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HPPAR- ALPHA RECEPTOR The present invention relates t V&

conmpounds. I n particular, the present invention relates to conmpounds that
activate the al pha subtype of the human peroxi sone proliferator activated
receptor ("hPPAR al pha"). The present invention also relates to nethods
for preparing the conpounds and nethods ﬁor prevention or treatnent of
PPAR al pha nedi ated di seases or conditions. Several independent risk
factors have been associated with cardi ovascul ar di sease. These incl ude
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Recept ors (Steles)’) are useih for treating conditions characterized by high LDL-c levels.
It has been-shown that lowering LDL-c is not sufficient for reducing the risk of
cardiovascular disease in some patients, particularly those with normal LDL-c
levels. This population pool is identified by the independent 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%).

(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
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 giucose output and a decrease in glucose uptake by skeletal
muscle. These factors eventually lead to impaired glucose tolerance (IGT) and
hyperinsulinemia.

Peroxisome Proliferator Activated Receptors (PPARs) are orphan
receptors belonging to the steroid/retinoid receptor superfamily of ligand-
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29 Novenber 2005 2 activated transcription factors. ~qv ,
Wllson, T. M and Wahli, W, Curr. Opin. Chem Biol., (1997), Vol. 1, pp
235-241. Three manmmal i an Peroxi sone Proliferator-Activated Receptors have
been isolated and terned PPAR-al pha, PPAR-gamma, and PPAR-delta (al so
known as NUCL or PPAR-beta). These PPARs reqgul ate expression of target
genes by binding to DNA sequence el errents,2 termed PPAR response el enents
(PPRE). To date, PPRE s have been identified in the enhancers of a nunber
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(1993)). Certain compounds that activate or otherwi se interact with one or
nore of the PPARs have been inplicated in the regulation of triglyceride
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resulting in creased triglyceride synthesis and V
production/secretion. In addition, PPAR al pha activation decreases
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al pha levels in animal models. See for example U.S. Patents 008( oebber et
al.) and 5,859,051 (Adams et al) and PCT publacations WO 97/28149
(Leibowitz et al.) and W099/04815 (Shimokawa et al.}.

Fibrates are a class of drugs which may lower serum triglycerides 20-
50%, lower LDL-c 10-15%, shift the LDL particle size from the more atherogenic
small dense to normal dense LDL-c, and increase HDL-¢ 10-15%. Experimentai
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.
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-lll, an inhibitor of LPL activity,
increases clearance of VLDL-c. See, for example, J. Auwerx et al,
Atherosclerosis, (Shannon, Irel.), $29-837, 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.




| i gands may be useful for the treatnent of dyslipi den'ﬁg nd c rd'é scul ar
di sorders, see Fruchart, J.C., Duriez, P., and Stael s,—l:’ﬁ’,—veMn.

Li pidol. (1999), Vol 10, pp 245-257. 29 Novenber 2005 3 According to a
first aspect of the invention there is provided a conpound of forrmula (I)
and pharmaceutically acceptable salts, solvates and hydrol ysable esters
thereof: HO wherein X, represents O or S;, RlL and R2 are i ndependently H or
Cl4 al kyl or RL and R2 which are bonded 30 the same carbon at om may
together with the carbon atomto which they are bonded forma 3-5 nenbered

cycl oal kyl ring;,R3 and R4 i.ndepen - v
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and Z is N,ofdoimulze(lpahdrphantaceutiilyRaceeptalle sxalts, polvatas and hydrelysable
(wherein trgastg{.sitﬁété\%)fposition 2 or 3) and is optionally substituted by one
or nore hal ogen, , Cl4 straight or branched alkyl (optionally
substituted by halogen), with the provision that when R6 is pyridyl, the N
i s unsubstituted. In another aspect, the present invention discloses a
nmethod for prevention or treatnment of gshunpm PRAR al pha, ganma or delta
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‘ t

therapeutically effective anount a_eQIpot nd Y. i nyENti on. hPPAR
de dysl i glkdenita g nEl udi ng associ at ed
ig,e la, syndrg X (as defined in
' h

nmedi at ed di seases or conditigQns i

di abetic dyslipidem a and g Xed,é@
bo syndr one), eaé%_bf ailure,
di sease 29 November 2

this application this enbrace

hyper chol esterem a, cardi ovascol ar

wherein

X4 represents O or S;

R! and R? are independently H or Cy3 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;

R® and R? independently represent H, halogen, -CHs and ~OCHj;

R® represents H or Cy.s alkyl

X2 represents NH, NCHs or O;

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

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

In another aspect, the present invention discloses a method for
prevention or treatment of a human PPAR alpha, gamma or delta ("hPPAR")
mediated diseases or conditions 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, hypercholesteremia, cardiovascular disease




4 including atherosclerosis, arteriosclerosis, and hyggrt ri gl %ceélj)glgm' a,
type Il diabetes nellitus, type | diabetes, insulin :

hyperli pidem a, inflanmation, opithelial hyperproliferative di seases

i ncludi ng eczema and psoriasis and contiditions associated with the |ining
and gut and regulation of appetite and food intake in subjects suffering
fromdi sorders such as obesity, bulima, and anorexia nervosa. In

particul ar, the conpounds of this inventi$n are useful in the treatment
and prevention of cardi ovascul ar di seases and conditions including
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In another aspect, the present invention provides a compound of the
invention for use in therapy, and in particular, in human medicine.

In another aspect, the present invention provides the use of a compound
of the invention for the manufacture of a medicament for the treatment of a
hPPAR mediated disease or condition.

In another aspect, the present invention provides a method of treatment
. of a patent suffering from a hPPAR mediated disease or condition comprising
‘the administration of a therapeutically effective amount of a compound of the
invention.

As used herein, "a compound of the invention” means a compound of
formula (1) 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
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



29 Novenber 2005 5 both the binding and transient tr%}_iﬁﬁms,

whil e the ester does not wusually bind well but is a Ve nsi ent
transfection assay presumably due to hydrolysis. Preferred hydrol ysabl e
esters are Cl.6 al kyl esters wherein the alkyl group may be straight chain
or branched chain. Methyl or ethyl esters are nore preferred. Preferably
X, represents 0. Preferably RL and R2 are%rret hyl Preferably one of R3 and
R4 represents Hwith R3 and R4 both representing H being nore preferred.
Preferably R5 represents H Preferably X2 represents NH. Preferably Z
represents ef.ar . Pre I ' y
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each vari althere preféreed.ed conpounds of this invention include those in

whi ch several or each variable in Fornula (1) is selected from the
preferred, nore preferred, or nost preferred groups for each variable.

Ther ef ore, thi s FmrefarablyoXy feprésendad®d to i nclude all conbi nations of
preferred, nore preferred, and nost preferred groups. Preferably, the
conpounds of formula (1) flre hBPAR agorni sts. The hPPAR agonists of formla
(1) may be agonif¥eterablydh| gndfe argpaethykel ective 29 Novenber 2005 6

agoni sts"), agonists for two PPAR subtypes ("dual agonists"), or agonists

for all Preferably one of R® and R* represents H with R® and R* both

representing H being more prefermred.
Preferably R® represents H.
Preferab‘iy Xz represents NH.
Preferably Z represents N.
Preferably Y represents S.

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 phenyi.
A preferred substituent is F, CF3, ethyl or methyl.

While the preferred groups for each variable have generally been listed
above separately for each variable, preferred compounds of this invention
include those in which several or each variable in Formula (I) is selected from
the 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.

