WO 02/ 062774 PCT/ USO1/ 49230 THI AZOLE DERI VATI VES FOR TREATI NG PPAR RELATED
DI SORDERS The present invention relates to certain novel conmpounds. In
parti cul awp ckloe27p4 esent invention rel ates to conmpounds t ratr/iot/4e2ae e human
per oxi some proliferator activated receptors 5 ("hPPARs"). The present
invention also relates to nmethod for preparing the conpounds, their use in
nmedi ci ne, pharmaceutical conpositions containing themand nethods for the
prevention or treatnent of PPAR medi at ed di seases or conditions. Several

i ndependent risk factors have been associ ated wi th cardi ovascul ar di sease.
These include ﬁﬁi‘ﬁzé?otbgn’%}?l?&ﬁp*qu}f‘ér B S8E1T P HoGePE E0RI SO/ | evel s of
triglycerides, elevated LDL 10 chol esterol, elevated total chol esterol, and
low | evel s of HDL chol esterol . HMG CoA reductase inhibitors ("stati ns")
are useful for treating conditions characterized by high LDL-c levels. It
has been shovihe pieagntinyemtion riptesTip certainsnonegltcorypduniiss j e pertieuar, thedigesntg t he ri sk
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Per oxi sone Proliferator-Activated tors have been i sol ated and terned
PPAR- al phafPnpigkiieg d1eiding er'ﬁﬁﬂm'%%s&y Elovapd Ryl MEYCRIYEP: WF 2PPAR- bet a) .
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el enent s, ponse el enents (PPRE). To date, PPRE s have been
identifi ed‘}egreg{;% Ie\gﬁhﬁgﬁ@gr%s of a nunber of genes encodi ng proteins that

regul ate |i pi dNIRBMapeasrined aa fgeistesidanen athichmpre gheey apomaous dkse cuRdt e i n
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25 Peroxisome Proliferator Activated Receptors (PPARSs) are orphan receptors belonging to

the steroid/retinoid receptor superfamily of ligand-activated transcription factors. See, for
example Willson T.M. and Wahli, W., Curr. Opin. Chem. Biol., 1, pp235-241 (1997) and Willson
T.M. et. al., J. Med. Chem., 43, p527-549 (2000). The binding of agonist ligands to the receptor
results in changes in the expression level of MRNA's enclded by PPAR target genes.

30 Three mammalian Peroxisome Proliferator-Activated Receptors have been isolated and
termed PPAR-alpha, PPAR-gamma, and PPAR-delta (also known as NUC1 or PPAR-beta).
These PPARSs regulate expression of target genes by binding to DNA sequence elements, termed
PPAR response elements (PPRE). To date, PPRE's have been identified in the enhancers of a
number of genes encoding proteins that regulate lipid metabolism suggesting that PPARs play a

35 pivotal role in the adipogenic signalling cascade and lipid homeostasis (H. Keller and W. Wahli,
Trends Endocrinol. Metab 291-296, 4 (1993)).



2 It has now been reported that thiazolidinediones are potent and sel ective
activators of PPAR-gamma and bind directly to the PPAR-gamma receptor (J.
M Lehrmarwoak/oéxv4, J. Biol. Chem 12953-12956, 270 (199%Cr/uspt/ew2d@i ng

evi dence that PPAR-gamma is a possible target for the therapeutic actions
of the thiazolidinediones. 5 Activators of the nuclear receptor PPARy, for
exanpl e troglitazone, have been shown n the clinic to enhance

i nsulin-action, reduce serum glucose and have small but significant effects
on reducing serumtriglyceride levels in patients with Type 2 di abetes.
See, for exanple, D. E. Kelly et al., Curr. Opin. Endocrinol. D abetes,
90-96, 5 (2), 1thi988y bedWlrefdried ManBRILlIBHeddnes av%matenpéﬂﬂl’sﬁﬁétﬂb A&vatorsbs 7- 348, 32
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Act i (yatl 037) L gJéARa results in transcription of enzynes that increase 20
fat y acid ¢ t9 ol ismand decrease de-novo fatty acid synthesis in the
liver resultiige mechpaismdarctbig trigtyeérige yaneringeifeshanpepssiodearagioninpntly increased
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of apoC-1I11. 1Vt I ncreases

cl ear ance %f® e’%ﬂ_ﬁ'on Sg‘?ée ??8?3"&%&?1)@8%53 ar?A ’F?(C’eét}hécfmb i RERE ésﬁ %t osi s,
(Shannon, 176&!17(9), (18209- S37, 124 (Suppl), (1996). 25 Certain conpounds that

actihyate or ORI $€4 cl&&@&f%%gs‘()dhtch rr%? fowlef sémﬁ &i g%erfd@de%B%Ml{SLc hgen
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Accgg di nglfa(ﬁytAafa daf¥ iRk 8 d@&@é@e@%o@o @W@ﬂm@&s L%Jmé@eshnﬁaﬁt decreased
phar maceut i cal %@Zacce ptabl e salts and sol vates and hydrol ysabl e esters

t her eof . \}@XY?V' ?thgmp@ﬁ/\(y@@_pfqggg@olse(getloo pgapdpgtlon PPARC activation decreases

production of apoC-Ill. Reduction in apoC-lll, an inhibitor of LPL activity, increases clearance of
VLDL. See, for example, J. Auwerx et al., Atherosclerosis, (Shannon, Irel.), S29-S37, 124
(Suppl), (1996).

25 Certain compounds that activate or otherwise interact with one or more of the PPARs have
been implicated in the regulation of triglyceride and cholesterol 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 W099/04815 (Shimokawa et al.). In a recent
report (Berger et al., J. Biol. Chem. 1999), vol. 274, pp. 6718-6725) it was stated that PPARS

30 activation does not appear to modulate glucose or triglyceride levels.

Accordingly the invention provides a compound of formula 1 and pharmaceutically
acceptable salts and solvates and hydrolysable esters thereof.



HOO/ s ReBR R RZ\ RXy\o(Re)V 0z RO (1) wherein: Rl and R2 are
i ndependently H or Cl1.3 alkyl, or RL and R2 may together with the carbon 5
atomto vWoaoR/0631ey are bonded forma 3-6 nenbered cycl oal lpgiT/usongp23@and at
| east one of RlL and R2 nust be other than H X2 is 0, S, or (CRLOR1l1)"
where nis | or 2 and R10 and R11 are independently H, fluorine, or
Cl.6alkyl; R3, R4, and R5 are independéntly H Cl1.3al kyl, OCH3, CF3, allyl,
or halogen. 10 one of Yand Zis N, the other is Sor 0; R6 and R7 are
i ndependently H, phenyl, benzyl, fluorine, OH Cl1_6 alkyl, allyl, or R6 and
R7 may together with the carbon atomto which they are bonded form a
carbonyl group; RO is H CF3, @or Cl.@al kyl; Each R8 is independently CF3,
Cl_3al kyl, OCH3, or hal ogen; 5y id 8 1, 2, 3, 4, or 5 1In another
aspect, the present inventi'é‘%1 kscl a\TBt hod for revention or
treatment of a disease or cohditio ' ®more human PPAR
al pha, gamma or delta ("hPPARs") conprising &8m ni ation of a
therapeutically effective anmount of a conpound @f this invention. 20 hPPAR
nedi at ed di seases or conditions include dyslfpidena including associ ated
di abetic dyslipidema and m xed dyslipindem a, syndronme X (as defined in
this application this enbraces netabolic syndrone), heart failure,
hypercholester%niaz cardi ovascul ar di sease including atherosclerosis,
arterioscl eroi"§™®"and hypertriglyceridenia, type Il diabetes nellitus, type
| di abetes, iRisod Rhereésieseranaiy,H dryhe plkylpir R andiR® mayf tbaatma wito the camiot hel i al
hypes prol i I i NGl pdi I ASi 1
Con {1 on LI, BB BERoR i e B & B e PP T2  e and
f ood i nt ak® MYst RQYXNA uffering from di sorders such as obesity, anorexia
bulima, andXanad,soaCReIRIYseherd mispair RisadR&rand Rerrciatgpendutsy B fluohies or
invention arg Wseful in the treatnent and prevention of diabetes and
car di ovascUl"ar’ di seases and conditions including atheroscl erosis,
arterioscl er ot & #Rra? INgeRACEHIY Ent el k4 AC Ségd alps or haleagBeni a. 30 In
anotfer aspecione biveafy 28 thelgheeRts @; pr ovi des pharmaceuti cal conpositions
conprising a_£Q ynd.of the jnyventi referably.in asspciatson wth a
phar maceut i cal f'q%gcaerﬁfnéjﬁfeendg?qyuéﬁ enyg Béncz rfulog?e.’ %Cbﬁlwgf%gﬂr R an /Y
PCT/ US01/ 4%¥30gether with the carbon atom to which they are bonded form a carbony! group;

R’ is H, CF;, or Cyealkyl;

Each R®is independently CF3, C,.salkyl, OCHj, or halogen;

15 yis0,1,2,3,4,orb5.

In another aspect, the ;;resent invention discloses a method for prevention or treatment of a
disease or condition mediated by one or more human PPAR alpha, gamma or delta ("hPPARs")
comprising administration of a therapeutically effective amount of a compound of this invention.

20 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 including
atherosclerosis, arteriosclerosis, and hypertriglyceridemia, type 1l diabetes mellitus, type |
diabetes, insulin resistance, hyperlipidemia, inflammation, epithelial hyperproliferative diseases

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

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

or carrier.



4 I n anot her aspect, the present invention provides a conpound of the
invention for use in therapy, and in particular, in human nedicine. In
anot her awpeee277he present invention provides the use of peTamopeusd of the
invention for the manufacture of a nmedicanment for the treatnent of a hPPAR
medi at ed di sease or condition. 5 As usad herein, "a conmpound of the

i nvention"” nmeans a conpound of fornula™(l) or a pharmaceutically
acceptable salt, or solvate, or hydrol ysable ester thereof. Wile

hydrol yzabl e esters are included in the scope of this invention, the acids
are preferred because the data suggests that while the esters are useful
conmpounds, it Imanotiat bspkl, the pheiithreeativh @sovides sberagoubdieitheicinadrydcusehat ar e

the acti y%95939@”?ﬁ@%ﬁ@‘g@“m@@emg&Ol yse readily 10 can produce the

carboxylic aci condrtrons or in vivo. General I%/ the

car boxyl i ¢ aci'ancgher gerech Beiprespaityenten Prividas heg usmef acrnYnsef the inyastiosdri on
assays, Whhé mam{]&uﬂ_sbe& me@esndhtfor msu%:at}nyrgmf QHPP:?(}F@?bdiFMH qr‘sgasg@t &dﬁ@itibﬁ the
transi ent transfection assay pres duye to rol ysis. erre
hydrol yeabl o e3Erb i LR E g SRR e el oS R RO EE rmy b
st rai ght aihaimaceuticallyrageentabte sehair molvaie tohipldralirsalele bstér thesealr s are nore

preferred. 15 viighgdraiplabiedstet£a8 incRB& iR fheBlopRMAihRanedtidnt the oM e Pref erabl y
Rl and R2 are

bot h . Preferably X s 0, S or R10R11). Mbst
pr ef er abl Pr¥9TEkPegaRE e dgip W@?%%'ihét "F@e }h§ egiers.ar ﬁ&%%’”‘ﬁ?ﬂf‘t TRY 2@l o
i ndependerntiel tiye &tidsrto mbichyHey hydpolgdedha lateth&adtige ¢dmpR0ndar Bdters &alk ydholyiss re&adily
Preferably, g : 1:S i : f I $: H,
ao, ool g e PRl ol Hosy oSy i ol Sefgbbfbaidiell
R7 is H Z@t'ﬁ'éP%tPgtﬂ Rindingcand fegnsieat Yr%@ﬁ’é’r‘?&é?ﬁyﬁy”']ﬂegﬁee@‘PB@'OePr”é‘fL@P%{BIbV‘dy is |
or 2. \Wherwef busis Activpirethe trarleyit temefecion tabeay prashadiyu@ratis hydoljd. ;Fggarand t he
other is I f : i LS.: he para
posi tion ﬁﬁr{ow\gbﬁ?%%?rg %]?138[@5%%@%?6?@@6 §IBQ§FF%JB #' %?B%gtgﬂéhegﬁalmja )l e have
gener al | y ‘B@hed ¢hgine Medibb oiectiybprdgra e more pigiereéch vari abl e, preferred
conpounds of tHéfSrabieeBdt 0fe IR laHER? & lvpg EMb2 prdibrably REXRIRH arékotieeal 30

variable in F I b). A s seleated firomth Lferred, nore preferred, or
nost preferre r%%rgﬁﬁé( gsodr’%’ 8%1%:(% ba?‘il\é{ ﬁ?gr.e%ﬁﬁbg&ef'so é’,rg’t his invention is
i ntended to i Ms¢fardbly &’ Is @bihbi nati ons of preferred and nost preferred

groups. Pref erprggragg W@h@ﬁgargfndgﬁnﬂbﬂtlﬁ Hlorfagykide: _
2-{4-[({2-[2-fFjIr grralgl-%;jé&_rl fl uoronet hyl') phenyl'] - 4-net hyl - 1, 3-t hi azol - 5-yl } e
t hyl ) sul f anyl ]"223% hyl phenoxy} - 2- net hyl propanoi ¢ aci d
2- méo hyl - 2- ( 2-Rreferaply Yas $1- [ 4- met hyl - 2- (4-trifl uoronet hyl phenyl )t hi azol - 5-
Preferably R'® and R"" are H;
Preferably R® is CHs.
Preferably R® is H, CH; CH,CHj or allyl. Most preferably R® is H, CHa, or CH,CHs.
Preferably R is H.
25 " Preferably each R® is independently F or CFs.
Preferably y is 1 or 2. When y is 2, preferably one of the substituents is halogen and the
other is CF3. When y is 1, preferably the substituent is in the para position on the ring.
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
30 variable in Formula (1) 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 and
most preferred groups.
Preferred compounds of formula 1 include:
2-{4-[({2-[2-fluoro-4-(trifluoromethyl)phenyl]-4-methyl-1,3-thiazol-5-yl}methyl)sulfanyl]-2-
35 methylphenoxy}-2-methylpropanoic acid
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethylphenyl)thiazol-5-
yllethoxy}phenoxy)propionic acid ethyl ester



yl ] et hoxy} phenoxy)prop ionic acid ethyl ester WO 02/ 062774 PCT/ US01/ 49230
5 2-nmethyl -2-(2-nmethyl -4-{1-[4-methyl -2-(4-trifluoronethyl phenyl)thiazol -5-
yl ] pr opoxiypphesayzd/) propi oni ¢ acid ethyl ester 2-nethyl-2- P2TrEsphyd23al- { |
-[4-nmethyl -2-(4-trifluoronethyl phenyl)thiazol -5-yl]but - 3-

enyl oxy} phenoxy) prop ionic acid ethyl ester 5

2-met hyl -2-(2-nmet hyl -4-{1-[4-net hyl -2-€4-trifluoronet hyl phenyl)-thiazol - 5-
yl ] phenyl et hoxy} phenoxy) propi onic acid ethyl ester (2-nethyl-4-
{1-[4-methyl -2- (4-trifluoronethyl phenyl)-thiazol-5-yl]

et hoxy} - phenoxy)-acetic acid ethyl ester 2-nmethyl-2- (2-nethyl-4-

{1-[4- et hyl - 2-meiiBA-Bl(Rrovethry -1 F[il—fﬁeﬂ@l:z}(zlatiﬂwioﬁhmymhényt)thiaﬁdl-@l- -5-yl] 10

(1T et RO SRpERR) BB BRLP el Ber 7)1 o 5 ”‘““‘%P]y' cthoxyl

phenoxy) - pr op?d’ﬁﬁt@' -&d¢-aed i1 [érﬁteé}y'%ﬁ)fﬂ?i}@f?éteﬁvlph@y') PZQrStyikut-34-
{ﬁ [ 4- rr;et heyﬁl/Io&prkﬁoﬂyyﬂrédudm?ra@mmyémenyI) t hi azol -5-yl] ethoxy}-
enpox ropi,oni.c
b (45‘O {{ [g D22 9% i V{ 142 "% e Fiuggiei DY D dF8LS - 2- net hyl - phenox
y) - 2- met hyyl]phepylmpihem}@ea@xy@r@mqmacuﬁﬂhewesgr(4 {1-[2-(3, 4-d
i chl or o- phenylg. méthSTBI- e ba=chdtihy@ 2 Ola-tirudohne B PIRORY - thit B MMk RGN e fiEt Ny -
pr Opl oni c aCI ester
2-(4-{1-[ 2 fgf%([s?ﬁ’ﬁ/ phenyl ) - 4- net hyl - t hi azol - 5-yl ] - et hoxy} - 2- et hyl - phenoxy
) - 2- net hyl - 2@-npatigpRof@intetiaeA-d 1€4-tnglhyleds {3effluoro-4-trifluoromethylphenyi)-thiazol-5-yl]
2- (4o {1- [%Tl{o%){}fplﬁgﬁ&ygprt)ﬁlbié% é%ﬁ';%élé/# pheny') 4 met hyl -th

i azol -5-yl] rﬁ/ -propionic acid ethyl ester
2- et hyl - 2- (249t Wﬁ‘lhylz{? ZImF’fQY'(“Aﬂflf*u fub% é‘i?gtf'w?m?f%?{wwl%?%dﬂ9%‘95%}1 et hox
y}- phenoxwhenqu)apbmmcacatetweﬁtéryl ester 25

2-met hyl - 2- (24 @"%M h}/l42 & il 5 L Jzn{e‘tlh ! -t(Eerlﬂﬁ r%%))fl;gﬂet] JRalctis LhlkoRRenyl) -t

hi azol - 5-yl ] - oXy I C acl

2- net hyl - zPhE'PXWeQrHR/‘P”-'%a‘{dle"%? G - 1- [2 (4-trifluoronet hyI phenyl ) -t hi azol - 5-
yl ] 12t hoxy} pr(wo[gymcplb@mh@ﬁmm @6thyl-tiedoys-yIP&th&d)-£-Methd-grahdky)-2-Arethyl-

(2-met hyl - |c{ncelc% I-2- (4-trifluoronmethyl-phenyl)-thiazol -5-yl]

pr opoxy} - pé%? p enoxy propl onic acid ethyl ester (S)-2-nethyl-2-

(2- met hyl - 4- RA4{ 4B etdjdhlopo-phienyli-¢-methyidhiazekbhil-ethptyeRyiefhyi-phieaoxy)-2-Brejtyl-

pr opoxy} - RN éﬂ{yoégtgni c acid ethyl ester 2-nethyl-2- (2-nethyl-4- {1

-[4- et hyl - 2- _2%#'_{ - '_f! Wl)h%— E}?ﬁﬁgzlo} 5-y|?et oxy&-z-%emy]-ph%%x?/;gﬁqﬁethyl-

phenoxy) - pr opi
20 propionic acid ethyl ester

2-(4-{1-[2-(2-fluoro-4-trifluoromethyl-phenyl)-4-methyl-thiazol-5-yl]-ethoxy}-2-methyl-
phenoxy)-2-methyl-propionic acid ethy! ester
2-methyl-2-(2-methyl-4-{1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethoxy}-phenoxy)-
propionic acid ethyl ester
25 2-methyl-2-(2-methyl-4-{1-methyl-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-
ethoxy}-phenoxy)-propionic acid ethyl ester
2-methyl-2-(2-methyl-4-{1-methyl-1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-ethoxy}-
phenoxy)-propionic acid ethyl ester
(R)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-y1] propoxy}-
30 phenoxy)-propionic acid ethy! ester
(8)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yl] propoxy}-
phenoxy)-propionic acid ethy! ester
2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yI] butoxy}-
phenoxy}-propionic acid ethy! ester
35 2-methyl-{2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yl]-
propoxy}-phenoxy)}-propionic acid ethyl ester



35 2-nethyl -{2-nethyl -2- (2-nmethyl-4- {1-[4-nmethyl-2-
(4-trifluoromethyl-phenyl)-thiazol-5-yl]- propoxy}-phenoxy)}-propionic acid
et hyl estwp ops024 062774 PCT/ USO1/ 49230 6 2-nethyl - 2- ( 2Pagtusyl/49230
{1-[4-methyl -2- (4-trifluoronethyl-phenyl)-thiazol-5-yl] pentyl oxy}-
phenoxy) - propi onic acid ethyl ester 2- 84 {cycl
opentyl -[4-nmet hyl -2-(4-trifluoronethyl *phenyl)-th
i azol - 5-yl]-nmet hoxy}-2-nethyl - phenoxy)-2-nethyl -propionic acid ethyl ester
5 2-nethyl -2-(2-nmet hyl -4-[4-met hyl -2-(4-trifluoromethyl phenyl)thiazol -5-yl -
met hoxy] phenoxy) prop ionic acid ethyl ester
2- met hyl - 2- ( 2 2medtiy-p- @- nﬁéh){|-4-{m§4 tgihyl2- (4Atrifiuordnbetteyl-piiaayipihiazpisemylentylbki}az ol - 5-
yl]-2-phe opi onic acid ethyl ester
2- et hyl -%IF%°§‘W§Q‘%”' MLS"QJ | -2-(4-trifluoronet hyl - phenyl ) - t hi azol - 5-
1 - et byl sul £ A HonE S HeBY 2 GrprnPE b U S WO Srieiy
2- et hyl - 2méan@ﬁ2h&&wﬁréﬂodé@d&%mWéﬁéuoronethyI phenyl) t hi azol -5-yl ] -ethyl
sulf nyl } - phenq 0 ester

ey hyl - 2- (ZBrre g 'F%ﬂﬁ‘ 9Pk @hm‘?q'l‘ﬁz% I‘]‘ ‘{r‘f{?ﬁ"“yé"hmy'){*\’ﬁzf"r%%r omet hyl - phenyl ) - t
hlazol 5- yw¥mmémhwk%ﬂpmmnvc?m®h@ﬁ@w@9 propionic acid ethyl ester 15
2-met hyl - 2- ( 2o0mdehyb '(éln{eﬁrrymﬂ 1t[¥Jme'(hyl-2 f4 trifluoromethyl- phenyl%—t}[\lazol I5 yl]-2-phenyl-

2-(4-trifl -5-yl]-efhyl
pLenf)xy)r;ﬁ}}ﬁ’uﬁdﬁfe%oxgi?ragw?‘%(}%E)flgger 5-yl]-ethyl sul fanyl }-
2- met hyl - 2- ( 22mestiyR-(Zrethy 4 1R triwjty-2(4( Aupronfetyopreng-higkel shi ity sultaniaz ol - 5-

yl]10pr op;zghg,ggxg,)a&w %mcpglﬁ‘d“é{W)esthr op| onic acid ethyl ester
2- et hyl - 4-trifl uoronet hyl phenyl)-thiazol -

20 yl] phenyl N@f%@}?ﬁ%gﬁw ﬁr[8—64}-éﬂqo&on&eéhy&phenyl)-thlazol 5-yl]yethylsulfany -phenoxy)-
2- met hyl - Drdpbnivechiydthylledtdr- [ 4- met hyl - 2- (4-tri fl uoronet hyl phenyl )t hi azol - 5-

L oSS B eyt BB P -
yl ] pr opoxyFipls é'lfﬂﬁ‘ﬁ('y‘f)’b‘?r@by T%%’i‘oé"czfé'id(?t pster
2- s hyl - 2- ( 2-2rmdthy-b=(A-ricthy [ 4 ¢1rastw-h 12 ¢4l AfdordnietyPsreni -k gsg ety stiktingg.ol - 5-
| ] but - 3- eag* X&Fheﬂ@é¥% EQQHOHIC acid (2-methyl-4- {1-[4-nmethyl-2-
(4-triflu I one f Yrazol - 5- yl'] ethoxy}-phenoxy)-acetic acid
2-met hyl -2- (2- fﬁ%’ﬂ%‘?’r@ meti‘gh_zl-{M[Amr}yyz (4gtrifluoromethyl-pheny!)-thiazol-5-yl]-
(fhgi(u?r 0hpg?]ﬁgfshIf’dnwrflbﬁléﬁ@kﬁéﬂdbtbﬂialéb&i efhge@t%m 5-yl] 30
(L[4 ety - e o Felng B Ay wrléuoheﬁywﬁe@b“;’h Pl oy} -
phekdxy) - pfloEnpmethoagpreneR)prépionitdeid - 2- (2- net hyl -4- {1-[ 4- met hyl -
(4-trifluor 0n@hﬂéﬂ'\ﬂhgﬂwawﬁﬂi1q4—%eT@I’-ﬁ’-tAtriﬁFoMl’phenyl)thiazol—5-
yllethoxy}phenoxy)propionic acid
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethylphenyi)thiazol-5-
yllpropoxy}phenoxy)propionic acid
25 2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethylphenyl)-thiazol-5-ylJbut-3-
enyloxy}phenoxy)propionic acid
(2-methyl-4- {1-[4-methyl-2- (4-trifluoromethylphenyl)-thiazol-5-yi] ethoxy}-phenoxy)-acetic
acid
2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (3-Fluoro-4-trifluoromethylphenyl)-thiazol-5-y1]
30 ethoxy}-phenoxy)-propionic acid
(8)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethylphenyl)-thiazol-5-yl] ethoxy)-
phenoxy)-propionic acid
(R)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethylphenyl)-thiazol-5-yi] ethoxy}-
phenoxy)-propionic acid
35 2-(4-{1-[2-(4~chloro-phenyl)-4-methyl-thiazol-5-yl}-ethoxy}-2-methyl-phenoxy)-2-methyl-
propionic acid



phenoxy) - propionic acid 35
2-(4-{1-[2-(4-chl oro-phenyl)-4-nethyl -thiazol -5-yl]-ethoxy}-2-nethyl - phenox
y) - 2- met hyb-020620p4 oni ¢ aci d WO 02/ 062774 PCT/ US01/ 49230 PCT/US01/49230
2-(4-{1-[2-(3, 4-di chl oro-phenyl ) -4-net hyl -t hi azol -5-yl ] - et hoxy}-2- et hyl - ph
enoxy) - 2-met hyl - propionic acid
2-(4-{1-[2-(4-ethy|-phenyl)-4-nethy|-tﬁiazol-5-y|]-ethoxy}-2-nethy|-phenoxy
)-2-nmethyl- propionic acid 5 2-(4-{l
-[2-(2-fluoro-4-trifluoronethyl-phenyl)-4-nmethyl-thiazol -5-yl]-ethoxy}-2-ne
t hyl - phenoxy) - 2- net hyl - propi oni ¢ acid 2-net hyl -2-(2-nmet hyl -4-{lI
-[2-(4-trifl u@F(m{retzlﬂ(ﬂJ4-oﬂﬂmelfwbf)ent/fhﬁ—&v‘sﬂiyHBiaadI—B-y@bfmoxw}z-ﬂm@mweﬁbxy)wmhy@ni c
acid 2- neg{gp % nethyl 4-{1
- met hyl nmet 4-trifluoromethyl -phenyl)-thiazol-5-yl]- 10

et hoxy} - phenO)@y()l-{ PdﬁT |-ehegy)-¢rmethyl-thiazol-5-yI]-ethoxy}-2-methyl-phenoxy)-2-methyl-
2- met hyl - Zrdponieichly| - 4- { 1-met hyl - 1-[ 2- (4-tri fl uoronet hyl - phenyl ) -t hi azol - 5-

| h R
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phenoxy) - phepixphi-metigtriodMiq jd- 2- met hyl - 2- (2-met hyl -4- {1-[ 4- met hyl -

(4-trifl uororratrhum -@nmét ntPL[@%@{rméﬁsradthmmb@&@mazmpﬁ;ﬂpamrp%%aaypm c aCI d
2- net hyl - rret hyI -4- -

