WD 02/ 096893 PCT/ EP02/ 05884 1 PROCESS FOR PREPARI NG A THI AZOLE PPAR- LI GAND
AND POLYMORPHS THEREOF Field of the Invention 5 The present invention

rel at es twoa2psasgess for the synthesis of the human per oPCImEPB2/05884
proliferator activated receptor (PPAR) al pha activator 2-nethyl-2-[4-
{[(4-methyl-2-[4-trifluoronethyl phenyl]thiazol-5-yl-carbonyl)am no] net hyl }
phenoxy] propi onic acid. The invention also relates to particul ar pol ynorphs
of this compound, nethods of making them pharnaceutical conpositions 10
containing themand their use in therapy. Background to the Invention

Per oxi some Proliferator Activated Receptors (PPARs) are orphan 15
receptors belonging to the steroid/retinoid receptor superfamly of |igand-
activated transcription, factors. See, for exanple, Wllson, T. M and
Wahli, W, FPROFFSS €% FRECHENT BiTHLAZOLE] §BAR-LIGAND, AYD POPYMURBHD SFHERARH ee
manmal i an Per oxi sone Proliferator-Activated Receptors have 20 been

I sol ated and terned PPAR-al pha, PPAR-ganm, and PPAR-delta (also known as
NUC1 or PPAR-betgbld oPaseIiéNtord €gul at e expression of target genes by

bi ndi ng to DNA sequence etements, termed PPAR response elenents (PPRE). To
date, PPRE s have been identified in the enhancers of a nunmber of genes
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Pomeoot ast eSOt pftle AR oSSR ieb AR ER: %acﬁoé*orzéfﬁ%ﬁw-z -
(1993)). CH(#anathyb@ddtirifisorohethgphenyjtisiazol- ﬁiyheamosuyl)almﬂm]a@thw th one or

f b |
ond chol esiReReXpsoReficrsaa. e hfhfdn died PEaleH AP nomBhsCh] n <
5, 847, 008 (tlly@ems)énp@m@ mefaﬁd35o$5mamg (#eans pharalacputical ROMpositions

publ igat i oG/t Bg%dﬁ%ﬁ%ﬁﬂheﬁépyal ) and W99/ 04815 ( Shi nokawa et
al.). WD 02/096893 PCT/ EP02/ 05884

Background to the Invention

Peroxisome Proliferator Activated Receptors (PPARs) are orphan
15 receptors belonging to the steroid/retinoid receptor superfamily of ligand-
activated transcription factors. See, for example, Willson, T. M. and Wahli, W.,

Curr. Opin. Chem. Biol., (1997), Vol. 1, pp 235-241.

Three mammalian Peroxisome Proliferator-Activated Receptors have
20 been isolated and termed PPAR-alpha, PPAR-gamma, and PPAR-delta (also
known as NUC1 or PPAR-beta). These PPARs 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 proteins that regulate lipid metabolism suggesting that PPARs
25 play a pivotal role in the adipogenic signaling cascade and lipid homeostasis (H.
Keller and W. Wahli, Trends Endocrin. Met 291-296, 4 (1993)).
Certain compounds that activate or otherwise interact with one or more of
the PPARs have been implicated in the regulation of triglyceride and cholesterol
30 levels in animal models. See, for example, U.S. Patents 5,847,008 (Doebber et
al.) and 5,859,051 (Adams et al.) and PCT publications WO 97/28149 (Leibowitz
et al.) and WO99/04815 (Shimokawa et al.).



WO 01/ 40207 descri bes novel conmpounds having the follow ng general fornula
and pharnmaceutically acceptable salts, solvates and hydrol ysabl e esters
t hereof: WO 0@09RIFCH2).\ ¥ X2 Q}~ Rs HOR4 Z XO 5 Wher @CH/EP0A(15884
represents 0 or S; Rl and R2 independently represent H, hal ogen, -CH3 and
-OCH3; 10 n represents | or 2; X2 represents NH, NCH3 or 0; One of Y and Z
is N and the other is 0 or S; R3 represents phenyl or pyridyl (wherein the
Nis in position 2 or 3) and is optionally substituted by one or nore
hal ogen, NO2, NH2, CF3, OCF3, OCl.6 1% straight or branched al kyl, Cl_6
straight or branched al kyl, alkenyl or alkynyl wth the provision that
when R3 is pyridyl, the Nis unsubstituted; R4 represents CF3 or CH3. These
conmpounds are agoni sts of hPPAR al pha and have utility in 20 treatnent of
di seases or congjk i at ed. hPPAR al pha.. VWO 01/402Q7, descri bes the
routes by whi chwpleai%g?@‘;c@éﬁfg@%sn% CopwoLNgs f1aving W%%W'B@rﬂﬂ‘e@y be
conveni ent fgrpule @amdephdynaceyéinalhabccaptatde salt$,) Jolvdites aind lydrolysalyiel dsters( A
is coupl edtl?@rze%f! acid (B) using a peptide 25 coupling reaction or by

o}

acyl ation using a suitable non &ucl eophilig amne wth an acid
chloride (C. Preferably, Ris Cl_6 alkyl which cgn be hydrolyzed off to
give an acid of the above conpoun&, i fACHAN | | yzabl e, the
resulting ester can be adm ni 5t ef ed 02/ 096893 CD}EE’,QZ/ 05884
: HO Rt -
%(X'I
o}
5
Wherein;

Xqrepresents O or S;
R! and R? independently represent H, halogen, -CH3; and —~OCHs;
10 n represents 1 or 2;
X2 represents NH, NCH; 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, NO,, NH,, CF3, OCF3, OCi4
15 straight or branched alkyl, C1. straight or branched alkyl, alkenyl or alkynyl with
the provision that when R® is pyridyl, the N is unsubstituted;
R* represents CF3 or CHs,

These compounds are agonists of hPPAR alpha and have utility in
20 treatment of diseases or conditions mediated by hPPAR alpha.

WO 01/40207 describes the routes by which the above compounds may
be prepared. The compounds may be conveniently prepared by a general
process (l) wherein a moiety like (A) is coupled to an acid (B) using a peptide

25 coupling reaction or by acylation of (A) using a suitable non nucleophilic amine
with an acid chloride (C). Preferably, R is C1.5 alkyl which can be hydrolyzed off
to give an acid of the above compound, or if readily hydrolyzable, the resulting
ester can be administered.