Preferably, the compounds of formula (l) are hPPAR agonists. The
hPPAR agonists of formula (I} may be agonists of only one type (“selective




t hree subtypes ("pan agonists”). As used herein, by " ist"b OLnas
"activating conpound”, or "activator", or the |ike,

conpounds which have a pKi of at least 6.0 preferably at least 7.0 to the
rel evant PPAR, for exanple hPPARa in the binding assay described bel ow,
and whi ch achieve at |least 50% activation of the relevant PPAR relative to
the appropriate indicated positive control in the transfection assay
descri bed bel ow at concentrations of 10-56Mor |ess. Mre preferably, the
conmpounds- of this invention achieve 50% activation of at |east one human
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conpounds o e ITnvention in
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Most preferably, the compounds of formula (1) are selective hPPAR aipha
agonists. As used herein, a "selective hPPAR alpha agonist” is a hPPAR alpha
agonist whose ECso for PPAR alpha is at least 10 fold lower than its ECsg for
PPAR gamma and PPAR delta. Such selective compounds may be referred to

~ as "10-fold 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-[4-{[(4-methyl-5-[4-ethylphenyljthiazol-2
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethy! ester.

2-methyl-2-[4-{[(4-methyl-5-[4-fluorophenyl]thiazol-2-
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester.

More preferred compounds of the invention include:

2-methyi-z-[4-{[(4-methyl-5-[4#ﬂuorophenyt]thiazol-z-
- ylcarbonyl)amino]methyl}phenoxylpropionic acid.



A particularly preferred conmpound of the invention is,2-pethyl-2-14_{[(4-
net hyl - 5- [ 4- et hyl phenyl ] t hi azol - 2- yl car bonyl ) ani no) neg_iyﬂée___veﬁ/ber 2005

phenoxy) propionic acid. Those skilled in the art will recognize that
stereocenters exist in conpounds of forrmula (1). Accordingly, the present
I nvention includes all possible stereoisoners and geonetric isoners of

formula (1) and includes not only racemg conpounds but this invention is
al so intended to cover each of these isdners in their racemc, enriched,
or purified forms. When a conpound of formula (1) is desired as a single
enantionmer, it may be obtained either by resolution of the final product
or by stereospecific synthesis using an optically active catalyst or a
catalytic systemw th optically active ligands or isonerically pure
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Carbon Commidinds by E. L. Elie] (Mgraw H I, 1962) and TabI es of

Resol ving Agents by S. H WIlen. Additionally, in situations where
tautoners of the_conpounds of fornula (1) are possible, the present
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pr esent 1 nvention I Ca
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the compowds stdrtihg'Mlitatial lor Ay CHAGerHan RitéinfidibteS a'He%ohﬁfoﬁE@f tHeO final

pharnaceutlca | y acGept abl.e inor c or n|c Cld ases as

quat er nar y P; i amintermediate tqrc% s&ﬂ"?% m’%ﬁﬁ% agy 51““3@'% abl e
method known in the art. See, for example, Stereochem:stry 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 () are 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 utility of the compound. In other
words, even with the same compound, it is possible that the S isomer will be
preferred for some uses, while the R isomer will be preferred for others.

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
acceptable salt or solvate thereof. The physiologically acceptable salts of the
compounds of formula (l) include conventional salts formed from
pharmaceutically acceptable inorganic or organic acids or bases as well as
quatermary ammonium acid addition salts. More specific examples of suitable
acid salts include hydrochloric, hydrobromic, sulfuric, phosphoric, nitric,
perchloric, fumaric, acetic, propionic, succinic, glycolic, formic, lactic, maleic,



acid salts include hydrochloric, hydrobromc, sulfuric hosphoric. _nitric,
perchloric, fumaric, acetic, propionic, succinic, gl m 0 S| actic,
mal ei ¢, 29 Novenber 2005 8 tartaric, citric, palnoic, malonic,

hydr oxymal ei ¢, phenyl acetic, glutamc, benzoic, salicylic, fumaric,

t ol uenesul foni ¢, net hanesul foni c, napht hal ene-2-sul fonic, benzenesul fonic
hydr oxynapht hoi ¢, hydroiodic, malic, steroic, tannic and the |I|ike. Oher
acids such as oxalic, while not in thensd ves pharnaceutically acceptable,
may be useful in the preparation of salts useful as internediates in

obt ai ni ng the conmpounds of _the invention and their pharpaceuticall
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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
"acceptabile" 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 {I) or a pharmaceutically
acceptable salt or solvate thereof together with one or more pharmaceutically
acceptable carriers therefore and, optionally, other therapeutic and/or
prophylactic ingredients.

The formulations include those suitable for oral, parenteral (including
subcutaneous e.g. by injection or by depot tablet, intradermal, intrathecal,
intramuscular e.g. by depot and intravenous), rectal and topical (including
dermal, buccal and sublingual) administration although the most suitable route |



prophylactic ingredients. The fornul ati ons incl ude thgg& suit@blgoégr oral,
parenteral (including subcutaneous e.g. by injectio bl et ,
intradermal, intrathecal, intramuscular e.g. by depot and intravenous),
rectal and topical (including dermal, buccal and sublingual)

adm ni stration although the nost suitable route 29 Novenber 2005 9 may
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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 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 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 siow or
controlled release of the active ingredient therein. The tablets may be coated
according to methods well-known in the art.

A!ternatively, the compounds of the present inventon may be
incorporated into oral liquid preparations such as aqueous or oily suspensions,



pol yet hyl ene glycol or silica), disintegrants (for ex%gg!e, Botﬁéi Starch
or sodium starch glycollate) or wetting agents, suc yl

sul fate. Moulded tablets may be made by noulding in a suitable machine a
m xture of the powdered conpound noistened with an inert liquid diluent.
The tablets may optionally be coated or scored and nmay be fornul ated so as
to provide slow or controlled release of the active ingredient therein.
The tablets may be coated according to MBthods well-known in the art.

Al ternatively, the conpounds of the present invention nay be incorporated
into oral liquid preparations such as_aqueous or oily suspensigns,
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suspensi ons which may include suspending agents and thickening agents. The
formnati ons My Qe SRR daflentBrdl- dafniStrafion lihcllA8 ag(abas N norl-or
exanpl e seal ed anpoul es _and _vials,  and magl e stored In aftreeze-dried
aqueous sterile injection solutions which may contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation isotonic with the blood of
the intended recipient; and aquecus 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 éxample 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.

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 ingredient in a basis such as gelatin and glycerin or sucrose and acacia.
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solibl@lsaitsal t. In addition to the ingredients particularly
above, the formulations may include other agents conventional
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uman treaj IeRhew extetr}/d%I % p%p?\?flalx?s as well as the treatment of established

diseases or symptoms. Moreover, it will be appreciated that the amount of a
compound of the invention required for use in treatment will vary with the nature
of the condition being treated and the age and the condition of the patient and
will be ultimately at the discretion of the attendant physician or veterinarian. In
general, however, doses employed for adult human treatment will typically be in
the range of 0.02-5000 mg per day, preferably 1-1500 mg per day. The desired
dose ‘may conveniently be presented in a single dose or as divided doses
administered at appropriate intervals, for example as two, three, four or more
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
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 thiazolidinediones such as e.g. Pioglitazone and Rosigiitazone). The
compounds may also be used in combination with antihypertensive agents such
as calcium channel antagonists and ACE inhibitors. The invention thus provides
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doses admnistered at appropriate intervals, for exanple as two, three,
four or nore sub-doses per day. The fornul ations according to the

i nvention 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 conpound of fornmula (1)1Zor use in the instant invention
may be used in conbination with other therapeutic agents for exanpl e,
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pharmaceutical formulations.