(4-trifl ud’rr - phenyl )-thiazol -5-yl] butoxy}- phenoxy)-propionic acid
2-met hyl - { 2- rr@trhe;tlhyl 2-(2-42thy4-{iyrhethyl- 1{[4—n’[emyl|¢ﬁa¢4h5'rﬂuoﬂ)methyl-phenyl)-thiazol—5-yl]—

(4-4gifl U%chméhoxwﬁﬁ baic g(m azol - yI ] 20 pr opoxy} - phenoxy)} - propi oni c
acid 2-met hyl=2-

-2-
(4-trifluor orr@frﬂ‘i}'l‘y‘ ﬁﬂ%ﬁv’ Wl ? Hr 'B%tB\F' 152‘% t[' &W%VBR@F}‘Y')"W%?!&%@WBM oni c
aci d 2- (4-pheysdlypgrepidryd adidt- met hyl - 2- (4-tri fl uoronet hyl - phenyl )-th
i azol - 5-yl 3 LOp i
2 et hyl L 2- (g‘?‘ﬁﬁ?ﬁ%yﬁz R A M e T
met hoxy] pHBRHXY Fb'Pl?jﬂ?'%?ﬁ"t aci d
2- mes hyl - 2- (zwpz Mygihyid- {z.mbt%ylmet1hmlmea1y(-é-(nmﬂt;dxumémww)=tm5@n5(-y|) propdxgr ol - 5-
yl]-2- phe Pp‘ts r}h D noxy) - propi oni ¢ aci d
2- et hyl - fréox ?rﬂp'%{ 7 ‘j{"i [ 4-met hyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-
yl ]-ethyl sul f 3ﬁp¢ﬂ]ﬂ¥’-23@ peteyidxih4-pmethi-2 td-iflispseraethyl-phenyl)-thiazol-5-yl] butoxy}-
2- met hyl - ZneroxirBytbnidadid - [ 2- (4-trifluoromet hyl - phenyl) -thi azol - 5-yl]-ethyl
sul fanyl }- phegoxé/t%yl {ij ﬁ?’ll 2 I(ZC ma’t%ylgl- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yi]-

20 propoxy}-phenoxy)}-propionic acid
2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yl] pentyloxy}-
phenoxy)-propionic acid
2-(4-{cyclopentyl-[4-methyl-2-(4-trifluoromethyl-pheny!)-thiazol-5-yl}-methoxy}-2-methyl-
phenoxy)-2-methyl-propionic acid
25 2-methyl-2-(2-methyl-4-[4-methyi-2-(4-trifluoromethylphenyl)thiazol-5-yl-
methoxy]phenoxy)propionic acid
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-2-pheny!-
ethoxy}-phenoxy)-propionic acid
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethylsulfany!}-
30 phenoxy)-propionic acid
2-methyl-2-(2-methyl-4-{1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethylsulfanyl}-phenoxy)-
propionic acid
2-methyl-2-(2-methyl-4-{1-methyl-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-
ethylsulfanyl}-phenoxy)-propionic acid
35 2-methyl-2-(2-methyl-4-{1-methyl-1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethylsuifanyl}-

phenoxy)-propionic acid



2-met hyl - 2- (2-nmet hyl -4-{1-met hyl - 1- [ 4- et hyl - 2- (4-trifl uoronet hyl - phenyl ) -t
hi azol -5-yl]- ethyl sul fanyl }-phenoxy)-propionic acid 35

2- met hyl -wo(2nethyl - 4-{1-met hyl - 1-[ 2- (4-trifl uor omet hyl - pognysh)/442B6 azol - 5-
yl]-ethyl sul fanyl }- phenoxy)-propionic acid WO 02/ 062774 PCT/ USO1/ 49230 8
2-met hyl -2-(2-met hyl -4-{1-[4-net hyl - 2-(4-trifluoronethyl-phenyl)-thiazol-5-
yl ]1- propyl sul fanyl } - phenoxy) - propi oni &€ acid Most preferred conpounds of
formula 1 include: 5
2-{4-[({2-[2-fluoro-4-(trifluoronethyl)phenyl]-4-nmethyl-I,3-thiazol-5-yl}nme
t hyl ) sul fanyl ] -2- met hyl phenoxy} - 2- et hyl propanoic acid (S)-2-nethyl -2-

(2- met hyl - 4-  Rimétdd-Rep-methyR4-{1([4-nethyf-2-(Haribuoadrietypbrenyt)-thiaklisagol - 5- yl |

et hoxy} - <L RRINQRI i.d (R)-2-nethyl-2- (2-nethyl-4-

{1- 4 net ﬁjyi(fb;%Eﬂy%ﬁl???%@ugfbgﬁg%%ﬁphenyl )-thiazol -5-yl] ethoxy}- 10
phenoxy)-propionic acid (R -2-nethyl-2- (2-nmethyl-4- {1-[4-nethyl-2-
(4-trifl uor onpidsypreehemydmpotfisaz pkmda y Inblu@s: opoxy} - phenoxy) - pr opi oni ¢ aci d

(S)-2-methyl -2-, (25 pethyl-A- {1-[A-methyl-2-
(4151 1ol oéﬁﬁ-@@-@%@a@érﬁ#*ﬁ%ré@%ﬁx BR Dt p MU OBV BBI G o aci o
15 Those gwretirb@nexy-Bmethyipropaidi¢ agidecogni ze t hat stereocenters exist in

conpounds  of f(@)_tmbmyucﬂ-)(z-memqo{1ci[u1_mﬂtw-z-t(hlmﬂ%r&a&nylpnen?apmtaw@-yu Rfbides al |
possi bl e stereoj soners and geonetric isomers of forrmula (1) and includes
not only P 8%?’1‘?’%”8%%%@% s but this invention is also intended to cover

each of these (RBomethsl-3-2-mhtbylrs- {aldemity)-2-dhtrifiobredethpphepul)-thfazed- il @thosy}- When a

comppund Qheh Ry MtbGiodPadid ) s desired as a single enantiomer, it nmay be
obtained eith st ereospecific

r by resolution of the final product or by .
synt hesi s usi Z@)'%iﬁ‘e%'f%'é%imlegwlﬁéH'R%”%ré’f'%'l (&tilugpmgthyd-phenwytthiazoks il RIRRYWY h
opti cal | y phaoixymeopiogaads or i sonerically pure starting material or any

conveni ent. | Ny kgt o RERLH Ao RSl bBRknRLAGN AT i stamd ot o

or a starting naterial n e effecte any sul in the
art. See, ANBTOXYRRIAPIPRC acl} er eocheni stry of Carbon Conpounds by E. L. Eliel
25 {svcgraw Hill, 1962) and Tables of Resolving Agents by S. H Wlen.

Addi tional ly, -in. sl i , -t rs of f(he.conpounds..of formula
(1) are possi t}lln gs,e %ﬁlgg%rt@%;azrtnwﬁgé%h e&%&lg%o?eﬁ?eersrﬁ(ésg n O(EB ?Lhn@ 8f %rmé’h d)'

t aut oner i AACEYEiRgly dhe prisgent Brggomingudes gl pesiblecsigrenisoriers angdgporagtiria inemess eff er r ed

conpounds feinutahl)and MeRAdS rRNoANRCERE Béboah@But Bis\Wlieftdn RBalstfteifiedd vBonded
the acgtivities a TI eYaarIOUS

is chiral. In & nme.of these chiral .corrpoundfsd g\}h h
PPAR T ece SPEH & I Rl SBEFrep Rl s 2 Pgiaceler ShetycRPR prie:
i soders i dl)rdebised asch degireerdsticorer titteaydwrobiaingt aithed bsiesddionof the final prbdudher

conpound. Hy%té?éc%%ﬁécéﬂg%&ﬂﬁesisedé% aWoE&aﬁ%ti@d&%lﬁ%%}dg@%i% %}ktﬁhﬁmifﬂ%@am e that

the S isone erred sone uses, whi Isonmer wll be

& Wi oL ef f or , le’ , !
preferred ctiye lg?l’llpér% iso erically pure starting material or any convenient intermediate. Resolution of
the final product, an intermediate or a starting material may be effected by any suitable method
known in the art. See, for example, Stereochemistry of Carbon Compounds by E. L. Eliel
25 (Mcgraw Hill, 1962) and Tables of Resolving Agents by S. H. Wilen. Additionally, in situations
where tautomers of the compounds of formula (1) 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
30 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.
The hPPAR agonists of formula (I) may be agonists of only one type (“selective agonists”),
agonists for two PPAR subtypes (“dual agonists”), or agonists for all three subtypes (“pan
35 agonists”). As used herein, by "agonist", or “activating compound”, or “activator”, or the like, is
meant those compounds which have a pKi of at least 6.0 preferably at least 7.0 to the relevant

PPAR, for example hPPARS, in the binding assay described below, and which achieve at least



The hPPAR agonists of formula (1) may be agonists of only one type

("sel ective agonists"), agonists for two PPAR subtypes ("dual agonists"),
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"agonist", or "activating conmpound”, or "activator", or the like, is neant
t hose conpounds which have a pKi of at _|east 6.0 preferably at least 7.0 to
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bel ow, and which achieve at |east WD 02/062774 PCT/ USO01/ 49230 9 50%
activation of the relevant PPAR relative to the appropriate indicated
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physi ol ogi cal |The ﬁ%%%g%?féh%'aﬁnf'%}%‘d &BWQQEFFEF%FW%W acceptable derivatives are

conveniently administered in the form of pharmaceutical compositions. Such compositions may
conveniently be presented for use in conventional manner in admixture with one or more

30 physiologically acceptable carriers or excipients.

While it is possible that compounds of the present invention may be therapeutically

administered as the raw chemical, it is preferable to present the active ingredient as a
pharmaceutical formulation. The carrier(s) must be "acceptable" in the sense of being compatible
with the other ingredients of the formulation and not deleterious to the recipient thereof.

35 Accordingly, the present invention further provides for a pharmaceutical formulation

comprising a compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof
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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

30 ingredient therein. The tablets may be coated according to methods well-known in the art.

Alternatively, the compounds of the present invention may be incorporated into orai 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

35 may contain conventional additives such as suspending agents such as sorbitol syrup, methyl
cellulose, glucose/sugar syrup, gelatin, hydroxyethyicellulose, carboxymethyl cellulose, aluminum

- stearate gel or hydrogenated edible fats; emulsifying agents such as lecithin, sorbitan mono-
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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.

30 it will be appreciated by those skilled in the art that reference herein to treatment extends to
prophylaxis as well as the treatment of established diseases or symptoms. Moreover, it will be
appreciated that the amount of a compound of the invention required for use in treatment will vary
with the nature of the condition being treated and the age and the condition of the patient and will
be ultimately at the discretion of the attendant physician or veterinarian. In general, however,

35 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
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convenient formulation, conveniently in such a manner as are known for such compounds in the
art.
When a compound of formula (1) is used in combination with a second therapeutic agent
active against the same hPPAR mediated disease, the dose of each compound may differ from
30 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 alcohol (B and D) using the Mitsunobu protocol (O. Mitsunobu,
1981 Synthesis, p 1) or by alkylation of A using a suitable non nucleophilic base such as K,COs,
35 Cs,CO; or NaH, with an alkyl halide (C, E and F). Note that this synthesis is preferably carried
out with the acid group protected by R. Preferably, R is 1-6 alkyl which can be hydrolysed to give
an acid of Formula (1), or if readily hydrolyzable, the resulting ester can be administered.
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illustrated 5 below. For exanple i's S, is N RZR.R3 and R6 are
CH3, R7Tis H X2 is® and R8 is para-ECF3: o DEAD F Ph,P / THE RO \ ROO
\ HOSor CF TMAD / BU3P /Toluene | /| SOH' o CF, N ADOO RXxOROO

a Cr K2 %Iz)mgso?tﬁe mtérmgdigfesco':f type (A) are commercially available while others can be

synthesised as outlined below. The synthesis of intermediates of type (B-F) are also illustrated
5 below.

For example Yis S, Zis N, R', R?, R* and R® are CHs, R is H, X? is 0 and R® is para-CF;:

o 0
o DEAD / Ph,P | THF &
RO HO S or RO
+ TMAD / BU,P / Toluene S
o 0 - ’ N L)
N
A D
o 0
o
(o] &
Ro&\ﬁj\ + O S K,CO, or Cs,CO " \@
oris
N
A E

MeCN

Compounds of the invention may be made by an aiternative method in which compounds of
10 formula (G) are reacted with the phosphonium salts of formula (H) under standard Wittig
conditions to afford the alkene of formula (J) which can be reduced with Pd/C under a hydrogen
atmosphere to afford the ethyl ester of the compound of formula (I) which may be hydrolysed to
produce the free acid.

o} R o] R
. o
ROJ$<o o 4 PhpP OY ®),  Php Ro& m Ry
H cr Z MeCN / reflux = Y
G H J

15

Compounds of formula (H) may be prepared from the reaction between compounds of
formula (C) and PPh; in CH;CN at reflux for 1h.
20
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afford the al kene of fornmula (J) which can be reduced with Pd/ C under a
hydrogen atnosphere to afford the eth ester of the conpound of formula
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Ph,” IRly P, PROOZ O(RB) HO ~O MCNreflu~ 15 GH J Conpounds of
formula (H may be prepared fromthe reaction between conpounds of fornula
(© and PPh3 in CH3CN at reflux for 1 h. 20 WD 02/ 062774 PCT/USO1/ 49230 14
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met hgnol  C61-112: cycl ohexane DCC : dicycohexyl carbodiim de DVAP

4- dlnethylanlnba%rldine

viations :
tic: thin layer chromatography
ee.. enantiomeric excess
DMSO-dg: deutorated dimethylsulfoxide
15 CDCl; : deutorated chloroform
CD;0D : deutorated methanol
CsHiz: cyclohexane
DCC : dicycohexylcarbodiimide
DMAP : 4-dimethylaminopyridine
20 DMF : N,N-dimethyiformamide
EtO : diethylether
EtOAC : Ethylacetate
MeOH : Methanol
PBu3 : Tributylphosphine
25 PCC : Pyridinium chlorochromate
Rf: retention fraction
Rt: retention time
TMAD : Azodicarboxylic acid bis[dimethylamide]
THF : tetrahydrofuran
30 min: minutes
br: broad
singlet
: doublet
dd: doublet of doublet
35 t: triplet
qg: quartet

multiplet



20 DMF: N, N-dinethyl formam de Et20 : diethylether EtOAc : Ethyl acetate
MeCH : Met hanol PBu3: Tri butyl phosphine 25 PCC : Pyridinium chl orochromate
Rf : retewDioeneXraction RE : retention tinme TMAD : Azodi caChamsgl/ae3aci d

bi s[di net hyl am de] THE : tetrahydrofuran 30 mn: mnutes br : broad s:
singlet d: doublet dd doublet of doublet 35t : triplet q: quartet m
mul ti pl et WO 02/ 062774 PCT/ US01/49230 185 CF3 s HO -~~ Intermediate \\ N
To a well stirred solution of LiAIH4 (1.52 g, 40 mol) in dry THE (50 nl)
at 0C, was slowy added a solution of ethyl

4-met hyl -2-[4-(trifluoronethyl)-phenyl]-thiazol e-5-carboxylate (12.6 g, 40
nmol ) |ndry1HE(50rm) Then1~ @, was stirred at roomtenperature for
2h. The reaction was nc eo slow addition at 0 C of water (2 nL),

5N NaOH (2 m-) and mate g?i_ The precipitate was filtered, washed with
Et OAc, MeOH, GH@@elistad: THF At ter evaporation, a yellow soli d was

obtained t hat I rd, i.nterned|a
depi cted  apoys (B SVl Bubd SLAAGTLYE A0 HRG B chH B GPRE AMCHIBILNS £
/ \ CF3 xrydehz aqiytiediobethy! 2-metipi-Fo(triflueremethylbphepyll-thiazole-5-carboxylate (12.6 g, 40
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7 5 I
‘A’?f e?‘ dﬂggtc{hg@chsg [Jy slow addltqon at0 °(r3m}) wgter 2 mL) \é\ﬁ Nat())¥| (2 mL) and watZr (Zgr;nL) 13 ol ).

precipitate was filtered, washed with EtOAc, MeOH, CH,Cl,and THF. After evaporation, a yellow

solid was obtained, that was crystallised from MeOH-water to afford intermediate 1 depicted
above (9.90 g, 36 mmol, 90%) as a yellow solid mp 120-122 °C.

S
CF.

10 Intermediate 2;: "N

To a solution of 2-fluoro-4-(trifluoromethyl)benzonitrile (5.2g, 27.5mmoai) in 50mL methanol
was added 10ml of water (137.5mmol) followed by NaSH<H,0 (7.7g, 137.5mmol). After heating at
50°C for 12 hours, the solvent was removed in vacuo and the residue treated with water (200mL)
and extracted with EtOAc (2 x 150mL). The organic layers were dried (MgSQ,) and the solvent

15 evaporated to give crude residue which was purified on a Biotage FlashElute with a 40M silica
cartridge, eluting with hexane / ethyl acetate (4:1) to yield the title compound as a yellow solid
(3.27g, 53%).

MS CgHgF4NS: m/z 224 (M+1); HPLC RT 2.013 (C18 4.6x60mm, 1% MeOH / 0-90%

CH3CN / Hz0 (0.1% TFA)/ (50mM TEA / TFA), 4min @ 3mL / min @ 254 / 220nm).

N S
o)]j; )
Intermediate 3:

20 NooF
Intermediate 2 was treated with ethyl 2-chloro-3-oxobutanoate in refluxing ethanol
overnight and evaporated. The residue was passed through a plug of silica gel with hexane:ethyl
acetate (4:1) to afford the title compound as a light yellow solid after evaporation (71%).
MS Cy4H2FsNO.S: m/z 333 (M+1)
25

o CF
0 \ I{l

To a solution of NaOEt (9.94g, 14.6mmol) in EtOH (50mL), under a nitrogen atmosphere,

Intermediate 4 :

were added Ethyl formate (11.81mL,14.6mmol) and chloro acetic acid ethyl ester



50C for 12 hours, the solvent was renoved in vacuo and the residue treated
wth water (200n.) and extracted with EtQAc (2 x 150nL). The organic

| ayers wewe odisxd (MgSO4) and the sol vent 15 evapor at ed t ®Cgivsel/ensade

resi due which was purified on a Biotage FlashElute with a 40Msilica
cartridge, eluting wth hexane / ethyl,6 acetate (4:1) to yield the title
conpound as a yellow solid (3.27g, 53%9. M5 CB8H6F4ANS: mlz 224 (M+l); HPLC
RT 2.013 (C18 4.6x60mMm 1 % MeOH / 0-90% CH3CN / H20 (0.1 % TFA) / (50rM
TEA / TFA), 4min @3nL / min @254 / 220nnm). CF3 O N/ IF 20 Internedi ate
3: Internediate 2 was treated with ethyl 2-chloro-3-oxobutanoate in

r ef | uxi ng (et.$6amnol4.6navey inisghtiondmsbnavat porEaCe dhe mhixeure wss dicred aiasfopzotised abdir ough

a plug of s8ilj %fe %%mdﬁ' Boﬁ@é@dﬁﬁz&? vk res@lﬁﬁg} &tiu?wg 4d|%?)olvta<§) na1f0f)r9[§: ﬁ%dt itle

conpound as a ow sol ter evaporation H12FANO2S:
mz 333 (mﬁif)addmm @ﬁ%t”ﬂ@@ A tHehgnzamide439. T*é Samebistiting iR r@ﬂ”XNaﬂEt (9. 94g,
f14 6m"rDI % abébn@héﬂdd(f&@@ihburlstmdelrwaa réthdve® geier &Hnmmkawe an@pmnadged,dH ?yl
or te (11 m.,. 14, 6rmp n e 02/ 062774
PCT/ USO L/ fﬁ%gémLf%W tfbw‘érér?%de%ﬁéenﬁ’{%q)"’qay%?‘évé et |"“%E%eﬁ‘§’§'tﬁadr¥\‘%t 20. The
m xture wdberse, |cpm@d’rr@t@d fordrfngps Zaitpylifies by fiash wiqm@gwhaﬁasz/E@ﬂen(&q?@ht%f 50nL
of dry Et %@}ordTmlt@%Mb&unamaﬂigl gladMasiol fHsESHité @ewdidd inld Pt yiEOH and  after
addition of 4- té:ré% oroFW]agy 5$:| obenzam de (3g, 14. 6mm|) stirring to
reflux was a&t refieeNPar ™6 %ours. Et OH was removed under reduced
pressure and 250nL of CH2CI2 5 and 50 nL of water were added. The organic
| ayer was separated and dried over Na2SO4, filtered, concentrated to
dryness and purified by flash c at ogr aphy C6H12/ Et OAc (80:20) to afford
the title conmpound (750mg; & 49mol) as a white powder in a 17%yvyiel d.
GO M> C13HLOFNeRwqidth : 30 3 K HO 10 Internediate 5: N F Internediate 3
was reacted as described eneral LiAlH4A reducti rocedure to fford
the title conpUtARIE Hvas r@?ﬁtecgféldleﬁwb%'l’ia@e?%%"%’*”ﬂﬂe%f X 91
(Mt1) CF3 the title compound as a light yellow solid (83%)

MS Cy2HgFsNOS: m/z 291 (M+1)

CF,
Y
CI/X )
Intermediate 6:

15 NOOF

Intermediate 5 was reacted with mesylchloride to afford the title compound as a light yellow
solid (100%).

Rf of starting alcohol in 3:1 hexanes / ethyl acetate 0.25

Rf of chloride in 3:1 hexanes / ethyl acetate 0.75

20 Intermediate 7:

Intermediate 6 was treated with 2-methyl-4-sulfanylphenol as described in a general
alkylation procedure to afford the title compound as a yellow oil (0.242g, 49%).
'H NMR (CDCly): 8 2.22 (s, 3H), 2.25 (s, 3H), 4.15 (s, 2H), 6.69 (d, 1H), 7.13 (d, 1H), 7.20
(s, 1 H), 7.50 (m, 2H), 8.39 (t, 1H),
25 MS CyoH16FsNOS2: m/z 414 (M+1).

o CF,
Vel
Intermediate 8:

N




s 1 Cl 15 Internediate 6: \ NF Internmediate 5 was reacted with

nmesyl chloride to afford the title conpound as a |light yellow solid (100% .
Rf of stawoimgear£ohol in 3:1 hexanes / ethyl acetate 0.2PCTRfSou#926(hl ori de
in 3:1 hexanes / ethyl acetate 0.75 Ho ~ S CF3 20 Internediate 7: F
Internediate 6 was treated with 2-nmethy| - 4-sul fanyl phenol as described in a
general alkylation procedure to afford the title conpound as a yell ow oil
(0.242g, 49% . 1H NWR (CDCI3): 8 2.22 (s, 3H), 2.25 (s, 3H), 4.15 (s, 2H,
6.69 (d, 1 H, 7.13 (d, 1 H, 7.20 (s, | H, 7.50 (m 2H), 8.39 (t, 1 H,
25 M5 C19H16F4NOCS2: mz 414 (Mk1). O/ | CF3 H\ / Internediate 8 N W
02/ 062774 PCThUaQdbud&2dhterhédidie 1§758], 0Rr®mnf, 1leq} ie CrecCl, @dLadied gypidb@m 0. 276

ol L ol CHRRl 2R3 BAARY, PXOL A ATes L HAGRUATRBACRREE. O 5°2

nmol , tenperature
for 3 hou gnperpfareripnd pves. %mu@@afvﬁsgacw ane gight @ﬁ@emﬁlé@rw p\{ef eqlitecRngv er

celite andvagyappsmtradrafdie wI@@nﬁ&ﬁByd!é% M@@m:ﬁbﬁré;f @Qin@EHz(il?e%réluent to give

h t CH2Cl t1tl d
vl Iow SolTehtp eenohy o el iT Y i Bobh el e “clorbranos: 2

271 | CF3 S IAOMS] CoHsft:NPBediz2% 9: 1~ N To a sol ution of internediate 4
(0.8g, 2.65mmpl) was added dropwise LiAIH4 (2. 7nL / 1 Nin 10 THF,

2. 7mol ). The resulting m xture was s,}r[_jrred 30 min at rt and the reaction
was quenched by the cautious addgs sof NHACI and water. The precipitate
was filtered, the filtrate entrated under vacuo and the residue
obt ai ned was fl ash (_:hrorré'?ogr\a ed CH2Cl 2/ MeOH (99:1) to afford the title
corrpound (500Mfermedipdedy| ) as a white solid in a 73%yield. 'H NWR (CDa 3)
5: 3.48 (br t Tola skutiordof Tider(nibdiatd 4 (@BY, 2.6Bmbidl) (vas adddd dropwd2 L(AtH, (2HhL / 18in

10 THF, 2.7mmol). The resulting mixture was stirred 30 min at rt and the reaction was quenched by
the cautious addition of NH,Cl and water. The precipitate was filtered, the filtrate was
concentrated under vacuo and the residue obtained was flash chromatographed CH,Cl./MeOH
(99:1) to afford the title compound (500mg, 1.93mmol) as a white solid in a 73% yield.

"H NMR (CDCls) 8: 3.48 (br t, 1H), 4.73 (br d, 2H), 7.52 (m, 3H), 7.82 (d, 2H)

15

Intermediate 10 :
To a solution of intermediate 9 (500mg, 1.93mmol) in CH,Cl, (20mL.) was added PCC

(830mg, 2eq.). After stirring for 2 hours at rt the solvent was evaporated off and the residue flash

chromatographed with CH.ClI; to give the title compound (460mg, 1.78mmol) as a white powder in
20 a 93% vyield.
"H NMR (CDClg) §: 7.68 (d, 2H), 8.07 (d, 2H), 8.41 (s,1H), 10.01(s,1H)

Intermediate 11:

A solution of 4-trifluoromethyl-thiobenzamide (5g, 24.3mmol) and 3-chloro-pentane-2,4-

25 dione (3.2mL, 24.3mmoles) in 50 mL of EtOH was heated to reflux during 18 hours and
evaporated to dryness. The residue was diluted with 250 mL of CH,Cl, and washed with 50miL of
saturated solution of NaHCO;. The organic phase was separated and dried over Na,S0,. After
filtration and concentration under vacuo the residue was purifiéd by flash chromatography
(CHCl,) to give the title compound as a tan powder (6.3g, 22mmol) in a 90% yield.