S3RZOO(1) R nXZHHOY O A>-RROOC-R33ZORR4 AB C Alternatively,
t he conpounds nay be prepared by a second nethod in which conpounds of
formul a (P canesspracted with ethyl 2-bronpo-2 nethyl propiPematPe2/0388pr oduce
the ethyl ester of the conpound which then nay then be 5 hydrolysed to
produce the free acid. O n X2 0 HO / Z R4 (D) Conmpounds of formula (D)
may be prepared fromthe reaction between 10 conpounds of formula (B) and
conmpounds of formula (E) with HOBT / EDC/ NEt3 when X2 is NH or NCH3 or
DC/ DVAP / NEt3 when X2 is O | n X2H HO (E) A particularly preferred
conmpound described in WD 01/40207 is 2-nethyl- 15

2-[4-{[4-methyl -2-[4-trifl uoronethyl phenyl]thiazol-5-yl

car bonyl ) am no] net hyl } phenoxy] propionic acid and salts, solvates and
hydrol ysabl e esters theregbf. The synthesis of tRis conmpoupd in WO 01/40207

follows the two gener Ipods esgri bed appove. For general nethod
d ®th >AA® 0970 3 PCT/ EP02/ 05884 4
Z r4
R r*
A B C
Alternatively, the compounds may be prepared by a second method in
which compounds of formula (D) are reacted with ethyl 2-bromo-2 methyl

propionate to produce the ethyl ester of the compound which then may then be
5 hydrolysed to produce the free acid.

(o)
Y
n XZ)]XOYR?’
Z
HO
R

(D)

Compounds of formula (D) may be prepared from the reaction between
10 compounds of formula (B) and compounds of formula (E) with HOBT / EDC /
NEt; when Xz is NH or NCH; or DIC / DMAP / NEt; when X5 is O.

X,H
HO

(E)
A particularly preferred compound described in WO 01/40207 is 2-methyl-
15 2-[4-{[4-methyl-2-[4-trifluoromethylphenyl]thiazol-5-yI-
carbonyl)aminojmethyl}phenoxy] propionic  acid and salts, solvates and
hydrolysable esters thereof.

The synthesis of this compound in WO 01/40207 follows the two general
20 methods described above. For general method (1), R in moiety (A) represented
ethyl.



The present inventors have found that synthesis of this conpound by the
former method (1), wherein R represents H or nethyl is advantageous over
the prewowslogssexenplified route wherein Ris ethyl. 5 Skcw@Ery2/efsst he

I nvention According to a first aspect of the invention there is provided a
met hod of preparing a conpound of forrmula (I). 10 0 \ N\ S 1 CF3 (1)
HOOC / O Fi N and pharmaceutically acceptable salts and sol vates thereof
conprising the reaction of a conpound of fornmula (11) 15\ NHZ xooc >O
(1) 20 wherein Xis Me or Hwith a cgnmpound of forrmula (I1l) xIOC \ s/
cF3 (1l1'l1) 25 wherein X1 is chlorine or imdazole. Preferably X1 is

chl orine WO 02/ 096893 PCT/ EP02/ 05884 5 According to a second aspect of the
invention there are provided particular polynorphs of the conmpound of

ror e espect at 1y 05 WRECARIBREE Fiyo R GHARNERSI S costboni it *"°
pol yror phs QII‘T'@rdBe’qub(é)i WieereimBf tepreseands &t or Satbyli in extivastddeous @’erahd
"form 6" E (XRD%WIeXgR{ ﬁéd ICeQﬁ.{é}Efdpg%i |e g. reference to the X-Ray

Diffractio and specl melting porn I n addition

5 Summary of the Invention

According to a first aspect of the invention there is provided a method of
preparing a compound of formula (1).

10
0
S
e OO
HoOC 0
and pharmaceutically acceptable salts and solvates thereof comprising
the reaction of a compound of formula (1)
15

X00C ><o m

20 wherein X is Me or H
with a compound of formula (Iil)

x'oc )

25 wherein X' is chlorine or imidazole.

Preferably X' is chlorine



hydrates and al cohol sol vates have al so been identified. These pol ynorphic
fornms are hereinafter referred to as "conpounds of the invention". 10 In
anot her awpaei9esthe present invention provi des phar maceut iPCAIEPOTGISROSI ti ONS
conprising the conmpounds of the invention, preferably in association with
a pharmaceutically acceptable diluent or carrier. In another aspect, the
present invention provides the conpounds of the 15 invention for use in
therapy, and in particular, the human nedicine. In another aspect, the
present invention provides the use of gne or nore of the conpounds of the
i nvention for the manufacture of a nedicanent for the treatnent of a hPPAR
al pha nedi ated di sease or condition. 20 In another aspect, the present

i nvention provides a nmethod of treatnment of a patient suffering froma

hPPAR al pha nedi di s ndLLLQn |, S the adninistration of
a therapeuti cal ﬁ?kéﬁ'@%tﬁzaeas%gﬁ? g%;b%cﬁeogftﬂgp”mv}nggnt ﬂbergo%%%&{&& @fj t he
i nvent i on. pagicuiarpalvimeephs af theecomppund @f famuladl)i nlkese orayabe prépaieddes
phar maceut I I
Phor o - 35 pRtesHeRAb3R,R RO Q140007 AntiBRe SapdihPby i sBem fbites, ,
2- et hyl - 2dpacrbeqd E@@'ﬂly} - P3fjcular polymorphs™are described hereinafter and are
triflgor ongehivedenybirh B aamd “forml 6 armthess! paiyfnbRiHERT beRmasH] bpleapi oni ¢
acid. WO 02/f096893 PtST/ FI%ZI @5#384,[. 6 %hgslre 2. DSC dlﬁ ram.o{ Iorm % of
2-met hyl - 21§ g[qr[cg_tﬁe ﬁ)ﬂ%'- Y [pitfraction ( and specitic meltmg point. In addifion
trifl uor omaydirptedhand aicbhal sdlvatesl hawe tatsty bpeni idehtifidy I Thesenpatynapphigi oni ¢
acid. 5 Fi : I@Pr%ﬁ@ 2 - ~2-14-{[4-met hyl - 2-[ 4-
trifl uorong#hfﬁ aéﬁeny 1 [ g;%lg]-’rggjﬁ)%&ggﬁépﬁgﬁgﬁgﬁn@gﬁéﬁ%henoxy] pr opi oni c
aci d.
10 In another aspect, the present invention provides pharmaceutical
compositions comprising the compounds of the invention, preferably in
association with a pharmaceutically acceptable diluent or carrier.

In another aspect, the present invention provides the compounds of the
15 invention for use in therapy, and in particular, the human medicine.

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

20

In another aspect, the present invention provides a method of treatment
of a patient suffering from a hPPAR alpha mediated disease or condition
comprising the administration of a therapeutically effective amount of one or
more of the compounds of the invention.

25

As used herein the compounds of the invention also includes

pharmaceutically acceptable salts or solvates or hydrolyzable esters thereof.

30 Description of the Drawings

Figure 1 : XRD diagram of form 2 of 2-methyl-2-[4-{[4-methyl-2-[4-
trifluoromethylphenyl]thiazol-5-yl-carbonyl)amino]jmethyl}phenoxy] propionic
acid.



