
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Intermediate 3:
To a solution of Intermediate 2 (394mg, 1 mmol) in 25 mL of acetone are
added Phenol (100mg, 1.1 mmol) and Cs,COj3 ( 355 mg, 1.1mmol). The resulting
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et hyl 2-chl oroacetoacetate (35.3g, 29.7nL, 0.21 nol) and 4-
(trifluorwomkh9gdsy4 hi obenzam de (44g, 0.21 nol) in EtOH (3e0miEpomessss ef | uxed
overnight. After cooling to roomtenperature the solvent was renoved in
vacuo. The 5 final product (internediat® 1) was recrystallized froma

m ni mum of MeOH to afford 40g (59% of final product as a white solid.
NVR (CDCI3): 5 8.10 (d, 2H), 7.70 (d, 2H), 4.40 (g, 2H), 2.80 (s, 3H),
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Intermediate 4: ==

10 To a solution of Intermediate 2 (1g, 2.5 mmol) in 50 mL of DME under a
nitrogen atmosphere are added (87 mg, 0.075 mmol) of Pd( PPhj)s. After heating at
50°C for 20 minutes a solution of 2-thienyl boronic acid (480mg, 3.75 mmol) in a
mixture of EtOH/ DME (20mL/20mL) is added followed by a solution of 2M Na,COs3 (
5mL). After stirring at 50°C for 18 hours , extraction is done (x3) with CH2Cl2 (150

15 mL). The combined organic layers are dried over Na,SOy, filtered and concentrated
to dryness. T.l.c. and 'H NMR monitoring of this crude mixture indicate that it stll
remains starting intermediate 3. Stirring overnight of the crude product in DMF (10
mL) with PS-Triphenylphosphine (1g, 1-1.5 mmol/g, Argonaut) allows the trapping
of the bromide derivative. After filtration and concentration under vacuum the title

20 compound is obtained as a pale yellow oil (33%).

GC/MS : m/z 397. "

AN
Intermediate 5: OH

To 4-methoxy-3-methylbenzaldehyde (1 equiv., Acros) in EtOH (150mL) at rt

25 was added H,NOH,HCI (1.6 equiv.), (3equiv.) NaOAc in 150mL H,O and the reaction
stirred for 2h. The EtOH was evaporated, and the residue extracted with CHCl (3 x
50mL). The combined organic layers were washed with H,O, dried over Na>SOs,

2/ CoH12

25



added Phenol (100nmg, 1.1 nmol) and Cs2COA3 ( 355 ng, 1.1 mmol). The

resul ting WD 02/ 096894 PCT/ EP02/ 05885 13 mixture is heated at 50C for 12
hours. Afwero2fopdsv4 ati on, concentrati on under vacuum the PEeIRPOD0ISSSt aken
up with CH2Cl 2 (100nL) and washed with NaOH OA N (10nL). The organic | ayer
is dried over Na2SO4, filtered, concentdated to dryness to give the title
conpound as a white solid (94%. 1H NWMR (CDC13): S 8.05 (d, 2H), 7.65 (d,
2H), 57.2 (m 2H, 7.0 (d, 2H), 6.9 (t, 1 H), 5.45 (s, 2H), 4.25 (q, 2H),

1.25 (t, 3H. O s | ~~CFs Nlnternediate 4: 10 To a solution of

Intermediate 2 (1g, 2.5 nmol) in 50 nmL of DVE under a nitrogen atnosphere
dd Rd ' 20

ﬁirﬁu? es?g '&’%I aﬁﬁo%&%&%teﬁ:?de# eoor{gn:ggggt%n Ly @Eé éorﬂﬁéﬁfg%ﬁ%l‘ﬁvaﬁ(ﬁ; Jaoq)Ia

m xt ur e(%%BEtO—V DVE (20m/20r) is added followed by a solution of 2M
Na2CC3 % jﬁg stirring at 50C for 18 hours , extraction is done
(x3) vmth CH Z 15 nmL). The conbined organic |ayers are dried over
Na2SsO4, filtered and concentrated to dryness. T.l.c. and 1H NVR nonitoring
of this crude m xture indi cgte hat it stll remains starting internedi ate
3. Stirring overnight of tfie product in DMV (10 nL) wth

PS- Tri phenyl phosphi ne (1g, 1- | ¢, Argonaut) allows the trapping of
the brom de q@ferditidide 6/fter I'0h and concentration under vacuum the

titl 20 q‘_p‘acrﬁdﬁ—ﬁ@‘m d 39 397.
1I 1611 N o9 WE%TP?PéH?‘%é( eeq\’g’sh m@@?ﬁiﬁ@fﬂ@i ﬁ§ F‘b‘& ﬁpﬂgme?ﬂmcféu
Acr 0s) leﬁquﬁrtﬂﬁ’c(/dﬁﬂml} emfuiv.} an@melesulad deves NBE), réattign wasethenvheated to
3
e s T 080t YRR D By s B 1o
or gani c tleajest withdi @l (ihEbewiqueors (ayedwasiwashked with $¢i,Clo , fi Itered basified
to pH >14 and extracted with CH2Cl; (3 x 50mL). The combined organic layers were

10 washed with H20, dried over Na,SQ,, filtered and evaporated to dryness to afford
the title compound as an oil (46%).
MS m/z 151

HO

NH,

Intermediate 7:
Intermediate 6 (1 equiv.) in excess 40% HBr/H,O (Aldrich) was refluxed for
15 18h. The reaction was then evaporated to dryness to afford the titte compound
hydrobromide salt as a grey solid (97%).
Mp 235-237°C

HO

NHBoc
Intermediate 8:

To Intermediate 7 (1 equiv.) in CH,Cl, (300mL) at 0°C was added Et3N (3
20 equiv.). Boc anhydride (0.95 equiv.) in CHxCl> (50mL) was added dropwise. The
reaction was allowed to warm to rt and stirring continued for 18h. HCI (1N) was
added and the reaction extracted with CH,Cl, (3 x 100mL). The organic layers
washed with H,O, dried over Na,SO,, filtered and the solvent removed under
vaccum to afford the title compound as a white solid (96%).
25 Mp 105-107°C




WO 02/ 096894 PCT/ EP02/05885 14 filtered and evaporated to dryness to
afford the title conpound as a white solid (93%. M 71-73C NHzZ 16"",