When combined in the same formulation it will be appreciated that the
two compounds must be stable and compatible with each other and the other
components of the formulation and may be formulated for administration. When
formulated separately they may be provided in any convenient formulation,
conveniently in such a manner as are known for such compounds in the art.

When a compound of formula (I) is used in combination with a second
therapeutic agent active against the same hPPAR mediated disease, the dose
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 an acid (B) using a peptide
coupling reaction or by acylation of (A) with an ester (C). R in formula (C) is
preferably C,salkyl. Note this synthesis is preferably carried out with the acid
group of moiety A protected by R. Thus while R can be H, preférably Ris 1-6
alkyl which can be hydrolyzed off to give an acid of Formula (l),. or if readily
hydrolyzable, the resulting ester can be administered. Compounds of (A), (B)
and (C) may be synthesised, eg as demonstrated in the Examples below.
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formul ati on, conveniently in such a manner as are known for such conpounds
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and R*, R%, R are H) is:

/@c" Ro&
HO' NaH, DMF, 86°C

AcOH, EIOH, L, 2bar

Note that this synthesis may be carried out with the carboxylic acid B
(method A) or with the ester C (method B). For example, when X, is O, X; is NH,
Y is S, Zis N, R'=R%= methyl, R*=R*=R°= H and R® is 4-Et-pheny!:

HOBT, EDC, NEY,
HO DMF, it

* \
B

When X; and X; are 0, compounds of formula (1) may be prepared by
reaction of compounds of formula (B) with compounds of formula (A) with
DIC/DMAP/NEt;.

AT

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



Note that this synthesis may be carried out with the carboxyI! Eﬁbg B
(nmethod A) or with the ester C (nethod B). For exanpl 2 , X2 S
NH  Yis S Zis N R=R= nmethyl, R3=R4 =R5= H and R6 is 4- Et - phenyl': c
When X, and X2 are 0, conpounds of formula (1) may be prepared by reaction
of conpounds of formula (B) with conpounds of fornmula (A) with

DI C/ DVAP/ NEt 3. The invention is further illustrated by the following

i nternedi ates and exanpl es which shoul d nt be construed as constituting a
limtation thereto. 29 Novenber 2005 14 CN Internediate 1: 0O To a solution
of 212.8 g (1.79 noles) of pars hydroxybenzonitrile in 1.7L of DWF (8

vol .) cooled to 15C were added portionw se 12 ¥N ol ., 1.7 equiv.) of
NaH di spersed in parafin (60% in 35 : ¢r return to room
tenperature, the mxture was ssirr A es and 393nlL (2.68 nol .,
1.5 equiv.) of ethyl bronoi sobutyrat y added in 1 hour. During
the addition, the inert tenperature s mai ntai ned bel ow 25C by cooling
because a sli ghlﬂ.‘fﬂﬂﬂlﬁﬁ‘?ﬁr effect " occurred The pixture was stirred
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used wit hOUienﬁpérhflﬁé A iHdated 1280°T0 foiy Rehburss ATtdri 6BGIRTY &P & tempBdtudl%
below 20°C, the excess of sodium hydride was destroyed by the addition of 600
ml of 1N sodium hydroxide solution. The aqueous solution was extracted 3
times with 1L of ethyl ether. The combined organic layers were washed twice
with 200 ml of 1N sodium hydroxide solution (to eliminate traces of the para
hydroxybenzonitrile) and 500 mi of brine. After drying on magnesium sulphate,
filtered and concentrated to dryness, the oily residue was decanted and 33.5 g
of the parafin oil was removed (the upper layer). The 189.9 g of the oily residue
was estimate to be mixed with 14.9 g of residual parafin oil. Crude intermediate
1 was used without further purification. The yield is estimated to be about 42%

(about 175 g).
O
\/ 7?<0
Intermediate 2; o

in a hydrogenator of 1L, a mixture of 59.3 g of intermediate 1 (0.254 mol.
(maximum), 43.6 ml (0.762 mol., 3 equiv.) of glacial acetic acid and 6 g (10%
wiw) of Pd/C 10% in 250 mil of ethyl alcohol was hydrogenated over 2 bars of
hydrogen and at room temperature. The reaction stopped after 8 hours when
8.7 L of hydrogen were absorbed (theoretical volume: 11.4 L). After filtration of
the catalyst, the solution was evaporated to dryness to give the acetic salt of
intermediate 2 (oily residue). The residue was poured in 300 ml of water (pH =




(about 175 g). NH2 Internmediate 2: 0 In a hydrogenato (H 1L.. a éure of
59.3 g of internediate 1 (0.254 nol. (maxi num, 43. 3
equiv.) of glacial acetic acid and 6 g (10% ww of Pd/C 10%in 250 m of
et hyl al cohol was hydrogenated over 2 bars of hydrogen and at room
tenperature. The reaction stopped after 8 hours when 8.7 L of hydrogen
wer e absorbed (theoretical volune: 11.4 Q_ After filtration of the

catal yst, the solution was evaporated to éryness to give the acetic salt of
intermediate 2 (oily residue). The residue was poured in 300 m of water
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dr opwi se, 6yleathh(ch \uqm wsed ot thebnextistep witheobfurther pasificatiom (i G-MS ipuityh. At
t he end of...t 12 the mxture was stirred for 5 mn and then
treated W|th vvater % After cgoling 100g of Na2SC3 were added and the
resulting mxture was st| rred for 1 h at room tenperature. The biphasic
m xture was decanted and the aqeou ajxer extracted twice with 1 L of
CH2Cl 2. The whol e organic | ayer e ge—with 1
Intermediate 3: Fr
To a solution of 200 g (1.23 mol, Avocado) of 4-ethylphenylacetone in
800 ml of acetic acid, were added at 10-12°C dropwise 61.8 mi (1 equiv.) of
bromine in 600ml of acetic acid for 2 h. At the end of the addition, the mixture
was stirred for 5 min and then treated with water (2L). After cooling 100g of
Na;S0O; were added and the resulting mixture was stirred for 1 h at room
temperature. The biphasic mixture was decanted and the aqueous layer
extracted twice with 1 L of CHxCl,. The whole organic layer was washed with 1
L of water and dried over Na;SO,. After filtration and concentration to dryness,
288g of a brown oil was obtained (97% yield).