Figure 4: _DSC di agram of form6 of 2-nethyl-2-[4-{[4-nmethyl-2-[4- 10
trifluoronethyl phenyl]thiazol-5-yl-carbonyl)am no] net hyl } phenoxy] propionic
aci d. Detwploedod®exscri ption of the Invention 15 The first aEparPn2/afsss he

i nvention provides nethods of preparing a conpound of fornula .(l). These
met hods provi de advant ages over the specific disclosures of nethods of
preparing this conmpound described in WO 01/40207 in that when Ris Hthe
nmet hod of the present invention is shorter, and when Ris Hor M all the
intermedi ates may be isolated as solidg which confers significant 20

advant ages during processing. The use of protecting groups and toxic
reagents for synthesis of conmpound of fornula (A) above where Ris Me or H
is also mnimsed. Conpounds of formula (I1) may be reacted wi th conpounds

of formula 25 (dil|l d uj r Loy candi t

formula (11) meﬂ'%”&:k?e? gscﬁ! !rjrfaa P"’i‘:’ﬁu;‘)’rg@t&'}“r erég:t y@['}é]e@@ﬁﬁgélgﬁ@w%ﬁﬁf%i%m a
(111) wher &ifiearpmetayphenydjthiarolb-yhearbgoylfaminolmethylphanexylXx=Me progionic
conmpound ofgcfprmula (111) where X =chlorine (1.15eq) was dissolved in DCM
and triethylam ne (1.2eq) was added. This solution was cooled to 2C, and a
solution of the conmpound of formula (11) with X=Me (I w) in DCM was added

dropwisse nai nt aiFigure t3hreXRDpdiagiame ofit folBC6 ofhi2smeat pra- ;snéthgig_g?_i rred

tamor at ur BRGNP GRSt o gt R B dphETerdcr | oRromiRei o

was quenchadidai t h water, and the bi phasic solution was separated. The
organi cs were then sequentially washed with 1 N ag HCl, water, 5% v aq
K2CO3, and water, before being concentrated in vacuo to a | ow volunme. The 5
product was isolFigwe & BSG ygragramn@f sfermd 6o yoft Remetiyi-2i{dr{[4matky-Bf4-ane

and 1oec0nﬁﬁnddr@ﬁieﬂwlpﬂféﬁ%miaﬁolﬁé's-%@brb&lﬁgf)ewﬁ%ﬂr\};ﬁter&gé%mém I'n ardpibhiger

exanpl e, ng% X=H t he corpound of "fornu

Detailed Description of the Invention

15 The first aspect of the invention provides methods of preparing a
compound of formula (l). These methods provide advantages over the specific
disclosures of methods of preparing this compound described in WO 01/40207
in that when R is H the method of the present invention is shorter, and when R is
H or Me all the intermediates may be isolated as solids which confers significant

20 advantages during processing. The use of protecting groups and toxic reagents
for synthesis of compound of formula (A) above where R is Me or H is also
minimised.

Compounds of formula (Il) may be reacted with compounds of formula
25 (111) under suitable reaction conditions.

Compounds of formula (Il) where X=Me or H may couple directly to compounds
of formula (1) where X'=imidazole or chlorine.

30 For example, when X=Me the compound of formula (Ill) where X'=chlorine
(1.15eq) was dissolved in DCM and triethylamine (1.2eq) was added. This
solution was cooled to 2°C, and a solution of the compound of formula (I1) with
X=Me (1wt) in DCM was added dropwise maintaining the temperature at 2+3°C.
This mixture was then stirred for 30min at 2+2°C before warming to room



(1.2eq) was suspended in DCM and triethylamne (1.3eq) was added. Stirred
for 10 1 hr at roomtenp, then treated with the solution of conpound of
formul a (WOlop/ogdsph X=i mi dazol e. The m xture was stirred f@®CTEPBNOB8At room
tenp, then quenched wth 2Maq HCl. The bi phasic m xture was separat ed,
and the organi c phase was washed with 2M HCI and then water. After
concentration in vacuo to a low volune, the mxture was diluted with ethyl
acetate and filtered. The product was 15 isolated by crystallisation from
et hyl acetate/iso-octane. Expected yield 50-55% theory. When X=Me the
coupl ed product may be hydrolysed to give the conpound of formula (1)

usi ng nmet hods apparent to a skilled person, For 20 exanple, the coupled
product where X=Me (1wt) was suspended in 1:1 nethanol and water, and to

this m xtur lthd red , let | ry s heated
to 65C and tﬁg{%ﬁtﬁ?@%géﬁ iha n(ﬁﬁiegﬁp%eﬁgn?yaﬁlﬂ%s%%ﬁg g(?a e(j%ilogarf]%dy | 1 ow

r, 120mn, Db ] ) i
sol uti on ha¥P§ greRee Wﬁht"‘(ﬂ;err’@z[i'éitt%P’%'@&Wﬂt'%“@@rsepafﬁB%Tbe by HPLC. 25
Once c;)rrplt e:trganitbwefreah%rh eeqmmtfnylewmﬂ?_cwm @F'l %@H@R%at@?,d‘%%waa th DM
concentra n_vacu a 3 5vols. i s, salution was extracted wi
and t he orm% a"@é’#@"e&?‘?ﬁa‘}%‘éﬂ!‘gfﬁ@csaiﬁ%f&aéné{aWR F‘bﬂ?%é’o 151 with
et hyl Qacet grred@weds isetated ssia crydtallingosdidsythetadditiorrofsiebuictaiie afid aqueous
HC (2M 3 e 30 r I NS0 ive a final aqueous pH
of 1. The ygé%?ﬁﬁﬁaﬁgﬂpﬁé%@g%'% Zﬁ%@i&%ﬂﬂ?@é@%\gr ated, and the aqueous
was further extracted with ethyl acetate before being discarded. The
organic liqu ed _geries of
dilutions r qﬁﬁ@ﬁ?%ﬁ??%@g%gﬁé@ ﬂt{]gcgr t_HEejQ)ef?ﬁryl%'égiel)t‘gﬁgl%@ﬁ was
obt ai ned déié@ﬂﬁ&'@sﬁr\iﬁpﬁ@ g M"ﬁ@@%ﬁggém@m pRsadysgs Stirrgd fae
conpd@nd offhi @t redra ténpl therhiesated with tre solittsr efcahpduRESERHAUERYIPRith

o Eh i oroTMHERIY: da Sebap® Wi Bl forgy-bI 5 roBm sy dfPhiodsmens (X i s
i m dazol e) with 2M aq HCI. The biphasic mixture was separated, and the organic phase
was washed with 2M HCI and then water. After concentration in vacuo to a low
volume, the mixture was diluted with ethyl acetate and filtered. The product was
15 isolated by crystallisation from ethyl acetate/iso-octane. Expected yield 50-55%
theory.