I nt er mredi wD®26968%4 To internediate 5 (1 equiv.) in MeOH ( 20QWEBPO20588F wWas
added HCO2NH4 (6 equiv.), Pd/C (0.01 equiv.) and nol ecul ar sieves. The
reaction was then heated to reflux fors 18h. The reaction was filtered
through celite, evaporated to dryness and treated with HC (1 N). The
aqueous | ayer was washed with CH2ClI2 , filtered, basified to pH >14 and -
extracted with CH2Cl 2 (3 x 50nmL). The conbi ned organic | ayers were 10
washed with H2O dried over Na2SO4, filtered and evaporated to dryness to
afford the title conpound as an oil (46%. M5 niz 151 HO Internediate 7:
NHZ Internediate 6 (1 equiv.) in excess 40% HBr/H20 (Al drich) was refl uxed
for 15 18h. The reaction was ghen evagporated to dryness to afford the
title conpound hydrobrom de sihlt as 4 grey solid (97%9. M 235-237C HO I /
NHBoc Internediate 8: To Thder I~ &¢ (1 equiv.) in CHC 2 (300nL) at OC
was added Et3N (3 20 equiv.). BoC 4 gr i q@_lcﬁog. 95 equiv.) in CH2CI 2 (50nL)
was added dr ppteraredidtesd: reacti on was>al Powed to warmto rt and stirring

2o 2 (3 x To0Remena® 3 ity RBRE Comiver BleE B-LH P YoR o0

filteretheamdadtiom hehtashto 7@ 6vd&thyinaddromest-mathylprapricpate (hd eqwive wagpound

as & Wh8ed UrbfpWiE”8nd 4Re YRadfbti WAECsRP0PERU HICE. 2 ORIRA whs
poured onto ice and extracted with CH,Cl, (3 x 150mL). The combined organic
layers were washed with NaOH (0.5N), then H>O and dried over Na;SO,. The
solution was filtered, evaporated to dryness to afford the title compound as an oil
(69%). 'H NMR (CDCl3): & 7.05 (d, 1H), 6.90 (dd, 1H), 6.60 (d, 1H), 4.80 (bs, 1H),

10  4.25(q, 2H), 4.20 (d, 2H), 2.20 (s, 3H), 1.60 (s, 6H), 1.45 (s, 9H), 1.25 (t, 3H).

0
<P
NH,
Intermediate 10:

To intermediate 9 (1 equiv.) in CHxCl; (10mL) at rt was added dropwise
15 CF3COOH (7 equiv.) and the reaction stirred at rt for 18h. The reaction was
evaporated to dryness, treated with a sat. K2COj3 solution and extracted with CH;Cl
(3 x 150mL). The combined organic layers were dried over Na,SO,, filtered and
evaporated to dryness to afford the title compound as an oil (82%). "H NMR (CDCla):
& 7.00 (d, 1H), 6.90 (dd, 1H), 6.55 (d, 1H), 4.20 (q, 2H), 3.70 (s, 2H), 2.15 (s, 3H),

20 1.85(bs, 2H), 1.50 (s, 6H), 1.20 (t, 3H).

0o
Ao
Intermediate 11:

To a solution of 4-hydroxy-3'-methyl-acetophenone (50g; 0.33 mol) in 1.5 L of
25 acetone is added Cesium carbonate ( 216.9g, 0.66 mol). After stirring to reflux for 30
minutes ethyl-2-bromoisobutyrate is added (97 mL, 0.66 mol) to the mixture and the




Olnternediate 9: NHBoc To internediate 8 (1 equiv.) in DV (150n) was
added K2CO3 (3 equiv.) and the reaction heated to 70C. Ethyl

2- br ono- 2wooeizloydsps opri onate (1.3 equiv.) was 5 added dr opomEre2/633d5t he
reaction was stirred for 72h at 70C. The reacti on was poured onto ice and
extracted with CH2Cl 2 (3 x 150nmL). Theileconbi ned organic |ayers were washed
with NaOH (0.5N), then H20 and dried over Na2SO4. The sol ution was
filtered, evaporated to dryness to afford the title conpound as an oil
(69% . 1H NWR (CDCI3): S 7.05 (d, 1 H, 6.90 (dd, 1 H, 6.60 (d, 1 H, 4.80
(bs 1 H, 10 4.25 (q, 2H), 420(d 2H) 2.20 (s, 3H), 160(s 6H), 1.45

, | nt te 10:
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CFBCOO—Ie(rWIImqmmsc)bLaymte laec mdded iimtws ttimesetb campletd the dedictiomh®he aaiztuiren was

evapor aLethed pii 3R of=alfdatblibh % ined(AEReSALUL ekt G B!

with CH ayers
Na2SO4, QHzIleeﬁed veasheded diptrsawil waiea(wbgst)t EhaqugaraCtlmermreecmmﬂ@dnd as
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4- hydr oxy,18f); 486y 2H¢;ezm9fo§rmwe2(m@ 391)31358I(*s,)6H)) 1115(t|.36). 25 acetone is
added Cesium carbonate ( 216.9g, 0.66 nol). After stirring to reflux for 30
m nut es et hyl - 2- br onoi sobutyra |s added (97 nL, 0.66 nol) to the m xture
and the WD 02/ 096894 PCT/ EP02/0 885 16 refI ux mai ntai ned. The sane
guantities as above of ces d ethyl bronoi sobutyrate are
added in tw tinmes to corrpletet e res n. The mixture is then filtered
and after concentration to dryness the dufis, taken up with 2L of

CH2ClI 2 and washed 3 tines with water (500 he organic | ayers are

conbi ned Intermediate 12:

10 To a solution of Intermediate 11 (7.55g, 28.6 mmol) is added hydroxylamine
hydrochloride ( 3.2g, 45.76 mmol) and sodium acetate (7g, 85.8 mmol) in solution in
water (75 mL). After stirring at room temperature for 6 hours EtOH is removed under
reduced pressure and the residue taken up with CH2Cl, (500 mL) and washed with
water ( 100 mL). The organic layer is dried over Na,;SO; , filtered and concentrate to

15  dryness to afford the title compound (96%) as an oil.

"H NMR (CDCl3): 6 7.30 (s, 1H), 7.2 (d, 1H), 6.55 (d, 1H), 4.15 (q, 2H), 2.15
(s, 6H), 1.55 (s, 6H), 1.15 (t, 3H).

(o]
o o

Intermediate 13:

20 To a solution of intermediate 12 (7.7g, 27.6 mmol) in MeOH (150mL) under a
nitrogen atmosphere are added ammonium formiate ( 10.4g, 166 mmol) and 10%
Pd/C (700mg). The mixture is heated to reflux for 24 hours and filtered on a celite
pad. After washing with MeOH ( 100 mL) the filtrate is concentrated under vacuum
and the residue taken up with CH.Cl, (250 mL) and 1N HCI (250 mL). The aqueous

25 layer is separated and basified to pH=14 with 35% NaOH. Extraction is then carried
out with CH2Cl, (300mL) and the organic layer is dried over Na,SO,, filtered and
concentrated to dryness to afford the expected compound as a colorless oil (57%).