30 GC/MS Cy3H1oF3NOS : m/z 285



HCF3 o ~ Internediate 10 : N To a solution of internediate 9 (500ng,
1.93mmol) in CH2C 2 (20nL) was added PCC (830ng, 2eq.). After stirring for
2 hours aworoe/063184 sol vent was evaporated off and the resi o/ iSoasd230
chromat ographed with CH2CI2 to give the title conpound (460ng, 1.78nmmol) as
a white powder in 20 a 93%yield. "H (CbCl3) 5: 7.68 (d, 2H), 8.07 (d,
2H), 8.41 (s,1 H, 10.01(s,1H CF3 O &N Internediate 11: A solution of
4-trifluoronethyl -thi obenzam de (5g, 24.3nmol) and 3-chl oro-pent ane-2, 4- 25
dione (3.2nL, 24.3mmvles) in 50 nL of EtOH was heated to reflux during 18
hours and evaporated to dryness. The residue was diluted with 250 nL of
CH2Cl 2 and washed with 50nL of saturated solution of NaHCO3. The organic
phase was separated and dried over Na2§£)4 After filtration and
concentration under vacuo fhe resfdug was purified by flash chromat ogr aphy
(CH2CG12) to give the title fpourd _as_a tan powder (6.3g, 22mmol) in a 90%
yield. 30 GO/ M5 CL3HIOF3NCS \ M z 285 WD 02/ 062774 PCT/ US01/49230 18 CF3
r / F NlInternedi ate JI A gol'ution of

3-fluoro-4-tril | -t hi obenzam de (540ny, 2.42mvol) and 3-chl oro-
pent ane- 2, 4- diAoseiitiord gfaaluorodd-Bifftmndresshyl-ihipbBizamided 4 EigOR 4 dvasio eat chldre- 1 ef | ux
duri ng 48 0 ted W th
250 e of "By R e EERA At By BB MRS L Bl

The %r ganl%‘dﬁﬁ%t@éat%@ dompss AbeEsidvRivandilegd Wi 50 NagGH:-Capperashed witht i on and
concent r atgoet. df adaturadaicsoitibref NaBSOg Tae Weyanip Phdse wed s@yardtédati driedévaiat ogr aphy

CH2Cl 2) t 5nmol
8ot yi of o ROt R ot RREROHPY A Sed ANAUER & BT hagP T ) 2
4- et hyl - t HhEtRQUERRANY EC 1) to DVES! tifle spraPRIng % & FaH-PoweRr 4PR0mMD, 16%MraelEn@2. 2,

68% yield.
10 GC/MS Cy3HgF4sNOS : m/z 303

Intermediate 13 :

A solution of 4-ethyl-thiobenzamide (2g, 12mmol) and 3-chloro-pentane-2,4-dione (2.2mL.,
14 mmol) in 30 mL of EtOH was heated to reflux during 18 hours and evaporated to dryness. The
15 residue was diluted with 250 mL of CH,CI, and washed with 50mL of a saturated solution of
NaHCO;. The organic phase was separated, dried over Na,SO4, filtered and concentrated under
vacuo to give the title compound (2.94g, 12mmol) in a quantitative crude yield.
'H NMR (CDCls) 5: 1.15 (t,3H), 2.52 (s, 3H), 2.61(q,2H), 2.72(s,3H), 7.20 (d, 2H),
7.85(d,2H)
20

Intermediate 14 :

A solution of 3,4-dichloro-thiobenzamide (1.5g, 7.3mmol) and 3-chloro-pentane-2,4-dione
(1.2mL, 11mmol) in 30 mL of EtOH was heated to reflux during 18 hours and evaporated to
dryness. The residue was diluted with 250 mL of CH,Cl, and washed with 50mL of saturated
25 solution of NaHCO;. The organic phase was separated, dried over Na,S04, filtered and
concentrated under vacuo to give the title compound as an off white powder (1.5g, 5.2mmol) in a
71 % yield after trituration of the residue in water and washing with pentane.
H NMR (CDCl3) &: 2.52 (s, 3H), 2.72(s, 3H), 7.47 (d, 1H), 7.74 (dd,1H), 8.04 (d, 1H)



14 mmol) in 30 nmL of EtOH was heated to reflux during 18 hours and
evaporated to dryness. The 15 residue was diluted with 250 nL of CH2C 2
and washeaowwbe730n. of a saturated sol ution of NaHCO3. TR€TArsga#260 phase
was separated, dried over Na2SO4, filtered and concentrated under vacuo to
give the title conmpound (2.94g, 12mmol)_in a quantitative crude yield. 1H
NVR (CDClI 3) 5:1.15 (t,3H), 2.52 (s, 3 9 2.61(q,2H), 2.72(s,3H), 7.20 (d,
2H), 7.85(d,2H) 20 C1 o ~s/~ci N lnternediate 14: A solution of

3, 4-di chl oro-t hi obenzam de (1.5g, 7.3mmol) and 3-chl oro- pent ane- 2, 4-di one
(1.2nL, 11 mmol) in 30 nL of EtOH was heated to reflux during 18 hours and
evaporated to dryness. The residue was diluted with 250 nL of CH2CI 2 and
washed with 501L of saturated 25 solution of NaHCO3. The organi c phase was
separated, dried over Na2SO4, filtered and concentrated under vacuo to
give the title conpound as an off white powder (1.5g, 5.2mmol) ina 71 %
yield after trituration of the residue in water and washi ng wi th pentane.
1H NMR (CDCI 3) 5: 2.52 (s, 3H), 2.72(s, 3H), 7.47 (d, 1 H, 7.74 (dd,1 H),

8.04 (d, 1 H WD 02/062774 |PCT/ 49230 19 C15 ~ ~ N b5
Internediate 15 : A sol utio hl or o-t hi obenzam de (5g, 29mvl) and
3-chl oro- pent ane-2, 4-dione (J-2nL, 27mmol) in 50 nL of EtOH was heated to
reflux duri ng Betmediatedhd evaporated to dryness. The residue was diluted

\ght h 250 n 0‘;,;3\ SSHIAGH o @@ﬂbrgsgqtﬁig@ﬂkaworegig%g%rge@ amw&& s@h)-\?r%tm iRk gfznjﬂgrcgﬁd
e organi | Vv .

T O T o L B hatate e Sy S b Aoy apg ey Tndebs. Tht

chr omat ogrregite v@@kﬂﬂb&)\nth 260gnlvef GHh6l; abd washed vitpdUimdof agtuaiedagiutidd&f5nmol ) i n

adqugnt it gﬁéol-\fﬁ) )é"l'f?elch amd‘;!)h%é qlggér%)ed%n% gréer%‘r%/érﬁ\iaézssz Aftgr ﬂﬁr’étlc(n%nd?’ H, 7.41
( H., concentration under vacuo the residue was purified by flash chromatography (CH.CI,) to give the

titte compound as (7.2g, 28.5mmol) in a quantitative yield.
'H NMR (CDCls) 8: 2.54 (s, 3H), 2.83 (s, 3H), 7.41 (d, 2H), 8.01 (d, 2H)

CF,
S
HO' \ /7/ :
Intermediate 16:

N

15 To a solution of intermediate 8 (1.9g, 7mmol) in 25 mL of THF was added slowly at -10°C, a
solution of 1.4M methylmagnesium bromide in tetrahydrofuran (7mL, 11.9 mmol, 1.4 eq). The
mixture was naturally warmed at room temperature and then stirred for 1,5 hour. The resulting
mixture was quenched with saturated NH,CI solution (100mL) and extracted with Ethyl Acetate (2
x 250mL). The organic phase was washed with brine and water, and then dried over Na,SO, and

20 evaporated off to give the title compound as a yellow solid (1.9g, 6.96 mmol) in a 99% crude yield.

GC/MS Cy3HoFsNOS: m/z 287
mp: 147°C

Intermediate 17 :

To a solution of the intermediate 10 (1.35g, 5.25mmol) was added slowly at -10°C, a
25 solution of 1.4M methylmagnesium bromide in tetrahydrofuran (4.1 mi, 5.8 mmol, 1.1 eq). The
mixture was naturally warmed at room temperature and then stirred for 1,5 hour. The resulting
mixture was quenched with saturated NH,CI solution (100ml) and extracted with Ethyl Acetate(2 x
250ml). The organic phase was washed with brine and water, and then dried over Na,SO, and
evaporated off to give the title compound as an off white solid (700mg, 2.58 mmol) in a 49 % vyield
30 after purification by flash chromatography CH,Cl,/MeOH (99:1).



15 To a solution of internediate 8 (1.9g, 7mmol) in 25 nL of THE was added
slowy at -10C, a solution of 1.4M nethyl magnesi um brom de in

t et rahydrwbueas7¢(#nm, 11.9 mmol, 1.4 eq). The m xture wagcmaisor/ad2By war nmed
at roomtenperature and then stirred for 1,5 hour. The resulting mxture
was quenched with saturated NHACI solution (100nL) and extracted w th Ethyl
Acetate (2 x 250nL). The organi ¢ phas#) was washed with brine and water,
and then dried over Na2SO4 and 20 evaporated off to give the title conpound
as a yellowsolid (1.99, 6.96 mmol) in a 99% crude yield. GO M
C13H12F3NOS: m(z 287 np: 147C CF3 S ~ Ho / Internediate 17 : N To a

sol ution of the /Bt eLEeNesen/2O243l. 359, 5.25mml) was added slowy at -10C,
a 25 solution of 1.4 1I%/Imathy | magnesi um brom de in tetrahydrofuran (4.1 m,
5.8 mol, 1.1 eq). The mxture was naturally warned at room tenperature
and then stirred for 1,5 hoyr. The utting m xture was quenched wth
saturated NH4Cl solution (100n1) a extracted with Ethyl Acetate(2 x
250m ). The organi ¢ phasew gghiedwith brine and water, and then dried
over Na2SO4 and evaporated of¥fito give the title corrpound as an off white
solid (700ny, |ZtefmPedEdt®hg:in 49 %yield 30 after purification by flash

h t h 2 271 49230 0 GC/ Ms:
%15&?3%%@% 22 SQ% ;@ EerE%éatell)l @V\% %" Iﬁ?’édr éﬁ\g’n}ﬁ ﬁ?#"ox °5°“§'8T’ ution of
i nt ef medi dB&mL13.§rByo! , 1. skl i) totuede)(rB)nhgdrmes Ty wEBBded siovdh o 06T alsahdiod
(3.5, 3.57p5he- meith@fMe%h@l@x(ﬂ@5ml Wlﬂ?n))l QM s@lﬂ@ﬁq{ﬂqﬁ) 'H-Hé%o}ﬁﬁé:n \ﬁ&qﬁﬂe&l ow y

at 0C, a solution or.an

2M
sol ution i Ay an d'lehtLWE 't?,ffnp(.‘i’ﬁa'b@}éljr%ylz?‘; ?'@H"t "f'cgteﬂ(glﬁ E‘eé??ﬁt'%i‘ "f"’lS(,COWB'ﬁfeForl ng
of an hydrasinylzefdlegdH gnaotOOinichf O&tNeHCEWEn¢ added ta thasdliton tavaencohpleattad. 20 ni

of MeCH ar@ler%xt%t.mw&mw% M&Na%ﬂﬂgqmﬁ Qiule g%m&gldma &dg&%@fh the

reaction C extraction acl ut ed HCl
(3 X050 niyving P& H%ﬁoafrfﬂt@rmwd&meﬁ@atmé?d%afswg PAWHEENSn and
concent r atRearystafligkstion ret¢axane /EEIH @D0AL Wit )@yagodfiet iltratice ¢ 11ggbfad ta¢et@d patiet.n

Hexane / Et{H (2000 dafiikidd BN ﬁg?sf én(arthef ljei:Jcl}rn kblB@ s%lidljvfﬂ tﬁ’tLra@ld (ARG %Lgf)ﬁgr .

The filtrate was evaporated t I"ow sol
triturat edeffiedo yield 3rﬁg oz whlte solid after flltratlon with an ee = 95.5 %.

'H NMR(CDCls, 300Mhz) 8: 1.4(d, 3H), 2.26 (s, 3H), 5.03 (q,1H), 7.06 (s,1H), 7.46 (d, 2H),
15 7.8 (d, 2H)

HPLC Chiralpak AD-RH (4.6x150mm, 65% CH3CN / 35% H,0, 0.3mL/min)

Rt:17.0 min

[0]?°; = + 38.1 (c= 0.25 / CHCl,) for ee = 95.5 %

Ho)&?/@
Intermediate 19 :

20
The same experimental procedure as for intermediate 18 was applied to a 3g quantity of
the methylketone using the ( R)-2-Methyl-CBS-oxazaborolidine. The title compound (1.7g; 5.9
mmol) was obtained as a white powder in a 56% yield and with an enantiomeric excess of 79.4%
as determined by HPLC. To increase the enantiomeric excess, the resulting alcohol (1.7g, 5.9
25 mmol) was coupled with the (R)-(-)-o. Methoxyphenylacetic acid ( 1.1g; 6.5 mmol) with DCC (1.5¢)

and a catalytic amount of DMAP. The two diatereomeric esters had ARf = 0.1 which allowed the

isolation of the less pblar fraction, the major one (2.35g, 5.4 mmol) after flash chromatography

using Petroleum Ether/ EtOAc (85:15). Finally this ester in solution in 50 mL of EtOH was

saponified at 0°C using 1N NaOH (5.7mL, 5.7mmol). After completion the reaction was quenched
30 by dropwise addition at 0°C of 1N HCI (5.7mL). After removing EtOH under reduced pressure,



hexane to yield 3.5g of a white solid after filtration wwth an ee = 95.5 %
1H NVR(CDCI 3, 300Whz) 6: 1.4(d, 3H), 2.26 (s, 3H), 5.03 (q,IH), 7.06
(s,I1H), WwWod20677£H), 15 7.8 (d, 2H) HPLC Chiral pak AD- RECTAIS6x48B8mMM 65%
CH3CN / 35% H2O, 0.3nL/min) R : 17.0 rrin [a] 256D = + 38.1 (c= 0.25 /
CHCI 3) for ee = 95.5 %CF,, cH ~ Ho) 20 Internediate 19 : The sane
experinmental procedure as for |ntermed21ate 18 was applied to a 3g quantity
of the nethyl ketone using the ( R)-2-Mthyl-CBS-oxazaborolidine. The title
conmpound (1.7g; 5.9 mmol) was obtained as a white powder in a 56%yvyield
and with an enantioneric excess of 79.4% as determ ned by HPLC. To

i ncrease tdxead@ibaniti PH@(I00MEXYESBY ottheorrgeﬁubﬁdsagntiatmh@rlsamﬂatehgual-ﬁ:cg 25 mol )

was coupl - 0 ., 6.5 mMmmuol)
wth oo odey helfEedibubd trd, A5 LRRINPOSRRRER b P G Boormar ¢
esters had ARf HNW(QDﬁth’@ﬁMaZ)ISOW\é@I(dtNé) 2446l At oA1 6f “tihéGﬁéisQHpeJOdd 2H)
fraction, the EREQhirQPsk A@Rﬁg@ exﬁsoém{mp} Lt pisof hash. m(rﬁmat ography using
Pet r ol eum Et her/ Et OCAc Finally this ester in solution in 50 n_ of
Et O was saponittf 12 B OC using 1 N NaOH (5.7nL, 5.7nmmol). After conpletion
the reaction \a¥,quenghens2 BOHbY) fereepwicse addition at 0C of 1 N HC

(5.7m.). After renoving Et OH under reduced pressure, WO 02/ 062774

PCT/ US01/ 49230 21 extraction with Et20 (200nL) washi ng of the organic
phase with 25nmL of saturateg NaH “Gfforded the title conpound (1.4g, 4.8
mmol) in 86%yield as a pg I an e.e.=98% 'H NVR(CDCI 3, 300Mhz) S:
1.60 (d, 3H), 2.44 (s, 3H), 1 (q, 1H), 7.66 (d, 2H), 8.0 (d, 2H HPLC
Chi ral pak AD- Rilefdedfatd 20m 65% CH3CN / 35% H2O, 0.3nmL/mn) 5 Rt : 15.54
mn [a] 25p 31 ) e [ F N
"t er md at o 30 250 Rotd iorEeR 2 SonBer Saripelhia MEor ey =S eellings |,
Me O ( 25 YaBRia $69%idletinae!). dhe solution wrp SiHed 86 m«rgenﬂ comagpirated Dideynesest bydrolysinvas

fst : Ir r eddSGmm 1N A G5rB10N e RNt BY EQOtthréHJUm(QﬁﬁSmLWQh lofytﬁé Srgamié priass BUNCI  (SnL)
ol 1 owe

h
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fl ash chromatographed CH,Cl,/ MeOH (99:1) to afford 380 mg of the tltle compound
H NMR(CDClz) 8:1.53 (d, 3H), 2.39 (s, 3H), 5.12 (q, 1H), 7.15 (s, 1H), 7.57 (m, 1H), 7.68

15 (m, 2H)
Ho 87/©/\
.

To a solution of methylketone intermediate 13 (3.5g, 14.2mmol) in EtOH (50mL.) was added

Intermediate 21 :

at once NaBH, ( 1.1g, 25mmol, 2eq.) at 0°C. After stirring 3 hours at room temperature EtOH was
20 removed under reduced pressure and 1N HCI was added. The resulting precipitate was filtered
off, washed with water and dried under vacuum to afford the title compound (1.9g, 7.6mmol) in a
54% yield as a white solid.
'H NMR (CDCl3) &: 1.22 (t, 3H), 1.54(d, 3H) 2.37 (s, 3H), 2.64(q, 2H), 5.14(q,1H), 7.20 (d,

2H), 7.76(d, 2H)
cl
HO 87/©: |
\ ¢

To a solution of methylketone intermediate 14 (1.7g, 5.9mmol) in EtOH (25mL) was added

25

Intermediate 22 :

at once NaBH, ( 450mg, 12mmol, 2eq.) at 0°C. After stirring 3 hours at room temperature EtOH



chr omat ogr aphed CH2Cl 2/ MeOH (99:1) to afford 380 ng of the title conpound.
"H NVR(CDCl 3) 5:1.53 (d, 3H), 2.39 (s, 3H), 5.12 (g, 1 H, 7.15 (s, 1 H),
7.57 (m WOHp/06Z768 15 (m 2H) HO\ s N Internedi ate 21PCTAS0H4960 uti on
of nethyl ketone internediate 13 (3.5g, 14.2mmol) in EtOH (50n) was added
at once NaBH4 (1.1 g, 25mmol, 2eq.) at_0C After stirring 3 hours at room
tenperature Et OH was 20 renoved under?4 educed pressure and 1 N HClI was
added. The resulting precipitate was filtered off, washed with water and
dried under vacuumto afford the title conpound (1.9g, 7.6mmol) in a 54%
yield as a white solid. 1H NWR (CDCI 3) 5: 1.22 (t, 3H), 1.54(d, 3H, 2.37
(s, 3H), 2veB4éraover kindervedlid¢dpraddure and 20 Halwas 2dded. There§ultingPcipdie wasi  HO |

cl NS | [ 2 | 1Lt ' iate 14
(170, 5. b BF Bt 8 vy 208 o380 U i BEHOM WO RSB SLIBRE,
2eq.) at A8 a 82%yieidrs BVINEEP!S- at room t enperature Et OH WD 02/ 062774
ng/ USO%'/h 492304 lNR/ER GBI §:Ms0Rd \ ,3H§}Q.€U1(d[ﬁﬁ,f%?ﬁis,ﬁfl—ﬁ,}??tﬂ(rﬂ,m?}@dd? (&It1ﬁ’Ch =;é@% g
added. [ recj pi s. filtere , washed with water an
dri e% und(g?z)’xalchdga%? %fﬁn‘ﬁ‘@ '\'E'Agti'%g(%é'ﬂrp%uﬂaﬂ@. 589, 5.48mmol) in a 92%
yield as a white solid. "HNW (CDCI3) S: 1.50(d, 3H), 2.01(d,1 H), 2.35

(s, 3H), 5.12(m!| H), 7.37 (d, 1 H_J = 8.48 5 Hz), 7.60(dd,1 H, J = 8.3

Hz and 2.07 Hz), 7.92(d,1 H, A@ ) ci s Holr NI)L Internediate
23 : To a solution of met Sepexint ernediate 15 (2.5g, 9.9mmol) in EtCOH
(25nL) was added at once NaB ,ﬁ( 750ngy, 20nmmmol, 2eq.) at 0C. After
stirring 3 hOlM’tg E%!.th%r’!te rature EtOH 10 was renoved under reduced

pressure and _ added. The resulting precipitate was filtered off,
washed with wdeérsoltien efmedhykgione inteyraediaien! ¢ @-59f 9-8menoh WEtPH{2%nLe wapedded

(2.4q9, at once NaBH, ( 750mg, 20mmol, 2eq.) at 0°C. After stirring 3 hours at room temperature EtOH
10 was removed under reduced pressure and 1N HCI was added. The resulting precipitate was
filtered off, washed with water and dried under vacuum to afford the title compound (2.4g,

9.4mmol) in a 95% yield as a white solid.
'H NMR (CDCls) 8: 1.56(d,3H, J= 6Hz), 2.39 (s, 3H), 5.16(m,1H), 7.37 (d, 2H, J= 8.0Hz),

To a solution of ethyl-4-methyl-2-[4-(trifluoromethyl)-phenyi]-thiazole-5-carboxylate (2g,

15

Intermediate 24 :

6.4mmol) was added slowly at -10°C, a solution of 1.4M methylmagnesium bromide in toluene (10
mL, 14 mmol, 2 eq). The mixture was naturally warmed at room temperature and then stirred for
20 72 hours. The resulting mixture was quenched with saturated NH4Cl solution (100mL) and
extracted with EtOAc (2 x 250mL}). The organic phase was washed with brine and water, and then
dried over Na,SO, and evaporated off to give the title compound as a yellow solid (1g, 3.3 mmol)
in a 52% vyield.
'H NMR (CDCls) 5: 1.70 (s, 6H), 2.65 (s, 3H), 7.60 (d, 2H), 7.95 (d, 2H)
25

Intermediate 25 :

To a solution of intermediate 4 (750mg, 2.5mmol) was added slowly at -10°C, a solution of
1.4M methylmagnesium bromide in toluene (8.95mL, 12.5 mmol, 5 eq). The mixture was naturally
warmed at room temperature and then stirred for 24 hours. The resulting mixture was quenched



9.4mmol) in a 95%yield as a white solid. "H NWR (CDCl 3) 6: 1.56(d,3H, J=
6Hz), 2.39 (s, 3H), 5.16(m1 H), 7.37 (d, 2H, J= 8.0Hz), 7.79(d,2H, J=
8.0Hz ) 1WOWOB®627HO N Internediate 24 : To a solution of PCT/US01/49230

et hyl -4-nmethyl -2-[4-(trifluoronethyl)-phenyl]-thiazol e-5-carboxyl ate (2g,

6. 4mmol ) was added slowy at -10C a Zé)%u“ on of 1.4M net hyl magnesi um

brom de in toluene (10 nL, 14 mmol, The m xture was naturally

war med at roomtenperature and then sti rred for 20 72 hours. The resulting
m xture was quenched with saturated NH4ACI solution (10OOM) and
extracted.with EtOAc (2 x 250nmL). The organi c phase was washed with brine
and wat er ,witrsdtutdterNH4D! iseldticd\( €00na 2 kiraciel witheonat2ed2s0ft.). trhe Gigyee prizeetitl e

compound (%sgﬁ;gﬁmg@ gaﬁ%\%eaamga @m% Nag;)cg,fﬁg geaggg)e% oS Re (P 2)
| nt er medi SCEPEC:(46¢Mgy it BGA%oeld alteetask diramatodrapysdtegl/MeOSHRBI)  was

added sl ow y ac/m30C,Hargubsikiorspf 1. 4M nmet hyl magnesi um brom de in
t ol ugne (8.95nL, 12.5 mmol, 5 eq). The m xture was naturally warmnmed at
room tenperature and then stirred for 24 hours. The resulting m xture was

guenched WD 02/ 062774 PCT/ 1/ 4 23 with saturated NH4Cl sol ution
(100nm.) and extracted w th X 250nmL). The organi c phase was washed
with brine and wat er d th {dried over Na2SO4 and evaporated off to give

the title colfeinesat , 1.6 mmol) in a 64%yield after flash

chr omat ogr aphylo@HRICH) dfpimediste B)(4.05¢THMBoL) inGO3M1T FBINGSs afided:slo@@ats CF3  HO
| nt er medi afoec, 26solution &F 3 &ﬂ}lMéQr@Qqubrdnﬂéeﬁﬁ Epdias %Lﬁ/? e(é}n&)ém 1 4R it 50 i

of THE was added sl ow on o magnesi um brom de
O 50 o e Bateh it fooi Ggerairerpi Tieh SARor B I P00 Wb B
r oo t enperastqueshechdith sruratet! NHL@dolutom (190BnLhent extradied widrsaihytl Acpteri Theur e

organic phase was washed with brine and water, and then dried over Na,SO, and evaporated off.
The residue was taken up with a mixture of isopropyl ether and petroleum ether. The white solid
obtained was filtered to give the title compound (4.31g, 14.3 mmol) in a 85% vyield.
GC/MS: CuH14FsNOS: m/z 301
15 mp: 104-106°C

H YoMe ﬁ%@
intermediate 27:

Intermediate 26 ( 8.239,27.3 mmol) was added to a mixture of (R)~(-)-a-
Methoxyphenylacetic acid ( 5g, 30 mmol), DCC (6.18g, 30 mmol) and

20 DMAP (catalytic) in 250 ml THF .The mixture was stirred at room temperature 24 hours and
passed through a plug of silica gel. The filtrate was concentrated to dryness and flash
chromatographed using Petroleum ether / EtOAc (95:5). The less polar fraction was collected to
afford 2.99 of the title compound (2.9g, 6mmol).

'H NMR(CDCl3) 5: 0.73 (t, 3H), 1.83 (m,2 H), 2.49 (s, 3H), 3.37 (s, 3H), 4.74 (s, 1H), 5.97 (t,

25 1H), 7.33 (m, 3H), 7.43 (m, 2H), 7.66 (d, 2H), 8.00 (d, 2H)

H
: S
HO CF
Intermediate 28 :

To a well-stirred solution of Intermediate 27 (2.75g, 6mmol) in THF/EtOH was added
30 dropwise at 0°C a solution of 18 mL of 1N NaOH in 15 mL of water. After 5 min the cleavage was




10 was quenched with saturated NH4Cl solution (100nm) and extracted with
ethyl Acetate. The organic phase was washed with brine and water, and then
dri ed ovewoNa®@&>M4 and evaporated of f. The residue was taken/uspl/wizsh a

m xture of isopropyl ether and petrol eumether. The white solid obtained
was filtered to give the title conpound (4.31 g, 14.3 nmol) in a 95%yi el d.
GC/ M. Cl4H14F3NCS: mz 301 15 np: 104t 106C H, _ O / aCF3 QOw
Internmediate 27. N Internediate 26 (8.23g,27.3 mmol) was added to a m xture
of (R -(-)-a- Methoxyphenylacetic acid (5g, 30 nmml), DCC (6.18g, 30 mmol)
and 20 DVAP (catalytic) in 250 mM THE The m xture was stirred at room

t enper at ureemgidted@bia sloan Gt 0pagReddddrepiugin1 & It 161 50hI 150! TiRPorglic soWBﬁlsf iltrate
was concentr r Iy t a sing Petrol eum
etner 1 Er ofut s Ba ks SRS tbr U CRRRON e GRS 2 o
of the ti tRemEkand sy qver MepSOaiaYe k yesiduswNMRpEDOr gyateyrghed 3CHCL/ESPHc 1. 83
(M2 H), Z9d)tsaffoddtha 8293eld 6.498H) 3miflolYtfle {itfe cobbbundvi Gnble. =odp. 1 H), 7.33

(m 3H), 7.43 2 ) ,.2H, 8.00 (d, 2 HO CF3 Internediate 28 :
To asgwell-sti FE8S s I“‘Uﬂ“lzﬂﬁé%é’gl fﬁcﬁer medi ate 27 (2.75g, 6mmol) in THF/ Et OH

was added 30 @]Bpmi18éc aD.20C ChiGiHfontieonssk 18 ml of 1 N NaOH in 15 nmlL of
water. After 14 eV ) 44 RCT/ 149230 24
conpl et ed and@l"?\ﬂh yglgf& %d’c%ﬁ*/é%g&?g@@’ %ﬁ%&?ﬁﬁ@lgﬁ%ﬁé% H2O. The

organi ¢ sol veRts219B¥e renpved under reduced pressure and extraction with
EtOAc ( 250 m-) washing with brine (25 nL) and drying over Na2SO4 gave a
resi due whi ch was chromat ogr ahed 2CI 2/ Et OAc  (90:10) to afford in a 82%

yield (1.49g, 3.3mvl) the ™ tle dopgpound with an e.e. = 98% 5 GO/ M5 :
C14H14F3NCS mfz 301 25 1 = B=R79, CHC13) for e.e. = 98% HPLC
Chi ral pak AD-RH (4. 6x150mm _65% CH3 f& 0.3n/nmin) R : 21.2 nin
0 Hid 0 SCF3 iofMhotlaeh 36 €7 M ate 2977N

The same esterification protocol as described for intermediate 27 was applied with 10 g of

racemic Intermediate 26 and 6g of (S)-(+)-a-Methoxyphenylacetic acid to afford 2.85g of the less
polar diastereomer.
'H NMR(CDCls) 5: 0.73 (t, 3H), 1.82 (m, 2H), 2.49 (s, 3H), 3.37 (s, 3H), 4.74 (s,1H), 5.97 (t,
15 1H), 7.33 (m, 3H), 7.43 (m, 2H), 7.66 (d, 2H), 8.0(d, 2H)

[y
Hoﬁ},@fca

The same saponification protocol as used to obtain Intermediate 28 was applied to

Intermediate 30:

intermediate 29 (2.85g, 6.35 mmol) to afford the title compound (1.58g,5.25mmol) as a pale

20 yellow oil in a 82.5% yield and with an e.e. = 98%
'H NMR(CDCls) 8: 0.98 (t, 3H), 1.96 (m, 2H), 2.45 (s, 3H), 4.92 (t, 1H), 7.66 (d, 2H), 8.0 (d,
2H)
[0]*% = + 11 (c = 0.29, CHCl;) for e.e. = 98%
HPLC Chiralpak AD-RH (4.6x150mm, 65% CH3CN / 35% H,0, 0.3mL/min)
25 Rt:25.04 min

CF,
LT

Intermediate 31 :

To a solution of intermediate 8 (2.71g, 10mmol) was added slowly at -12°C, a 2M solution

of isopropylbromide magnesium in THF (5.5 ml, 11 mmol). The mixture was naturally warmed at



The sane esterification protocol as described for internediate 27 was
applied with 10 g of racemc Internediate 26 and 6g of

(S) - (+)-awbbrioexyphenyl acetic acid to afford 2.85g of thePCaFaso/poBar

di astereomer. 'H NMR(CDC13) S: 0.73 (t, 3H), 1.82 (m 2H), 2.49 (s, 3H),
3.37 (s, 3H), 4.74 (s,1 H, 597 (t, 151 H, 7.33 (m 3H), 7.43 (m 2H,
7.66 (d, 2H), 8.0(d, 2H H HO S CF3 IZﬁerrredlate 30: N The sane
saponification protocol as used to obtain Internediate 28 was applied to
internediate 29 (2.85g, 6.35 nmol) to afford the title conmpound
(1.58g,5.25mmol) as a pale 20 yellowoil in a 82.5%yield and with an e.e.