When X=Me the coupled product may be hydrolysed to give the

compound of formula (I) using methods apparent to a skilled person, For

20 example, the coupled product where X=Me (1wt) was suspended in 1:1
methanol and water, and to this mixture was added solid NaOH (1.1eq). The
resulting slurry was heated to 65°C and held thus for 120min, by which time a
complete, pale yellow solution had formed, and the reaction was sampled for
analysis by HPLC.

25
Once complete, the reaction mixture was cooled to 20°C, and then concentrated
in vacuo to ca 3.5vols. This solution was extracted with DCM, and the organics
were discarded. The aqueous solution was overlain with ethyl acetate (5vol) and
stirred vigorously whilst a solution of aqueous HCI (2M, 3vol) was added slowly

30 over 10mins, to give a final aqueous pH of 1. The resultant biphasic solution was
then separated, and the aqueous was further extracted with ethyl acetate before
being discarded. The organic liquor was then concentrated in vacuo to ca 3 vol
and a series of dilutions reconcentrations performed to dry the ethyl acetate. (1)
was obtained described in the examples.



5 S COON F3C (1V) For exanple, when X1 is chlorine the conpound of fornula
(I'V) was suspended in EtOAc and this slurry was heated to 72C with
stirring wode94sp3 r ogen. Thionyl 10 chloride (1.50eq) wa®Crhern2/esseed
dropwi se and the resulting m xture was allowed to reflux until conplete by
HPLC nonitoring. The batch was cool ed back to 20C. The batch was then
concentrated in vacuo to a low volune and diluted wth iso-octane. This
process was repeated twice nore before cooling to 20. The product
(compound of formula (111)) was then cd|ected by vacuumfiltration 15 and
washed with iso-octane. Expected Yield: 83%theory, 91 % w w. For exanple
when X1 is imdazole the conpound of forrmula (1V) (I w) was suspended in
DCM and CDI (1.3eq) is added. This m xture was stirred for 2-3hrs at room
tenp to obtain a conplete solution, which can be used directly in the next

st age. 20 Corrpo ds of fornul | V) y ,be prepared froma conpound of
for mul a u@ﬁﬁmppgagqﬁf%rﬁmel@) Thwherels X, By s GXpine Qe Inidggalesmaythe a
skill ed permepareaaﬁmmcubmpoumbf «fcnnm@ qivt lb;nﬁeaoﬁbﬁ in Bostiitblé eBRme dvithv)

S ey o PPSlgnbfed e MG Ry Tt %Oﬁoné%'mlgaz?'m ideron oe "

extradied 3 x 100nL Et OAc, dried over Na2SM4, filtered and the sol vent

renoved under vacuumto afford 1. 5g % go (I'V)- as WO 02/ 096893
PCT/ EPO2/ 05884 9 )

For example, when X' is chlorine the compound of formula (IV) was suspended
in EtOAc and this slurry was heated to 72°C with stirring under nitrogen. Thionyl
10 chloride (1.50eq) was then added dropwise and the resulting mixture was
allowed to reflux until complete by HPLC monitoring. The batch was cooled back
to 20°C. The batch was then concentrated in vacuo to a low volume and diluted
with iso-octane. This process was repeated twice more before cooling to 20°.
The product (compound of formula (l11)) was then collected by vacuum filtration
15 and washed with iso-octane. Expected Yield: 83% theory, 91% w/w.
For example when X' is imidazole the compound of formula (IV) (1wt) was
suspended in DCM and CDI (1.3eq) is added. This mixture was stirred for 2-3hrs
at room temp to obtain a complete solution, which can be used directly in the

next stage.
20
Compounds of formula (IV) may be prepared from a compound of formula
(V):
:COOEt
25
by techniques apparent to a skilled person. Particular reaction conditions
are:

To the compound (V) (1.84g, 5.8 mmol) in THF was added 1N LiOH

(6mL, 6 mmol) and the reaction stirred at rt. After ~3h, the reaction was

30 neutralized with 1N HCI, extracted 3 x 100mL EtOAc, dried over Na,SOy, filtered
and the solvent removed under vacuum to afford 1.5g (89%) Compound (IV) as



a white solid. 1 HNW (DVWO-d6): 5 13.55 (bs, 1 H), 8.25 (d, 2H), 7.95 (d,
2H), 2.75 (s, 3H). Conpound (V) may be prepared froma conpound (VI) 5
F3C (VI) whokaBas t abl e reaction conditions will be appar @ct/rPo2/03884 ski |l | ed
person. Particularly a solution of ethyl 2-chloroacetoacetate (35.4g,
29.7mL, 0.21 nol) 10 and 4-(trifluoronethyl)thi obenzam de (VI) (449, 0.21
nol) in EtOH (300nmL) was refluxed overnight. After cooling to room
tenperature the solvent was renoved in vacuo. The conpound of formula (V)
is commercially available. 15 Conmpound® of fornula (l11) wherein X is nethyl
is conveniently prepared from conmpound (VIl): O CO2Me CN/ (VII) 20
Suitable reaction conditions for X=Me are: (vii) (1Iw) was dissolved in I M
and AcOH with stirring at 20C. Hydrogenation catal yst (10% Pd/ C, 50% wet

0. 075wt ) waswhadedligt e i !(DMS@%F]SELH @3%5"&&“1'3”93935@%%8{1?7}9%6 ﬁ‘i)gged

vi gorously uggﬁr drogen at "at nosphéric pressure’for ns until

conpl ete (I% Pr¥d)-by hydrogen uptake and/or HPLC). The reaction mxture
was purged with nitrogen, and filtered through a pad of dry filter aid to
remove catalyst, the ¢ was washed through with i opyl acetate, and
the filtrate an%OWBQHnagg) W%B@paﬁfghB %ﬁPE‘H‘%U&ﬁ%?"XNas concentrated in
vacuo 8o a low volune, and isopropyl acetate was added. Reconcentrated in
vacuo to | ow 30 vol une, then isopropylﬁet ate and water were sequentially

O

added. This m xture was then shak & a corrpl(%e bi phasi c sol uti on,
whi ch was separated and WO 02/ 096893 | EPO@,{,205884

Suitable reaction conditions will be apparent to the skilled person.
Particularly a solution of ethyl 2-chloroacetoacetate (35.4g, 29.7mL, 0.21 mol)
10 and 4-(trifluoromethyljthiobenzamide (V1) (44g, 0.21 mol) in EtOH (300mL) was
refluxed overnight. After cooling to room temperature the solvent was removed
in vacuo.