MS : m/z 265




5 and dried over Na2SO4, filtered and concentrated under vacuo to afford
the title conmpound as a brown oil (87%. "HNW (CDCI3): S7.71 (s, 1 H),
7.61 (d, IwH)02/086884 (d, 1H), 4.15 (q, 2H), 2.45 (s, 3H), 2. 20T(EP02/8345 1.58
(s, 6H), 1.15 (t, 3H). 011 OH Internediate 12: 10 To a sol ution of
Internediate 11 (7.55g, 28.6 mmvol) is Hdded hydr oxyl am ne hydrochl oride (
3.2g, 45.76 mmol) and sodium acetate (7g, 85.8 mmmol) in solution in water
(75 mL). After stirring at roomtenperature for 6 hours EtOH is renoved
under reduced pressure and the residue taken up with CH2ClI2 (500 m -) and
washed with water ( 100 nL). The organic layer is dried over Na2SO4 ,
filtered and concentrate to 15 dryness to afford the title conpound (96%

as an oil. "H NMR (CDCl 3): (s, , 7.2 (d, 1 H, 6.55 (d, 1 H,
4.15 (g, 2H), 2.15 (s, 6H.~ /%df 1.15 (t, 3H). OIl | NHZ
mg

I ntermedi ate 13: 20 Toasollﬂ f pdi ate 12 (7.7g, 27.6 mol) in
MeCH (150nmL) under a nitrogen atnpsp re added amonium form ate (

10. 4g, 166 nmol) and 10% Pd/ C (700ny). e mxture is heated to reflux for
24 hours andIntermediatestd:a celite pad. Ater washing with MeOH ( 100 m -)
the filtrateg CRBW-Q% fralopé £10. Y25 AN A bR slUR® | ASoi Ak eggp oMt h
CH2Cl 2 (250 mﬁ"ﬁ { e@ BP
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Intermediate 15: OH
To a solution of Intermediate 14 (2g; 7.2 mmol) in 50 mL of Ethanol was
added a solution of hydroxylamine hydrochloride (1g; 15 mmol) in water (5mL),
15 followed by sodium acetate (1.2g; 15 mmol). The mixture was stirred at reflux during
16 hours. The mixture was then concentrated to dryness and heated with water to
give an oil which crystallized upon standing. After filtration, washing with water and
drying, the title compound was obtained as cream crystals (81%).
Mp 80°C
20 MS : m/z 291

/\oj><°j::©
Intermediate 16: NH,

A mixture of Intermediate 15 (1.6g; 5.5mmol) in 100 mL of Ethanol and 10%
Pd/C (0.2g ) was hydrogenated 16 hours at 50°C in a Parr apparatus under a
25 pressure of 30 bars. After filtration through a celite pad and concentration under




refluxed 10 hours with stirring. The m xture was filtrated, concentrated,
treated with water and extracted wth diethyl ether. The ethereal solution
was washewowiobetpd ut ed sodii um hydroxyde, water, dried owvren/Hea2&845 and
concentrated under vacuo to give the title conpound (42 %9 as an oil. 10
MB: mz 276 O Internediate 15: N' OH T a solution of Internediate 14 (2g;
7.2 mol) in 50 nL of Ethanol was added a sol ution of hydroxyl am ne
hydrochl oride (1g; 15 nmol) in water (5nL), 15 followed by sodi um acetate
(1.29; 15 mml). The m xture was stirred at reflux during 16 hours. The
m'xture was then concentrated to dryness and heated with water to give an

oi | Q/Bcﬁé y@%ﬁh{é g@ﬂpaeﬂa .ébgfzﬁhéwagém & gg% §.rgf NUIR (mpngagﬂw ywat er

and dry oun talned as’cream crysta Mp
80C 20 msl) 4155 (11 H 645 (bt dh B 60.13). LD (M Wik e (B¢ 2H9rt%2n@64% b 15
(1.69; 5.9(W0bH)i N6esQm, o), of 5 & BRANC.230N8HL0% Pd/ C (0.2g ) was hydrogenat ed
16 hours at 50C"in a Parr apparatus under a 25 pressure of 30 bars. After
filtration through a celite pad and concentrati on under WO 02/ 096894

PCT/ P02/ 05885 18 vacuo, the title conmpound is obtained as an oil (79%.

g (CDC' ﬁejae%rpﬁgcé&rﬁ fok, the hiﬁr&9§1510f9he Gttijt gbfers’ M) Lot (a,
(s, 6H) 1 2 (Tto aksolﬁtIQBa@értbe qthyic@siar & mme) rnhMemr(éwyLMﬁs aﬁée@t(ﬁw

esters -5‘?1 f\@ag’-l ng bnd H?e ﬁﬁ)mfrle ReateH t6 B0CYverhi hfvﬁfﬂé feletioh ig c¥Bredadded
(3 eau R o GaRIh ot 1o
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washne Il e ver , | S.
The sol i (iefed cand, RiapelS8a 1o ghimesiua nehdouf 8RS A, Bufl RS

afford tcbhiedtedandpdrietlionder vaccum to afford the final product.

0
HO S
Intermediate 17: N

15 Intermediate 1 was reacted as described in general procedure 1 to afford
intermediate 17 (89%) as a white solid. 'H NMR (DMSO-dg): & 13.55 (bs, 1H), 8.25
(d, 2H), 7.95 (d, 2H), 2.75 (s, 3H).

o}
HO S
N
(o}
Intermediate 18:

20 Intermediate 3 was reacted as described in general procedure 1. After
removal of EtOH under reduced pressure, the residue was treated with HCI and the
solid collected, washed with water and dried under vacuum to afford a white powder
(86%). '"H NMR (CDCl3): & 8.05 (d, 2H), 7.65 (d, 2H), 7.2 (m, 2H), 6.95 (d, 2H), 6.9
(t, 1H), 5.45 (s, 2H).

25



O Ho s/ CF3 Internediate 17: N 15 Internmediate | was reacted as
described in general procedure 1 to afford internmediate 17 (89% as a
whi t e solwo.02/0b6sBVR (DVSO-d6): S 13.55 (bs, 1 H), 8.25 (acTAHp2/08895 (d,
2H), 2.75 (s, 3H. 0 HOs / CF3 N O Internediate 18: 20 Internediate 3
was reacted as described in general progedure 1. After renoval of EtCH
under reduced pressure, the residue was treated with HCI and the solid
col l ected, washed with water and dried under vacuumto afford a white
powder (86% . 1H NWR (CDCI3): S 8.05 (d, 2H), 7.65 (d, 2H), 7.2 (m 2H),
6.95 (d, 2H), 6.9 (t, 1 H), 5.45 (s, 2H). 25 WO 02/096894 PCT/ EP02/ 05885
19 OHOs / &CF3 NiInterned ate 19: Internediate 4 (330ny, 0.85 mmol)
was reacted as descri bed ir?_| e&al ocedure 1. After renoval of EtOH
under reduced pressure, the r esj] »E_@L_%ken up with Et OAc (150nL) , the
aqueous phase acidified to pH 2N w Cl IN. The 5 organic layer is dried
over Na2SO4, filtered and condentrated to dryness to afford after colum
chromat ography eluting with | 2/ MeOH (85/15) the title conmpound (98%

as an of f- whijh & spddidte ¥5 (A 369. 88 (M+1)

Intermediate 4 (330mg, 0.85 mmol) was reacted as described in general
procedure 1. After removal of EtOH under reduced pressure, the residue was taken
up with EtOAc (150mL) , the aqueous phase acidified to pH = 1 with HCI 1N. The

5 organic layer is dried over Na;SO,, filtered and concentrated to dryness to afford
after column chromatography eluting with CH,Cl,/ MeOH (85/15) the title compound
(98%) as an off-white solid.