;H)98%7 EGNM(?G 2 lel%}urosand)th%stﬁ'r’éd fogz;‘ihoaf P r(agﬂltm% Hixturé was q&édt_:lk&:%gwlmf gr 92 gt _
98% HPLC aé‘fdgé{%cifé?‘ﬁé” WO%‘ED PB‘% eCigd it *tﬂé(]‘)ﬁ ¢ Xé%%"%—«ib? oganiGPhase WS 25 Rt
. 25.04 m\AraleEEt with/brikiOand watert, erditbeh diteé 0@t Na,SIiy aad s\@Hpuitated mffaxf giventhetitteedi ate 8

_-( 2. 719, 1QHHB&)nd\QQgS cadderbish 9wk, X%%eld é]s?a%hgl?d{%éﬂ nﬁ@lo%[iér stalllsatlon in

i sopr opyi brom de nesiumin THE M OXLUr 6 Was
nat ut al | y "G&aReEt %‘io WO 02/ 062774 PCT/ US01/ 49230 25 r oom t enper at ure and

then stirred flaNnMREDORWOOMMENES: 0.8 I3H), NO5E] 3Hh),dlofm Was, Jubesehed. 56id RH hm)
sat ur at ed %?cg% E'g (100m ) and extracted with Et OAC (2 x 50 ). The
organic pﬂ &Red with brine and wat er, and then dried over Na2SO4
and evaporated off to give the title conmpound (2g, 6.34 mvl) in a 63.5%
yield as a slightly yellow p vvder after crystallisation in 5 hexane

/ Ethanol . 1H NVR(CDCI 3, 300 38 (d, 3H),1.05(d, 3H,1.9(m 1H),
2.35(s, 3H), 4.55 (d, 1H), 7s , 7.95(d, 2H) CF3 S HO/
Internediate 32: N 10 To a salyition of internediate 8 (5.42g, 20mmmol) in 50
nL of THE was!Hermediateds v at - 78C, a | Msolution of allylmagnesium

bromé de in Et 29 a(sBQIﬂdn, of ddmtiate B.(4.42 ROmrhBILin B0 XiLLT #HR@Gs added slowly at -

78°C, a 1M solution of allyimagnesium bromide in Et,O (22mL, 22mmol, 1.1 eq). The mixture was
stirred 30 minutes at -78°C and was naturally warmed at RT and then stirred for 1 hour, The
resulting mixture was quenched with saturated NH,C! solution (100mL) and extracted with ethyl
acetate. The organic phase was washed with brine and water, and then dried over Na,SO,4 and

15 evaporated off. The residue was taken up in heptane to yield the title compound after filtration as
a white solid (5g, 16 mmol) in a 80% yield.

LC/MS: CysHisFsNOS: m/z 314.00 (M+1)

CF,
AT

Intermediate 33 :

20 To a solution of intermediate 8 (813mg, 3mmol) was added slowly at -78°C, a 2M solution
of butyl lithium in tetrahydrofuran (1.6 mL, 3 mmol). The mixture was naturally warmed at room
temperature and then stirred for 1,5 hour. The resulting mixture was quenched with saturated
NH,Cl solution (100mL) and extracted with EtOAc (2x100mL). The organic phase was washed
with brine and water, and then dried over Na,SO, and evaporated off to give the title compound

25 as a yellow solid (770mg, 6.96 mmol) in a 99 % crude yield.

'H NMR(CDCls, 300MHz) &: 0.8 (t, 3H),1.25 (m, 4H),1.7 (m, 1H),1.8 (m, 1H), 2.3 (s, 3H),
2.8 (brs, 1H), 4.9 (t, 1H),7.55 (d, 2H), 7.9 (d, 2H)
mp 72-74°C



stirred 30 mnutes at -78C and was naturally warnmed at RT and then stirred
for 1 hour. The resulting m xture was quenched with saturated NH4Cl

sol uti on WO@@0t277e4nd extracted with ethyl acetate. The oPganisorv/ghase was
washed with brine and water, and then dried over Na2SO4 and 15 evapor at ed
of f. The residue was taken up in hept% to yield the title conpound after
filtration as a white solid (5g, 16 ) in a 80%yield. LC Ms:
C15H15F3NCS: mz 314.00 (M+l) CF3 S Internediate 33: 20 To a solution of
internediate 8 (813ng, 3mmvl) was added slowy at -78C, a 2M solution of
butyl lithiumin tetrahydrofuran (1.6 nL, 3 mmmol ). The m xture was
naturally warned at room erature and then stirred for 1,5 hour. The
resulting m xture was quenched w Saturated NH4Cl solution (100ni) and
extracted with Et CAc (2x1Q organi ¢ phase was washed wth brine

and water, and then dried ovér{Na2So4 and evaporated off to give the title
conpound 25 astemnedidté @4 solid (770ngy, 6.96 mmol) in a 99 %crude yield. 1H

QNBR( (CEC' gH) 309?'373%» ; I(J%n %-irﬁ?r(nfe iaté'z_?‘)(g&;'etg.ﬁ&(i%'_‘} %59 %c%je? a&\m%ﬁﬁlo@]a gm%alﬁ{ﬂaémﬁ H,
72-74C WO UHoRSEbimAsERET brOpIeAvEER (1 1B, 22pmel TR I raal Rl WaHOTRS o
sol ution @bon RngperaRdte ah®thdn §th@d fol 8, 54b0MDhe rev@ganided vk qubnthed wihC, a 2M
201041 00 S SUERETAMITIARGR 40 JLRRLA anl Baf7 ok e A TR vl
hour. The wasked wilhrijinerierd weter, ardsthen dried iosel Nak$®x . Svapatatadefidel okpibeltities ol ut i on
(100m.) andmBindae. gt Minkbdl) iRt L0 delX afer Gk ehrdhfo&@b@HNsRg BRATEIOM 85 Y shed
with brine an ﬁﬁ ,, @n Oghen "%%rlrﬂ d,.over Na2SO4, evaporated off to give
the title cogﬁ ?‘("592 OS g Mg TUin a 35%yield after flash

chr omat ogr aphy using C6H12/ Et QAc (85:15) LC/MS C1L7HLI9F3NCS : mz 342 (M)
S CFa HO PN 10 Internedi ate 35: To a solution of internediate 8 (1.4g,
5.17mmol) in 50 nL of THE addedsslowy at  78C, a | Msolution of
phenyl magnesi um brom de in JTHE (| m., 5.7mmol, 1.1 eq). The mixture was

stirred 30 min at -78C an} sy na urally warnmed at room tenperature and
t hem0 stirred figernfediate 35:

To a solution of intermediate 8 (1.4g, 5.17mmol) in 50 mL of THF was added slowly at -

78°C, a 1M solution of phenylmagnesium bromide in THF (5.7mL, 5.7mmol, 1.1 eq). The mixture
was stirred 30 min at -78°C and was naturally warmed at room temperature and then stirred for 2
hours. The resulting mixture was quenched with saturated NH,CI solution and exfracted with ethyl
15 acetate. The organic phase was washed with water, dried over Na,SO,, evaporated off and the
residue was crystallized in hexane. The white solid obtained was filtered and washed with hexane
to give the title compound (1.7g, 4.9 mmol) in a 86% Yyield.
GC/MS: CygH14FsNOS m/z 349

CF,;
HO S7/©/
\

20 Intermediate 36:

~ To asolution of intermediate 8 (4.48g, 16.5mmol) was added slowly at -10°C, a solution of

1.3M benzylmagnesium chloride in tetrahydrofuran (20 ml, 26.5 mmol, 1.6 eq). The mixture was
naturally warmed at room temperature and then stirred for 1,5 hour. The resulting mixture was
quenched with saturated NH,Cl solution (100mL) and extracted with Ethyl Acetate(2 x 250mL.).

25 The organic phase was washed with brine and water, and then dried over Na,SO, and
evaporated off to give a pale yellow solid. After sonication in petroleum ether and filtration, the title
compound (2.8g, 7.7 mmol) was obtained in a 48 % vyield as a white powder.

LC/MS: CygH47F3NOS m/z 364.13 (M+1)



hours. The resulting m xture was quenched with saturated NH4Cl sol ution and
extracted with ethyl 15 acetate. The organi c phase was washed with water,
dri ed ovewONa®&>4 evaporated off and the residue was crysraishi/zea i n
hexane. The white solid obtained was filtered and washed with hexane to
give the title conmpound (1.7g, 4.9 mmup in a 86%yield. GO M: Cl6HL4F3NCS
mz 349 CF3 S HON 20 Internediate : To a solution of internediate 8
(4.48g, 16.5mml) was added slowy at -10C, a solution of 1.3M

benzyl magnesi um chl oride in tetrahydrofuran (20 m, 26.5 mvol, 1.6 eq). The
m xture was naturally warnmed at roomtenperature and then stirred for 1,5
hour. The resuhg:hpg1zecgt ure was quenched with saturated NHACl sol ution
(100mL) and extracted with EiLhyl Acetate(2 x 250nmL). 25 The organi c phase

was washed with brine and a._and then dried over Na2SO4 and evapor at ed
off to give a pale yellow sol1 ter sonication in petrol eumether and
filtration, tt?etlt 1/‘orrpound( dg, 7.7 nmmol) was obtained in a 48 %
yield as a whi LC/ M5: CLOHL7F3NOS iz 364. 13 (Mt1l) WO 02/ 062774

PCT/ US01/ 4923 sugFensigp of 20260.138¥apl) of racelylrPemiethyiehesdtand A0seippiessiiron of 20g

(0.133 rm'c%)boﬁéte 02684134 lirr SboRLt SERHRNAs HRBdd gprQﬂLRffor@ch@&%'WL Safhypenat e
of acet was _h refl 24_hours. 30nL of

0.2_nol e) at ed at
Cohod T3 o B A TR R BT D B SO R s FOds SrE e, TR Wk
added dr optirrseat rdftug dmingta@rheuns@sd a §¢ mpmiedngathowed thaithel eactivg w26 nbteamslend a
tic nonit OfHeHgNé%%ﬁileﬁtQ@teqﬁ b'é?enrt S&ﬁéds%ﬂpé@?s%lu%%rb%ﬂ laf"?& ﬁallde g&@%ii&éé\ﬂmth

suppl enent al’%o equl val ent Ol’tl ons of pO assl um car wer e
added wi t I 7 Bouys RSHHAS TP%E”@‘P&/%WS stifed for %4 pues sfarfluy ?”dr sr*'éfld FHPOTQE?”WSE?F%G at
refl ux andorst days &@dnditeredorharidenpentbted endef @icu@ THaysidubesas fakért wnad 306 inLand

congentr at r f Et OAc
and?(\slavashe \%ﬁlh dé%%@aq?““%ﬁ”‘f\la@ﬁ%ﬁ% dcx(ﬁh?% etheQ) g?aﬁ%l%ﬁé \é%%efiayer
was dried OVB\F:SRadittenad and qoﬂ%ﬁ“éﬂeéhﬁﬂ%@?ééfﬂ@‘@t@égl?ﬁﬁ'ét““%/%lﬁ’@uﬁdoasg'ﬂl ve 32.6g
of the titJegovconpawnd yatd.a yellow oil in a 92%yield. "H NWR (CDCI3): S

119 (130 LG (505 12,2905, 02 50, G B oy sl & 2

(d, 1H), 7.67 (d, 1H), 7.75 (s,1H),

~bedig

To a solution of 30g (0.11mole) of intermediate 37 in 300 mL of CH,Cl, was added at once

15

Intermediate 38:

2.2g (0.011mole) of p-toluenesulfonic acid and 35.9g (0.125 mol) of m-chloroperbenzoic acid. The
solution was heated at 50°C for 21 hours then filtered and washed consecutively with a solution of
20 20 of Kl in 200mL of water, 20g of Na,SO; in 200 mL of water, 150 mL of 1N NaOH and 100mL of
brine. The organic layer was dried over Na,SQ,, filtered and concentrated under vacuo to afford
28.544g of the expected compound in a 89% yield.
GC/MS Cy5H20s: m/z 280

25 Intermediate 39: [

To a solution of 25g (0.089 mol) of intermediate 38 in 250mL of anhydrous EtOH was
added 9.1g of NaOEt (0.134 mol). The solution was heated at 50°C for 6 hours and concentrated
under vacuo. The residue was taken up with 200mL of water and acidified cautiously to pH = 1
with 150mL of 1N HCI. Extraction with 3 x 200mL of EtOAc and drying of the gathered organic

30 layers over MgSO, led after filtration and evaporation under vacuo to 21.62g of the title

compound.



"""o 01AIll Internmediate 38: To a solution of 30g (0.11 nole) of
internmediate 37 in 300 nL of CH2Cl 2 was added at once 2.2g (0.011 nole) of
p-t ol uene’olokoei7e4 aci d and 35.9g (0.125 nol) of m chl or op@charsavie3@aci d.
The solution was heated at 50C for 21 hours then filtered and washed
consecutively with a solution of 20 202 f KI in 200nm. of water, 20g of
Na2SG3 in 200 nL of water, 150 nL of I NaOH and | OOnL of brine. The
organi c |l ayer was dried over Na2SO4, filtered and concentrated under vacuo
to afford 28.54g of the expected conmpound in a 89%yield. GO M C15H2005:
mz 280 O 25 Internediate 39: OH To a solution of 25g (0.089 nol) of
i nternmedi ate $&/MB Q@F0rDs 0f/z3%hydr ous Et OH was added 9.1g of NaOEt (0.134
nol ). The solution was heated at 50C for 6 hours and concentrated under
vacuo. The residue was taken up w th.200n of water and acidified
cautiously to pH =1 wth 150 T NHC. Extraction with 3 x 200nL of
Et CAc and drying of the gathghed ganic 30 |layers over MgSO4 |l ed after
filtration angeyaeidhd.on urder vacuo to 21.62g of the title conpound. WO
02/ 062774 PCT%SOI?%Q@%% 28 CGC/ M5 C13H1804: miz 238 CF3 s Cl ~
| nt er medi at e 40:2 SRIATY G sieadgolptian)of tarpediaie § 6328 BOMMST) anghEleN (Aekfigad-86ml-.( 8. 29,
3? Vna”ml ) dmgnrﬁsnﬁm 0603?092@4(1,80&6 m?s slowly é%dmmﬁsp?_ci (g;]gt@g, B.??ﬁz,ﬁi%rﬁélﬂ?mg)cz was
sl oW y adde o , 3. : r ours a nor e
203N {6 BT SLAG Tt 6 il s bEFOwd b Brb ettt Aenpraraiteg i ¢ ¢
(hexane : (EEx@Ae; EtOAL)1:Hisboved coopiplegtatiore diteireattionhietureagestdilded witxCOR was
diluted w 1 ) arld 6 ) and
vt er (2 % ZUETE g gRTRAHGORITERE o) DR P 3 e e
conpound (C¥ERNPIEDP Affd|the Giggpmprung (8,04, %W”?gp?(’é).as@:@”""bs?“dq N F 10
Intermediate 41 : A solution o;{#l/oeﬁr 0-4-trifluoronethyl-thi obenzam de
g9

(1.02g, 4.57mvol) and 3-chljor @- :@ ane- 2, 4-di one (654pL, 5.5mmmol) in 30 nL
of EtOH was heated to refPux{dyri 18 hours. A supplenentary

. ) ' 1>
1. 2%1U| val ent h%fermBed(l;aQL%Q peat dne2, 4-di one (654pL, 5.5mmpl) was added, the

A solution of 2-fluoro-4-trifluoromethyl-thiobenzamide (1.02g, 4.57mmol) and 3-chloro-
pentane-2,4-dione (654pL, 5.5mmol) in 30 mL of EtOH was heated to reflux during 18 hours. A
supplementary 1.2equivalent of 3-chloro-pentane-2,4-dione (654L, 5.5mmol) was added, the
reaction heated to reflux for an additional 18 hours and evaporated to dryness. The residue was

15 diluted with 250 mL of CH,Cl, and washed with 50mL. of saturated solution of NaHCQ;. The
organic phase was separated, dried over Na,SO,, filtered and concentrated under vacuo to give
the title compound (850mg, 12mmol) in a 61%yield as a yellow solid after flash chromatography
CH,Cls.

GC/MS Cy3HgF,NOS m/z 303

20 Intermediate 42 :
To a solution of methylketone intermediate 41(850mg, 2.8mmol) in EtOH (50mL) was

added at once NaBH, ( 117mg, 3mmol, 1.1eq.) at 0°C. After stirring 30 minutes at room
temperature MeOH was removed under reduced pressure, 1N HCI was added and exiraction with
Et,O (2 x 100mL) followed by drying over Na,SO, and filtration afforded the title compound
25 (770mg, 2.53mmol} in a 90% yield as a pale yellow solid.
GC/MS Cq3H1F;NOS m/z 305



reaction heated to reflux for an additional 18 hours and evaporated to
dryness. The residue was 15 diluted with 250 nL of CH2Cl 2 and washed with
50nL of swbDuweatwd+ sol uti on of NaHCO3. The organic phase Rag/usep#nai ed,
dried over Na2SO4, filtered and concentrated under vacuo to give the title
conpound (850ng, 12mmol) in a 61 %Wielg as a yellow solid after flash
chromat ography CH2Cl 2. GC/ Ms CLl3HOF4 mz 303 CF3 S HONF 20
Internmediate 42 : To a solution of nethyl ketone internediate 41(850ny,
2.8mmol) in EtOH (50nm.) was added at once NaBH4 (117ng, 3mmol, 1.1 eq.) at
OC. After stirring 30 mnutes at room tenperature MeOH was renoved under
reduced pressure, IN HCl wasQaddedjand extraction with Et20 (2 x 100nlL)

foll owed by drying over W%@l iltration afforded the title conpound
25 (770ng, 2.53mmol) in a 90% Wi as a pale yellow solid. GC M

C13H11F4ANGCS m!g&g%ia\{@gzl 062774 PET/ 9901/ 49230 29 O Et0' ~~O ~ SCP
I nternedi ate : it ution of chlorosulfonic acid (90 nL, 4.4eq.) was
added dr opwi sdo&tsolgiior 9f chlotegukfenio acideIthipl.-421eg.) wgs pdder ropiispiabMiCdn Abput 2et hy|
gg ter ( 6§qz1le5t n-aﬁao;myt)proﬁém@écmséw éééé}g68;gpb.3da Jﬂﬁm Zxﬁ_artstiﬂﬁg gda? ﬁo@r@t a@ér{dlt 0 tnal
mn a fthe mxture was poured into crus Lce e.precipitate
thus 5 obt®] glho%@ i3 i?gghearﬁ'éhj’{ﬁa"%?‘? URRe e i d\WﬁtaBgG‘e‘Pﬁeé'pftg?ﬁ%’Scorrpound
was bt ai mbthingd wanfiltgréd anghwaskedpaiivibeld waBP.. Thg fitldcobpdumblgs dbirireed @886 yifel d.
GC/ M5 cmmgﬁg,cg; 2820182 0iPin a&3%5idd~O I nternediate 44: SH 10 In a three
neck round bottaomflask under a nitrogen atnosphere containing zn (13.1 g,
0. 2ol , 3. 5eqPYMSafHeCle MA88%P) was added intermediate 43 (18. 32g,
0.057npl). After stirring for 30 min, dichloronethylsilane (24.4 nmL, 0.2
mol, 3.5 eq) was added slowy in 90 mn at 70C. After stirring for 5 hours
at 70C a supplenentary portid¢n gf 4n (3g, 45mmol) was added to conplete
the reaction. Then the re5@l't) ure was stirred overnight filtered and

t he zinc . SH
Intermediate 44 :

10 In a three neck round bottom flask under a nitrogen atmosphere containing Zn (13.1g,
0.2mol, 3.5eq) in dry EtOAc (150mL) was added intermediate 43 (18.32g, 0.057mol). After stirring
for 30 min, dichloromethyisilane (24.4 mL, 0.2 mol, 3.5 eq) was added slowly in 90 min at 70°C.
After stirring for 5 hours at 70°C a supplementary portion of Zn (3g, 45mmol) was added to
complete the reaction. Then the resulting mixiture was stirred overnight ,filtered and the zinc

15 precipitate washed with EtOAc. A back extraction was carried out on the filtrate with 1N NaOH
(3x300mL) and the gathered basic phases were washed with EtOAc (400mL.). Acidification of
basic aqueous phases to pH = 3-4 with concentrated HCI, extraction with EtOAc (3 x 300mL),
drying of the organic phase over MgSO, , filtration and concentration to dryness gave a colorless
oil. The title compound (10.01g, 39.4mmol) was obtained after flash chromatography CgH;./EtOAc

20 (90:10) as a colorless oil in a 69% yield.

GC/MS : Cy3H303S m/z :254

Wﬂxg oy

F

Example 1:
2-{4-[({2-[2-fluoro-4-(trifluoromethyl)phenyl]-4-methyl-1,3-thiazol-5-yl}methyl)sulfanyl]-2-
25 methylphenoxy}-2-methylpropancic acid

To a 25ml round-bottom flask equipped with a magnetic stir-bar and N, inlet was added
intermediate 7 (240mg, 0.58 mmol, 1eq) in acetone (4ml) followed by the addition of 2-
trichloromethyl-2-propanol (210 mg, 1.18 mmol, 2eq). The reaction was cooled to 0°C and then
NaOH (pellets, 190 mg, 4.8 mmol, 8eq) were added. The reaction mixture warmed to room



15 precipitate washed wwth Et OAc. A back extraction was carried out on the
filtrate with IN NaOH (3x300nL) and the gat hered basi c phases were washed
wi th Et OWO(20621zd . Acidification of basic agueous phase®CraspH19238-4 with
concentrated HCl, extraction with EtOAc (3 x 300nL), drying of the organic
phase over MgS™ , filtration and conmgrati on to dryness gave a colorless
oil. The title conpound (10.01 g, 39. | ) was obtained after flash

chr omat ogr aphy C6H12/ Et OAc 20 (90:10) as a colorless oil in a 69%yield.
GC/MS @ Cl3H1803S mz :254 0 O HOCF3 S f NF Exanple 1:
2-{4-[({2-[2-fluoro-4-(trifluoronethyl)phenyl]-4-nethyl-1, 3-thiazol-5-yl}ne
t hyl ) sul f deypgraiBre 28 stinerdray FqohetaorgrRtu@-avertnighi gieopEiciohe acatone Wee rem@sdih

round- bot taa%m%e @%ﬂ.@psé#duwae pﬁmf@]gﬁ'ﬁétbvﬁeﬁﬁtbAcQﬁJwﬁgr%cN% B &l WS added
internediate 7 in acetone (4nml Ilowed by the

addi ti on d°"eH rTQﬁﬂrTq‘SF?ﬁ‘éetr%VF” EEPSF%%{GI"“@(OZQ@"%’FECt%"YL "‘f?ﬁ‘iﬂd WIBDENE, The
reacti on viisd 0w MyS$O, endéonasrdratel érvaciiaioie(dadtel @ksnatdddapbhpn.054, S7ommadthe 8eq)

wer e; addedy fohek rmed to room WD 02/ 062774 PCT/ US01/ 49230
30 terrpergtlaggﬁ%%ga%%?H%gﬁlﬁgﬁpggnrﬁﬁate erature overnight after which the

acet one was r eHDMRIGHODY acli®P @rtit he e@ﬂl%?‘h@ P4 2hts. dls). pA2 (d.t1Hbned
bet ween Et7OBCdaHl, Wb @F 11 ¢t 86 {rh, o), teBsrt2HM conc. HCI. The phases were

t hen separate 0 tion was vvashed with brine, dried over
MgSO4 and CO“%@%{SFQFE&'QS{%%%@@% ijWyl el d after chromatography (0.05g, 17%
of the 5 title conpound as a cream colored solid. "HNWR (CD30D): 5 1.59

(s, 6H), 2.17 (s, 3H), 2. 2:0( 424(s 2H, ), 6.72 (d, 1H, 7.12
(d, 1 H, 7.20 (s, 1 H)/\ 8 38 (t 1 H M C23H22F4NC3S2 m z
500 (M#¥1). O [/ O S/ \ I

2- met hyl - 2- (2- net hyl - 4- {1 [4 rre h ?Fuororret hyl phenyl ) -t hi azol - 5-

yl ] €6 hoxy} phem&gmbw;_opl onic acid et Nest er To a solution of internediate
1T H
y y;—

i d THE
39 ( 238 mp. 200 methyEi-ﬂ-, n%"th%j. @ ?o%{eﬂ%mnw)ﬂﬁ%@xt eq) In dry

stirred atyl]ethoxy}_phenoxy)@plomc acid ethyl ester

To a solution of intermediate 39 ( 238 mg, 1 mmol) and intermediate 16 (287 mg, 1mmol, 1
eq) in dry THF was added PBu3 ( 0.37mL, 1.5 mmol, 1.5 eq). The resulting mixture was stirred at
15 0°C, and then TMAD ( 258 mg, 1.5 mmol, 1.5 eq) was added all at once. The mixture was stirred
at 0°C for 10 minutes, and at room temperature for 24 hours. The resulting mixture was filiered off
and concentrated in vacuo, and the title compound was obtained as a yellow oil (270mg, 0.532
mmol) in a 53% yield after flash chromatography using cyclohexane / ethyl acetate (95:5) as
eluent.
20 MS: CoHagF3NOLS m/z 507.96 (M+1)