Intermediate 4: _ 9Ft

To a solution of 288 g (1.19 mol.) of the intermediate 3 in 2.9 L of ethyl
alcohol were added 158.8 g (1 equiv., Acros) of ethyl thiooxamate. The solution
was stirred at room temperature for 1 hours and was then refluxed for 1h. After
evaporation of the ethyl alcohol, the dark residue was diluted with 1 L of water
and extracted with 3x 500ml of CH,Cl,. The organic layer was washed twice with
500ml of water. After drying over NaSO4 and evaporation under reduced




L of water and dried over Na2SO4. After filtration and concentrat] to
dryness, 288g of a brown oil was obtained (97% yi el MM 4: OR
To a solution of 288 g (1.19 nol.) of the internmediate 3 in 2.9 L of ethyl
al cohol were added 158.8 g (1 equiv., Acros) of ethyl thiooxamate. The
solution was stirred at roomtenperature for | hours and was then refl uxed
for 1h. After evaporation of the ethyl alcohol, the dark residue was
diluted with 1 L of water and extracted ¥ th 3x 500nL of CH2CI 2. The
organi c | ayer was washed twice with 500mL of water. After drying over
Na2SO4 and eva or at under regduced 29 venber, 5 sure
of a crude 'fq eéggt og '1’5& i‘%%f?i‘y% Wdcﬁ‘ffﬁg:?g a%h?ﬁ W?WQW@’
pet rol eum ewitk98: zpbyblmmtmmerlgahpl Séetate gdve 80 Sgnafintérenetiate 4 agregreyi |
(60. 6% yi eI&]@g g}agl ate 5 OH To a solution of 0.6g of internediate 4
(22 mmol) in n( thyl alcohol were added 6.5 m (13 equiv.) of NaOH
IN. The m xture was stirred at reflux for 30 mn and then was concentrated
under reduced pressure. The residue was diluted in water and extracted
with ethyl ether. The aqueous | ayer was acidified with HJd 1 N and
extracted with CH2Cl 2. The organi Gy-+3 Nried over Na2SO4, filtered
and evaporated in vacuo to give O. \ pei—gt e 5 as a yellow solid
(73.6%vyield). M5 nlz 248 ( I & : BYo a solution of 10 g
phenyl acetone in 100 m of benzene, 10.5 g
ropwi se at 10C. The reaction m xture was

(65.8 mMuol, Aldrich) of 4-fluor
(1 equiv.) of brom ne were adde 1,,pl
stirred at room =for h—AL fhe_endi\f t he reaction, azote was
bubbled into th eac i,on The nmi r nt ed unde
vacuum and the re381%9 lmj"bgi 6\%@& c?‘ro"' med e% ?18 'r@’f#tﬂv'(%]%ﬁ%
599% . Eb = wi&e-ddie@ 615 0018 eiguiv.) of NaOH 1N . The mixture was stirred at reflux for
30 min and then was concentrated under reduced pressure. The residue was
diluted in water and extracted with ethyl ether. The aqueous layer was acidified
with HCl 1N and extracted with CH,Cl,. The organic layer was dried over
Na,SQ,, filtered and evaporated in vacuo to give 0.4g of intermediate 5 as a
yellow solid (73.6% yield).

MS m/z 248 (M+1)

Intermediate 6;__ Br

To a solution of 10 g (65.8 mmol, Aldrich) of 4-fluorophenylacetone in 100
ml of benzene, 10.5 g (1 equiv.) of bromine were added dropwise at 10°C. The
reaction mixture was stirred at room temperature for 1 h. At the end of the
reaction, azote was bubbled into the reaction mixture. The mixture was
concentrated under vacuum and the resulting oil was distilled to give 9g of an oil
(yield= 59%). Eb = 130-135°C at 20mm Hg.




29 Novenber 2005 17 Internediate 7: OR To a solution gg | g é4.32 Hgnl.) of
the internediate 6 in 30 m of ethyl alcohol was ad 0 uiv.,
Acros) of ethyl thiooxanmate. The solution was stirred at reflux overnight.
The solution was concentrated in vacuo and the oily residue was diluted
with water and extracted wth CH2Cl 2. The organic |ayer was washed with
brine, dried over Na2SO4 and evaporated under reduced pressure. The
resulting crude oil was chromatographi edi®ith. 99:1 dichl oronet hane /

met hanol to give 0.26g of intermediate 7 as a brown solid (yield = 22.6%:
mp: 69-70C. Internediate 8 OH To a solution of 1.5 of internediate 7 .
(5.66 mmml) in 50-m of ethyl were added 20 m of NaOH IN . The

m xture was stirred at reflux for m n saneh t hen was concentrat ed under
reduced pressure. The residue was matger and extracted with
ethyl ether. The aqueous |aygy g with HJO I N and extracted
with CH2Cl 2. The organic |ayer~yas dfied over Na2SO4, filtered and
evaporated to dryness to glve i hf.ermediate 7 as an off- white solid (0.81g,
60% yield). mpl pdiate &t 8 FtO Exanple 1:

2- et hyl - 2- f 4- o g |

yl (r:n;r bgnyl ) am E\%@ﬂdmeno f Ir?% ’P@ﬁﬂ ngf:tﬁé mﬁmf%d'at? & in R/% nﬂ %f s\thyl

sol ution oflcehwl soﬁd‘i’@ﬂ &b @i 1t QQEW( 1A¢Fes) pf |9rth31|dhfﬁ0x§fnat§4 IhﬁcﬁQi'M!thane
were added mﬂa‘é‘lstifﬁe@fat F&HRi dveiniti The so%n@a@fcoﬁ%ﬁ'é{ea inQ@keuY-and 40 WU

Ceact | on moly Eraidys v Hifed ih waﬁ% Serasted oMo HeCha b orgRat layer
was washed with brine, dried over Na,SO, and evaporated under reduced
pressure. The resulting crude oil was chromatographied with. 99:1
dichloromethane / methanol to give 0.26g of intermediate 7 as a brown solid
(yield = 22.6%). m.p: 69-70°C.

Intermediate 8;:  ©H

To a solution of 1.5 of intermediate 7 (5.66 mmol) in 50 mi of ethyl
alcohol were added 20 ml of NaOH 1N . The mixture was stirred at reflux for 30
min and-then was concentrated under reduced pressure. The residue was
diluted in water and extracted with ethyl ether. The aqueous layer was acidified
with HCI 1N and extracted with CH,Cl. The organic layer was dried over
Na;SO,, filtered and evaporated to dryness to give intermediate 7 as an off-
white solid (0.81g, 60% yield). m.p: 140°C.



m xture was treated with diluted NaOH and extracted with CHZC!Z. !Eg
organic |layer was washed with diluted HC, water an 2 SA.
After evaporation in vacuo, the resulting crude oil was purified by
chromat ography wth 99:1 dichl oronet hane / methanol to give 100 ny of
exanple 1 as an oil (21.5%yied). Method B To a solution of 26.93g (97.9
nmmol ) of internmediate 4 and 46.5 g (2 equiv.) of internediate 2 in 300 m
of ethyl alcohol, was added 85.3 m (5 eqi8v.) of di-isopropylethylam ne.
The reaction mxture was stirred under reflux for 2 days. To conplete the
reaction, 23.5 g. (1 equiv.) of internediate 2 in 50nml of ethyl alcohol
wer e added. The reaction m xture was strirred und reflux for 7h and one
nore equi valent of internediate 2 (23. .2 adg d The m xture was

mai ntai ned at reflux for 24R e/T eaf was t he
residue was diluted with wat ~ d wit p oS | ayer
was extracted with ethyl acetdte (Qx 300 M) and t hd¥e I \layer washed

with HCl IN, a saturated soPution of NaHCO3 and bring, The whol e organic

| ayer was dri edExamplRISO4, filtered and evaporated to dryness. The
resulting crude oil was chromatoraphl ed with 80:20 petrol eum ether/ ethyl
acetate to give 2/ : drethylphenylthiazol-25 c| 4=89. 6% . 29

Novenber 209Rat8on %6 |(ééate|2
7.15-7.21(m 73 62 (q, 2H),

2.40 (s, 3H), 1.MethedApy 1 50 (s, 3H), 1.10 (s, 3H) HO Exanpl e 2:
2- et hyl - 2- [ 4- { [ Té- aetblytion- 6f+-250h yh@ heinyritketinediate - 2- {1 aanmiuinyih) 10aminof

e ) e R By A OB e g ) B3,
(1N). The setuiv.)o260aegsnfiinterthestiatech I(dreduiv.) and 130 mg of triethylamine (1.3
equiv.). The reaction mixture was stirred at room temperature for 2 days . The
mixture was treated with diluted NaOH and extracted with CH,Cl. The organic
layer was washed with diluted HCI, water and dried over Na,SOs After
evaporation in vacuo, the resulting crude oil was purified by chromatography
with 99:1 dichloromethane / methanol to give 100 mg of example 1 as an oil
~ (21.5% yied).