MS (AP+) : 369.88 ( M+1)

10

General procedure 2 for the peptide coupling reaction between
intermediates of type A and B
To intermediate B (1 equiv.) in CHCl; (75mL) at rt was added HOBT (1.1
15  equiv.), EDC (1.1 equiv.) and Et;N (3 equiv.). To the mixture was added intermediate
A and the reaction was stirred at rt for 18h. The reaction was washed with HCI (1N),
NaOH (1N) and 2 x H;O. The organic layer was dried over Na,SO,, filtered and
evaporated to dryness. The crude compound was chromatogaphed or crystallized as
necessary to afford the final product.

20
General procedure 3 for the peptide coupling reaction between
intermediates of type A and B
To intermediate B (1 equiv.) in DMF (25 mL) at rt was added HATU (1.1
equiv.), intermediate A (1 equiv.) and Et;N (2 equiv.). The reaction was stirred at rt
25 for 18h. The mixture is evaporated to dryness under vacuum and the residue is
taken up in 200 mL of CH2CI2 and washed with brine (50 mL). The organic layer
was dried over NaySO,, filtered and evaporated to dryness. The crude compound
was chromatogaphed or crystallized as necessary to afford the final product.

30



10 Ceneral procedure 2 for the peptide coupling reaction between

internedi ates of type A and B To internediate B (1 equiv.) in CH2C 2 (75n)
at rt wasweddegkshiOBT (1.1 15 equiv.), EDC (1.1 equiv.) amd¢THPBMISSS
equiv.). To the m xture was added internmediate A and the reaction was
stirred at rt for 18h. The reaction wag80 washed with HJd (1 N), NaCH (1 N)
and 2 x H2O. The organic |ayer was dried over Na2SO4, filtered and
evaporated to dryness. The crude conpound was chromat ogaphed or
crystallized as necessary to afford the final product. 20 General
procedure 3 for the peptide coupling reaction between internediates of
type A and B To internediate B (1 equiv.) in DM (25 nl-) at it was added
HATU (1.1 equiv.), internmediate A (1 equiv.) and Et3N (2 equiv.). The
reaction was stirred at it 25 for 18h. The m xture is evaporated to
dryness under vacuum and the residue is taken up in 200 nL of CH2Cl 2 and
washed with brine (50 nmL.). The organic |layer was dried over Na2SO4,

filtered and evaporated to dryness. The crude conpound was chromat ogaphed
or crystallized as necessaryf to afford the final product. 30 WO 02/ 096894
4-

PCT/ EPO2/ 05885 20 O AKg SRS 5 EX le k
2-met hyl -2-[3-nmet hyl -4-{1-] me-2-ﬂ[4 r @nf. hyl phenyl ] -t hi azol -
5-yl carbonyl ) am no] et hyl } phenoxy] propioni ati d et#yl dster Internediate 22

and gnt er nediggifing ed in general procedure 3 to

e B P44 RO AR Snich -

5-ylcarbonyl)amino]ethyl}phenoxy]propionic acid ethyl ester
Intermediate 22 and intermediate 5 were reacted as described in general
procedure 3 to afford the title compound as a white solid (94%). Chromatographed :
10  CH.CI/EtOAc (93/7)
Mp 116°C
MS(AP+) : 535.35 (M+1)
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Example 2: o

15 2-methyl-2-[3-methyl-4-{1-[(4-methyl-2-[4-trifluoromethylphenyl]-thiazol-
5-ylcarbonyl)amino]ethyl}phenoxy]propionic acid
Example 1 was reacted as described in general procedure 1. After
chromatography eluting with CH,Cl,/MeOH (95:5) the title compound was obtained
from a recrystallization in toluene as a white solid (63%).
20 MS(AP-) : 505.1 (M-1)

CF3
0
/\o&m
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Example 3: o



O HO NHI NCF3 3 Exanple 2: 0 15

2-nmethyl -2-[3-nmethyl -4-{1-[(4-methyl -2-[4-trifl uoronet hyl phenyl]-thiazol -
5-yl car bowglopasdspo] et hyl } phenoxy] propi oni ¢ aci d Exanpl e 1peagpropesssed as
described in general procedure 1. After chromatography eluting with

CH2Cl 2/ MeOH (95:5) the title conpound as obtained froma
recrystallization in toluene as a white solid (63%. 20 MS(AP-) : 505.1
(M1) CF O/ \ S~ HN N Exanple 3: 0 WO 02/096894 PCT/ EP02/ 05885 21

2- Met hyl -2-[5-{[(4-Methyl -2-[4-trifluoronethyl-phenyl]-thiazol-5-

yl car bonyl )am' no] -5, 6,7,8-tetrahydronaphtal en-2-yl oxy ] propionic acid ethyl

Co et ™ S TRk S A PR Bl AR ARiBReL D0 0
recryst yldarbanybam/mDlriﬁal&-tﬂﬂah’yldrgnapmﬂi@n M‘MZCIP(FB'OMP Hacwl | ethyiN N
O Exan'gg‘_FeA
Intermediate 19 and Intermediate 2 were reacted as described in general
5 procedure 2 to afford the titte compound as a white solid after recrystallization with
acetonitrile ( 74%). '

Mp 142°C
CF,
o)
e
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N
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Example 4.

10 2-Methyl-2-[5-{[(4-Methyl-2-[4-trifluoromethyl-phenyl]-thiazol-5-
ylcarbonyl)amino]-5,6,7,8-tetrahydronaphtalen-2-yloxy ]propionic acid
Example 3 was reacted as described in general procedure 1. The title
compound was obtained as a white powder (67%) from recrystallization in

acetonitrile.
15 Mp 158-160°C

0
Example 5:
20 2-methyl-2-[3-methyl-4-{[(4-phenoxymethyl-2-[4-trifluoromethylphenyl]-

thiazol-5-ylcarbonyl)amino]methyl}phenoxylpropionic acid ethyl ester
Intermediate 19 and intermediate 5 were reacted as described in general
procedure 2 to afford the title compound as a yellow oil (66%). Chromatographed :
CsH12/EtOAC (80/20)
25 MS(AP-): 611.2 (M-1)
MS(AP+): 613.1 (M+1)




10 2-Methyl -2-[5-{[(4-Methyl -2-[4-trifluoromnethyl-phenyl]-thiazol -5-

yl car bonyl )am no] -5, 6, 7, 8-t et rahydr onapht al en- 2-yl oxy ] propi onic acid
Exanpl e 3weag/ovaact ed as descri bed in general procedure 1PCTHPO2/DisER
conpound was obtained as a white powder (67% fromrecrystallization in
acetonitrile. 15 M 158-160Ca O/ \ 22HN S CF3 O Example 5: 20

2- et hyl - 2-[ 3-net hyl - 4-{[ (4- phenoxynet hyl -2-[4-trifl uoronet hyl phenyl ] -

t hi azol - 5-yl car bonyl ) am no] et hyl } phenoxy] propi oni ¢ acid ethyl ester
Internediate 19 and internmediate 5 were reacted as described in general
procedure 2 to afford the title conpound as a yellow oil (66%.