The compound of formula (V1) is commercially available.
15 '
Compound of formula (II) wherein X is methyl is conveniently prepared from

compound (VII):
O><C02Me
oN /[ j (Vi)

Suitable reaction conditions for X=Me are: (vii) (1wt) was dissolved in IMS and
AcOH with stirring at 20°C. Hydrogenation catalyst (10% Pd/C, 50% wet,
0.075wt) was added, the mixture was purged with hydrogen, and then stirred
vigorously under hydrogen at atmospheric pressure for 135+30mins until

25 complete (Monitored by hydrogen uptake and/or HPLC). The reaction mixture
was purged with nitrogen, and filtered through a pad of dry filter aid to remove
catalyst, the cake was washed through with isopropyl acetate, and the filtrate
and wash was combined. The organic liquor was concentrated in vacuo to a low
volume, and isopropyl acetate was added. Reconcentrated in vacuo to low

30 volume, then isopropyl acetate and water were sequentially added. This mixture
was then shaken to give a complete biphasic solution, which was separated and

20



10 the organics were discarded. The aqueous was treated wth conc HCl, and
extracted with i sopropyl acetate. The organics were discarded, and the
aqueous we29@at ed with 32% NaOH dr opwi se. Thi s sol uti oRCraEPY/IS84 added
dropwise to a stirred slurry of K2CO8 (1wt) in DCM and this m xture was
stirred vigorously to 5 obtain a conplete biphasic solution. The two phases
were then separated and the aqueous phase was extracted again with DCM
The DCM extracts were conbi ned and concentrated atnospherically to a | ow
volume, rediluted with DCM and concenjgated to ca 5vols. This solution was
used directly in the next stage. Expected Yield: 83%theory, 84% w w. 10
This conmpound (VII) has not been reported in the literature and is thus
believed to be novel. This conpound fornms a further feature of the
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The ppoduct was obtained by crystallisation from 30
| sopropyl acetate/iso-octane with seeding. Expected yield: 93%theory, 99%
W W,

This compound (VII) has not been reported in the literature and is thus

believed to be novel. This compound forms a further feature of the invention:

15 The compound (VII) and compound of formula (Il) where X is H are
prepared from compound (VIil)

COOH
C/©/ (v

Suitable reaction conditions are: 2-(4-cyanophenoxy)-2-methylpropionic acid (or

20 compound (viii)) (1wt) was dissolved in methanol and trimethylorthoformate
(TMOF, 1vol) with stirring under nitrogen’. Sulfuric acid (98%, 0.08vol, 0.32eq)
was then added, and the mixture was heated to reflux with HPLC monitoring.
The reaction was typically complete after approx 1.5-2hrs at reflux. The batch
was cooled, and added to a stirred suspension of potassium carbonate (0.65eq)

25 in isopropyl acetate and then concentrated in vacuo to a total volume of approx
4vol. Isopropyl acetate was added, and the slurry concentrated in vacuo to a
total volume of approx 4vol. Isopropyl acetate (4vol) and water (5vol) was added,
the resultant biphasic solution was separated, and the organics were washed
with water. The product was obtained by crystallisation from

30 isopropylacetate/iso-octane with seeding. Expected yield: 93% theory, 99% w/w.



WO 02/ 096893 PCT/ EPO2/ 05884 11 Suitable reaction conditions for conpound
of fornmula (11) where Xis H are: The conpound (vii) is suspended in |IM
cont ai ni NyoAC@89aNd treated with 10%°d/ C catal yst (50% Wwer/EPD2/03889 .
Hydrogenated at roomtenp for 60-90mns wuntil. essentially conplete by
HPLC. The am noacid precipitates during the 5 reduction to give a fairly
thick slurry at the end of the reaction. This is diluted with water and
heated to obtain a conplete solution. Filtered through celite to renove
catal yst and washed through with 1:1 adfiMs. The filtrate and washi ngs are
concentrated in vacuo to ca 10vols, and treated with cHCl (1vol).
Reconcentrated in vacuo to ca 4vols, by which tine a thick slurry results.
This is 10 collected by vacuumfiltrati on and washed with water and dried
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OH | / (I ﬁdme{f)ld'l%q{?\ﬁis éﬂmﬂ%ddfﬁl'@%%ﬁ?@ﬁlge&é& Pf‘gftfﬁeé‘?ﬂ){wlthhe conpound
i sI obt ai Eed1 @6 PdHe catalestt(5aMwehOTswi). Hy?lro@eﬂa&atd elﬂfrbbirft_éln% fqtf a@tgl;?,ﬁmse?h
pol ynor phs. : r rys isation, to ain the
parent _and %W’tﬁgée%@% %él@?ﬁégﬁi@g -Sesmiipati prechRats g Benbel ow
For m 2 and BEHEI® kndivee iy thick sldoyhah thenend bf thef reaciien.aThis &adiluted with
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10 collected by vacuum filtration and washed with water and dried at 50C in vacuo

to constant weight. Yield is 70-75% as hydrochloride salt.

Compound (VIIl) is prepared from (IX) or may be commercially obtained.

15
OH
c/©/ &
N
(IX) is commercially available.
20 Preferably the compound is obtained as the parent and forms 2 and 6 are

particularly preferred polymorphs. Water must be removed prior to crystallisation

to obtain the parent and either form 2 or 6 can be obtained as described

hereinbelow. Form 2 and form 6 can be obained from a variety of crystallisation

solvents. Typically both can be obtained from ethyl acetate/iso-octane mixtures
25 by seeding after the final hydrolysis reaction.

Forms 2 and 6 form a further feature of the invention and may be
prepared by the method of this invention or any other method apparent to a
person skilled in the art.
30
As detailed above, the compounds of the invention find utility in the
hPPAR alpha mediated diseases or conditions include dyslipidemia including



hPPAR al pha nedi at ed di seases or conditions include dyslipidem a including
WO 02/ 096893 PCT/ EP02/ 05884 12 associ ated di abetic dyslipidem a and m xed
dysl i pi dewDap/0ssgpsir ome X (as defined in this applicati onPCRiIEPOBOESBACES
met abol i c syndrone), heart failure, hypercholesterem a, cardiovascul ar

di sease including atherosclerosis, arteriosclerosis, and hype
rtriglyceridema, type Il diabetes nellitus, type |I 5 diabetes, insulin
resi stance, hyperlipidem a, and regul ation of appetite and food intake in
subj ects suffering fromdisorders such s obesity, anorexia bulima, and
anorexi a nervosa. Qther diseases or conditions include inflanmmation. In
particul ar, the conpounds of this invention are useful in the treatnent and
prevention of cardiovascul ar di seases and conditions including
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15 compounds of formula (l) include conventional salts formed from
pharmaceutically acceptable inorganic or organic acids or bases. More specific
examples of suitable acid salts include ,hydrochloric, hydrobromic, sulfuric,
phosphoric, nitric, perchloric, fumaric, acetic, propionic, succinic, glycolic, formic,
lactic, maleic, tartaric, citric, palmoic, malonic, hydroxymaleic, phenylacetic,