Method B

To a solution of 26.93g (97.9 mmol) of intermediate 4 and 46.5 g (2
equiv.) of intermediate 2 in 300 ml of ethyl alcohol, was added 85.3 ml (5 equiv.)
of di-isopropylethylamine. The reaction mixture was stirred under reflux for 2
days. To complete the reaction, 23.5 g (1 equiv.) of intermediate 2 in 50ml of
ethyl alcohol were added. The reaction mixture was strirred under reflux for 7h
and one more equivalent of intermediate 2 (23.5 g) was added. The mixture was
maintained at reflux for 24h. The reaction was concentrated in vacuo, the
residue was diluted with water and basified with NaOH 1N. The aqueous layer
was extracted with ethyl acetate (3x 300 ml) and thelorganic layer washed with
HCI 1N , a saturated solution of NaHCO3; and brine. The whole organic layer
was dried over MgSQ,, filtered and evaporated to dryness. The resulting crude
oil was chromatographied with-80:20 petroleum ether/ ethyl acetate to give
-example 1 as a colourless oil (40.9g, yield=89.6%).



30 min. After renpval of the solvent under reduced pr re, Ihe I due
was diluted with water and acidified with HCl 1N to v € us

| ayer was extracted with CH2Cl 2 and dri ed over Na2SO4. After filtration
and concentration to dryness, the oily residue was organized with a

m xture of with CH2CI 2 and pentane. The solid was filtered and dried in
vacuum oven to give exanple2 as a whit oI|d (50 ng, yield =53.2 %9, np
= 159-162C. M5 mz 467 (Mtl). 'HNI\/R(CD@:g 8 7.57 (m 1 H), 7.18 (d,
2H), 7.10 (d, 2H), 674(d 2H), 4.41 (d, 2H) 2.52 (q, 2H), 2.30 (s, 3H),

1.43 6 1. 0
2. et g}f/l o 1 {f (405t Aéﬁ%?k 3 ?%mhﬁyﬁ?t{f’a% )..515-7.21(m,4H), 6.75 (d,
yl car bony! )2, fed0rid, I‘@“ﬂ}. khd Ay b opbeniac 2k 8.48 (sy BHYs 162 (5o 6h)saladt {son of

320 ng of |3]q)er1%sat3ﬁ2 (1.35 nmmol) in 30 nl of dinethylformam de were
added 240 T(1.'3 equiv.), 340 ng of EDC (1.3 equiv.), 320 ngy of

intermediate 7 (1 equiv.) and 0.25 nl of triethylihm ne 29 Novenmber 2005 20
(1.3 equiv.). The reaction mxture was ed aj{f room tenperature
overnight . The m xture Was ora der 'N&d S, . '

with water and extracted hi DA

with water and brine, driedffover®Na2%% and evapoN
resulting crude oil was purlbl ed by chromat ogr aphy
di chl or onet hane M to QI ve 330 ng_of

(yi ed=53. 5% . b i} y

2-met hyl - 2-f 4-f 0Ot 1 Ty a2 o=
yl car bony| BN IMEUINPNEROXY pomicoatig aci d Toasolutlon of 310 ny
(0.68 mml .) of exanple 3 in 25 rri of tetrahydrofuran were added 2 m (5
equiv.) of Li CH'IJol\é sgl%o lf% %‘g %31 mmrorl()aof example 1 in 5 ml of ethyl alcohol
was added 0.63 ml (3 equiv.) of NaOH (1N). The solution was stirred at reflux for
30 min. After removal of the solvent under reduced pressure, the residue was
diluted with water and acidified with HCI 1N to pH=1. The aqueous layer was
extracted with CH;Cl; and dried over Na,SOQ,. After filtration and concentration
to dryness, the oily residue was organized with a mixture of with CH.Cl, and
pentane. The solid was filtered and dried in vacuum oven to give example2 as a
white solid (50 mg, yield = 53.2 %), mp = 159-162°C. MS m/z 467 (M+1).

'H NMR (CDCI3): 8 7.57 (m, 1H), 7.18 (d, 2H), 7.10 (d, 2H), 6.74 (d, 2H),
4.41 (d, 2H), 2.52 (q, 2H), 2.30 (s, 3H), 1.43 (s, 6H), 1.10 (s, 3H).

o /Cr\ﬁ/%rs
0 N\%—_@‘ F
Example 3: ° .

2-methyl-2-[4-{[{4-methyl-5-[4-fluorophenyllthiazo}-2-
tcarbonyl)lamino]methyl}pheno ropionic acid efh 1 ester
‘To a solution of 320 mg of intermediate 2 (1.35 mmol) in 30 mi of
dimethyiformamide were added 240 mg of HOBT(1.3 equiv.), 340 mg of EDC
(1.3 equiv.), 320 mg of intermediate 7 (1 equiv.) and 0.25 m! of triethylamine




at 50C for 30 min. To conplete the reaction 2nl of NaOd_1 N \égre E&ged and
the solution was stirred 1h at 50C. After renoval of 2 er
reduced pressure, the residue was diluted with water and the aqueous | ayer
was extracted with diethylether. The aqueous | ayer was treated with 5.4 m
of HO N and extracted wth diethylether. The organic | ayer was dried over
Na2SO4, filtered and evaporated in vacuo to obtain a solid which was
recrystallized from diisopropylether.to 2fve 230 ng of exanple 4 as a
white solid (72%yield), np = 122C. M5 n12429( M+1) . Bi ndi ng Assay:
Compounds were.tested_for their ability to, bi t o hPPAR hPPARa| phcj
or  PPARdel { &1-8<P0V-3. The rrenrlin MORIUR it SHITeA PO ATPSRLTe SYRRNBNh anG

bi ndi ng dongha fmilde Wag evdapstatd undeFreduted pregmiryHdilutedgwith whtesi amd

o 11 260XEG Bé@wtﬁ%@&“ﬁ%bﬁé‘n'ﬁt A at Wango o]yl and brie.

beads wer edtibe mvien da80g andi eévaparatedsnamcuantbeatresilting erugs od praspurified

rza?i40|( lzg?gdgggﬁr?ﬁgbogﬁﬁﬁg u{r;ﬂ-f Qg%gﬁj{%métﬂgh@l%%m%l to give 330 mg of

di f | uor opheeyamnple:t @@)aswhgte)sphérﬁweslfﬁﬁ%)c y-Pb 87 ZpoMS Bz 457 dMHIbPAR al pha
29 Novenber 2005 21 (see WO 00/08002) and | abelled GWN 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 concetrations of test
conpound, and after equilibration the : ty bound to the beads was
nmeasured by a scintillati co
assessed by control wells CoO ™ . / S yeaaa HRbel ed
| i gand, was subtracted from .gach 0 ' For
pl ots of ligand concentratiovs. CPM of radioligand HKound wer e
constructed and B ggm@etllzK values were estimted fromnonlinear |east
squares fit of t : oS bHG 00, 3 a4 £ 11 Mf |2ng The details of
this assay have Hee S s e, . Dl a] . G et. al.