Chr omat ogr aphed C6H12/ Et OAc (80/20) 25 MS(AP-) : 611.2 (M1) MS(AP+)
613.1 (M+1l) WO 02/096894 PCT/EP02/05885 22 a O HOI"-<,OHMN _ / N§YS
CFg | Exanple 6: @

reacted as descri bed io \e After chromat ography el uting
aptained from
yel | ow powder (57% . M 146C
Example 6: o
5 Example 5 was reacted as described in general procedure 1. After

2-met hyl - 2-[ 3- net hyl - 4- {[ (4- pheno thyl -2-[4-trifluoronethyl phenyl]-

t hi azol - 5-yl car bonyl ) am }jo] rgret yl } phgnoxy] propionic acid 5 Exanple 5 was

with CH2Cl 2/ MeOH (96:4) the 't

recrystallization in hexane as a pal

2-methyl-2-[3-methyl-4-{[(4-phenoxymethyl-2-[4-trifluoromethylphenyl]-

thiazol-5-ylcarbonyl)amino]methyl}phenoxy]propionic acid
chromatography eluting with CH,Cl,/MeOH (96:4) the title compound was obtained
from recrystallization in hexane as a pale yellow powder (57%).

Mp 146°C
MS(AP-) : 583.1 (M-1)
10 MS(AP+) : 585 (M+1)
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Example 7:
2-methyl-2-[3-methyl-4-{[(4-thiophen-2-yImethyl-2-[4-

15 trifluoromethylphenyl]-thiazol-5-ylcarbonyl)amino]methyl}phenoxy]propionic
acid ethyl ester
Intermediate 7 and intermediate 19 were reacted as described in general
procedure 3 to afford the title compound as a colorless gum (49%).
Chromatographed : CH2Clo/EtOAc (90/10)
20 MS(AP-) : 601.03 (M-1)
MS(AP+) : 602.92 (M+1)
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Example 8:



MS(AP-) : 583.1 (M1) 10 MS(AP+) : 585 (Mtl) S ON NSCF3 | ~~ O
Exanple 7: 2-nmethyl-2-[3-nethyl-4-{[(4-thiophen-2-ylnethyl-2-[4- 15

trifl uor owetohpbghenyl ] -t hi azol - 5-yl carbonyl ) am no] net hyl } pearePeydissdpi oni ¢
acid ethyl ester Internediate 7 and internediate 19 were reacted as
described in general procedure 3 to a#¥ord the title conpound as a
colorless gum (49% . Chromat ographed : CH2Cl 2/ Et OAc (90/10) 20 MS(AP-)
601. 03 (M1) MS(AP+) : 602.92 (Ml) S 0 HOON S CF3 Exanple 8: 0 WO
02/ 096894 PCT/ EPO2/ 05885 23

2-met hyl - 2-[ 3- et hyl - 4- {[ (4-t hi ophen-2-yl met hyl - 2-[ 4-

trifluoronet ,lr@l@ﬁw Intpéﬁﬁ,pl,; AV R byl } phenoxy] propi oni c
aci d Exanpl e@7{ Was rie-]gl ]Uthl -%C{rrﬁgggell ym?‘gll ocedure 1. After 5

chr onat diHuaremethylphe yicageany enox
obt ai ne@gjd rom consecutive recrystalli zat [ ons in hexane and toluene as a

white powder Z?ﬁg le pre:lls4 rce:alc\:/{S Pas) descrlge& HVI- 1<l,ner%P procedure 1. After

5 chromatography eluting with CH.Clo/MeOH (95:5) the title compound was obtained
from consecutive recrystallizations in hexane and toluene as a white powder (23%).
Mp 147°C
MS(AP-) : 573.1 (M-1)
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Binding Assay:

Compounds were tested for their ability to bind to hPPAR gamma hPPAR
alpha or PPAR delta using a Scintillation Proximity Assay (SPA). The PPAR ligand
15  binding domain (LBD) was expressed in E. coli as polyHis tagged fusion proteins
and purified. The LBD was then labeled with biotin and immobilized on streptavidin-
modified scintillation proximity beads. The beads were then incubated with a
constant amount of the appropriate radioligand (*H-BRL 49653 for PPAR gamma,
radiolabelled 2-(4-(2-(2,3-Ditritio-1-heptyl-3-(2,4-difluorophenyl)ureido)ethyl)phenoxy)
20 -2-methylbutanoic acid for hPPAR alpha (see WO 00/08002) and labelled GW 2433
for PPAR delta (see Brown, P. J et al . Chem. Biol. 1997, 4, 909-918 for the structure
and synthesis of this ligand and variable concentrations of test compound, and after
equilibration the radioactivity bound to the beads was measured by a scintillation
counter. The amount of nonspecific binding, as assessed by control wells containing
25 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 this assay
have been reported elsewhere (see, Blanchard, S. G. et. al. Development of a
30 Scintillation Proximity Assay for Peroxisome Proliferator-Activated Receptor gamma

Ligand Binding Domain. Anal. Biochem. 1998, 257, 112-119).

Transfection assay:




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) . TheoRRABSSP4s gand 15 bi ndi ng domai n (LBD) was expregeadiponoi®ss coli as
pol yH s tagged fusion proteins and purified. The LBD was then | abeled with
biotin and i mmobilized on streptavidin24nodified scintillation proximty
beads. The beads were then incubated with a constant anount of the
appropriate radioligand (3H BRL 49653 for PPAR gamm, radiol abelled
2-(4-(2-(2,3-Ditritio-1-heptyl-3-(2, 4-difluorophenyl)ureido)ethyl)phenoxy)
20 -2-nmet hyl butanoic acid for hPPAR al pha (see WD 00/08002) and | abelled GW
2433 for PPAR gdbtmefrsbd- [ﬁnamthyPZ [4-(&ifluaromefBybphemyIph 3-thas¥ol-54, 909- 918
for the structure and synt he5| s of .this [igand and variabl e concentrations
of test Yinethyhsulfanyiph 6 868y ati on t he radloactlwty bound to the
beads was ne e [ i,@QN Eé)&sf iC
bi ndi ng, as Zg@ésg%@}ﬁggngg@% 0'1II %ela?sacgﬁ%%tﬁg@ refice ﬁ o’%?étt e 8t !