20 glutamic, benzoic, salicylic, fumaric, toluenesulfonic, methanesulfonic,
naphthalene-2-sulfonic, benzenesulfonic hydroxynaphthoic, hydroiodic, malic,
steroic, tannic and the like. Other acids such as oxalic, while not in themselves
pharmaceutically acceptable, may be useful in the preparation of salts useful as
intermediates in obtaining the compounds of the invention and their

25 pharmaceutically acceptable salts. More specific examples of suitable basic
salts include sodium, lithium, potassium, magnesium, aluminium, calcium, zinc,
N,N'-dibenzylethylenediamine, chloroprocaine,  choline, diethanolamine,
ethylenediamine, N-methylglucamine and procaine salts. References
hereinafter to a compound according to the invention include both the compound

30 of the invention and its 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



hereinafter to a conpound according to the invention include both the
conpound 30 of the invention and its pharmaceutically acceptable salts and
sol vat es.wOhe/oespapounds of the invention and their phar ma®emtEPOADISY4
acceptable derivatives are conveniently adm nistered in the form of
pharmaceutical conpositions. Such conpositions may conveniently be
presented for use in WO 02/096893 PCT/ EP02/ 05884 13 conventional manner in
adm xture with one or nore physiologically acceptable carriers or
excipients. Wile it is possible that ¢®npounds of the present invention
may be 5 therapeutically adm nistered as the raw chemcal, it is preferable
to present the active I ngredi ent as a pharmaceutical formulation. The
carrier(s) must be "acceptable” in the sense of being conpatible with the
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di sorder of the reciplent at'| ns may conveniently be presented
in unit dosage formand nay be prepared by any of the nethods well known
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pharmaceutically acceptable carriers therefore and, optionally, other therapeutic
and/or prophylactic ingredients.
15
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
20 may depend upon for example the condition and disorder of the recipient. The
formulations may conveniently be presented in unit dosage form and may be
prepared by any of the methods well known in the art of pharmacy. All methods
include the step of bringing into association the compounds ("active ingredient")
with the carrier which constitutes one or more accessory ingredients. In general
25 the formulations are prepared by uniformly and intimately bringing into
association the active ingredient with liquid carriers or finely divided solid carriers
or both and then, if necessary, shaping the product into the desired formulation.

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



association the active ingredient with liquid carriers or finely divided
solid carriers or both and then, if necessary, shaping the product into

t he desi rwo okosased ati on. Forrmul ations suitable for oral @&EMEPIZ0IS&L | on nay
be presented as 30 discrete units such as capsul es, cachets or tablets
(e.g. chewable tablets in particular for paediatric adm nistration) each
containing a predeterm ned anount of the active ingredient; as a powder or
granul es; as a solution or a suspension in an aqueous liquid or a
non-aqueous liquid; or as an oil-in-wat4r liquid WO 02/096893

PCT/ EPO2/ 05884 14 emul sion or a water-in-oil liquid enulsion. The active
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tablets may be ma e by moulding in a suitable machine a mixture of the

15 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.

20 Alternatively, the compound of the present invention may be incorporated
into oral liquid preparations such as aqueous or oily suspensions, solutions,
emulsions, syrups or elixirs, for example. Moreover, formulations containing
these compounds may be presented as a dry product for constitution with water
or other suitable vehicle before use. Such liquid preparations may contain

25 conventional additives such as suspending agents such as sorbitol syrup, methyl
cellulose, glucose/sugar syrup, gelatin, hydroxyethylcellulose, carboxymethyl
cellulose, aluminum stearate gel or hydrogenated edible fats; emulsifying agents
such as lecithin, sorbitan mono-oleate or acacia; non-aqueous vehicles (which
may include edible oils) such as almond oil, fractionated coconut oil, oily esters,

30 propylene glycol or ethyl alcohol; and preservatives such as methyl or propyl p-
hydroxybenzoates or sorbic acid. Such preparations may also be formulated as
suppositories, e.g., containing conventional suppository bases such as cocoa
butter or other glycerides.



or other suitable vehicle before use. Such liquid preparations may contain
25 conventional additives such as suspendi ng agents such as sorbitol syrup,
met hyl  cwDloaloosse; gl ucose/ sugar syrup, gel atin, hydroxye®PhyIEPet/hisBose,

car boxymet hyl cellul ose, alum num stearate gel or hydrogenated edible
fats; enmulsifying agents such as lecithin, sorbitan nono-ol eate or acaci a;
non- agueous vehicles (which may include edible oils) such as al nond oil,
fracti onated coconut oil, oily esters, 30 propylene glycol or ethyl

al cohol ; and preservatives such as nettyl or propyl p- hydroxybenzoates or
sorbic acid. Such preparations nmay al so be fornulated as suppositories,
e.g., containing conventional suppository bases such as cocoa butter or

ot her glycerides. WO 02/096893 PCT/ EP02/ 05884 15 Formul ati ons for
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pastil |l es goarmuésand talhlets ﬂﬂha«ind/prevmrsgdd@sfmbled a basis such as gelatin
and glycerin or sucrose and acacia. The conpound nmay al so be fornul ated as

depot preparations. Such | ong
Formulations for rectal administration may be presented as a suppository

15 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

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

The compound may also be formulated as depot preparations. Such long
acting formulations may be administered by implantation (for example
subcutaneously or inframuscularly) or by intramuscular injection. Thus, for

25 example, the compounds may be formulated with suitable polymeric or
hydrophobic materials (for example as an emulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly
soluble salt.

30 In addition to the ingredients particularly mentioned above, the
formulations may include other agents conventional in the art having regard to
the type of formulation in question, for example those suitable for oral
administration may include flavouring agents.
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subcut aneously or intranuscularly) or by intramuscular injection. Thus, for
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hydr ophobic materials (for exanple as an enulsion in an acceptable oil) or

i on exchange resins, or as sparingly soluble derivatives, for exanple, as
a sparingly soluble salt. 30 In addition to the ingredients particularly
menti oned above, the fornulations nmay include other agents conventional in
the art having regard to the type of f@&rnulation in question, for exanple
those suitable for oral admnistration may include flavouring agents. WO
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15 The compound of the invention 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

20 (for example 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 (1) with a further therapeutic agent in the treatment of a hPPAR alpha

25 mediated disease.

When the compound of the invention is used in combination with other
therapeutic agents, the compounds may be administered either sequentially or
simultaneously by any convenient route.