To a solution of 310 mg (0.68 mmol.) of example 3 in 25 ml of
tetrahydrofuran were added 2 mi (5 equiv.) of LIOH 1N. The solution was stirred
at 50°C for 30 min. To complete the reaction 2m! of NaOH 1N were added and
the solution was stirred 1h at 50°C. After removal of the solvent under reduced
pressure, the residue was diluted with water and the aqueous layer was
extracted with diethylether. The aqueous layer was treated with 5.4 ml of HCI N
and extracted with diethylether. The organic layer was dried over NapSOs,
filtered and evaporated in vacuo to obtain a solid which was recrystallized from
diisopropylether.to give 230 mg of example 4 as a white solid (72% yield), mp =
122°C. MS m/z 429(M+1).

Binding Assay:
Compounds were tested for their ability to bind to hPPAR gamma

hPPARalpha or PPARdelta using a Scintillation Proximity Assay (SPA). The
PPAR ligand binding domain (LBD) was expressed in E. cofi 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 PPARgamma, radiolabelled 2-(4-(2-(2,3-Ditritio-1-heptyl-3-(2,4-
" difluorophenyl)ureido)ethyl)phenoxy)-2-methylbutanoic acid for hPPAR alpha



Activated Receptor ganma Li gand Bi ndi ng Donmai n. Anal . Bioche 1 257,
112-119). Transfection assay: The follow ng |igands r the
transfection assay described below (i)

2-(2-met hyl -4-1(f4-met hyl -2-(4-(trifluoronmethvBphenyll-1.3-thiazol -5-

vl } et hvl [ sul fanyl | phenoxv}acetic acid. This conpound was used as a
PPARdel ta reference in the transfection assays described bel ow and was
prepared according to the method reportetl in W?200100603-A1 (ii

2-met hyl - 2-f 4- {f (4- met hyl - 2-f 4- trlfluoronethvlphenylI-thiazol 5 yI

Car oY) oS bR MR N 5435 1 AR oS R e, 5 S °
pr epar ed aakpoOhieng Biol. M&STod, IQBBGQTEEtbrl the stRRAOBIARD SyAthesiandf ﬂﬂ@tl@ahd:)ed

0w o, neho “RNIE  Sanebyaions gh ALEE MBimpcliny Cend ek Siiifof 08,

0.18 nol ; mctieaaﬂ\r)ty\mundd@etﬂi dsswasmaaa:reglbbm$cnmﬂmml counter. | a‘hp The

a0t 01 Vil bERSHsgRRbing éb*%fe" BR ot wele cpitind S of
-30 mn, mc@ﬂﬁ%smmlfw Pnlab&'%fh I dwag gubtragtedoirom each data paintn At

MeOH, fil t @4€H coRthouM feBtadi pl@t@@vll@%nmc@i&aﬂmbﬂgvé 8BHM i ot @d’m@hﬂae 1.
3H50N(N§S( DDI\/SOéi ‘Jr?f%FRBEP g%t@atqﬁﬂpgarez\twwﬁx%were esémateﬂrom nonllnear 2H),
Ieast 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 Scintillation Proximity Assay for Peroxisome Proliferator-
Activated Receptor gamma Ligand Binding Domain. Anal. Biochem. 1998, 257,
112-119).

Transfection assay:

The following ligands were prepared for the transfection assay described
below:

(i) 2-{2-methyi-4-[{{4-methyl-2-{4-(triflucromethyl)phenyl]-1,3-thiazol-5-
yiimethyl)sulfanyllphenoxylacetic acid.

This compound was used as a PPARdelta reference in the transfection
assays described below and was prepared according to the method reported in
WO0200100603-A1

(i __2-methyl-2-[4-{[(4-methyl-2-{4-trifluoromethylphenyl}-thiazol-5-yl
carbonyllamino]methyl}-phenoxylpropionic acid.

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 (and reproduced below)

HO '
\Q/NHz

Intermediate (a):



M A solution of ethyl 2-chloroacetoacetate (35.3g, 29i i& 0. El gﬁbg and 4-
(trifluoronethyl)thi obenzam de (44g, 0.21 nol) in Et € ef | uxed
overnight. After cooling to roomtenperature the solvent renoved in vacuo.
The final product (intermediate (b)) was recrystallized froma m ni mum of
MeOH to afford 40g (59% of final product as a white solid. '"H NWR
(CbCl3): 6 8.10 (d, 2H), 7.70 (d, 2H), 4.40 (q, 2H, 2.80 (s, 3H, 1.4 (t,
3H). CF3 Internediate (c): To internediat22 (b) (1.84g, 5.8 mmol) in THE was
added IN LiOH (6nl, 6 nmol) and the reaction stirred at rt. After -3h, the

ti traljzed with 1 N t 100 Et QAG,

550" ot ereabrssm S b 286, a5 45
i nt er medi at 4-niéthoRyb Iatrméoq75@ 0.8 rNM?A way: adddd 46% (WBr id 1,0
8.25 (d, 2 95 (d, 2 nber 20

it or i ot L1OBH %f%} RlarighyoThe Feaclidh 48 ré?»ﬁe%? ernih Siandhapagtion)
was added H@Ried @6056@nd4néumahze;d &l p7 stowly Bith KOM)goThe reactian js d#lawed h)

d int

The sol ventts) Sirol 7300 hed B dio ARFel B Wiy SThe Shdtied %o'v‘%cﬁnéﬁf
CH2Cl 2. TheMG%rﬁ’t?T%ﬁﬂsthec%@lﬂtlﬂ@dJ@M i afferd aﬁgr{BEBd:)mtenmdla@ dveH

Na2SOH4, fil t frgr r glsb%t

NO- subst i tﬁ?@@%ﬁ%?ﬁg(ﬁ?g%ﬁgeﬁﬁlﬁ g@é‘?ggg tglr-igg?e m—H'I N Na

The reacti )stl rred 18h at 50C. The solvent renoved in vacuo, dissol ved
in CH2Cl 2, washed with H2O, and dried over Na2SO4. The sol vent evaporated
the resi due chromat ogr aphed (CH2Cl 2/ MeOH:  99/1) to afford 610ng (47% of
intermediate 6 as a white solid. 'H (DMSO- d6): 9.30 (s, 1 H, 8.80 (t,
1 H, 8.20 (d, 2H), 6.70 (d, 2H) (d, 2H), 2.6 (s, 3H).

4.
O
O
Intermediate (b):

A solution of ethyl 2-chloroacetoacetate (35.3g, 29.7mL, 0.21 mol) and 4-
{triflucromethyl)thiobenzamide (449, 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 (CDCh): & 8.10 (d,
2H), 7.70 (d, 2H), 4.40 (q, 2H), 2.80 (s, 3H), 1.4 (t, 3H). '

HO S

Intermediate (c):

To intermediate (b) (1.84g, 5.8 mmol) in THF was added 1N LiOH (6mL.,
6 mmol} and the reaction stirred at rt. After ~3h, the reaction neutralized with 1N
HCI, extracted 3 x 100 mL EtOAc, dried over Na,SQO,, filtered and the solvent
removed under vaccum to afford 1.5g (89%) intermediate (b) as a white solid. 'H
NMR (BMSO-dg): 6 13.55 (bs, 1H), 8.25 (d, 2H), 7.95 (d, 2H), 2.75 (s, 3H).