cor r espoastiayy dedcaibedebelbingand, wasasprepaitedaaceardingotn éta@hnem)d repionted inFor
each co plots of ligand concentration vs. CPM of radioligand
boun® %ﬂgﬁbﬁghgt’ﬁj and apparent K, values were estimated from nonlinear
| east squares fit of the data assum ng sinple conpetitive binding. The
details of this assay have been reported el sewhere (see, Blanchard, S. G

et. al. Devel BpRemetiyl-2a[43{i(4sniathyl2-Kt trifuommnesthpiphenylk-thigzaldrylPer oxi some
Proliferat tivated, Rac Qr nd Bi ndi ng Donai n. Anal .
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PCT/ EPO2/ 65;35!’3“326’0% ound was used as aMPIPAR alpha reference in the transfection
2- {QIOWEtéBQayAf'dfe%{:ﬁbé@t bow2-dritt (Wad f;b.@géféaetébcb)mhgntd Iméthod tepdRéd Sin

yl } met hyissddang ]79@13(5}1% é}tﬁgadé‘edqgé| Th| s conpound was used as a

PPARdel ta reference in ansfection” assays descri bed bel ow and was
prepared according to the nmethod reported in 5 W200100603-A1 (ii)
2-methyl -2-[4-{[ (4-nmethyl -2-[4-trifluoronmethyl phenyl]-thiazol-5-yl

car bonyl ) am no] net hyl } - phe R ioni i i
PPAR al pha reference in the t ectNl 10 assay descri bed bel ow and was
prepar ed accoptérpgediatéga)aod r "en  W0200140207- Al (and reproduced

bel ) - Same procedure as Stout, D. M. J. Med. Chem. 1983, 26(6), 808-13. To 4-

methoxybenzyl amine (25g, 0.18 mol; Aldrich) was added 46% HBr in H,O (106mli,

0.9 mol; Aldrich). The reaction was refluxed overnight, then the reaction cooled to

0°C and neutralized to pH7 slowly with KOHjs). The reaction is allowed to stir for ~30

min, then the solid filtered and dried. The solid redisolved in hot MeOH, filtered and

20 the solution cooled to afford 19g (85%) intermediate 1. 'H NMR (DMSO-dg): & 8.0
(bs, 1H), 7.2 (d, 2H), 6.75 (d, 2H), 3.85 (s, 2H), 3.50 (bs, 2H).

0
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Intermediate (b):

25 A solution of ethyl 2-chloroacetoacetate (35.3g, 29.7mL, 0.21 mol) and 4-
(trifluoromethyl)thiobenzamide (44g, 0.21 mol) in EtOH (300mL) was refluxed
overnight. After cooling to room temperature the solvent removed in vacuo. The final
product (intermediate (b)) was recrystallized from a minimum of MeOH to afford 40g
(59%) of final product as a white solid. '"H NMR (CDCl3): & 8.10 (d, 2H), 7.70 (d, 2H),

30 4.40(q, 2H), 2.80 (s, 3H), 1.4 (t, 3H).



HO Internediate (a): NH2 15 Sane procedure as Stout, D. M J. Med. Chem
1983, 26(6), 808-13. To 4- nethoxybenzyl am ne (25g, 0.18 nol; Aldrich) was
added 46%viABr/obe89H20 (106m, 0.9 nol; Aldrich). The reactricarEpnssssef | uxed
overnight, then the reaction cooled to O0OC and neutralized to pH7 slowy
with KOH(S). The reaction is allowed t® stir for -30 mnin, then the solid
filtered and dried. The solid redisolved in hot MeOH, flltered and 20 the
solution cooled to afford 199 (85% internediate 1. 'H NVR (DVMBO-d6): 8 8.0
(bs, 1 H, 7.2 (d, 2H), 6.75 (d, 2H), 3.85 (s, 2H), 3.50 (bs, 2H). ---** 0@
S/ ~~CFa i Internediate (b): 25 A solution of ethyl

2-chl oroacetoacetate (35.3g, 29.7nL, 0.21 nol) and 4-
(trifluoronethyl)thiobenzagg 449, A=21 nol) in EtOH (300nmL) was refl uxed
overnight. After cooling to rogm beRr @/- g the solvent renoved in vacuo.

The fi nal i@%ﬁ@tedq %9@ Jredi N( b) fas recrystallized from a m' ni mum of

MeCH to affor é /3 of final product as a white solid. '
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Intermediate (d): HO

10 To intermediate (c) (1g, 7 mmol) in CH.CI/DMF (1:1) was added HOBT
(565mg, 4.2 mmol; Aldrich), EDC (800mg, 4.2 mmol; Aldrich) and intermediate 1
(860mg, 7 mmol). The reaction stirred at rt for 18h. The solvent removed in vacuo,
treated with H,O and extracted 3x 100mL CH.Cl,. The organic phases combined
and washed with 1N HCI, dried over Na,SQ,, filtered and evaporated to afford a

15  mixture (N-substituted and N,O-substituted). The mixture disolved in MeOH and
treated with 1N NaOH. The reaction stirred 18h at 50°C. The solvent removed in
vacuo, dissolved in CH,Cl,, washed with H,O, and dried over Na,SO4. The solvent
evaporated the residue chromatographed (CH:Clo/MeOH: 99/1) to afford 610mg
(47%) of intermediate 6 as a white solid. "H NMR (DMSO-de): & 9.30 (s, 1H), 8.80 (t,

20 1H), 8.20 (d, 2H), 6.70 (d, 2H), 4.35 (d, 2H), 2.6 (s, 3H)
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Intermediate (e):

2-methyl-2-[4-{[(4-methyl-2-[4-trifluoromethylphenyl]thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester J
To intermediate (d) (710mg, 1.81 mmol) in DMF (50mL) was added the K,CO3
25 (275mg, 1.99 mmol) followed by the ethyl 2-bromo-2-methylpropanate (280uL, 1.91
mmol; Aldrich) and the reaction heated to 80°C. After 18h, the reaction cooled to rt
and the solvent removed in vacuo. The residue treated with water (200 mL),




Internediate (d): Ho 10 To intermediate (c) (1g, 7 mml) in CH2C 2/ DVF
(1:1) was added HOBT (565ng, 4.2 mmol; Aldrich), EDC (800ngy, 4.2 mol ;

Al drich) wodziopdses medi ate 1 (860ng, 7 nmol). The reacti oRCItEPOZ/@B8AL Tt
for 18h. The sol vent renpoved in vacuo, treated with H20O and extracted 3x
100nmL CH2CI 2. The organi ¢ phases conbi &d and washed with 1 N HC, dried
over Na2SO4, filtered and evaporated to afford a 15 m xture (N-substituted
and NO substituted). The m xture disolved in MeOH and treated with 1 N
NaOH. The reaction stirred 18h at 50C. The sol vent renoved in vacuo,

di ssolved in CH2Cl 2, washed with H2O, and dried over Na2SO4. The sol vent
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(d) $710n%0 (sl.64), mad X, 3H).DMF (50nL) was added the K2CO8 25 (275ng, 1.99
mmol) followed by the ethyl 2-brono-2-nethyl propanate (280pL, 1.91 nmol;