30

The combinations referred to above may conveniently be presented for
use in the form of a pharmaceutical formulation and thus pharmaceutical
formulations comprising a combination as defined above optimally together with
a pharmaceutically acceptable carrier or excipient comprise a further aspect of



20 (for exanple thiazolidinediones such as e.g. Pioglitazone and
Rosiglitazone). The conpounds may al so be used in conbination with

ant i hyperwengiossongents such as cal ci um channel ant agoni PCI/ERZIOREE
inhibitors. The invention thus provides in a further aspect the use of a
conbi nati on conprising a conpound of forrmula (I) with a further
therapeutic agent in the treatnment of a hPPAR al pha 25 nedi ated di sease.
When the conpound of the invention is used in conbination wth other

t herapeutic agents, the conpounds may W& adm ni stered either sequentially
or simultaneously by any convenient route. 30 The conbinations referred to
above may conveniently be presented for use in the formof a
pharmaceutical fornulation and thus pharnaceutical formnulations conprising

2 Sonbi nat it #cHioh!1oITRLORIANIAI B ohOHE! BP el borfbifltRI°SEt ! Ga! | v

accept abl e ri.er or excipient conpris aspec
PCT/ EP0O2/ oa%fgwmsf‘?fet @'ﬂ’ﬁoeﬁﬂqt@ﬁtlaﬁm@n ﬁmq}ﬁaﬂGQUSWonéﬁBﬂtaie odr sgotbined

conbi nat i onsharmadesticaldarmuiitiohed ei t her sequentially or sinultaneously in
separate or conbined pharmaceutical formulations. 5 Wien conbined in the

sanme formulation it will be appreciated that the two conpounds nust be
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Lher apeut i g@gﬁgﬁt&ggﬁ@?gngyﬁg Ry, BESTpA RCRRY, TevERicHh BrfluBReR",

dose of ead® Mdn SHEh mﬁeﬁeﬁa%mqmwm@ush@oammmnthe agted al one.
Apprcrmlate doses will be readily appreciated by those skilled in the art.

When a compound of the invention is used in combination with a second
therapeutic agent active against the same hPPAR alpha 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.

15
The invention is illustrated by reference to the following Examples which
should not be construed as limiting thereto.
Examples
20
1. Preparation of Form 2
2-methyl-2[4-{[4-methyl-2-[4-trifluoromethyl thiazol-5-yl-carbonyl
amino]methyl}phenoxy propionic acid was dissolved in 3 vol ethyl acetate and
25 warmed to 60°C. Iso-octane (3vols) was then added over 20mins, then the batch

was seeded with authentic material (0.001wt, Form 2). Further iso-octane (3vols)

was added over 30mins, causing the batch to crystallise. The mixture was

allowed to stir at 62°C for 60+min, before being cooled back to 2°C over 60min.

Aged at this period for a further 60min, then the product was collected by
30 vacuum filtration, and washed sequentially with 3:1 iso-octane:ethyl acetate,
| (1vol) and then with iso-octane (1vol). Expected Yield: 93% theory, 90% wi/w.

Alternatively, 2-methyl-2[4-{[4-methyl-2-[4-trifluoromethyl thiazol-5-yl-carbonyl
amino]methyl}phenoxy propionic acid is dissolved in 3 vol of ethyl acetate by



The invention is illustrated by reference to the foll ow ng Exanpl es which
shoul d not be construed as limting thereto. Exanples 20 1. Preparation of
Form 2 2-wotobph6823 4- {[ 4- net hyl -2-[4-trifluoronet hyl thi azeCTEPyr/essst bonyl
am no] net hyl } phenoxy propionic acid was dissolved in 3 vol ethyl acetate
and 25 warnmed to 60C. |Iso-octane (3vols) was then added over 20m ns, then
the batch was seeded with authentic material (0.001wt, Form 2). Further

i so-octane (3vols) was added over 30m ns, causing the batch to
crystallise. The mixture was allowed 18 stir at 62C for 60m n, before

bei ng cool ed back to 2C over 60m n. Aged at this period for a further
60m n, then the product was collected by 30 vacuumfiltration, and washed
sequentially with 3:1 iso-octane: ethyl acetate, (lvol) and then with
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hrs. The res slurry i's"coole hel d for an hour.
The cr@stal line solid was collected by filtration and dried under vacuum
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formt. Forunder yacuura torgivebthgucorepgunitbas cadtadiine fofRCR.di agr am ( Figure 1)

Form 2 can be unambiguously defined by:
XRD diagram: (Figure 1)
15 Sample preparation: Powder placed on a sample holder in silica
X-ray tube voltage (kv) , current (mA): 40kV, 40mA
Temperature/ humidity: Ambient
Chopper: 0.03 Deg
Scan mode rate: Continuous, 1Deg 2teta/min
20 Sample spinner: On.
Divergent slit incident bean: V12
Scatter slit incident, scatter lit diffracted: 2 mm, 0.1mm
Receiving slit: 0.6mm
Scan range: 5 to 45 2 teta.

25

Form 2

2theta, d-spacing
30 4.6, 19

8.6, 10

9.2, 9.6

11.7, 7.6

13.7, 6.4



15 Sanpl e preparation: Powder placed on a sanple holder in silica X-ray
tube voltage (kv) , current (nmA): 40kV, 40mA Tenperature/ humdity:

Anbi ent Ghopper6s9d. 03 Deg Scan node rate: Continuous, 1 DegTatrer/esssi n 20
Sanmpl e spinner: On. Divergent slit incident bean: V12 Scatter slit
incident, scatter |lit diffracted: 2 nm 0.1 mm Receiving slit: 0.6mm Scan
range: 5 to 45 2 teta. 25 Form2 2theta, d-spacing 30 4.6, 19 8.6, 10
9.2, 9.6 11.7, 7.6 13.7, 6.4 WD 02/ 096893 PCT/ EPO2/ 05884 19 14.5, 6.1
15.5, 5.7 17.1, 5.2 18.3, 4.8 5 18.9194.7 19.7, 4.5 20.0, 4.4 20.7,
4.3 21.6, 4.1 10 22.7, 3.9

14.5, 6.1
15.5, 5.7
171, 5.2
18.3, 4.8
5 18.9, 4.7
19.7, 4.5
20.0, 44
20.7, 4.3
21.6, 41
10 22.7, 3.9
22.9, 3.9
254, 3.5
27.6, 3.2
32.3, 2.8
15 371, 24
41.9, 2.1

20

DSC (Figure 2)
DSC:
25 Temperature Ramp: 10°C/min
Start, Stop temperature: 10 to 300°C
Purge Gas,Rate: N2 50mL/min
Pan: 30uL aluminium vented.

30 Form 6

Form 2 (1g) was dissolved in EtOAc (5ml, 5 vol). The solution was stirred at
RT and within an hour it had become a suspension. The solid form 6 was
isolated by filtration.