F3 Internediate (e): O 2005
2-met hyl - 2-[ 4- {[ (4- met hyl - 2-[4-tri f1 uor omet hyl pheny| | £Rig¥gmber 2005

yl car bonyl ) am no] net hyl } phenoxy] propi onic acid ethyl ester To internedi ate
(d) (710ng, 1.81 mol) in DVF (50n) was added the K2CO3 (275ny, 1.99
mol) followed by the ethyl 2-brono-2-nethyl propanate (280NL, 1.91 nmol;

Al drich) and the reaction heated to 80C. After 18h, the reaction cooled to
it and the solvent renoved in vacuo. The2desidue treated with water (200
m.), extracted 3 x 50nL CH2Cl 2, dried over Na2SO4, filtered and the

sol vent renoved under vaccum The residue wag chromat ographed

(CH2C 2/ MeOH: 9911). To afford 680ng (77% oM Exanple 1 as a clear oil. 1H

NVR(CDCI3): 8 7.95 (d, 2H), 7.60 (da 2 7. (dg 2H), (d, 2H), 6.05
(t, 1H), 4.45 (d, 2H), 4.15 (q, .65”(3, H) @ Gf-_,.ll) 1.20
(t, 3H). 29 Novenber 2005 24 F3 /

2-met hyl - 2-[ 4- {E'('4 met.hyl - 2- [HOUT | or onet hyl

he¥! j -t hi azol - 5-
yl carbonyl)anin %‘5 oxyj propionic acid To Internediate (e) (680ny,
1.39 nmol ) in I\/B‘iﬂ—intmmacﬂdted(d)l‘(ﬁ@hﬂﬂnn(ol) it @H.CI/IMANt)) wad dddedr id@ET on

t d at h tA t h
ovapor at oo Smoy LS aidicf) 56, BPAmar 8% fitnor Ak o Bt 1.,
t he sol ven{8 @@'ﬁﬁv@dﬂhnml)arTbad@anﬂoﬁwrfgd(%%fmﬂﬂl t The salemoembvedsin
t at t
Phanges. thatrds mﬁj;%'t@ﬁe‘ﬁﬁﬁ 3 s o §°‘%‘g%ﬁ2" 3B OgaA pfidtes,
(10005 - AP+ FomBinad Sed svasheshytii N HCL, dred aver s Su.fiitsed andseydparatsids
(5.85), S 6o affordaMixturei (IN-Q;ubstltuted and N, O~subst|tuted) The mixture disolved in

°-14-12-( NﬂewH and tlreCiélltgdZVVl¥h 1&%5‘8}1 %gor)é‘yactlgr? s }/rtl-:erlj 1t8 aatz gljfl(,pl 'I[he solvenOII one
removed in vacuo, dissolved in CH.Cl,, washed with H>O, and dried over
Na;S0O4. 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-
ds):  9.30 (s, 1H), 8.80 (t, 1H), 8.20 (d, 2H), 6.70 (d, 2H), 4.35 (d, 2H), 2.6 (s,

3H).
S
SV aUai
\/0%/@/\ L
Intermediate (e): 0 |

2-methyi-2-{4-{[(4-methyl-2-[4-trifluoromethylphenyli]thiazol-5-
yicarbonyl)aminojmethyl}phenoxy]propionic acid ethyl ester

To intermediate (d) (710mg, 1.81 mmol) in DMF (50mL) was added the
K2CO; (275mg, 1.99 mmol) followed by the ethyl 2-bromo-2-methylpropanate
(280pL, 1.91 mmol; Aldrich) and the reaction heated to 80°C. After 18h, the
reaction cooled to it and the solvent removed in vacuo. The residue treated with
water (200 mL), extracted 3 x 50mL CH,Cl,, dried over Na,SQ,, filtered and the
solvent removed under vaccum. The residue was chromatographed
(CH,Clz/MeOH: 89/1). To afford 680mg (77%) of Example 1 as a clear oil. 'H
NMR(CDCl3): & 7.95 (d, 2H), 7.60 (d, 2H), 7.15 (d, 2H), 6.75 (d, 2H), 6.05 (t,
1H), 4.45 (d, 2H), 4.15 (q, 2H), 2.65 (s, 3H), 1.50 (s, 6H), 1.20 {t, 3H).




Thi s conpound was used as a PPAR gamma reference in tE transfe 6 gn assay
descri bed bel ow and was prepared according to nmethod M—%ﬁ— Med.
Chem 1994, 37(23), 3977 Conpounds were screened for functional potency in
transient transfection assays in CV-1 cells for their ability to activate
t he PPAR subtypes (transactivation assay). A previously established
chinmeric receptor systemwas wutilized to_allow conparison of the relative
transcriptional activity of the receptor 2%ubtypes on the sanme target gene
and to prevent endogenous receptor activation fromconplicating the
Interpretation of results. See, for exrrple Lehmann, J. M; More, L. B.;
Smth-Aiver, T. A; WIlkison, W 0. Wllson, T. M; Kliewer, S. A, An
anti di abetic thiazolidi nedi gaex ' i ni tA—TY for peroxisone
proliferator-activat gamﬂ ( PRARg» @ rel. Chem, 1995;
270, 12953-6. TheH®j iAdi.eg domai ns re’ and human PPAR al pha,
PPAR ganma, and PPAR][del t3. were each ffised to the yeast transcription
factor GAL4 DNA bi ndOng domain. CV-1 cells were transiently 29 Novenber
2005 25 transfected with expression vectors for the respective PPAR chi nera
along with a reporter construct containing five copies of the GAL4 DNA
?'s g/oi 'P ;19 Slj te dri a-methYEZ-FM%ﬁ&r?tétlwi-zs{ﬂitnﬂ?%@niétg?@hbﬁy!]-@hlhﬂlr)]l»ﬁlﬁ Sh?spgﬁ/tEase
an er e I um was exchanged to
medi um supﬁ%@@h?@%‘gﬁﬁﬁ’%ﬁf%WWﬁ’ﬁB&%? calf serumand the test .
conpound at t heTaipteopediate (ep (BB0Thgat iAmnidl) én MeOBOWaS izniteld PM MaOte! |
extracts e | khas a a .
(3-gal act\(l)\%g%se a@ﬁ \?/lﬁpaf)dalﬁfstﬁ?el%af:ﬁél Jfﬁ'%tdaggegc &uf%’ V\gg @%rrr%%(ft@&' for
transf ect i dipoled jte; g@nepd JQF-‘n@OWﬁEt ewapgwtadt E[bedmd!aettreateg withatNi HCé.r nal
st andard (sa@raciédaecxmml@mﬁ R %98( 0
(1995)). Oﬁﬁwt azone 49%5 ?Ag?v&-g%remﬁed ﬁhdgﬁelé%/%ﬁéogtro /?)he
hPPAR ganmd W@ﬁ/er itated aspay fromm 7h nigsaumnsChia
2- (2- met hylarigh béﬂ{a%e(%py%ahgéwth&lmm%wﬂéen 60-70°C; LC/MS ](7 m/z). 477. 22

f1 uor ophenylyghne1e] ks Y Yl ddos, Ap-5l bhAPEH2FINGSIQOE Y s sy § 850 - 2
(4.42), N 5.77 (5.85), S 6.15 (6.70).
(iii) 5-{4-[2-(Methyl-pyridin-2-yl-amino)-ethoxyl-benzyl}-thiazolidine-2,4-
dione
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

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
subtypes on the same target gene and to prevent endogenous receptor
activation from complicating the interpretation of results. See, for example,
Lehmann, J. M.; Moore, L. B.; Smith-Oliver, T. A.; Wilkison, W. O.; Wilison, T.