Al drich) and the reaction heated to 80C. After 18h, the reaction cooled to
it and the solvent renoved in vacuo. The residue treated with water (200
m.), WO 02/096894 PCT/ EP02/ 05885 26 extract ed 3 x 50nL CH2Cl 2, dried over

Na2SOH4, filtered and t S NDVET ugger vaccum The residue was
O—| 99 \1)/ .: ford 680nmg (77% of Exanple 1 as
: (d

chr omat ographed

a clear oil. 7.60 (d, 2H), 7.15 (d, 2H),
6.75 (d, 2H), 4 45 (d 2H) '4.15 (g, 2H), 2.65 (s, 3H), 5
1.50 (s, 6H),

2-methyl(-2 [4-{[ 4-methy|-2 [4-tr|ﬂuoromethylphenyl]-th|azol-5-
10 ylcarbonyl)amino]methyl}phenoxy]propionic acid
To Intermediate (e) (680mg, 1.39 mmol) in MeOH was added 1N NaOH (1.6

mL, 1.6 mmol) and the reaction stirred at 60°C. After 18h, the reaction cooled to rt
and the solvent evaporated. The residue treated with 1N HCI, extracted 3 x 20 mL
THF and the solvent removed under vacuum. 500mg (75%) the title compound was

15 precipitated as a white solid from a minimum CH2Cl> and pentane. mp: changes the
form between 60-70°C; LC/MS (m/z): 477.22 (100%, AP-), 479.12 (100%, AP+),
anal. C23H21F3N204S: C 5.71 (57.73), H 4.56 (4.42), N 5.77 (5.85), S 6.15 (6.70).

(ii) 5-{4-[2-(Methyl-pyridin-2-yl-amino)-ethoxy]-benzyl}-thiazolidine-2,4-dione

20
This compound was used as a PPAR gamma reference in the transfection
assay described below and was prepared according to method reported in
J.Med.Chem. 1994, 37(23), 3977
25

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

30 comparison of the relative transcriptional activity of the receptor 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-



2-methyl -2-[4-{[(4-nmethyl-2-[4-trifluoronethyl phenyl] -thiazol-5- 10

yl car bonyl ) am no] net hyl } phenoxy] propionic acid To Internediate (e) (680ny,
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stirred at 60C. After 18h, the reaction cooled to rt and the sol vent
evaporated. The residue treated with 12N HCl, extracted 3 x 20 nL THE and
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fetal cdnthe8PRARGaMMa assay- cg%p e control in the h a P a assdys was
2-(2-methyl-3-[3-{3-(4-cyclohexylamino)-[6-(4-fluorophenylpiperazin-1-
yD][1,3,5]triazin-2-ylamino}propyl]phenylthio)-2-methylpropionic acid. The positive
control for PPAR delta assays was 2-{2-methyl-4-[({4-methyl-2-

20 {trifluoromethyl)phenyl]-1,3-thiazol-5-yl}methyl)sulfanyl]phenoxy}acetic acid.

one

All of the above acid Examples showed at least 50% activation of hPPARa

relative to the positive control at concentrations of 107 or less.
Activities in three hPPAR subtypes are reported in the table below for the

25 examples in the acidic form and are expressed in nanomolar.

Examples EC50 hPPAR a EC50 hPPAR § EC50 hPPAR y
2 1.7 190 870
4 10 8600 2224
- 6 10 1130 10000
8 17 250 1710




at the appropriate concentration. After an additional 24 h, cell extracts
were prepared and assayed for al kaline phosphatase and R-gal act osi dase
activity.woAkkedsbne phosphatase activity was corrected foPCrEenzdseii on
efficiency using the [3- gal actosidase activity as an internal standard
(see, for exanple, Kliewer, S. A, et.2&l. 15 Cell 83, 813-819 (1995)).
Rosi glitazone (BRL 49653) was used as a positive control in the hPPAR
gama assay. The positive control in the hPPAR al pha assays was
2-(2-met hyl -3-[3-{3-(4-cycl ohexyl am no) - [ 6- (4-f | uor ophenyl pi perazi n-1-
yl)][1,3,5]triazin-2-ylam no}propyl]phenylthio)-2-nmethyl prop ionic acid.
The posiyhiEis cff k. for PPAR delta assays was 2-{2-nethyl-4-[({4-nethyl-2
20 {trifluoromet ylcﬁphenyl ]-1, 3-thiazol -5-yl } net hyl ) sul fanyl ] phenoxy}aceti c
acid. Al of the above acid Exanpl es showed at |east 50% activation of
hPPARa 11 el atA éenipdundeoP &Sl €1)cant phhrrahcadtitaiytacebpribie @hltd Osolvates ess.
Activities in tk\?r@e &PP@R ssgbtytges ire reported in the table bel ow for the
25 exanpl es iandErglysaple eSS ROl e expressed in nanonol ar. Exanpl es
EC505hPPAR a EC50 hPPAR 8 EC50 hPPAR'Y 2 1.7 190 870 4 10 8600 2224 6 10
1130 10000 8 17 250 1710 WO 02/ 096894 PCT/ EP02/05885 28 Wsat is clained
is: 1. A compound of formulg (lg} ahd pharnmaceutically acceptable salts,
sol vates and hydrol ys rs hefeofRGS RA RS0 RBRB HORS R2 \ 0~ Z
X; o?’

Wherein

10 R’ and R? are independently H or Cy.3 alkyl or R' and R? which are bonded to
the same carbon atom may together with the carbon atom to which they are
bonded form a 3-5 membered cycloalkyl ring;

X, represents O or S;
Each R, R* R® and R®independently represents H, halogen, -CH; and —

15 OCHj3;

RS represents H or Cq alkyl or R* and R® together form a 3-6 membered
cycloalkyl ring.

X> represents NH, NCH; or O;

One of Y and Z is N, and the other is O or S;

20 R® represents phenyl or pyridyl (wherein the N is in position 2 or 3) and is
optionally substituted by one or more halogen, CF3 Ci¢ straight or
branched alkyl (optionally substituted by halogen), with the provision that
when R® is pyridyl, the N is unsubstituted. ‘

R’ represents Cqgalkyl, (optionally substituted by one or more halogens), -Co.

25 salkyl- 5 membered heteroaryl, Co.salkyl -(O),- phenyl, wherein n is 0 or 1,
with the proviso that when R and R? are methyl, R® and R® are H, R® is H,
then R’ cannot be CHs or CF.