[e]
HO&(‘:L
s
0/‘1 />__<’3,cr=S
Example 3: N

2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethylphenyl)-thiazol-5-
yljethoxy}phenoxy)propionic acid
25 To a solution of Example 2 (200mg, 0.394 mmol) in ethanol was added 1N NaOH (5 mmol,
12.7 eq). The resulting mixture was stirred at 80°C for 1.5 hour, and after cooling at room

temperature 1N HCI (5 mmol, 12.7 eq) was added. The resulting mixture was concentrated in
vacuo and the residue was purified by flash chromatography using CH,Cl, / MeOH (95:5) as
eluent to give an oil. The product was crystallized with a mixture of water / EtOH / MeOH, filtered
30 off and washed with water to give the title compound (50mg, 0.104 mmol) in a 26% yield.
LC/MS: CpsHasFsNOsS m/z 480.25 (M+1) /] CoyHasFsNO4S: m/z 478.31 (M-1)



15 0C, and then TMAD (258 ng, 1.5 mmol, 1.5 eq) was added all at once. The
m xture was stirred at OC for 10 mnutes, and at roomtenperature for 24
hours. Thworemed774 ng m xture was filtered off and concentCcatisdi/i#gr3vacuo,
and the title conpound was obtained as a yellow oil (270ng, 0.532 mmol) in
a 53%yield after flash chromatography. ﬁ;sl ng cycl ohexane / ethyl acetate
(95:5) as eluent. 20 Ms: C26H29F3NOA S hi z 507. 96 (Mt1) O HOO CF3

Exanpl e 3:

2-nmet hyl - 2- (2-nmet hyl -4-{1-[4- et hyl - 2- (4-trifl uoronet hyl phenyl)-thiazol - 5-
yl ] et hoxy} phenoxy) propionic acid 25 To a solution of Exanple 2 (200ng,
0.394 mmol) in ethanol was added 1 N NaCH (5 mml, 12.7 eq). The resulting
m xture was stirred at 80C for, 1.5 hour, and after cooling at room
tenperature 1 N HO (5. ngbdl e .7,€eq) ~added. The resulting m xture was
concentrated in vacuo and t i s purified by flash chronat ography
using CH2CI 2 / MeOH (95:5) as el u to give an oil. The product was
crystallized Vaxampke 4xi xture of water / EtOH/ MeOH, filtered 30 off and
washed wi th wags. ‘ i 407 }")X _Lbeflc 26%
yield. LC M5 TZZH \ @ 180. - 31
(M 1) WO GERgEwesierpCT) u501/49230 31 Exarrple 4: (2-met hyI

{1-[#- met hyl - Z-so{uier ofietyl@rhydekyas-rpiheinlydnpxyt)dretata(0-033g)lahd |ntermed|ate16

et hoxy} - prﬁmtr}]&f@tﬂaﬁydrﬁ g@FnhW/ s%%l@& to§) éag(ﬁ’{n%t&lpﬁbs%m§(ﬁr&%m )adg%d

(4- hydr oxy- eno 8%‘3 nternmedi ate 1

dry tetr aH‘9‘EI’?"’6ﬁd By a?f?d(czw Eh%'%ioéd 5¢)@ng thedmigurestikrst QYPHIsHs b rﬁédPO 092ng)
added f olrhigvedvd)thavodeaatiaoayd te radps partitdaed Bstdddn@toan@onbeandiweatedr €

St rr ed ov

oL 55 OBl o TG S oAb I, SNSRI A

phad® was regfyeeraserifiegriy cdroppioerapbigreion uith sxsloppene/chmecets d%t)rtwé%ﬁheThe 10
resi due wame Bsthpduh@ds BYol6lteesi@t ogr aphy el uting wi th cycl ohexane/ et hyl

ooy e (10 D e, S L IERYnt 9,8 Pl dSSeo e Al a2, e
(s, 3H), 4q22H), 454 (s220), 5.47 61K 6.6Q ), 2H5 6475 (,q)H).T7.69)(d, B1)6098 (h 2BH) , 6. 75 (d,
1 H, 7.65 (d, 2H), 7.98 (d, 2H O Ho~\ | \ | CF3 o\ / 15 Exanple 5:

)“KiJiY@

(2-methyl-4- {1 -[4-methyl-2- (4-trifluoromethylphenyl)-thiazol-5-yl] ethoxy}-phenoxy)-acetic

15 Example 5:

acid ~
A solution of example 4 (0.105g} in methanol (15mL) was treated with 2N NaOH (0.5mL)
and the mixture heated to reflux for 20 minutes. The cooled reaction was concentrated and the
20 residue diluted with water (20mL) 2N hydrochloric acid was added and the resulting suspension
extracted with dichloromethane (20mL}). The organic exiract was dried over MgSQ,4 and
concentrated to give the title compound as a yeliow solid.
'H NMR(CDCls, 300Mhz) &: 1.70 (d, 3H), 2.22 (s, 3H), 2.44 (s, 3H), 4.58 (s, 2H), 5.47 (q,
1H), 6.60 (m, 2H), 6.75 (s, 1H), 7.65 (d, 2H), 7.95 (d, 2H)
25 LC/MS CxHo1F3NO4S miz 452 (M+1)

9 F
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Example 6 :

2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (3-fluoro-4-trifluoromethylphenyl)-thiazol-5-yl]

ethoxy}-phenoxy)-propionic acid ethyl ester




(2-methyl-4- {1-[4-methyl-2- (4-trifluoronethyl phenyl)-thiazol-5-yl]

et hoxy} - phenoxy)-acetic acid A solution of exanple 4 (0.105g) in nethanol
(1 5m) wae iiexred with 2N NaCH (0.5nL) and the m xt ur e Pagatsetd44260 r ef | ux
for 20 mnutes. The cool ed reaction was concentrated and the 20 residue
diluted with water (20nmL) 2N hydrochl %C acid was added and the resulting
suspension extracted wth dichl oronettfane (20nlL). The organi c extract was
dried over MgJSO4 and concentrated to give the title conpound as a yell ow
solid. 1H NMR(CDCI 3i 300Mhz) 6: 1.70 (d, 3H), 2.22 (s, 3H), 2.44 (s, 3H),
4.58 (s, 2H), 5.47 (q, | H, 6.60 (m 2H), 6.75 (s, 1 H), 7.65 (d, 2H),
7.95 (d, 2H) 275 alsQuiifs EPBH2AERNONS eqY and FBRD((B2bh)g, O5keq) ifh dryoidIF(50mL) wereCF3 0
\5 Exanpl ead@edzmgrrﬁ&yeltegg i}éS%mﬁEf Jf'hlmof} anc”'l efrﬁetm?% MdBBgmg 1.24mmol, 1.1 eq).The

(3-fluoro-4-tri or onet hi azo

et hoxy} - pHé‘ﬁ@%?)“"ﬁ#r%tﬁ’?ﬁﬁ?r@dé‘broamé?mﬂﬂrat'éfétf%r1SVBQGQI”@BQ"I”?Q“@@WWWS&@ZSO 32
To a sol utdorm tmemeBurapcﬂLAaGszIOmg;Lo 51rerfigl) artcoloBds djl 3Rdr fiagh chiorfate@edphiyn dry
THF(;OnL) E:F/ §§26 nternedi ate 39 (356ng, 1.4 mml) and internediate 20
(380ng e) .The resulting mxture was stirred to room

t enper at ure folﬁ Nl/iR(ﬁD@a)aﬁ‘ldi1Ms3fd‘)oh&’~i(ﬂt6ﬁat1eﬁ2(¢ oHHRPREsINt D34 (aRHbAd 2{he title
conpound ( _ : leC )t loas h chromat ography 5
CH2CI 2/ cezﬂczg%é%%z)g%‘l %ﬂhm?&?@,)ﬂéé ﬂiﬁigt(?tﬁi i M@@ 1.62(d,
3H), 2.08(s, 3H), 2.34(s, 3H) 4 12(q, 2H), 5. 38(q 1 H) , 6 45(dd 1 H),

6.51(d, 1 H), 66(d1H) 763(d 2H) , Odo.\I\I CF, S
Exanple 7: 10 2-net hyIHQ I §L [ 4- met hyl -
(3-f|uoro-4-trif|uoronethy azol -5-yl ]

et hoxy} - pheno ionic aci d oI ution of exanple 6 (270ng) in EtOH
(15nL) was tr%éegiﬁwp-th 1N SOdI um hydrOX| de (1 54rrLI 3eq ) and the

m xf@r e heat ed-mg g ¢ whigzol-6gficent r at ed
and the r@h&weprghé)@};gdp.m.ggb,yvater (20rr1_) 1 N hydrochloric acid (2nL) was

(20mt) - The o e g ide BjeiBrag By 5P iemaler fuf < fispit Brore”
concent r at(éd4mb, 3gny end the ntiiture beaerhtp oeflurl for A hgutSo e ebaledarsaciion wad | ow sol i d

E ;—903?_')9) coh%éﬂ%% B residud dRedlith W (209 AN(Hdrod{Bric 2€id ‘@nL() Yes 3ded 2- 70
3H

and the rgsultmg I;:QJspensxon extracted with dichloromethane (20mL). The organic extract was
dried over magnesium sulphate and concentrated to give the title compound in 74% yield as a
yellow solid (190 mg).

'H NMR(CDCls) &: 1.80 (s, 6H), 1.95 (d, 3H), 2.43 (s, 3H), 2.70 (s, 3H), 5.82 (q, 1H), 6.82
(dd, 1H), 6.97 (m, 2H), 7.85 (m, 1H), 7.95 (m, 2H),
20 LC/MS: Co4HooFsNO4S m/z 495.7 (M-1)
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/\O&O CF3
o I
\
Example 8 :

(S)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethylphenyl)-thiazol-5-yi] ethoxy}-
phenoxy)-propionic acid ethyl ester

25 The same Mitsunobu protocol as described for example 2 was applied with intermediate 18
(1.722g, 6mmol; e.e.= 95.5%) and intermediate 39 (1.43g, 6mmol, 1eq.). The title compound was
obtained as a pale yellow oil (1.6g, 3.15 mmol) in a 52.5% yield.

'H NMR (CDCls, 300 MHz) 8: 1.15 (t, 3H), 1.44 (s, 6H), 1.61 (d, 3H), 2.09 (s, 3H), 2.36 (s,
3H), 4.13 (q, 2H), 5.39 (q, 1H), 6.47 (dd, 1H), 6.53 (d, 1H), 6.63 (d, 1H), 7.57 (d, 2H), 7.90 (d, 2H)

30



(dd, 1 H, 6.97 (m 2H), 7.85 (m 1 H, 7.95 (m 2H), 20 LC ME:
C24H22FANOAS mz 495.7 (M1) O Il N Exanple 8: (S)-2-nmethyl-

(2- met hylwo-02p@2774- met hyl - 2- (4-trifl uoronet hyl phenyl) -t hirazaisob492B(

et hoxy}- phenoxy)-propionic acid ethyl ester 25 The same M tsunobu protocol
as descri bed for exanple 2 was applied with internmediate 18 (1.722g,
6mmol ; e.e.= 95.5% and internediate 3?533(1 43g, 6mmol, leq.). The title
corrpound was obtained as a pale yellow oil (1.6g, 3. 15 nmmol) in a 52.5%
yield. 1H NWR (CDCl 3, 300 M—Iz) 6: 1.15 (t, 3H), 1.44 (s, 6H), 1.61 (d, 3H),
2.09 (s, 3H), 2.36 (s, 3H) .13 (g, 2H), 5.39 (q, 1 H), 6.47 (dd, 1 H),

6.53 (d, 1 H), 6.63 (d, 7 57 (d 2H), 7.90 (d, 2H) 30 V\002/062774
PCT/ US01/ 49230 33 O Ie 9: (S)-2-nethyl -

(2-nethyl-4- {1-[4-methyl- | s thyI phenyl) - th| azol - 5 yl]

et hoxy}- phenoxy) - propi oni c aci c? TRe/same saponification protocol as for
exanpl e 3 was gaah . 69 of Exarrple 8 5 (1.6g, 3.15 mml). The white

powder obt ai n€ d
the title compif Serird gy fuororaelgyioh zol-5y ethorsli of g
with an epeemxy)gﬂoMcmmzldlM 135C 1H NMVR (CDCI 3) S: 1. 41 (s, 6H) 1. 58 (d,

?;}D 2|2_|) 067( ;bT(ﬁé_Qam(,Z éﬁ%mﬁ&horﬁ;ﬁbﬂocoﬁ’ag’ﬁ %)%mBI’Je Fas agsl%g usthQ1 é%QZE%(%m%CEICIGS%-

for ®.e. 189 3gompel ’T@ﬂ"’h% FtS’é’EeWE %%déﬁ?ﬂ%’ﬁ'ﬂfp W05 Hé jn Hewgrer/ GEPHRe
8.79 mn t@!;ll/e e title cdoi@undExanphie pbRder {BBOGIZ) +.828mehidyih a B2.5¢%24aBiithydn-ede.=
{1-]4-nmet @él - (4-trifluoronethyl phenyl)-thiazol-5-yl] ethoxy}-
phenoxy) - propl onic acid ethyl ester The same M tsunobu protocol as
descri bed for "™X@APBe’2 was applied with Intermediate 19

'H NMR (CDCly) 8: 1.41 (s, 6H), 1.58 (d, 3H), 2.06 (s, 3H), 2.33 (s, 3H), 5.36 (q, 1H), 6.46
10 (dd, 1H), 6.61 (m, 2H), 7.50 (d, 2H), 7.82 (d, 2H)

[0]®p = - 169.9 (c = 0.275, CHCI; ) for e.e. = 99.9%

HPLC Chiralpak AD (4.6x250mm, 95% Hexane / 5% EtOH) Rt : 8.79 min
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Example 10:

15 (R)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethylphenyl)-thiazol-5-yl] ethoxy}-

phenoxy)-propionic acid ethyl ester

The same Mitsunobu protocol as described for example 2 was applied with Intermediate 19
(1.49, 4.9mmol, e.e. = 98%) and intermediate 39 (1.17g, 4.9 mmol). The title compound was.
obtained as a pale yellow oil (1.4g, 2.9 mmol ) in a 60% yield.
20 "H NMR (CDCls) 8: 1.04 (t, 3H), 1.33 (s, 6H), 1.50 (d, 3H), 1.98 (s, 3H), 2.25 (s, 3H), 4.02
(g, 2H), 5.27 (q, 1H), 6.35 (dd, 1H), 6.42 (d, 1H), 6.52 (d, 1H), 7.46 (d, 2H), 7.80 (d, 2H)

o]
Ho/[%o H CFy
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Example 11:

25 (R)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethylphenyl)-thiazol-5-yl] ethoxy}-
phenoxy)-propionic acid

The same saponification protocol as described for example 3 was applied using Example
10 (1400mg, 0.79 mmol). The residue was purified by flash chromatography CH,Clo/ MeOH (99:1)



(.49, 4.9mol, e.e. = 98% and internmediate 39 (1.17g, 4.9 mol). The
title conpound was, obtained as a pale yellowoil (1.49, 2.9 nmol ) in a
60% yi el dwOoQ/0d7NVR (CDCI 3) 6: 1.04 (t, 3H), 1.33 (s, 6HpCTMISB0492680 3H),
1.98 (s, 3H), 2.25 (s, 3H), 4.02 (q, 2H, 5.27 (q, 1 H, 6.35 (dd, 1 H),
6.42 (d, 1 H, 6.52 (d, 1 H, 7.46 (d, 2H), 7.80 (d, 2H) O HOL1 O I I
CF3 N S Exanple 11: 25 (R)-2-nethyl -3 (2-nethyl-4- {1-]4- met hyl - 2-
(4-trifluoronethyl phenyl)-thiazol-5-yl] ethoxy}- phenoxy)-propionic acid
The sane saponification protocol as described for exanple 3 was applied
usi ng Exanple 10 (400ng, 0.79 mml ). The residue was purified by flash

chromat og rt@@i?é’th@ﬁ?ecd:

Pipo rﬂ%Oh)SBM\@o@gé 0pd Yého\E?QT inld3dd ﬁe‘?@\%@] an34 to give
the title cqu und 220ny, 8mmol) as a pale yellowoil in a 58%yield
with an H NVR (CDCI3 300 MHz) 6: 1.47 (s, 6H), 1.63 (d, 3H),

%. :rl,é gz 3H) 1|2Nm ©DCI3D, MBz)421.41)(s, 6H), Hp3 ‘053'5)23033‘" 3&%{{32(?3?)75.@31(@2%%,7/
) = 0. 37, or ee = %
pre it 65%8£6Wf %ﬁé‘sgm[ e I D SR ) R : 15 nin LG/ NB:

C24 25 F3NO4S m EIAs0: 042((%9)37OCH¢|@)<1’0663 8% S ~I Exanple 12: 10

2)(421 {1t L2| (%@ht@bﬂn&ﬁ@mdd(h&ﬁmmyés%ﬂu%ﬁ@ﬂsoﬁlzwﬂ){mt h@?gﬂh} 2- gE: hyl - phenox
y nmet hy e sane sunobu condi ti ons as
descri bed forepggégi %Eikh? ?M#H}@Iigplled to Internediate 23 (520ny, 2
mol ) and Phenol Internediate 39 (530ng, 2.2mmol) and afforded in a 33%

yield the title conpound (320ng, 0 67 nnDI) as a colorless oil. 15 "H NWMR
(CDC13) 8:1.15 (t, 3H), /1\ 60 .l 3FD 2.09 (s, 3H), 2.33 (s,
Ii

3H), 4.13 (q, 2H), 5.36 fq, 4@ 6.52 (d, 1 H, 6.62 (d,
1 H, 7.27 (d, 2H), 7.72 (d, 1] Exanple 13:
nethy

2-(4-{1-12- (4, chlo Q-,phenyl i azol - 5-yl ] -et hox 2- met hyl - phenox
y)(2 Ethyl( mledzRhenyl) - 4 yl'l- y}- yl-p
2-(4-{1-[2-(4-chloro-phenyl)-4-methyl-thiazol-5-yl]-ethoxy}-2-methyl-phenoxy)-2-methyl-

propionic acid ethyl ester

The same Mitsunobu conditions as described for racemic example 2 were applied to
Intermediate 23 (520mg, 2 mmol) and Phenol Intermediate 39 (530mg, 2.2mmol) and afforded in
a 33% vyield the title compound (320mg, 0.67 mmol) as a colorless oil.
15 'H NMR (CDCls) 8: 1.15 (t, 3H), 1.44 (s, 6H), 1.60 (d, 3H), 2.09 (s, 3H), 2.33 (s, 3H), 4.13
(g, 2H), 5.36 (qg, 1H), 6.46 (dd, 1H), 6.52 (d, 1H), 6.62 (d, 1H), 7.27 (d, 2H), 7.72 (d, 2H)

Q
O&O Cl
O T
o] \ 4
Example 13 :

2-(4-{1-[2-(4-chloro-phenyl}-4-methyl-thiazol-5-yl]-ethoxy}-2-methyl-phenoxy)-2-methyl-

20 propionic acid
The same saponification conditions as described for racemic example 3 were applied to

example 12 (320mg, 0.67mmol) and gave in a 70% yield the title compound (210 mg, 0.47 mmol).
LC/MS :CoaH23CINO,S m/z 444.1 (M-1)
LC/MS C23H25C]NO4S m/z 446 (M+1)
25

R L

Example 14 :



20 propionic acid The same saponification conditions as described for

racem c exanple 3 were applied to exanple 12 (320ng, 0.67mmol) and gave in
a 70% yi eWwo oeloe27v4 t | e conpound (210 ngy, 0.47 mmol). LC MBCTARBHRR® NO4S
mz 444.1 (M 1) LC M5 : C23H25CI NO4AS nif z446 (Mkl) 25 0 X01 / ci o Sr ci \
N Exanple 14: WO 02/062774 PCT/ US01/ 49230 35 ‘
2-(4-{1-[2-(3, 4-di chl oro-phenyl) - 4- rret\?rﬁ/l -t hi azol - 5-yl ] -et hoxy}-2-net hyl - ph
enoxy)-2-methyl - propionic acid ethyl ester The same M tsunobu conditions
as described for racemc exanple 2 were applied to Internediate 22 (580ny,
2mmol ) and Phenol Internediate 39 (530ny, 2.2mmol) and afforded in a 5 42%
yi el d the titbgsropReuntbh(cf3sHERy)-LndthylhiBLal-538-cPoBRLAMHHRESheRbly)-2-nidtyVR
(coar3) 5. 1 I5°(f, 3H, 143 (s, 6H), 1.59 (d, 3H), 2.09 (s, 3F), 2.33 (s,
3H), 4.13PPRCAGINE SR g 1 H), 6.46 (dd, 1 H), 6.52 (d, 1 H, 6.63 (d,
1 H), 7.36 (d,Thdsadpe Mitsusoby epaditidnsidp deseriBed forracentidhxa0iple 2 were appli@dito / a N O
= EI 10 Exﬁmnﬁadﬂa% 222(t5§](ﬂ1|'1d:, %?}1[11%0 (aﬁ’d éﬁéﬂlfjl Inter:[mhediate 392(530rr%%2.|2mmﬁl) and afgordzed in ? hyl

i chl oro-phenyl ) -4-ne -thiazol - 5- - et noxyy - 2- Met nyl - pnenoxy) - 2- ne -
propi oni ¢ 43(4”6%‘*1"?8“@%?%“@5%&?%%& VA f°8?§§ %s described for racemc
exanpl e 3 wer éHam (cadls) & 1.18X8BH), @.434s, 6ARABY (d, BHY 41094, BHRRB3IG BRY),i4n3a 67%
yield the ti npaun 0 6 U : 22 ¢ n z
376 and ady TRy B N e el SRR o 1 Pastd W, 7 Sl 2P

1-[ 2- (4- etliyl - phenyl ) - 4- et hyl -t hi azol - 5-yl ] - et hoxy} - 2- met hyl - phenoxy) - 2- ne

t hyl -
o}
O&O Cl
O KX
(0] \ ’{‘ Cl
10 Example 15 :

2-(4-{1-[2-(3,4-dichloro-phenyl)-4-methyl-thiazol-5-yl]-ethoxy}-2-methyl-phenoxy)-2-methyl-
propionic acid

The same saponification conditions as described for racemic example 3 were applied to

example 14 (480mg, 0.94mmol) and gave in a 67% yield the title compound (300 mg, 0.63 mmol).
15 LC/MS :C23H,,CI,NO,S m/z 478 and 480 (M-1)

0]
0.4
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Example 16 :

2-(4-{1-[2-(4-ethyl-phenyl)-4-methyl-thiazol-5-yl]-ethoxy}-2-methyl-phenoxy)-2-methyl-

propionic acid ethyl ester

20 The same Mitsunobu conditions as described for racemic example 2 were applied to
Intermediate 21 (500mg, 2mmol) and Phenol Intermediate 39 (530mg,2.2mmol) and afforded in a
30% vyield the title compound (280mg, 0.6 mmol) as a colorless oil.

'H NMR (CDCls) 8: 1.25 (m, 6H), 1.53 (s, 6H), 1.70 (d, 3H), 2.19 (s, 3H), 2.42 (s, 3H), 4.23
(g, 2H), 5.46 (g,1H), 6.57 (dd, 1H), 6.62 (d, 1H), 6.73 (d, 1H), 7.23 (d, 2H), 7.81 (d, 2H)

(o]
.
O
o] \ 4
Example 17 :

2-(4-{1 -[2:(4;ethyl-phenyl)-4-methyl-thiazol-5-yl]-ethoxy}-2-methyl-phenoxy)—2-methyl-
propionic acid ]

25




propionic acid ethyl ester 20 The sane M tsunobu conditions as descri bed
for racemc exanple 2 were applied to Internediate 21 (500ng, 2muvl) and
Phenol | nvermameii7at e 39 (530ng, 2. 2nmol ) and afforded in a P8IMGSYi/¢42d0 t he
title conpound (280ny, 0.6 mmol) as a colorless oil. "H NWR (CDCl 3) 8:1.25
(m 6H), 1.53 (s, 6H), 1.70 (d, 3H), 2.19 (s, 3H), 2.42 (s, 3H, 4.23 (q,
2H), 5.46 (q,1 H), 6.57 (dd, 1 H), 6.6%3(d, 1H, 6.73 (d, 1 H, 7.23 (d,
2H), 7.81 (d, 2H) 25 0 O0Oll~<Da', o Sr Exanple 17: 2-(4-{1-[2

W 4- et hyl - phenyl ) - 4- met hyl -t hi azol - 5-yl ] - et hoxy} - 2- net hyl - phenoxy) - 2- net hyl
- propionic acid WO 02/062774 PCT/ USO1/ 49230 36 The sane saponification
condi tions as Tdesané bgdnifi@tion exneiiors 8X8s99be& for rabdn@ic aRplpiecivdre apghi¥apl e 16

280mg, O. ' 76% Vi , i, 0 0. 45
o) LR (6 ERRRRE) S SR et bl e BB mh Shon.”; 0 o
N 5 Exanpl e 18/MS :CasHsoNO,S m/z 440.0 (M+1)
2-(4-{1-12-(2-fluoro-4-trifluoronethyl-phenyl)-4-nethyl-thiazol-5-yl]-ethox
y}-2-met hyl - phenoxy) - 2-net hyl - propionic acid ethyl ester The same

M tsunobu conditions as desirigded for racenic.exanple 2 were applied to
| nter medi ate 42 (400ny, 1 éigﬁﬁn ang Phe At er medi ate 39 (312ny, 1. 31

nmmol ) and afforded 10 ih a 35% )e tl e conpound (240ny, O0.456
nmol ) as a colorless oil. 1H NWR (CDCI/3) 8:1.16 (t, 3H), 1.44 (s, 6H), 1.63
(d, B3H), 2.1 Exampi)18:2 38 (s, 3H), 4.14 (q, 2H), 5.42 (g, 1 H), 6.47 (dd,
;l. g)i;x6 5|2 ( d.2-@-{He-28uérb-4ltaiuotbnid)hyl-phedf)-4-theth@HhiazoB5-3)-btbxyloetyl-|  Ox 0 ~O
anp N R

2-(4-{1-[@MM—WI-phenyl)-4-rrethy|-thi azol - 5-yl ] - et hox
y}-2-net hyl - ghepsnyMisunaey ¢eppitigns@sidetrriesdien raceTtieexaame 2oegoapdiediat | on
condi t i ongni@ndRacsd @6shd, 51 rﬁrﬁ@%ﬂdgahemm%rﬁe@at@@é £312RBH 38Rl anfXfrdae 18
égjg@? ?zgg%ly?e@atﬁgn} %P'?J‘nd?zz%?né’, E{IA&% rgmglpgsgézc%r%sgcﬂlvpound as a white

'H NMR (CDCls) 8: 1.16 (, 3H), 1.44 (s, 6H), 1.63 (d, 3H), 2.1 (s, 3H), 2.38 (s, 3H), 4.14 (g,

2H), 5.42 (q, 1H), 6.47 (dd, 1H), 6.52 (d, 1H), 6.65 (d, 1H), 7.38 (d, 2H), 8.2 (m, 1H)

Q
O)J><o F CF,
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Example 19:

15 2-(4-{1-[2-(2-fluoro-4-trifluoromethyl-phenyl)-4-methyl-thiazol-5-yl]-ethoxy}-2-methyi-
phenoxy)-2-methyl-propionic acid

The same saponification conditions as described for racemic example 3 were applied to
example 18 (240mg, 0.46mmol) and gave in a 97% yield the title compound as a white powder
(220 mg, 0.442 mmol).
20 mp 133°C
LC/MS :Cp4H2oF4sNO,S m/z 495.9 (M-1)

0
/\O/U><O CF3
o I
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Example 20 : N

2-methyl-2-(2-methyl-4-{1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-y|]-ethoxy}-phenoxy)-

25 propionic acid ethyl ester

The same Mitsunobu conditions as described for racemic example 2 were applied to
Intermediate 17 (400mg,1.46mmol) and phenol Intermediate 39 (349mg,1.46mmol) and afforded
in a 21% yield the title compound (150mg, 0.303 mmol) as a colorless oil.