M.; Kliewer, S. A., An_antidiabetic thiazolidinedione is a high affinity ligand_for
peroxisome proliferator-activated receptor gamma {PPARgamma), J. Biol.

Chem., 1995, 270, 12953-6. The ligand binding domains for murine and human
PPAR alpha, PPAR gamma, and PPAR delta were each fused to the yeast
transcription factor GAL4 DNA binding domain. CV-1 cells were transiently




met hyl propi oni c acid. The positive control for PPAR dgé;g %_ssgé/rsz&ﬁg 2-{2-

met hyl - 4-[ ({4-methyl -2-{trifluoronethyl)phenyl]-1,3-t

yl }met hyl ) sul f anyl ] phenoxy) acetic acid. Activities in three hPPAR subtypes
are reported in the table below for the nost preferred conpounds and are
expressed in nanonol ar. Exanpl eEC50 nM EC50 nM EC50 nM HPPARaHPPARG6HPPARy

258740700 461100005882 29 Novemnber 2005 ég What is clainmed is: 1. A
conmpound of forrmula (1) and pharnaceuticatfly acceptable salts, solvates
and hydrol ysabl e esters thereof 5 HO Wierein 10 X, represents 0; Rl and R2

R oot oIS i) OARBSRUR el S0 Bl R oD B
and i s opt RIRROMEr sopsiruet caaipingfive sppiesraf thaiGhieh DNAbinding segdrivinght
o oy anchespidsiolof swabies st sholveproggmasdo CoAP RS
pocordino YRgRkalihds BHE 48R Hia el Vet excharioed 18 BUIL" i
supplemented with 10% delipidated fetal calf serum and the test compound at
the appropriate concentration. After an additional 24 h, cell extracts were
prepared and assayed for alkaline phosphatase and B-galactosidase activity.
Alkaline phosphatase activity was corrected for transfection efficiency using the

~ B-galactosidase activity as an internal standard (see, for example, Kliewer, S. A.,
et. al. Cell 83, 813-819 (1995)). Rosiglitazone (BRL 49653) was used as a
positive control in the hPPAR gamma assay. The positive control in the hPPAR
alpha assays was 2-(2-methyl-3-[3-{3-(4-cyclohexylamino)-[6-(4-

- fluorophenylpiperazin-1-yi)){1,3,5)triazin-2-ylamino}propyljphenylthio)-2-
methylpropionic acid. The positive control for PPAR delta assays was 2-{2-
methyl—4¥[({4-methyl—2—{triﬂuoromethyl)phenyl]~1 ,3-thiazol-5-
ylimethyl)sulfanyllphenoxy)acetic acid.

Activities in three hPPAR subtypes are reported in the table below for the
most preferred compounds and are expressed in nanomolar.

Example EC50 nM EC50 nM EC50 nM
HPPARa HPPAR®S HPPARy

2 5 8740 700

4 61 10000 5882




4. A conpound according to clainms 1 - 3 wherein R6 is nyl.. 6 2 A
conpound according to claim4 wherein R6 i s nonosubst mber 40 npound
according to claim5 wherein R6 i s nonosubstituted in the para position.
30 29 Novenber 2005 27 7. A conpound according to claim6 wherein the
substituent is F, CF3, nmethyl or ethyl. 8 A conpound according to claiml
sel ected fromthe group consisting of: 5

2-met hyl -2-[4-{[ (4- et hyl - 5-[ 4- et hyl phenyl ]t hi azol -2

yl car bonyl ) am no] net hyl } phenoxy] pr opi oni c2@&ci d et hyl ester.

2-met hyl -2-[4-{[ (4-nethyl -5-[4-fl uorophenyl ] thi azol - 2-

yl car bon m nol et hyl } phenoxy] propi onic acid ethyl ester. 10

2- et hyl = ﬁqﬁfs f’%}rﬁ-eﬂé%hyl -5-[4-fl uorophenyl]thiazol -2-

yl car bonyl ) am no] net hyl } phenoxy] pr opi oni ¢ aci d.

2-met hyl 5 2- [ 4a{ p -¢0= e h ks =2

yl car bon;!/'l )amAn% 'ﬁ%@ﬁ@/&iﬂfﬁ%ﬁg@ f’ ?éhai @Eél(@éa%ug%@Saégeptable salts, solvates

2- et hyl - 2- [ 42nd hydiedysaple gsters értemwphenw ]t hi azol - 2-

yl capbonyl ) am no] met hyl } phenoxy] propi onic acid. 10. A conpound accordi ng

to any of clains 1 - 9 for use int i@rapys 20,11, A phar maceuti cal
conposition conprising a conpound aqgcordi ng)tjcg/ of clains 1 - 9. 12. A
z 1

phar maceuti cal conposition accRkdi
pharmaceutical |y acceptable di I%e

ai thes conprising a
carrfer. 2% I3. Use of a conpound
according to any of cliigr%%g e manuf ac uﬁ(of a nedi canment for
the treatnment of ‘a hPP hax ge’se or condition.
1 CH,
O

Wherein

X1 represents O;

R' and R? are methy!;

R® and R* independently represent H, halogen, -CHz and —OCHjs;

R® represents H;

X2 represents NH;

ZisN,andYis S;

R® represents phenyl and is optionally substituted by one or more halogen,
CF3, C1.6 straight or branched alkyl (optionally substituted by halogen).

A compound according to claim 1 wherein one of R¥*and R*is H.

A compound according to any of claims 2 wherein R® and R* are both H.
A compound according to claims 1 - 3 wherein R%is phenyl.

A compound according to claim 4 wherein R® is monosubstituted.

A compound according to claim 5 wherein R® is monosubstituted in the para
position.




14. Use according to claim13 wherein the hPPAR al pha_nedi ated di sease or
30 condition is dyslipidenia, syndrome X, heart fail 42 November 2005

hyper chol est erem a, cardi ovascul ar di sease, type |l diabetes nellitus, type
| diabetes, insulin resistance, hyperlipidem a, obesity, anorexia bulima

and anorexi a nervosa

27
7. A compound according to claim 6 wherein the substituent is F, CF3, methyl or
ethyl.
8. A compound according to claim 1 selected from the group consisting of:

2-methyl-2-{4-{[(4-methyl-5-[4-ethylphenyl]thiazol-2
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester.
2-methyl-2-[4-{[(4-methyl-5-[4-fluorophenyl]thiazol-2-
ylcarbonyl)amino]methy!}phenoxy]propionic acid ethyl ester.
10 2-methyl-2-[4-{[(4-methyl-5-[4-fluorophenyl]thiazol-2-
yicarbonyl)amino]methyl}phenoxy]propionic acid.
2-methyl-2-[4-{[(4-methyi-5-[4-ethyiphenyl]thiazol-2-
ylcarbonyl)amino]methyl} phenoxy]propionic acid.

15 9. 2-methyl-2-[4-{[(4-methyl-5-[4-ethylphenyl]thiazol-2-
ylcarbonyl)amino]methyl} phenoxy]propionic acid.

10. A compound according to any of claims 1 - 9 for use in therapy.

20 11. A pharmaceutical composition comprising a compound according to any of
claims 1 - 9.

12. A pharmaceutical composition according to claim 11 further comprising a
pharmaceutically acceptable diluent or carrier.

25

13.  Use of a compound according to any of claims 1 - 9 for the manufacture of a
medicament for the treatment of a hPPAR alpha disease or condition.

14.  Use according to claim 13 wherein the hPPAR aipha mediated disease or
30 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