2. A compound according to claim 1 which is a selective hPPAR alpha agonist.
30



10 R1 and R2 are independently Hor C1_3 alkyl or R and R2 which are
bonded to the sane carbon atom may together with the carbon atomto which
t hey are wbonaessf orm a 3-5 nenbered cycl oal kyl ring; X1 preprepsmmsss 0 or S;
Each R3, R4, R8 and R9 independently represents H, halogen, -CH3 and - 15
OCH3: R5 represents Hor Cl1_6 alkyl or?R4 and R5 together forma 3-6
menbered cycloal kyl ring. X2 represents NH, NCH3 or O; One of Yand Z is
N, and the other is 0 or S; 20 R6 represents phenyl or pyridyl (wherein the
Nis in position 2 or 3) and is optionally substituted by one or nore

hal ogen, CF3, Cl_6 straight or branched al kyl (optionally substituted by
hal ogen)3 wi tA‘cbﬁﬂboﬂh@‘éc&bﬁﬂn%ﬂ%laim@Qm Whetdin X repidsentd®. N i s
unsubstituted. R7 represents Cl _6al kyl, (optionally substituted by one or
nore hal ogens), -Co_ 25 6al kyl- 5 nenbered heteroaryl, C0_6al kyl -(On-
phenyl , 4sher eA BompiosinG agtodding 0 thirhsd-Ppwherain R'fead Rhare Ritlayld R2 ar e
nmethyl, R8 and RO are H R5 is H, then R7 cannot be CH3 or CF3. 2. A
conpound according to claim1 which is a selecti,ve hPPAR al pha agonist. 30
WO 05/ 096894 Arcormpropdessesiing to dlaims dghwbersin & domathy ardicl ai ns 1- 2
wherein X1 represents 0. 4. A conmpound according to clains 1-3 wherein R

and R2 are nethyl. 5 5. A conpound according to c] ai 1-4 erei | is
met hyl & H. A.COMpRHsharerdNdiQicRIMsoTa wh 'ﬁ-é \}Shg‘f éﬁfﬁoa%eé ‘Mﬂb% |
t oget her w t Foffas af@l’"ﬁéin@er@dr%ghﬁllgdriﬁg.d oal kyl ring. 10 7. A conpound

according to claim6 wherein and RO are H. 8. A conpound according to

any of clains 1-7 wherein R5 represents CH3 or toFg)ether wth R4 forns a 6
menter ed7.cyclAdabimpoundragcofding to dlainBpebereirnBE andiRigareHany of clains 1-8
wherein X2 represents NH.  10. A conpound according to clains 1-9 herein Z

represents N. 11. A conpound according to any of clains,1-10 wherein Y
represert.s S.A compound according to any of claims 1-7 wherein R” represents CHj; or

together with R* forms a 6 membered cycloalkyl ring.
15 9. A compound according to any of claims 1-8 wherein X; represents NH.
10. A compound according to claims 1-9 herein Z represents N.

11. A compound according to any of claims 1-10 wherein Y represents S.

20
12. A compound according to any of claims 1-11 wherein R® is monosubstituted.
13. A compound according to claim 12 wherein R® is monosubstituted in the para
position.
25 ‘
14. A compound according to any previous claim wherein R® is phenyl.
15. A compound according to claim 1 selected from the group consisting of:
30 2-methyl-2-[3-methyl-4-{[(4-phenoxymethyl-2-[4-trifluoromethylphenyl]-thiazol-

5-ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
2-methyl-2-[3-methyl-4-{[(4-phenoxymethyl-2-[4-trifluoromethylphenyl]-thiazol-
5-ylcarbonyl)amino]methyl}phenoxy]propionic acid
2-methyl-2-[3-methyl-4-{[(4-thiophen-2-ylmethyl-2-[4-trifluoromethylphenyl]-
35 . thiazol-5-ylcarbonyl)amino)methyl}phenoxy]propionic acid ethyl ester



20 12. A conpound according to any of clains 1-11 wherein R6 is
nonosubstituted. 13. A conpound according to claim12 wherein R6 is
nonosubstwoukeessvn the para position. 25 14. A conpound RCTmEPd/Ngsso any
previ ous claimwherein R6 is phenyl. 15. A conpound according to claim1l
sel ected fromthe group consisting of:380

2- et hyl - 2-[ 3-net hyl - 4-{[ (4- phenoxynet hyl -2-[4-trifl uoronet hyl phenyl]-thiaz
ol - 5-yl carbonyl)am no] et hyl } phenoxy] propionic acid ethyl ester

2-met hyl - 2-[ 3- net hyl - 4-{[ (4- phenoxynet hyl -2-[4-trifl uoronet hyl phenyl]-thiaz
ol 5- ylcarbonyl)anino]nethyl}phenoxy]propionic acid
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- i azo yl ¢ .
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yl cabbonyl ) am mesler5, 6, -tetrahydronapht al en- 2-yl oxy ] propionic acid ethyl

5 ester - -
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I bonyl -
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yl capbonyl ) arg-metiepi23-mietnd<dy{1g(bpnethyle2-fstriflubBomethylphenyl]-thiazol-5-

2- met hyl - 2- [3 Xﬁa@é@/ﬁ a&ﬂf‘l Bﬁﬁ %@bxﬁghﬁééé:‘a ypr omet hyl phenyl ] - t hi azol - 5-

yl carbonyl ') am prop 15 17. A compound accordi ng
to any of clains 1-16 for use in therapy. 18. A pharmaceutical conposition

conpri sitgg a LAIRAHIIRARHYIAE -[(#-nfdtHyi03-[4-FHRoFEméthlfbhef]-thiazol-5-
ylcarbonyl)amino]ethyl}phenoxy]propionic acid
15
17. A compound according to any of claims 1-16 for use in therapy.

18. A pharmaceutical composition comprising a compound according to any of
claims 1-16.
20
19. A pharmaceutical composition according to claim 18 further comprising a
pharmaceutically acceptable diluent or carrier.

20. Use of a compound according to any of claims 1-16 for the manufacture of a
25 medicament for the treatment of a hPPAR alpha disease or condition.

21.  Use according to claim 20 wherein the hPPAR alpha mediated disease or
condition is dyslipidemia, syndrome X, heart failure, hypercholesteremia,
cardiovascular disease, type |l diabetes mellitus, type | diabetes, insulin

30 resistance, hyperlipidemia, obesity, anorexia bulimia and anorexia nervosa

22. A method of treating a hPPAR alpha mediated disease or condition in a
patient comprising the administration of a therapeutically effective amount of a
compound according to any of claims 1-16.
35



19. A pharmaceutical conposition according to claim 18 further conprising a
phar maceutically acceptable diluent or carrier. 20. Use of a conpound

accor di ngwoaamsof clainms 1-16 for the manufacture of a pP2a/mEPegizsasent for
the treatnment of a hPPAR al pha di sease or condition. 21. Use according to
cl ai m 20 wherein the hPPAR al pha nmedi atkd di sease or condition is
dyslipidem a, syndrone X, heart failure, hyperchol esterem a

cardi ovascul ar di sease, type Il diabetes nellitus, type |I diabetes, insulin
30 resistance, hyperlipidenia, obesity, anorexia bulima and anorexia
nervosa 22. A nethod of treating a hPPAR al pha nedi ated di sease or
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