20 np 133C LC M5 : C24H22FANAS mz 495.9 (M1) O Ol ~~1 CF3 s Exanple
20: N

2- met hyl -wo(20evhyl - 4-{1-[2-(4-trifluoromet hyl - phenyl) - t RCaasby/H290 | - et hox
y}-phenoxy)- 25 propionic acid ethyl ester The same M tsunobu conditions as
described for racem c exanple 2 were lied to Internediate 17

(400ny, 1. 46mmol ) and phenol Internedi at'e 39 (349ng, 1. 46nmmmol ) and afforded
ina?2l %yield the title conmpound (150nmg, 0.303 nmol) as a colorless oil.
WD 02/ 062774 PCT/ US01/49230 37 "H NMR (CDCI3) 5: 1.17 (t, 3H), 1.45 (s,
6H), 1.67 (d, 3H), 2.11 (s, 3H), 4.14 (q, 2H), 5.46 (g, 1 H), 6.55 (s,
2H), 6.69 (br "BNMR (EDCl.Y5:6017(( 3HR K5 (s 68K 163 (d, BHIHR,117s,351),(4ch4 (@HH) B.46HO |

| CF3 Ex I 5

2- et hyl - 3%5‘?&%135}1@1 é-ﬂ'z?’-?'fig- P58 5" A0 Z5D I8 By 813Dt hi azol - 5-y1 ] - et hox
y} - phenoxy)- propionic acid The sanme saponification conditions as described
for racemc exanple 3 were applied to exanple 20 (150ng, 0.3mvl) and gave
in a 64%yield the titly nd as a dow powder (90 ng, 0.193 mmol).
10 L/ MS : C23H23F3NO4S m z M4 09)\({5;@% CF3 ~OIl~ S ~I Exanple 22:

2- met hyl -2-(2-Erreth I-14-{1-rret hyl - 1-{ 4- met hyl - 2- (4-tri fl uoronet hyl - phenyl ) -t
hi azol -5-yl ] - “phenoxy) - propionic acid ethyl ester 15 The sane

M t suinobu con@ingtioyh2-(2sethelt {1HBrédirflurometingphenyieféarplfey ety lephapmiy)-ed t o

I nt er medi iotft dcRO0ND, 1. 66nmol ) and phenol | nternediate 39

440nyg, 1. and afforded in a 70%yield the title conpound (610ny,

17 Throi ) s ThsBT SpHBG, ek Gt PrSrPic MABRIA SETapRy B A 3. * H
NVR ( CDCl Zxar8pld 2@ 0150tng, Bsfpmollarsiya¢sin a6y, yidd fia tiflescontpblind &. dlybliqvepovdtdy , 2. 56
(s, 3H, gig_%lﬁ\g,@{%( O,)’)_.H), 6.45 (dd, 1 H), 6.49 (d, 1 H, 6.64 (d, 1 H),

7.64 (d, , 7.96 2r%, 0
10 LCIMS :CosH2sFsNO4S miz 465.99 (M+1)

o]
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v
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Example 22 :

2-methyl-2-(2-methyl-4-{1-methyl-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yI]-
ethoxy}-phenoxy)-propionic acid ethyl ester

15 The same Mitsunobu conditions as described for racemic example 2 were applied to
Intermediate 24 (500mg,1.66mmol) and phenol Intermediate 39 (440mg,1.85mmol) and afforded
in a 70% yield the title compound (610mg, 1.17 mmol) as an oil after purification by flash
chromatography CH,Cl,.

"H NMR (CDCls) &: 1.20 (t, 3H), 1.50 (s, 6H), 1.72 (s, 6H), 2.1 (s, 3H), 2.56 (s, 3H), 4.18

20 (g, 2H), 6.45 (dd, 1H), 6.49 (d, 1H), 6.64 (d, 1H), 7.64 (d, 2H), 7.96 (d, 2H),

o]
w stV
S
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Examgle 23:

2-methyl-2-(2-methyl-4-{1-methyl-1-[4-methyl-2-(4-trifluoromethyl-pheny!)-thiazol-5-y}-
ethoxy}-phenoxy)-propionic acid

25 The same saponification conditions as described for racemic example 3 were applied to
example 22 (300mg, 0.58mmol) and gave in a 20% yield the title compound as a yellow powder
(60 mg, 0.12 mmol).
LC/MS :C5H27F3NO,S miz 494.0 (M+1)



Ho aCF3 OK~S / Exanple 23:

2-met hyl -2-(2-nmet hyl -4-{1-nmet hyl -1-[4-nmet hyl - 2- (4-trifl uoronet hyl - phenyl) -t
hi azol - 5-WwDJ]02/0e27noxy} - phenoxy) - propi oni ¢ aci d 25 The sanePsafgmsai/ideati on
conditions as described for racemc exanple 3 were applied to exanple 22
(300nmg, 0.58mml) and gave in a 20%vyield the title conpound as a yell ow
powder (60 ng, 0.12 mmol). LCO M5 : C25827F3NOAS iz 494. 0 (M+1l) WO

02/ 062774 PCT/US01/49230 38 0 S O CF3 Example 24: N

2-met hyl - 2- (2- et hyl -4- {1 -nmethyl - |
-[2-(4-trifluoronethyl-phenyl)-thiazol-5-yll-ethoxy)- 5 phenoxy)-propionic
acid ethyl ester The sane M tsunobu conditions as described for racemc
exanple 2 were applied to Internediate 25 (460ny, 1. 6mmol ) and phenol

I nternediate 39 (381ny, 1.85mmwl) and afforded in a 13.5%yield the title
conmpound (110ng, 1.17 mmol)j as an oil after rification by flash

chromat ography C6H12 / EtGF 0),10 ' (CDCI3) 8:1.15 (t, 3H), 1.46
(s, 6H), 1.50 (s, 3H),1.68 3H), 4.13 (g, 2H), 5.46 (q, |

H, 6.55 (s, Zﬂﬂ}amgfim (br s . 7380 (d, 2H), 7.66 (s, | H), 7.95 (d,
2H 0 o o CJ:—Z:}m .

2- et hyl - : ot y hi azol - 5-
yl]-&t hox %)-progipi] pihisbteni ¢ aci d The sane saponifi catl on conditions
as described fpg sénﬁ@m&o%&fmltl%s?as‘@%&lb@d)@ﬂa@é’m&@xa &8 apftied 10ND,

0. 217mmol ), and % the tit g own_oil (60

ma. 0. 125 BT 25 oo Rt antarereipsdat ko 1z%wo%ag Seipceg

Exanpl e 26 13N¥% yield the title compound (110mg, 1.17 mmol) as an oil after purification by flash
chromatography CeH42 / EtOAC (80:20)

10 "H NMR (CDCls) 8: 1.15 (t, 3H), 1.46 (s, 6H), 1.50 (s, 3H),1.68 (s, 6H), 2.06 (s, 3H), 4.13 (q,
2H), 5.46 (q, 1H), 6.55 (s, 2H), 6.69 (br s, 1H), 7.60 (d, 2H), 7.66 (s, 1H), 7.95 (d, 2H)

o]
. &o CF
/
Example 25 : \ N

2-methyl-2-(2-methyl-4-{1-methyl-1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethoxy}-
15 phenoxy)-propionic acid

The same saponification conditions as described for racemic example 3 were applied to
example 24 (110mg, 0.217mmol) and gave in a 58% yield the title compound as a brown oil (60
mg, 0.125 mmol).

LC/MS :Co4HosF3NO4S m/z 478.1 (M-1)

(o]
/\0&\@
S
o& />’<’:>,c1=3
Example 26: N

2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethylphenyi)-thiazol-5-
yl]propoxy}phenoxy)propionic acid ethyl ester

20

To a solution of intermediate 39 ( 1.03g, 4.3 mmol) and intermediate 26 (1.24g, 4.3 mmol, 1
25 eq) in dry toluene was added PBu; ( 1.6mL, 6.45 mmol, 1.5 eq). The resuliing mixture was
allowed to stir at 0°C, and then TMAD ( 1.11g, 6.45 mmol, 1.5 eq) was added. The mixture was
stirred at 0°C for 1 hour, and at room temperature for 24 hours. The resulting mixture was filtered
off, concentrated in vacuo, to afford after flash chromatography ( cyclohexane/ EtOAc : 95/5) the
titte compound as a yellow oif (1.3g, 2.49 mmol) in a 58% yield.



2-met hyl - 2- (2-nmet hyl -4-{1-[4- et hyl - 2- (4-trifl uoronet hyl phenyl)-thiazol - 5-
yl ] propoxy} phenoxy) propi onic acid ethyl ester To a solution of internediate
39 (1.03gwo42862tl ) and internediate 26 (1.24g, 4.3 mol PCI/USBE4%R6) in dry
t ol uene was added PBu3 ( 1.6nlL, 6.45 mml, 1.5 eq). The resulting m xture
was allowed to stir at 0C, and then TMAD ( 1.11 g, 6.45 nmmol, 1.5 eq) was
added. The m xture was stirred at OC¥0r 1 hour, and at roomtenperature
for 24 hours. The resulting m xture was filtered off, concentrated in
vacuo, to afford after flash chromatography ( cycl ohexane/ Et OAc : 95/5)
the title compound as a yellowoil (1.3g, 2.49 mmol) in a 58%yield. W
02/ 062774 PCTLOBME:/ d9830:.NBS m£B2989 (KI2HH31 F3NO4AS mfz 522.19 (Mrl) O
HOfi~o Il \ /| O/ CFA Exanple 27: N

2-met hyl -2- (2-net hyl -4-{1-[4-net hyl - 2- (4-trifl uoronet hyl phenyl)-thiazol - 5-
S yl] propoxy} phenoxy) pro gnilc ac d To a solution of exanple 26 (1 1 g,
2.17 mol) in THE / et Fan® 1 dded 1 N NaOH (10 mmol, 4.6 eq).

The resulting m xture was stirr® “¢or 1.5 hour, and after coollng at
room t enper at lExemple7HCI (10 nmol/; N4 6 eq) was added. The resulting m xture

was concent r abgganyB. y%ﬂ&pmﬁﬂﬂ-nﬁe@‘ 1—§-?4§t‘r|ﬂ}6ﬁorﬁéﬁ§rjpﬁ8rﬂ)l)%éé%ﬂ5' n water / EtOH.

The resultingsoltd V\ﬂS rtered o wastied w tit wat er, diluted HC,

and Wat er M@W@ﬂﬂ%\iﬁmﬂéﬂﬁpound (680rrg, 1.38 mmol) in a 64%yield as
a white powderTo alsQlubisi of@ﬁhﬁJE@N%Sz1mmol4913ﬂ-W9/ efHdhad)(1/1 OwdsBdEd 1NORaoH O

Exarrp! e 2%»]0 %m[ohy] X ﬁ}@ne sﬂﬁ{ﬁ%’xtufa\gﬁ Zﬁtlﬁgég)éb C'fo {%h% ur an% a?gr coglln

(4-trifluorone ropPonlc aci d
ethyl est efPO"TF?é“%@rﬁtEe N/Nt h@bﬁ“@(ﬂﬁ@?@l"‘@%d@g H@srewltbwvﬁm wegeasperdratedanpl e

2 were apph i/zﬁﬂotéhd the Ve St saoRicASd |(13Nat'laGlEt€f)H65hérr€'§ﬂltin6§ sﬁliﬂa%&%re&marﬁihenm
i ntermedi at egg:GQW' 10 ,duﬁecpé%, aﬁjl\%ateétog_v @ e in a 54/ (ié%he gl t] e

conpound ("‘_’LaS
522.1 (I\/H16)4"/c[36t€}|f25i)awhﬂeﬁwﬂ65 (c = 0.268, CHCI 3) for ee = 89% HPLC :
Chi ral pak- AD (4/\928QuPINGISYEXRB9/ (vPf0 EtOH Rt : 8. 98 rri n

[o)
PN 0. d CF,
0/\§;/
Example 28 :

15 (R)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yl] propoxy}-
phenoxy)-propionic acid ethyl ester

The same Mitsunobu conditions as described for racemic example 2 were applied to
intermediate 28 (1.4g, 4.65 mmol;e.e.= 98%) and phenol intermediate 39 (1.11g, 4.65 mmol) and
gave in a 54% vyield the title compound (1.3g, 2.5mmol) with an e.e. = 89%.
20 MS : Co7H31F3NO,S m/z: 522.1 (M+1)
[0]?°p = + 147.5 (c = 0.268, CHClIs) for ee = 89%
HPLC : Chiralpak-AD (4.6x250 mm, 95%Hexane / 5% EtOH ) Rt : 8.98 min

[e]
Ho)j><o / CF,
Example 29 :

25 (R)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yI] propoxy}-
phenoxy)-propionic acid

The same saponification conditions as described for racemic example 3 were applied to
example 28 (1.245g,2.4mmol, e.e. = 89%) and gave in a 68% yield the title compound as a white
powder (800 mg, 1.6mmol) with an e.e. = 89%.



OHoo\ I ~\ 1 CF3 o/ /I N Exanple 29: 25 (R)-2-nethyl-2- (2-nmethyl-
{1-[4-nmethyl-2- (4-trifluoronethyl-phenyl)-thiazol-5-yl] propoxy}-

phenoxy) -woapioat7€ aci d The sanme saponification conditi on®Cagsdesese bed for
racem c exanple 3 were applied to exanple 28 (1.245g,2.4mmol, e.e. = 899
and gave in a 68%yield the title conpound as a white powder (800 ng,
1.6nmol) with an e.e. = 89% WD 02/ 062474 PCT/ US01/49230 40 MS :
C25H27F3NO4S: nmfz 494.1 (MWM+l) [a] 85D= + 145.2 (c = 0.259, CHC 3) for e.e. =
89% HPLC : Chiral pak- AD (4. 6x250 mm 95%dexane / 5% EtOH Rt : 15.88 mn 10
[/ O/l OF \\ i S/ 5 Exanple 30: (S)-2-nethyl-

(2- et hyl - 4-. Nsl-¢ 44 0 NoYS: ez 4448 ful+ Iuororret hyI phenyl) t hi azol -5-yl ]
pr opoxy} - phegcgggy)agéé%fl onic acid et ester The sane M tsunobu conditions

as descri bed ror € e&%ﬁ?p?@cb)f % a?ﬁff’l ed to (R - al cohol

i ntermedi at e B3PLCI ChBapdk-ANtEmx250amm®, 359%985@neasd, ploen®: : i mgemmedi at e 39

(1.5g, 6.24mmol) 10 and gave in a 59%yield the title conpound (1. 6g,

3mmol ). 'H NVR (CDA 3i 300 M’]Z) S : 1 02 (t, 3H), 1.20 (t, 3H), 1.49 (s,

6H, 1.88 (m 1 H), 2.11 4cp(S 3H) 2.42 (s, 3H), 4.16 (q,
2H), 5.16 (t,1 H), 651(° , 6.67 (d, 1 H, 7.62(d,
2H), 7.96 (d, 2H), 00 HOxO\ \/ ~15 Exanple 31 :-

(S) -2- et hyl - Exafplergt:hyl - 4- {1- [4 met hyI

(4-trifluor onesyinaRReny-hehhisazohmumyl-d- (mrm@&esrx&mynah&mwazopé A8k aci d

The same saponi ficarion condirions ‘as described Tor_racem c exanpre 3 were
appl i ed t EHeRXRIPRIoNigadidetpylestanyy ) and gave in a 74%yield the t|tIe
conpound as aTue sameu MutmnbbL( donmtugw,s a2 da@scrizdd fomra¢emicextamper? weere applieBidYR)-' H

y'\/?é C(DC' Béa hol 1nt9r?heé fte 3%59 58015, ﬁing&lse e. 6'?%13 énd%:%gédnn dérmb%atﬁég 3125g7§‘z?%ml3%|_|)
( d, Za,q)i gavp |g§ S@dg yleéq_}ye htle compound (1.6g, 3mmol)
'H NMR (CDCls, 300 Mhz) § :1.02 (t, 3H), 1.20 (t, 3H), 1.49 (s, 6H), 1.88 (m, 1H), 2.11 (m,
1H), 2.14 (s, 3H), 2.42 (s, 3H), 4.16 (q, 2H), 5.16 (t,1H), 6.51 (dd, 1H), 6.56 (d, 1H), 6.67 (d, 1H),
7.62(d, 2H), 7.96 (d, 2H),

(S)-2-methy]-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yl] propoxy}-

phenoxy)-propionic acid

The same saponification conditions as described for racemic example 3 were applied to
example 30 (1.6g, 3mmol) and gave in a 74% vyield the title compound as a viscous oil (1.1g, 2.2
20 mmol) with an e.e. = 83%.
'H NMR(CDCl3) &: 1.03 (t, 3H), 1.51 (s, 6H), 1.89 (m, 1H), 2.12 (m, 1H), 2.16 (s, 3H), 2.24
(s, 3H), 5.18 (t, 1H), 6.55 (dd, 1H), 6.71 (m, 2H), 7.60 (d, 2H), 7.93 (d, 2H)
[0]*°0 = -129 (c = 0.322, CHCI;) for e.e. = 83%
HPLC : Chiralpak-AD (4.6x250 mm, 95%Hexane / 5% EtOH ) Rt : 7.57 min

/\0&\@ !

S
° \ h/?—’@’c':s
Example 32:

2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethylpheny!)-thiazol-5-yl]but-3-
enyloxy}phenoxy)propionic acid ethy! ester

25

To a solution of intermediate 39 (1.5g, 6.3 mmol) and intermediate 32 (1.97g, 6.3 mmol, 1
30 eq) in dry toluene was added PBuax ( 2.35mL, 9.45 mmol, 1.5 eq). The resulting mixture was



[a] 25p = -129 (c = 0.322, CHCI3) for e.e. = 83%HPLC : Chiral pak- AD
(4.6x250 mm 95%dexane /| 5% EtOH) Rt : 7.57 mn 25 X00 6 OCF. Exanple
32: WO 02/062774 PCT/US01/49230

2-met hyl - 2- (2-nmet hyl - 4-{1-[4-net hyl - 2- (4-trifluoronet hyl phenyl)-thiazol -5-y
| ] but - 3- enyl oxy} phenoxy) propionic acid ethyl ester To a solution of
internediate 39 (1.5g, 6.3 mml) and i4ternediate 32 (1.97g, 6.3 mvl, 1
30 eq) in dry toluene was added PBu~ (2.35nL, 9.45 mmol, 1.5 eq). The
resulting mxture was WO 02/ 062774 PCT/ US01/ 49230 41 sti rred at 0C, and
then TMAD (1.63g, 9.45 mmol, 1.5 eq) was added. The m xture was stirred at

0C for 1 heWd atdrd Al tHih Heb 2@3@@W55nm3_ hes écﬁ%k bl méﬁ%l%ﬁe W@%tlﬂ‘réd éter ed

ff d trated was obt ai n
Fl ash chr SharBdraing L wore%oarﬁ”ﬂmsuﬁmgm@re VB Dl Mgy SRUR B, as
a yel | ow orbtug, andX8g{itle3:odpnursl Wasiohtained 29/blgsh ehmmatogrbbhyNidRg(ciXEeSgre /Sthyl 21 (t,

3H, 1.5 (a%eta@@slz gsellﬁen(%sagwowoa(él& §9n:r)hl1_(9I)mg %y{er@ 1H), 2 85 (m 1H,
TN R Ca 3c§ thss Y8hasoL (Mt
(d, H), 7 GSHWR(OB%) 57297t 8H). 1515, 6 @/1\585 AHH21(F 5 (¥ 15132821 (Mr1)
0 HO -k | (ﬁh iH)/4®ai 2H),8. 16K, 2H)05.Bx amH) £5.863(m, MH), 6.55 (m, 2H), 6.7 (d, 1H), 7.65 (d,

2- et hyl - k%ﬂ 4-{1-[4-nethyl-2-(4-trifl uororret hyl phenyl ) -t hi azol -5-y
| ] but - 3- eny’I oxy(f‘p fghoxy)propl onic acid To a solution of exanple 32 (1 g,
1.87 mmol ) i nLEHES:/ CelihizhelS:(mizBp4gaéMtldded dropwi se 0. 2N NaOH (5.6 mmol,

3 eq). The resulting m xture was stirred at 50 C for 3 hours, and after 15
cooling at 0OC 0.2N HCl (p».6 3eq) was added. The resulting m xture was
concentrated in vacuo, thes e tbsi due was taken up in water and extracted
with ethyl acetate. The 6ry '@ as S evaporated off and the residue
was purified by flash chromatogra W@'ng CH2Cl2 /  MeOH (97/3) as eluent.
Thel® esi due V\éﬂl&@é’ﬁously treatéd with 0. 2N NaOH for 1 hour and then O.2N
HCl was added 2dh@mveg2-niethyli-gha-niethyl-Der-EfRednitiyihbgn-thibzoRs Wput & sol i d.

Af ter f||trn t| ect)xh . (I)on\l/\@éc e solid was washed with a small quantity of

hept ane t z fpound (100ng, 0.2 nmmol) in a 11 %yield as a
whi t e powder . TR@/shBLorCGHGKITHBPRIUS: 1.84 mmBI)B. THIF /eNtang! (1/1)0R6 IHa8FE3INDISe N z

504. 04 ( MglaN NaOH (5.6 mmol, 3 eq). The resulting mixture was stirred at 50 °C for 3 hours, and after
15 cooling at 0°C 0.2N HCI (5.6 mmol, 3eq) was added. The resulting mixture was concentrated in

O

vacuo, then the residue was taken up in water and extracted with ethyl acetate. The organic
phase was evaporated off and the residue was purified by flash chromatography using CH,Cl, /
MeOH (97/3) as eluent. The residue was vigorously treated with 0.2N NaOH for 1 hour and then
0.2N HCI was added dropwise to yield to the precipitation of a white solid. After filiration, the
20 white solid was washed with a small quantity of heptane to give the title compound (100mg, 0.2
mmol) in a 11% yield as a white powder.
LC/MS: CogHyyF3sNO,S: m/z 505.97 (M+1) / CagHasFaNO,S: miz 504.04 (M-1)

o]
S
0 W
Example 34 .

25 2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yl] butoxy}-
phenoxy)-propionic acid ethyl ester
A mixture of 1 g of example 32 (1.8mmol), 100mg of 10% Pd on charcoal in EtOH (50mL)
was stirred under an Hydrogen atmosphere at room temperature during 4 hours. The mixture was

filtered through a celite pad and rinsed with 25 mL EtOH. The filtrate was concentrated to dryness
30 to give the title compound (1.0g, 2mmol) as a brown powder in a quantitative crude yield.
MS : C23H33F3NO4S ‘m/z 536.1 (M+1)



0 0 CF, Exanple 34: 25 2-nethyl-2- (2-nethyl-4- {1-[4-nethyl-
(4-trifluoromethyl-phenyl)-thiazol-5-yl] butoxy}- phenoxy)-propionic acid
et hyl estwp oom7sd ure of | g of exanple 32 (1.8nmol), 100wgTafSol/@20Pd on
charcoal in EtOH (50nm) was stirred under an Hydrogen atnosphere at room
tenperature during 4 hours. The m xture_ was filtered through a celite pad
and rinsed with 25 nL EtOH. The filtrat® was concentrated to dryness 30 to
give the title conmpound (1.0g, 2nmol) as a brown powder in a quantitative
crude yield. M5 : C28H33F3NO4S : mz 536.1 (Mrl) WO 02/ 062774

PCT/ US01/ 49230 42 Exanple 35: 2-nmethyl-2- (2-nethyl-4- {1-[4-nethyl -
(4-trifluoronethyl-phenyl)-thiazol-5-yl] butoxy}- phenoxy)-propionic acid 5
To a solution of exanpley,34 (,800 , 1 . 5 mol) in THE/ Et hanol (5/20mn)
was added 1 N NaOH (1Q, 10 : ~resulting mxture was stirred at
50 C for 2 hours, and aft’® roomtenperature 1 N HC (10 mmol ,
1 Onl) was adcigd The resulting mixt ure was concentrated in vacuo, then the
resi due was fl §ematographe CH2Cl 2/ MeOH (98:2) to give the title
conpound ( 310 2rmeth)-26@-metimH-}- {1r[4-me4®%-y4-9iﬂlmbrersetwlphﬂn@h)-lrmm-a;ﬂ]lbutol@}-I\/S :

C26H2TFaNGHS) o, Wb B0d0 (M 1) M5 : CZHZOFSNOIS : mfz 508.0' (ML) O /\
M"&r—g‘z—m yl-2- (2-met hyl -4 t hyl - 2-
[? i f1 uor ongtorRAcl %%ﬁﬁ?m@‘ﬁ?‘é@@P 1754* ;EIW“ODEP BT“%B@?@P} g’n@‘i’é}%%%‘}ddﬁﬁ &Ni oni c

aC| d et hyl Na&sH @0 rirfol 21 0810). Thé es3ulerig fikarolasi shiré@r st8d P @toe 2 B8urk, ehd afler@oolfig6

mrol ) and éﬁ&%&t@@%éﬁu@e ﬁHE}I](‘H? %mo] QOrQQ’We{s ad(}edl The@esqlt{ﬁg%l%urt C\}vlalsJ ene was added

PBu3 (1.66 Wwarmto OC,
and then TIonEsn{rated By/acyo, theade r@\ﬁ@%\!ﬁﬁ?é@s“ Wr%naﬁﬁgf@nh?@cbl/zﬁéz/ ¥ePHr @8:2hio gveC f or

].;L_ Ihour dartg? fle doﬁ@Bﬂ:rfdQﬁ’Rﬁh@tOLUﬁnrﬁ@)’m3410%%81c5asda-r&bﬁ>rléé%$d: ting mxt gre was

i red o e cuo, and the title conpound was

obt ai ned by fﬂg 0#@14 @9169\448 Cycl ohexane/ Et hyl acetate (95/5),
as a yel |l ow 0|MS(Q95*®za@NO®$8m/ZrﬁQﬁDXMrﬁ a 14%yield. M5 : C28H33F3NO4S : niz

536.1 (M+rl) OHOO 1 \ / | CF, Exanple 37: 25 2-nethyl-{2-nethyl-
(2-methyl -4- {1-[4- rrethyl o2 (4 tnfluororrethyl phenyl)-thiazol -5-yl]-

Example 36: \/(;

2-methyl-{2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl}-thiazol-5-yl]-
15 propoxy}-phenoxy)}-propionic acid ethyl ester

a—

To a solution of phenol intermediate 39 ( 1.58 g, 6.6 mmol) and intermediate 31 (1.9g,
6.6mmol, 1.1 eq) in dry toluene was added PBu; (1.66mL, 1.5 eqg). The resulting mixture was
allowed to warm to 0°C, and then TMAD (1.15g, 1.5 eq) was added. The mixture was stirred at
0°C for 1 hour, and at room temperature for 24 hours. The resulting mixture was filtered off and

20 concentrated in vacuo, and the title compound was obtained by flash chromatography using
Cyclohexane/Ethyl acetate (95/5), as a yellow oil (450mg, 0.84 mmol) in a 14% yield.
MS : CogHasFsNO,S : m/z 536.1 (M+1)

Ho»x ﬁlg ¥ea

25 2-methyl-{2-methyl~2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yl]-
propoxy}-phenoxy)}-propionic acid
To a solution of example 36 (450 mg, 0.84 mmol) in THF/Ethanol (5/20mL.) was added 1N