22.9, 3.9 25.4, 3.5 27.6, 3.2 32.3, 2.8 15 37.1, 2.4 41.9, 2.1 20 DsSC
(Figure 2) DSC. 25 Tenperature Ranp: 10C/ mn Start, Stop tenperature: 10
to 300C WoOrige9dBes, Rat e: N2 50ni/ m n Pan: 30pL al um ni um PEmtEPA2/05880 Form 6
Form2 (1 g) was dissolved in EtQAc (5ml, 5 vol). The solution was stirred
at RT and within an hour it had becone a suspension. The solid form6 was
I solated by filtration. WO 02/ 096893 PCT/ EP02/ 05884 20 In an alternative
met hod, 2-methyl-2[4-{[4-nmethyl-2-[4-trifluoronethyl thiazol-5-yl-carbonyl
am no] net hyl } phenoxy propionic acid wag0di ssolved in 3 vol of ethyl
acetate by heating to reflux and adjusted to 203C. The batch was then 5
seeded with authentic material (0.001w, Form.6), and allowed to stir for
30- 60m ns until crystallisation was well established. |so-octane (3vols)
was added over 30mns, and the m xture was allowed to stir at 20C for

at this period for

i i i of 60m N e LBAYE o HEiOthas? B AR e o RDImeloN] and

i1, SoqCA) izl ome sy iaoid it er,

unanbi guou Sﬂtf%tﬁygquﬁg%tgwgaqﬁlgetg rghﬁx ghd adjL?sted % %4_-33.’9. The Y)Vétcﬁ was then

5 seeded with authentic material (0.001wt, Form 6), and allowed to stir for 30-
60mins until crystallisation was well established. [so-octane (3vols) was added
over 30mins, and the mixture was allowed to stir at 20°C for 60min, before being
cooled to 2°C over 30min. Aged at this period for a minimum of 60min, then the
product was collected by vacuum filtration, and washed sequentially with 1:1 iso-

10 octane:ethyl acetate, (1vol) and then with iso-octane (1vol). Expected Yield: 93%

theory, 90% wiw.
Form 6 can be unambiguously defined by

XRPD (Figure 3)
15
Sample preparation: powder packed on a front filled recessed silica holder.

X-ray tube voltage: 40 kV
X-ray tube current: 55 mA
20 Temperature/humidity: ambient
Wavelength Alphat: 1.54 A
Start angle: 2° 26
End angle: 45° 20
Step size: 0.02° 20
25 Time per step: 1.0 second
Diffractometer:
Sample spinner: ON
Primary Optics:
Soller slit: 0.04 rad
30 Divergence slit: automatic
Irradiated length: 10.0 mm
Secondary Optics:
Receiving slit: 0.20 mm



XRPD (Figure 3) 15 Sanple preparation: powder packed on a front filled
recessed silica holder. X-ray tube voltage: 40 kV X-ray tube current: 55
mA 20 Terworanesed hum dity: anbient Wavel ength Al phal : PCIAEPA/08B4ar t
angle: 2 20 End angle: 45 20 Step size: 0.02 20 25 Tinme per step: 1.0
second Diffractoneter: Sanple spinner: ON Primary Optics: Soller slit:
0.04 rad 30 Divergence slit: automatic Irradiated Ilength: 10.0 mm
Secondary Optics: Receiving slit: 0.20 mm WO 02/ 096893 PCT/ EP02/ 05884 21
Soller slit: 0.04 rad Form6 5 2theta, 2d-spacing 11.7, 7.5 11.9, 7.4
13.8, 6.4 16.5, 5.4 10 17.9, 5.0 19.6, 4.5

Soller slit: 0.04 rad
Form 6

5 2theta, d-spacing
117, 7.5
11.9, 7.4
13.8, 6.4
16.5, 5.4
10 17.9, 5.0
19.6, 4.5
20.5, 4.4
20.6, 4.3
-20.9, 4.2
15 221, 4.0
23.1, 3.9
234, 3.8
27.7, 3.2
28.2, 3.2
20 29.0, 3.1

DSC — (Figure 4).



20.5, 4.4 20.6, 4.3 20.9, 4.2 15 22.1, 4.0 23.1, 3.9 23.4, 3.8 27.7,
3.2 28.2, 3.2 20 29.0, 3.1 DSC - (Figure 4). WO 02/096893 PCT/ EP02/ 05884
22 O ai mw0b2/o968pet hod of preparing a conpound of fornul aPCI)EP02/658& \ N S
/| ~~CF3 (1) HOOC XO N and pharmaceutically acceptable salts and sol vates
t hereof conprising the 10 reaction of a conpound of fornmula (1) \ NHa
Xo00C><O (11) 15 wherein Xis Me or Hwith a conpound of formula (111)

Xx"OC s CF3 (I1'l1) N 20 wherein X is cglzorine or imdazole.

Claims

1. A method of preparing a compound of formula (1).

H ° CF, H
o O

and pharmaceutically acceptable salts and solvates thereof comprising the
10 reaction of a compound of formula (Il)

'xooc><o D)

15

wherein X is Me or H

with a compound of formula (lil)

x'oc s
7—< >—CF3
X l(l (Iny

20

wherein X' is chlorine or imidazole.

2. Form 2 of 2-methyl-2-[4-{[4-methyl-2-[4-trifluoromethylphenyl]thiazol-5-yI-

carbonyl)amino]methyl}phenoxy] propionic acid.

25

3. Form 6 of 2-methyl-2-[4-{[4-methyl-2-[4-trifluoromethylphenyl]thiazol-5-yI-
carbonyl)amino]methyl}phenoxy] propionic acid.



2. Form 2 of

2-nmethyl -2-14-{[4-methyl -2-[4-trifl uoronethyl phenyl]thiazol-5-yl -

car bonyl )woionodases hyl } phenoxy] propionic acid. 25 3. For mPETaP02/05884
2-methyl -2-[4-{[4-nethyl -2-[4-trifluoronethyl phenyl]thiazol-5-yl -

car bonyl ) am no] net hyl } phenoxy] propionic acid. WO 02/ 096893 PCT/ EP02/ 05884
23 4. A pharmaceutical conpositions conprising a conpound of claim2 and/or
claim3 in association with a pharnaceutically acceptable diluent or
carrier. 5 5. In another aspect, the p 8sent invention provi des the
compound of Caim2 and/or 3 for use in therapy, and in particular, the
human nedi ci ne. 6. The use of a conpound of Cdaim2 and/or 3 for the

manuf acture of a nedicanent for the treatnent of a hPPAR al pha nedi at ed
di sease or 4.10 Aophiammageutizal gompositidn® tompeisingea iconfpotinpadfi ciim gudider Ng

By st rat 1 on PR B &SociBiESRNOk, BABEHACAIGERACRRIbI0 Sinent ppr
Cl ai m 2 and/ or SarTes.

5 5. Inanother aspect, the present invention provides the compound of Claim 2
and/or 3 for use in therapy, and in particular, the human medicine.

6. The use of a compound of Claim 2 and/or 3 for the manufacture of a
medicament for the treatment of a hPPAR alpha mediated disease or
10 condition.

7. A method of treatment of a patient suffering from a hPPAR alpha mediated
disease or condition comprising the administration of a therapeutically
effective amount of a compound of Claim 2 and/or 3.
15