NaOH (5mmol, 5mL). The resulting mixture was stirred at 50 °C for 2 hours, and after cooling at

room temperature 1N HC! (5 mmol, 5mL) was added. The resulting mixture was concentrated in



pr opoxy} - phenoxy)}-propionic acid To a solution of exanple 36 (450 ng, 0.84
nmmol ) in THE/ Et hanol (5/20nmL) was added 1 N NaCH (5mmol, 5nlL). The

resul ti ngwoiogoer7es was stirred at 50 C for 2 hours, and af pem/usookd28q at
roomtenperature 1 N HCl (5 nmmol, 5nl) was added. The resulting m xture was
concentrated in WO 02/ 062774 PCT/ US01/ 49230 43 vacua and the residue was
fl ash chromat ographed CH2Cl 2/ Et OAc (943 5) to give the title corrpound (290
ng, 0.57 rrm)l) in a 68 %yield as an anorphous yeIIow powder. M5 :
C26H27F3NO4S : mz 506.24 (M1) M : C26H29F3NO4S : mz 508.1 (I\/Hrl) 50
/gyp" x Ol \' I Fa ~ OS\ Exanple 38: 2-nethyl-2- (2-nethyl-

{ 1-[ 4- met hypbudand(tHe tesiditid wax fzse thryhatpdrephed JoH, Qi E20Ac 85:9) t ghe mey|tl@xy}

(230m. 1 p%ﬁ@’FW %ﬁaﬁ%q’ef’%@é&%??@% '8'533395@5% Sl B T ary

tol uene was adife 013 5MiEPEP-24 M-4) eq) The resulting m xture was

all owed to wamm : ¢2g-|29f;No§$1dmleses11'(ﬂ)m (1.55 mol, 1.5 eq) was added. The
m xture was stirred at 0OC for 1 hour, and at roomtenperature for 24

hours. The resulting mxture was filtered off and concentrated in vacuo,
and the title conmpound vva |ned by fl ash chromat ography using
Cyclohexane/ Et CAc (90: 10 \ggg if (1 00ng, 0.18 mml) in a 18 %
yield. 15 "HNWVR(CDCI3) S: O 115(t, 3H), 1.25 (m 2H), 1.4 (s,
6H), 1.75 (m Eka@ple:QOS(m 4H) 23(s 3H, 4.1 (g, 2H), 5.15 (t, 1 H),
6.45 (dd, 1 H), & 55 1. 55 | , 2H) 00
HOI"XOI\Zh IdZ 1dro ql __I%

{1-[ 4- et Iﬁhl‘e_ﬂs\itmp'ﬂm‘?ﬁq‘q’lﬁhﬂﬁﬁiﬁhyl phenyl) th| azoI 5- yI] pentyl oxy} -
phenoxy) - pr 0PI TR ludsi @hﬂf@m%dmlsgt(lzgmn@f1 maymhw&ﬁneﬁ@tesng&gimnmml) in

THE/L Et h 1 dd t
ne 1B Ao bR w e G Pt o SRR S s erlnhe bR Ao e B o
N HCl (5 nedfC, aBerthen WE\DHH48 chmoTHe aqewas addad Tine xtixiure wasstimed at@®Gtfordtledr.i n 25
vacuo, t h%dtah@ome&hwﬁum& zf4lha§rlg ﬂw@mﬁq@g{@p@@gs ﬁtjeiéﬁ'oﬂgnéf\&dnber@é%@lr?/

5} Sﬁg ggo va((:‘%q 8?‘? glg gt?%(fqmpoun& was obtalnnB%y Hash chromn?ography using Cyclo%exane/EtOA?c’; &
(90:10), as a yellow oil (100mg, 0.18 mmol) in a 18 % vield.
15 'H NMR(CDCls) 5: 0.8 (t, 3H), 1.15 (t, 3H), 1.25 (m, 2H), 1.4 (s, 6H), 1.75 (m, 1H), 2.05 (m,
4H), 2.3 (s, 3H), 4.1 (q, 2H), 5.15 (t, 1H), 6.45 (dd, 1H), 6.55 (d, 1H), 6.6 (d, 1H), 7.55 (d, 2H), 7.9

(d, 2H)
Example 39: /(;
20 2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yl] pentyloxy}-

phenoxy)-propionic acid
To a solution of example 38 (90 mg, 0.164 mmol) in THF/Ethanol (1/1) was added 1N

NaOH (5 mmol, 5mL). The resulting mixture was stirred at 80 °C for 1.5 hour, and after cooling at

room temperature 1N HCI (5 mmol, 5mL) was added. The resulting mixture was concentrated in
25 vacuo, then the residue was flash chromatographed eluting with CH,Cl,/ EtOAc (90:10) to give
the title compound (20 mg, 0.038 mmol) in a 23% yield as a colorless oil.
'H NMR(CDCls) 5: 0.8 (t, 3H), 1.15-1.35 (m, 4H), 1.45 (s, 6H), 1.8 (m, 1H), 2.05 (m, 4H),
2.35 (s, 3H); 5.15 (%, 1H), 6.45 (m, 1H), 6.65 (m, 2H), 7.55 (d, 2H), 7.9 (d, 2H)



1H NVR(CDCI 3) S: 0.8 (t, 3H), 1.15-1.35 (m 4H), 1.45 (s, 6H, 1.8 (m 1
H, 2.05 (m 4H), 2.35 (s, 3H,; 515 (t, 1 H, 6.45 (m 1 H, 6.65 (m
2H), 7.55w0d/0@dy4 7.9 (d, 2H) WO 02/ 062774 PCT/ US01/ 49230CTAB01/@230® \ CFA
N Exanple 40: 2-(4-{cyclopentyl-[4-nethyl-2-(4-trifluoronethyl-phenyl)-th
i azol - 5-yl ] - met hoxy} - 2- net hyl - phenoxy) - 2- et hyl - propi onic acid ethyl ester
To a solution of Internediate 39 (714ny; 3 mmol ) and internedi ate 34
(1.024g, 3mmol, 1.1 5 eq) in dry toluene was added PBu3 (1.1 nL, 1.5 eq).
The resulting m xture was allowed to wvarmto OC, and then TMAD (774ng, 1.5
eq) was added. The m xture was stirred at 0OC for 1 hour, and at room

tenperature for 24 hours. {he r ing mxture was filtered off and
concentrated in vacuo,
yellow oil (950nyg, 0.84 mmol

fid was obtained as a viscous
ield by flash chronmat ography

usi ng Cycl ohexane/ Et OAC (95 5 10 L C30H35F3NO4S : mz 562.0 (Mtl) O

HO X a CF N

2-(4-{cycl operﬁt(%{cylbldpemyﬂ twmetﬁyl(2444Irtﬂuérbmethylmbérmmhlq&h&myl] thethbixy}-2-methyl-

i azol - 5-yl &y) 2 met hyl -propionic acid 15 To a

sol ution g, 1. ) in THE/ Et hanol (10/60n) was

added dropwi J@2BolieihintergediaReP ( 7@@7@)’"’@')%?@@@@@5%(b‘?24ﬂ/a:ir@ﬁ°' fhe

resuf ting e kider eluwaswsst dddeceBu;dt. 1160, 1G érthé réwlungsm.xmﬁdw@é‘ dleweLRNaH e at

roomt enpe& étew ?hejn 'NIAT.%;?L% WA({) {%%?eg 'Ilhlétrﬁ?)gure was Qtr ed “96 C%tpﬁou\p%%fi added
ure §7C%n {1ve due"Was"f | a

The resul ting mxt I'n vac I esi

chr omat ogréipeedenperaig fongddquisoBrexpsulting giixiuse WﬁéfllterquOé‘ a0 ApaMHigE90 ny,

%2 gaz gT;g:\I)OVZIbLEb and’Be Eﬁ;zc%glpﬁur@g_\@s%ta&le&/@é b Qis@IB YABR WS (QB@M%QTMS%%%@( |v++1°§° 00
Z N

Exanpl e 42"¢ %2@' f%{ %Qr%m?togzg% Jﬁ’ﬂ? h%‘fk%x?'f%%gk%g% | -2-(4-trifluoroneth

(phéhyl) - t hi az6IM%-CyliEpheay | mitdiaRyYphenoxy) propi onic acid ethyl ester To

a solution of internediate 39 (715ny, 3 mmol) and internmediate 35 (1.05g, 3
mmol, 1 eq) in dry tolugne was added PBu3 (1.11 nlL, 4.5 nmol, 1.5 eq). The

resulting mxture was %Lﬂg%\@d o8,
o I
L
Example 41 :

2-(4-{cyclopentyl-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-methoxy}-2-methyl-

phenoxy)-2-methyl-propionic acid
15 To a solution of example 40 (930 mg, 1.66 mmol) in THF/Ethanol (10/60mL) was added
dropwise 1N NaOH (8.3mmol, 8.3mL) diluted in 15mL of water. The resulting mixture was stirred

at 60 °C for 4 hours, and after cooling at room temperature 1N HCI (9 mmol, 9mL) diluted in 20mL
of water was added. The resulting mixture was concentrated in vacuo and the residue was flash
chromatographed CH,Cl,/ MeOH (98:2) to give the title compound (690 mg, 1.29 mmol) in a 78 %
20 yield as a white amorphous powder.
LC/MS : CogHaoFsNO,S : mfz 532.2 (M-1)
LC/MS : CogH31F3NO,S : m/z 534.2 (M+1)

/\O&\ i
° T\?—O—JCFJ
§\ y,
Example 42:

25 2-methyl-2-(2-methy!-4-{1-[4-methyl-2-(4-trifluoromethylphenyl)-thiazol-5-
ylJphenylmethoxy}phenoxy)propionic acid ethyl ester

To a solution of intermediate 39 (715mg, 3 mmol) and intermediate 35 (1.05g, 3 mmol, 1
eq) in dry toluene was added PBu3 (1.11mL, 4.5 mmol, 1.5 eq). The resulting mixture was allowed
to stir at 0°C, and then TMAD (775mg, 4.5 mmol, 1.5 eq) was added. The mixture was stirred at



to stir at 0C, and then TMAD (775ng, 4.5 mml, 1.5 eq) was added. The

m xture was stirred at WO 02/ 062774 PCT/US01/ 49230 45 0OC for 1 hour, and
at room twopenex7t e for 24 hours. The resulting m xture wasTfusbt/ened of f
and concentrated in vacuo, and the title conpound was obtained by flash
chromat ography using cyclohexane / ethyl acetate (85:15) as eluent, as a
yellow oil (870ng, 1.53 mmol) in a 51 yield. L M. C31 H31 F3NO4S: m z
569.99 (Mtl) 5 ~ HOKOIl O S N CF3 Exanple 43:

2-nmet hyl - 2- (2-nmet hyl -4-{1-[4- et hyl - 2- (4-trifl uoronet hyl phenyl)-thiazol - 5-
yl phenyl net hoxy} phenoxy) propi onic acid To a solution of exanple 42 (740ng,
1.3 mmol ) d°a foFHibolr, ebdatnedm felpijatunafer 24ekeies. Uorewiltrg midiGreQvad hltdNed b 4/ 5

mmol, 5 e Eﬂf lg% and
after cog%op%e-éngteé g@é%& ﬁ‘g%og"pm W, Ha%g %ﬂa@gghcff ato hE resylt| ng

m xt ure weRClpEpeTiet @&tqt%(%\? raslueph ane t’?ﬂ'@WPééﬁ@fﬂ@ “Wedommelkia s 51 Vel wat er
and extract ed Loim$h el hyk.Na;st al-s60Bb@uengani ¢ phase was evaporated of f and

t he gesi due was purified by flash chromatography using CH2Cl 2 / et hyl
acetate (80/20) as eluent. The residue was vigorously treated with 0.2N
NaOH for 1 hour 15 and Cl was added dropwi se to yield to, the
precipitation of a whit ﬁ ter filtration, the white solid was
washed with a small quantit g give the title conmpound (300ny,

0.55 mmol) in Yomi el d. LC Ms: F3NO4S: nmfz 541.94 (M1) /
C29H25F3NO4S: -E%%MOB (Ml) 0O JI N\ / CFa 20 Exanple 44:

2- met hyl - 2- ( 2 2egtingP=(21es ; ifiorameathyipbemiitthiggohd ) t hi azol - 5-yl -
met hoxy] ph@he%w@ﬁ@@}paam&y)@wp@nﬁbhyl ester 480ng of Internmediate 39 (2
mrol ) in 50ni e re nut es.

| nt er nedi at e 18 ¢ O@E ! &exa'ﬁpliﬁigﬁ§ S rﬁrﬁgé %Elﬁd %@gﬁ%&)ﬂ’mﬁ@d#@a‘{%ﬂ" 'To

ref lux f or0-2N N2GH fphmmohbteal Thé resviting roixureryds stireseat 60°& forohhawrsd end afecuo t he
resi due waoiingketrclpeNvHEN GRS, DEq Qé@%c%damér%ﬁiﬂs%mr& Ra¥\Bdr@Entratdasy
organi c | ayer dried over Na2S fllter Rfﬁ/%n Ia:ﬁggcl)ncentratedto afford
0.9g of th Cﬁﬁ"ﬂ%fh&deﬂ AR5 4P Byaisriend eftra gpetalg hepjoanic 3 |
1.5 (s, 6HhpswdsievhsgratBipii aRi e rasiiue Gk purlﬂecﬂoy(flqsh Gihmatbgromhy (using CBEDI,/ 6. 62
(dd, 1 H) ety deetekdNe0b as efuenB Theres Al washvigfoush tre2tl wit?®2N NaoH for 1 hour

15 and then 0.2N HCl was added dropwise to yield to the precipitation of a white solid. After

filtration, the white solid was washed with a small quantity of heptane to give the title compound
(300mg, 0.55 mmol) in a 43% yield.
LC/MS: CagH27FsNO4S: m/z 541.94 (M+1) / CagHasFaNO4S: m/z 540.03 (M-1)

o
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20 Example 44: N

2-methyl-2-(2-methyl-4-[4-methyl-2-(4-trifluoromethylphenylthiazol-5-yi-
methoxy]phenoxy)propionic acid ethyl ester

480mg of Intermediate 392 (2 mmol) in 50mL of acetone were stirred with 1g of Cs,CO; for
15 minutes. Intermediate 40 ( 651 mg, 2.2mmol) was added and the mixture heated to reflux for 1
25 hour. After filtration and concentration under vacuo the residue was taken up with 200mL of
CHCI, and washed with water. The organic layer was dried over Na,SQ,, filtered and
concentrated to afford 0.99 of the expected compound as an oil.
'H NMR (CDCls): 8 1.21 (t, 3H), 1.5 (s, 6H), 2.17 (s, 3H), 2.42 (s, 3H), 4.2 (q, 2H), 5.05 (s,
2H), 6.62 (dd, 1H), 6.75 (m, 2H), 7.58 (d, 2H), 7.92 (d, 2H),
30



WO 02/ 062774 PCT/ USO01/49230 46 OHOO/ 0 CFA S Exanpl e 45:

2-met hyl -2-(2-nmet hyl -4-[4-nmet hyl -2-(4-trifl uoronmethyl phenyl)th

i azol - 5- yWo #6210k y] phenoxy) propi oni ¢ aci d 900ng of exanplPeTAB0d¥R3I®I ved in
30nL of EtOH and 10mL of | N NaOH were heated to 5 reflux for 1 hour.
After cooling to roomtenperature the lution was acidified wwth I N HC
and concentrated under vacuo. Trituration of the residue with water
afforded after filtration and washing with water an off white powder which
was recrystallized with CH3CN to give 370ng of the title conpound as
slightly yellow crystals np: 154C 10 /~px O/ 1 1 / | CF3 Exanple 46:

2- et hyl - 2- (2- et hyl - |;)4 met hyl - 2- (4-trifluoromethyl - phenyl)-thiazol - 5-
yl]-2-phenyl - et hoxy}- -propionic acid ethyl ester The sane

M t sunobu condi ti ons as desc mc exanple 2 were applied to 15
I ntermedi at e ahb452. 75Dl ) a I nternedi ate 39 (655ng, 2. 75mol)
and afforded iin g % d 40 0.58 mmol) as a
brown resi due 24P%R ) ' Fograpiy— C6H12/ Et OAc
(9:1). LOM@@EW@WSmaﬁ-dSM 2 (I\/H) 0 0| Il i CF3 I 0S~/ N 20

Exanpl e 47: QOOm%of exam Ie 44 dissolved in 30mL of EtOH and 10mL of 1N NaOH were heated to
2rrethy|- f} 4-methyl -2-(4-trif uororreth thi azol -

yl ] -2- pherf§ux f@ﬂH“tS’%S/}Aﬁﬁ}fé?ﬁWW mﬁ?‘d‘ﬁmﬁ‘ﬁt‘@eéﬂﬁ SQIUEW f@%%rh '%Héé??‘bn

condi ti OnScoa&andQL‘éd uhdie daduor Tritaatipiotthe kaiipd wittBwater sforapp bite dittiton aaranpl e 46
280ny, 9 . 37

ol ) 25 SRS vy B0 SRR 8@% ety e B RN Gl T

brown powd#l COPRUNE2ESISRY AN SRSz 554. 3 (M 1)

h nol

mp: 154°C
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Example 46 :
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-2-phenyl-
ethoxy}-phenoxy)-propionic acid ethyl ester
The same Mitsunobu conditions as described for racemic example 2 were applied to
15 Intermediate 36 (1g, 2.75mmol) and phenol Intermediate 39 (655mg, 2.75mmol) and afforded in a
21% yield the title compound (340mg, 0.58 mmol) as a brown residue after purification by flash
chromatography CgH./EtOAc (9:1).
LC/MS C32HasF3sNOS m/z 584.2 (M+1)
20 Example 47 : /(?
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-2-phenyl-
ethoxy}-phenoxy)-propionic acid
The same saponification conditions as described for racemic example 3 were applied to
example 46 (280mg, 0.48mmol) and gave in a 79% yield the title compound (210mg, 0.37 mmol)
25 after flash chromatography CH,Cl./MeOH (95:5) as an amorphous brown powder.

LC/MS C3gH27FaNO4S m/z 554.3 (M-1)



WO 02/ 062774 PCT/ USO1/49230 47 0 OF3 11K/ S S/ \ Exanple 48:

2-met hyl -2-(2-nmethyl -4-{1-[4-net hyl -2-(4-trifluoronethyl -phenyl)-thiazol -5-
yl ] - et hylwolokasr73 - phenoxy) - propi oni ¢ acid et hyl ester Teca/tsospessi on of
intermediate 16 (287nmg, 1 mmmol) and Znl12 (160nmg, O0.5mmmol) in 10nL 5 CH2C 2
was added internedi ate thi ophenol 44 (E;)Sng, 1.2mmol) in solution in 10 nL
of CH2Cl 2. After stirring 24 hours at™t the reaction was not conplete and
a suppl enentary equival ent of Znl2 (319ng, 1 mmol) was added. The m xture
was stirred 24 hours at rt quenched with water (10 m-) and 100 nL of
CH2Cl 2 were added and the organi c phase separated dried over Na2SO4
concentrated under vacuo agd purified by flash chromat ogr aphy C6H12/ Et QAc

(90:10). The title 10 eol 2ng mmol ) was obtained as a
colorless viscous oil in a S : C26H29F3NOBS2 nfz 523. 98
(Mtl) O /O CFA Exanple 49:

2- met hyl - 2- ( 2-Bxamplel 484- { 1- [ 4- net hyl - (4 trifluoronethyl-phenyl)-thiazol-5-

yl']-ethylsul f w&hw-ﬂé nRAS PRV AR mlmo?&ﬁééqymeenﬁ;a{meaza@%ryﬁylsg@gnwn

condi ti ons as descri bed for racemc exarrp € 5 Were applreda to eXanple

(290ny, 0.EEAMYIRropiAnC BAeNYISSEr 1795 yield the title conpound as a whi te

powder (130 rmy,a DispéRionnbhtermebiateNIGR2E BRCH Binok andlZrBA(16@ng, 6 Enmol) ir6®nfld, 3H) ,

1.99 (s, 6 (dd, |
5 SéﬂngIZZNa%%dé% lnt%medlaféc}ﬁ'&pr{eﬂﬁl 41_9&(95mg, 1 §n1fr£|_§pl sglggon uél‘l(.l:_pr%lchﬁ%&

, (.04
Ia):3 s | (@(fgﬁﬁqr@qgﬁ hounrq at rt the reaction was not complete and a supplementary equivalént of anz

2- met hyl - 23{(gingre inipl)-whs ftiddd2FH{ednikttiefwad alitsoeddmplirs ph @ aydnthddiitziter $toyhl)- et hyl
sul fanyl } a%%QM)c;f CE\%@P\P&@ Iagde%calng th%toE%alnlc%ﬁg%r V\égrat-gg gru??ﬂﬂlgr Méééu nobu

conditions as descri racem c fnternediate
17 (350ny, cPneeniiey uadri vesio Gpheyitied Pnitagh ﬁ'ﬁ@ﬁ@tp@am %5 \c1(98AMoThe tHAd

af fepded domhpauothe @1 tnfikolfvidsloBtameiBoH BelorceAs@us dil iR 3 smmle)d as an oil
after purific td/l\% @6H29|J'. ﬁﬁ)hbz mggg%t(%qﬁphy CH2Cl 2 WD 02/ 062774

PCT/ US01/ 4923
Example 49: )\;

2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethylsulfanyl}-

15 phenoxy)-propionic acid

The same saponification conditions as described for racemic example 3 were applied to
example 48 (290mg, 0.56mmol) and gave in a 47% yield the titte compound as a white powder
(130 mg, 0.262 mmol).
"HNMR (CDCls) 8: 1.59 (s, 6H), 1.68 (d, 3H), 1.99 (s, 3H), 2.14 (s, 3H), 4.41 (q, 1H), 6.61
20 (dd, 1H), 6.95 (dd, 1H), 7.04 ( br s, 1H), 7.15 (d, 1H), 7.66 (d, 2H), 7.94 (d, 2H)
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Example 50 : N

2-methyl-2-(2-methyl-4-{1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethylsulfanyl}-phenoxy)-
propionic acid ethyl ester

25 The same Mitsunobu conditions as described for racemic example 2 were applied to
Intermediate 17 (350mg,1.3mmol) and thiophenol Intermediate 44 (358mg,1.3mmol) and afforded
in a 80% yield the title compound (520mg, 1.02 mmol) as an oil after purification by flash
chromatography CH,Cl,



48 1H NWR (CDCI3) S: 1.24 (t, 3H), 1.62 (s, 6H), 1.74 (d, 3H), 2.20 (s,
3H), 4.24 (q, 2H), 4.50 (g, 1 H, 6.56 (d, 1 H, 7.07 (dd, 1 H), 7.20 (d,
1 H, 7. 0(dpezZH), 8.03 (d, 2H) OCF HO\ |I ~ ~S\ 5 Exaaplesob19230 N

2-met hyl -2-(2-met hyl -4-{1-[2-(4-trifluoronethyl - phenyl)-thiazol -5-yl]-ethyl
sul fanyl } - phenoxy) - propionic acid The gsane saponification conditions as
described for racem c exanple 3 were aégl ied to exanple 50 (520ng,
1.02mmol ) and gave in a quantitative yield the title conpound as an off- 10
white powder. LC/ M5 C23H23F3NO3S2 nmfz 481.93 (M+l) LC/ M5 C23H21F3NG3S2 ni z
480.00 (M1) O ,,s s N Exanple 52:. CF 15

ﬁ- met Ihyl 2-(2- mmw(cl:m{ B‘TE&EM;H)JJ-@’A(S,F&{)WM-@ §H); 2.20 (sl mrmm(qhy% phenyl) -t
i azo [ t ester e sane
Coupl i ng. wisndlft PEREY 267 Porlad BEE PPl BB PR gl &a ©o

I nt er nedi at e 24 (350nyg, 1. 16nmml ) and thi ophenol internediate 44

(354ny, 1. 3nmol ) and afforded in a 22%yvyield the title conpound (140ng,
0.26mmol ) as a colorless oil after purification by flash 20 chromat ogr aphy
C6H12/ Et CAc (80:20) LU Q7H31F3NO8S2 mz 538 (Mrl) 0 o 061 S S
Exanpl e 53: CF3 Ho )

2-met hyl -2-(2-nmet hyl -4-{1-nme - -2-(4-trifluoronethyl-phenyl)-t
hi azgl - 5-yl | - 2oanghdyq sul fanyl } - phenokxy - propi oni c acid WO 02/ 062774

PCT/ US01/ 49230%!‘:‘55%@ on| fication conditions as described for
racem ¢ exanpl 8MNKer-&8g 11\!'142{1*’ Zg-trifluoromsinyl-phonyi i thiagalS-virebiylauianil-RigAoYkve in

a 52% vyi el dropheicteit | e conpound (70ng, 0. 13mmol ) as a, colorless oil.
The same saponification conditions as described for racemic example 3 were applied {o
example 50 (520mg, 1.02mmol) and gave in a quantitative yield the title compound as an off-
10 white powder.
LC/MS Ca3H,3FsNO3S, miz 481.93 (M+1)
LC/MS Co3H2F3NO3S, m/z 480.00 (M-1)

Example 52 :
15 2-methyl-2-(2-methyl-4-{1-methyl-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-
ethylsulfanyl}-phenoxy)-propionic acid ethyl ester

The same coupling conditions as described for example 48 were applied to Intermediate 24
(350mg,1.16mmol) and thiophenol intermediate 44 (354mg,1.3mmol) and afforded in a 22% yield
the title compound (140mg, 0.26mmol) as a colorless oil after purification by flash

20 chromatography C6H12/EtOAc (80:20)

LC/MS Cy7H31F3NO3S, miz 538 (M+1)

Example 53 : CFs

2-methyl-2-(2-methyl-4-{1-methyl-1-[4-methyl-2-(4-triflucromethyl-phenyl)-thiazol-5-yl}-
25 ethylsulfanyl}-phenoxy)-propionic acid




LG M5 C25H27F3NC3S2 nfz 510.1 (Mrl) 5 LC/ M5 C25H25F3NG3S2 m z 508.2 (M 1)
0 0 CF3 sS 10 Exanple 54: N

2- met hyl -wo(2nethyl - 4-{1-met hyl - 1-[ 2- (4-trifl uor omet hyl - pognysh)/442B6 azol - 5-
yl ]-ethyl sul fanyl }- phenoxy)-propionic acid ethyl ester The sane coupling
conditions as described for exanple 48 were applied to Internedi ate 25
(350ny, 1. 22mmol ) and t hi ophenol i nter i ate 44 (371 ng, 1. 4mol ) and
afforded in a 46%yield 15 the title conmpound (300ng, 0.57mml) as a
colorless oil after purification by flash chromatography CH2Cl 2. 'H NWR
(cbal3) s 1.1 (t, 3H), 1.46 (s, 6H), 1.63 (s, 6H), 2.05 (s, 3H, 4.1 (q,
2H), 6.4 (d, Theltme 6apdhifi¢atioh condltipns £3.d@8cribed fodrabBmic éxdpapld TlwerdlEdplied tHS (d,

2H 0 0 Q 5: o i ,

2 et hyl - 20032 Ao S: AR For vl 027 o 1 e.sagRYTS GRERTSTPRY o - 5.

yl ] - et hyl su¢diailigsd 9il- phenoxy) - propi oni ¢ acid The sane saponification
?onditions as1Q?ﬁgcgﬁ%d@hggzﬁ@gﬂﬁhqwﬁxprgleh3 merf applied éo( exanpl e 54
300py, 0.54 n In % Vi.e the title conpoun 1 30ny,

0. ZGggmml) gg%é’és 258‘&%%&%7”(23".0%%(@ C24H25F3NCBS2 nlz 496.0 (Mrl) O ai
CF3 S S Exanple 56: WD 02/062774 PCT/US01/ 49230 50

2-met hyl -2-(2-nmethyl -4-{1-[4-nmet hyl -2-(4-trifluoronethyl -phenyl)-thiazol -5-
yl']1- propyl sul fanyl }-phenoxy)-propionic acid ethyl ester The sane coupling
conditions as described for exanple 48 were applied to Internedi ate 26
(800ng, 2. 6mmol ) and t hi ophenol internediate 44 (660ny, 2. 6mol ) and af f or ded

ina7l %yield 5 the titlg conpound (1000ny, 1.86mvl) as a slightly
yellow oil after purifigag)%%&anlash chromgtography C6HL2/ Et OAc (95:5).

S
10 Example 54: N

2-methyl-2-(2-methyl-4-{1-methyl-1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethylsulfanyl}-

phenoxy)-propionic acid ethyl ester

The same coupling conditions as described for example 48 were applied to Intermediate 25
(350mg,1.22mmol) and thiophenol intermediate 44 (371mg,1.4mmol) and afforded in a 46% yield
15 the title compound (300mg, 0.57mmol) as a colorless oil after purification by flash
chromatography CH,Cl,.
"H NMR (CDCl3) 8: 1.1 (t, 3H), 1.46 (s, 6H), 1.63 (s, 6H), 2.05 (s, 3H), 4.1 (g, 2H), 6.4 (d,
1H), 6.85 (dd, 1H), 6.98 (d, 1H), 7.62 (d, 2H), 7.95 (d, 2H)

o]
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20 Example 55: N

2-methyl-2-(2-methyl-4-{1-methyl-1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethylsulfanyl}-

phenoxy)-propionic acid

The same saponification conditions as described for racemic example 3 were applied to
example 54 (300mg, 0.54mmol) and gave in a 48% yield the title compound (130mg, 0.262mmol)
25 as a gummy solid.
LC/MS CuyHasFsNO3sS, m/z 486.0 (M+1)

o]
N

Example 56 :



LG M5 C27H31 F3NO3S2 mz 538.01 (M+tl) O/ HO~x O\ I \ I CR3 S\ / N 10
Exanpl e 57:

2- met hyl -wo(20evhyl - 4-{1-[ 4- met hyl - 2- (4-tri fl uoronet hyl - plagnso)/442B86 azol -

yl ]1- propyl sul fanyl }-phenoxy)-propi onic acid The sanme saponification
conditions as described for racem c exanple 3 were applied to exanple 56
(1 g, 1.86mmmol) and gave in a 88%yi el the title conpound (840ngy, 1.65
mol ) as 15 an anor phous white powder. LC/ M5 C25H27F3NOB8S2 m z 510.0 (M)
LG M5 C25H25F3NC3S2 mz 508.1 (M 1) The follow ng internedi ates and |igands
were prepared for the binding and transfection 20 assays described bel ow
HO Z-~0 6 CF3 2-meth®-2-(2-hethyl-4-{1-[4-methyl-2-(4-trifluoromethyl-pheny!)-thiazol-5-yi]-

2-(2- ot hyl o L 3 iBL Dl 2ol 450 Lad LhyeLgret hyT) phenyT] - 1, 3- {hi azol -
yl } et hyl) is conpound was used as a

PPARdel t a r ef eFlearegne oqupline condiiars ascdeseivedivs expopideiSoreardenpliedts Ittermedieti? was
pr epar ed a%@)@ﬁ\?&@ﬁwrﬁdh énlaeau B iR OR4 eﬂ(eem%{\@m%%@@%roﬁﬁed(d 4 71% vield

gaggt 2;: )aH{eﬁ'B Lé?wpé aé %ﬂ%hé’ﬁ%‘% lag(ﬁ)ig'ggngyc¥% Gﬂﬁ% %hﬁﬁa’ig\’f@ﬁﬁéyused as a

PPAR al phachrefetogmpley Gl FEFOAE (9ar93f ecti on assay descri bed bel ow 30 and was
prepar ed accordépg ¢ NOOSL b2 By deghin W200140207-A1 (iili)

5-{4-[ 2- ( Met hyl - pyrlzg-lisrr?-e3 ;g/él am no)f@t hgxy] benzyl } -t hi azol i dine-2,4
-di one WO 02/ 062774 PCT/ US01/ 49230 51 This conpound was used as a PPAR
gamma reference in the transfection assay descri bed bel ow and was prepared
according to nethod reported |n J. Med. Chem 1994, 37(23), 3977 Binding

Assay: 5 Conpounds vere t ® o their abidjty to bind to hPPAR gamma
hPPARal pha. or PPARdel t & u u Sc Nt |I |on Proxi mty Assay (SPA). The
BD

PPAR | i gand bi ndi ng domain ( H pressed in E. coli as polyH's
tagged fusion protei and purlfled eLBDwasthen | abelled with biotin
andgll%nnobl lise g—effﬁgg-iept avi d| n m)dl fi ed scCi nt| | lation prOXI mty beads. The
beads were thegnefiy ethy ' gy fei

radi ol i gangrobAbiRil- ;ﬁ%ﬁé@) -propionic acnd

The same saponification conditions as described for racemic example 3 were applied to

example 56 (1g, 1.86mmol) and gave in a 88% yield the title compound (840mg, 1.65 mmol) as
15 an amorphous white powder.
LC/MS Cas5H27F3NO3S, m/z 510.0 (M+1)
LC/MS CosHasFsNO3S, m/z 508.1 (M-1)

The following intermediates and ligands were prepared for the binding and transfection

Ao
ﬁs«ﬁr@

i 2-{2-methyl-4-[({4-methyl-2-[4-(irifluoromethyl)phenyl]-1,3-thiazol-5-
yl}methyl)sulfanyllphenoxy}acetic acid.

20 assays described below:

This compound was used as a PPARdelta reference in the transfection assays described
25 below and was prepared according to the method reported in W0200100603-A1

(i) 2-methyl-2-[4-{[(4-methyl-2-[4-trifluoromethylphenyl]-thiazol-5-y
carbonyl)amino]methyl}-phenoxy]propionic acid.

This compound was used as a PPAR alpha reference in the transfection assay described below
30  and was prepared according to method reported in WO200140207-A1

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




10 for PPARganma, radiolabelled 2-(4-(2-(2,3-Ditritio-1-heptyl-3-(2,4-

di f1 uor ophenyl ) ur ei do) et hyl ) phenoxy) - 2- et hyl but anoi ¢ acid for hPPAR al pha
(see WO 08003062y4 and | abel | ed GN 2433 (see Brown, P. J @CTAIS01/492BEem
Biol., 4, 909-918 (1997). For the structure and synthesis of this |igand)
for PPAR delta) and variable concentrations of test conpound, and after
equi libration the radioactivity bound Pd the beads was neasured by a
scintillation counter. 15 The ampunt of nonspecific binding, as assessed by
control wells containing 50 pM of the correspondi ng unl abel ed |igand, was
subtracted fromeach data point. For each compound tested, plots of |igand
concent r at T corspoukdWVhDilisetl adl b PPhBYBMMBGsIBENMFR e GRASGEdE bedy addrirtiapaent

Kl val uesd wes prepartd badoetthgfto eiegthoo rdpbiteidin J MedShemmean ey (43),t300f t he data
assum ng sinple conpetitive binding. The details of this assay have been
reported el sevBahmgResy: BI anchard S. G et. al. 20 Devel opnent of a
Scintillation y for Peroxisome Proliferator-Activated

Recept or gann%orﬂﬁoﬁa?ﬁi”%ﬁ F‘ﬁi eﬁéor Wity tonping to hBPAR gamina hibARalphzor 19

(1998)). Trevdette Usinga SsiatliationGR OB ay\ESPA). STHeaaAEigh bifidiiycdoimamaLBPPt ency

|0 transi ents LEARSIARE O RBAME caflad Vo rdBinE B bl nEBDABWALTY 1O

activate t
est abl i shel@bla¢ wish bietiry @@érpmebm%?g@ étrﬁpwé(@mumqlfieg é@ntﬂlailoalproeﬂmw @ﬁqﬁarmﬁon of

the rel ati y&ads WerRnssH ih@ibbed dkth 8Cbrisint dmddint 61 dpBEBRAALE Fadflidtiny REEBRIN43d%8 Sane

target gen to prev Lec ivation from

corrgl?al cati ﬁg&? 99 aelr?) éqbgﬁd’ﬁ@%?-%é@ﬁrrt&ogerpeg&@ ?Zf%r exanpl e, Lehmann, J.
M Mbore, dlLUOf@ﬂGﬂ)QmetdQ)emyi)WOXYT 2-migthylbwiahdi¢ seithfor MZPAR alphay(bdes\g@,007D800N) ;

Kli ewer, Sandﬁ}ebeu&ﬁGM@Meelae&ﬁ; bCy dthi 2zl Bonadé@ns si(food). i Medlhiditbt ¥

i andfor I oxi So i.fer vat e PPARganms) ,

5 O30 | B RteSooT Bt Sl SISk e ?r?&“‘)&i”ﬁ?i\"ﬂﬁgf ForRRREn &P my { ne
and human ERAquallbmman tfiél?ékﬁbagwmaqunamjthPBMSd\elsh&amecébmsdntlliaﬂsrecbuhter t he
yeasfs tranggd dRsunPs nbAGkfic %ﬁb %s@és@&%@&n@ra%‘ll@con@é g 5081 & t

transiently transfected wth expression vectors for the resp ectl ve PPAR
chi nera al BHESRATCRG 4nipkgies lioand. wansbiraeied f5an ‘é%ﬁ'?tdéiarﬂoh‘b ﬁqr%CthE‘P%lﬁ“dof t he
GAL4 DNA biestdt niptsoftiigardrdovicangatin e3P ofitadidligareitioahdwlerp lcasendted andadpkakehtne

hosphat a
gxcﬁgngedsRl &%Bﬁ\/@erea%ﬁm%ng&sﬁor%é@g%ét?e gtas\;\natg ?{eﬁgtf@e?jga gﬁfabm;’ %meéﬁ a{:gp’cp% serum
and the t e8pdieg e defailsHf tWSrﬁsaydw? B%ﬁnwatt%te@slﬁ%mer@%q Blgncherd. Sy Gegt- al.
addiZi onal padbp m@ﬁﬂ df a@@tnnm&rspmmw REsPRF Péhodstthed 61Af e8r-AcilatREH6 2774

PCT/ US01/ 492 hgsphat SI dase activity.
rr‘?’g Li an ln r%qgo n9\ QléL F@c?yﬁ?é&?{ ; S

Al kaline p osp arase ac was" kfection effici ency
usi ng the beta-gal act osi dase act|V|ty as an |nternal standard (see, for

exampl e, Kli ewlhnstectioh ass8y:- Cell 83, 813-819 (1995)). Rosiglitazone
(BRL 49653) used as OSI tive control in the PAR ganmma assay. The
boSi 1 v oont r GBS, PR 5o RBLRpEe) fggnien ransicctin asceys 1 G-

2- mehy| - 2e4lid fof fiHett-abibly iy dcti@ate hetAPAR| sulblymesEtdnghqtinaioy bsey hiremeliouslyy | - car bonyl
) ami no] et Qé«é&lshegfaﬁm%x}e%&w &&bﬁ v Lflized BRNBPSdaMSon P e bk OF  PPAR del ta

?réf ?y/f 2- {fr?risf{“r'ﬁﬁ'ﬁ'?%ﬁ’éttvﬁy‘?f)t%@?ﬁp sybtypes Ap ke SPTS G ARASHPA JSRIFYeRhy | ] phenoxy}

aceti c aci endogenous receptor activation from complicating the interpretation of results. See, for example,

Lehmann, J. M.; Moore, L. B.; Smith-Oliver, T. A.; Wilkison, W. O.; Willson, T. M.; Kliewer, S. A.,

30 An antidiabetic thiazolidinedione is a high affinity ligand for peroxisome proliferator-activated
receptor gamma (PPARgamma), J. Biol. Chem., 270, 12953-6 (1995). The ligand binding
domains for murine and human PPAR alpha, PPAR gamma, and PPAR delta were each fused to
the yeast transcription factor GAL4 DNA binding domain. CV-1 cells were transiently transfected
with expression vectors for the respective PPAR chimera along with a reporter construct

35 containing five copies of the GAL4 DNA binding site driving expression of secreted placental
alkaline phosphatase (SPAP) and beta-galactosidase. After 16 h, the medium was exchanged to
DME medium supplemented with 10% delipidated fetal calf serum and the test compound at the

appropriate concentration. After an additional 24h, cell exiracts were prepared and assayed for



Al'l of the above acid Exanpl es showed at | east 50% activation of hPPARS
relative to the 10 positive control at concentrations of 10-7 Mor |ess.
Activiti ewoin/06317€£e hPPAR subtypes are reported in the talpica/usel/eas3d or t he
nost preferred conpounds and are expressed in nanonol ar. Exanpl e EC50
hPPAR a EC50 hPPAR S EC50 hPPAR Y 1 2.5 57 9 16 3 7000 11 10 0.7 300
31 51.7 660 29 9 1.5 240 15 WO 02/062774 PCT/ US01/ 49230 53 What is
claimed is: 1. A conpound of fornula (1) or a pharmaceutically acceptable
salt, solvate, or hydrolysable ester thereof, whereini. 5 0 RB R4 HOO / a
R R~ RLRz\ Ry (RB)v X2 0 Z R9 (1) Rl and R2 are independently H or
Cl. 3 al kylalkatire jRospathsR2nd\hroahctesidasdasiidiyd Alkalirtetphosphpi@se adivityovasaboentaay
toget her withntb&ioR %Fﬂggﬁby%rsﬂ?me%e%a%tog H’ac% Ré\fﬁy bo Qrﬁjﬁgrrfapﬁgﬁo%rcﬁ(sge mber ed

cycl oal kyl ring, ;10 X2
is 0, S cﬁxa'(‘@m'ﬁ'ﬁﬂi')ﬁ Axn@lr & GplliBs. 8l 319 $199Ry Rwﬂ“taam (RBL 49653) wercyseraent | y
H, Cl. 3al kyositi@CtddirolGFe haPAR lgames absal ogesyositiRlébnanidh iRe krRAR albhdlependent | y

2’7 ;r golr 'n % 232I_Ek4¥$1ﬁthﬂ r}ef4 quxoﬁ%qylﬁeh@, Hﬁ’azél- §1-& c%gl)érﬁ &?met%s?l R6 and
and R7 rra;Phen‘?E%]PfO@;j’élCﬁé‘F WetHQS‘E‘Wé’OBtﬁ%‘ B’éﬁpélﬁéﬁ*fat%sﬁml“@h 2t{prenpthy %[(’Honded

represent naetiedp@mydrorgstoupheni¥® 1 BShidkol-Eindiky)citdinyifERsHIX F8c!iS aé.cndependent ly
CF3, C1.3al kyl, OCH3 or hal ogen;
All of the above acid Examples showed at least 50% activation of hPPARS relative to the
10 positive control at concentrations of 10 M or less.
Activities in three hPPAR subtypes are reported in the table below for the most preferred
compounds and are expressed in nanomolar.

Example EC50 hPPAR oo EC50 hPPAR 8 EC50 hPPAR y

1 43 25 57

9 16 3 7000
11 10 0.7 300
31 5 1.7 660

29 9 1.5 240
15



yis 0, 1, 2, 3, 4, or 5. 20 2. A conmpound according to claiml wherein at

| east one of Rl and R2 is CH3. 3. A conpound according to claim2 wherein
R1 and Rawearee/obsrh CH3. 4. A conpound accordi ng to any of PCTAiSNE49238
wherein X2 is 0, S, or C(RIOR11). 25 5. A compound according to claim4
wherein X2 is O or S. 6. A conpound adgordlng to any of clainms 1-5 wherein
Zis N 30 7. A conpound according t %ny of clainms 1-6 wherein Yis S. WO
02/ 062774 PCT/ US01/49230 54 8. A conpound according to any of clains 1-8
wherein R3 is CH3 and R4 and R5 are independently Hor CH3 . 9. A conpound
according to any preceding claimwherein R6 is H CH2CH3, or CH3. 5 10. A
conpound acconwhdng deim&dty: precedi ng claimwherein R7 is H 11. A conpound
according to any of clainms 1-10 whereiny is 1 or 2. 10 12. A conpound
according to claim 1l whereiny is 2. 13. A conpound according to claim12
wherein the orfe ofr RBPSUNILS formidam{lsoriaphpraleseydinally aacepiablesrip solvale.@ccor di ng t o
cl ai m 13 wheiskibi®eRerdherddiaviBdisubstituents is hal ogen and 15 the other is
CF3._.15. A compound according to claim10 whereiny is 1. 16. A conpound
according to claim15 wherein the R8 substituent is in the para position.
20 17. A conpoundQaccordirg to claim 18 wherein R8 is CF3. 18. A conpound
el ectetd fromthe group consisting of:

according to claum!| g
2-{4-[ ({2-] 2- fHQorw4- uprpnet hyl ) phenyl ] - 4- net hyl - 1, 3-t hi azol - 5-yl } me
t hyl ) sul f anyl ] - 2R 2%z e [

nﬁen

}-2.meth Ranoi ¢ acid
2-met hyl - 2- (2- net hyl - 4-{ -ffb%{lfﬁﬁoronethylphenyl)thiazoI-S-
yl ] et hoxy} phenoxy) prop ionic acid et y
2-nmet hyl - 2- (2- net hyl - 4-{1-[ 4- et hy|/2- %4 trifluoronethyl phenyl)thiazol -

yl ] pr opoxy} phenoxy) pr opi oni ¢ acid %thyl ester 30
2-met hyl - 2- (2- nethyl 4-{1- [40 thyl -2-(4- tr|fIuoronethylphenyl)thiazoI-S-yI

but - 3- I d
b et hyl <2 ( 2 bRt S EeT e RB Ty 2 ST PTLB: BHEYHS PEERR e ¥zl -
yl ] pheny| netienasop} lphsem«tyt)rp\rltb[memarhon abindo ahicly thep stedrond-fonat g6 mbmbded

- [ 4- met hyl s2paikyirind, bhd é’f%a@p@{erbyhpg}ﬁwlrﬁusﬁm FQnanry! |

ethox hénox acetlc acid et ester
yi-p s 8 . or (CR“;)’51 where n'is 1yor 2;

R®, R“, and R’ are independently H, Cy_salkyl, OCHj, CF3, allyl, or halogen;

R and R" are independently H, fluorine, or C,salkyl;

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

R® and R” are independently H, phenyl, benzyi, fluorine OH, C1 alkyl, allyl, R® and R’ may,

15 together with the carbon atom to which they are bonded, represent a carbonyl group;
R?is H, CF3 or CHs;
Each R® is independently CF3, C,.salkyl, OCHj; or halogen;
yis0,1,2,3,4,or5.
20 2. A compound according to claim 1 wherein at least one of R' and R? is CHs.
3. A compound according to claim 2 wherein R' and R? are both CHs.
4. Acompound according to any of claims 1-3 wherein X?is O, S, or C(R"R™).
25
5. A compound according to claim 4 wherein X?is O or S.

6. A compound according to any of claims 1-5 wherein Z is N.

30 7. A compound according to any of claims 1-6 wherein Y is S.



2-nmet hyl -2- (2-methyl-4- {1 -[4-nethyl -

(3-Fluoro-4-trifluoronethyl phenyl)-thiazol-5-yl]

et hoxy} - pWerexngl774r opi oni ¢ acid ethyl ester WO 02/ 062774 PCT/US804924©230 55
(S)-2-nmethyl-2- (2-methyl-4- {1 -[4-nethyl-

(4-trifluoromethyl phenyl)-thiazol-5-yl] ethoxy}- phenoxy)-propionic acid
ethyl ester (R)-2-nethyl-2- (2-nethyl-4t {4-[4-nethyl-

(4-trifluoronethyl phenyl)-thiazol-5-yl] ethoxy}- phenoxy)-propionic acid
ethyl ester 5
2-(4-{1-[2-(4-chloro-phenyl)-4-nethy|-thiazol-5-y|]-ethoxy}-2-nethy|-phenox
y) - 2- met hyl - @ opiaaimpodtizdcetihyio 28% biestaims 1-8 wherein R® is CH; and R* and R® are
2-(4-{1-] phenyl ) - 4-met hyl -t hi azol - 5-yl ] - et hoxy} - 2- met hyl - ph
enoxy) - 2- %n{%ei‘dqu%%{)%ﬁ? c acid ethyl ester

2-(4-{1-[2-(4-ethyl -phenyl)-4-nethyl-thiazol-5-yl]- ethoxy} 2- met hyl - phenoxy
)-2-nmethyl - 1. pr ejombbéndactsidifg fdYhy Bet&ding claim wherein R® is H, CH,CHs, or CH3

2- (4 {1-[2-(2-fluoro-4-trifluoronethyl-phenyl)-4- nethyl-thlazol 5-yl]-ethox
y}- 2° met hyl - phenoxy) - 2- met hyl - propi oni ¢ acid et hyl ester

2-met hyl - 2- (2-'@et Wydompoyri-gegordidg torany brgocedingestainy Wherkie iy i9)H.t hi azol - 5- yl | - et hox
y} - phenoxy) - propionic acid ethyl ester 15

2- met hyl - 2- ( 2- nethyl 4-trifluoromethyl - phenyl)-t
hi azol -5-yl |- 't h6X§P PB‘&[@@&S&%}?'X%P&]B{’ 8frﬁ'a&“%1 1%IWB?rﬁ'9|y e5eer

2-met hyl - 2- (2-net hyl - 4-{1-methyl - 1-[ 2- (4-trifl uoromnet hyl - phenyl) t hi azol - 5-
yl ] gt hoxy} - engxy) (R) - 2- et hyl -

(2- ik hyl - 4- ?'% [ 4-Tre oppY ,fapgcea}?.ﬁq ?’%?T 3%%%%’5 ;ifsez phenyl ) - t hi azoI 5-yl]
propoxy}- 20 phenoxy)-propionic acid ethyl ester (S)-2-nethyl-

(2-met hyl - 4- {1B: [ 4-dveipbyd-c2eorfidg fordainh uDwhereit kglonp hﬁlﬂ%du))stﬁd’énBZSJﬁai@ey.l ]

pr opoxy} - phenoxy) propionic acid ethyl ester 2-nethyl-2- (2-nethyl-

{1-[ 4-net hyl - (4-trifluoronethyl-phenyl)-thiazol-5-yl] butoxy}-

phenoxy) - pr opi Hm & ®ePaunstagprdiag fogfaim 43 Qhe’f@f‘ Y8 offthe Retuhsfituepts iy @1996'{1 Ry - 4-
{1- [14- met hyié ofberi§ &F5.ri f 1 uor onet hyl - phenyl ) -t hi azol -5-yl ] -

pr opoxy} - phenoxy)}-propionic acid ethyl ester 2-nethyl-2- (2-nethyl-
{1-[4-nmethyl -2- (4-trifluoronethyl-phenyl)-thiazol-5-yl] pentyl oxy)-
phenoxy) - pr opi Gni & anm‘pgur@tqq:ycprdi@@to@aim 10 wherein y is 1.

2-(4-{cyclopentyl -[4-nmethyl -2-(4-trifluoronethyl - phenyl) th

i azol -5-yl]-nmet hoxy net h 30 phenox % ropionic acid yl
ester 2-net hyl162 ?\ZJOW@PWI ey OrF'ﬁg}?ecf gﬁx rﬁ'”fr}gﬁ# ISZ%'E" 'H&ie para pos't'on
phengl )t hi azol - 5-yl - nethoxy]phenoxy)prop ionic acid ethyl ester

§| ]matzh%’lheﬁyl( 2- 7ot hdonthodirkr dcforiRy Yk 18 dndrbih RE s@met hyl - phenyl) - t hi azol - 5-

18. A compound according to claim 1 selected from the group consisting of:
2-{4-[({2-[2-fluoro-4-(trifluoromethyl)phenyl]-4-methyl-1,3-thiazol-5-yl}methyl)sulfanyl]-2-
25 methylphenoxy}-2-methylpropanoic acid
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifiuoromethylphenyl)thiazol-5-
yllethoxy}phenoxy)propionic acid ethyl ester
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethylphenyl)thiazol-5-
yllpropoxy}phenoxy)propionic acid ethyl ester
30 2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethylphenyl)thiazol-5-yl]but-3-
enyloxy}phenoxy)propionic acid ethyl ester
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethylphenyl)-thiazol-5-
yllphenylmethoxy}phenoxy)propionic acid ethyl ester
(2-methyl-4- {1-[4-methyl-2- (4-trifluoromethylphenyl)-thiazol-5-yi] ethoxy}-phenoxy)-acetic
35 acid ethy! ester
2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (3-Fluoro-4-trifluoromethylphenyl)-thiazol-5-yl]
ethoxy}-phenoxy)-propionic acid ethyl ester



et hoxy} - phenoxy)-propionic acid ethyl ester 35

2-met hyl -2-(2-nmethyl -4-{1-[4-net hyl -2-(4-trifluoronethyl -phenyl)-thiazol -5-

yl ] - et hylwolokaearird - phenoxy) - propi oni ¢ acid et hyl ester WBC@A/SO6230!

PCT/ USO01/ 49230 56

2-met hyl -2-(2-met hyl -4-{1-[2-(4-trifluoronethyl - phenyl)-thiazol -5-yl]-ethyl

sul fanyl } - phenoxy) - propionic acid et ester

2-met hyl - 2- (2-net hyl -4-{1-met hyl - 1-[ 4-net hyl - 2- (4-trifl uoronet hyl - phenyl) -t

hi azol -5-yl ]- ethyl sul fanyl }-phenoxy)-propionic acid ethyl ester 5

2-met hyl -2- (2-met hyl -4-{1-met hyl -1-[ 2-(4-trifluoronethyl - phenyl)-thiazol - 5-

yl ] - et hyl sul f agyd-nethjplre (Wxyithylpr Ok ofEtHy-2q1-gHiedrByibth@sHeal)-thiazol-5-yI] ethoxy)-

2- et hyl - 31 ,Z(ipﬁ} w?mc?{édletgz} ggrt hyl - 2-(4-trifluoronethyl - phenyl)-thiazol - 5-
su %%

yl]- prop FI onic acid ethyl ester
2- et hyl - 2- ( 2{Rk%- ﬁ'? hylg- {2rmp ylrﬂeﬂhf}’rmekhy( 2-(Htifporaoetbyienany)-hivaeiyhy)l-ettokdz ol -

%0 yl ]hpregﬂﬁ%g@ IMIROLIONY RSP oni ¢ aci d . t .
-ne en azo
yl ] e% hgxy} ph eﬁg&:{[/{%-(é-ﬁhli)@réhgnyi ;-Zf—raagtkyl %hl:gzol g-ylﬁ-etLoxy{ hyyph%noxyﬁln nmyl-

2- net hy| - Preronipetcliyathyllester- [ 4- net hyl - 2- (4-tri f1 uor omet hyl phenyl )t hi azol - 5-

yl'] propoxy}ph@ 2 B ARYidnRAY-Fhef -

2oty - et P PR 2 .

| ] but - 3- é’ﬁ '%W}Ctﬁ’ﬁéfwb propl oni ¢ aci d (2-nethyl -4- {1-[4-net hyl -

(4 trifluor omQt h—y1 @H&myiy}prtehyl)acz mlemsjl-tmbz}ol s»tyrmebh;b}y-}-phmﬂqu)ena@emntethyaci d
(?hyl 2p bty &sterd 1- [ 4- met hyl -

(3 Fl uor 0-42 tr| u mat% phenyl ) -t hi azoI r]1 20

et hoxy} - phenoxslf ib&?dﬁxﬂa?fpé-taf&io@n(e L%em@cwmhﬂ-’t ipzel-Br-pippxyir2-methyl-

{ﬁ [ 4- rr;et Fplencky)-£-fhethiyidropinicatrtsm guteny | )4h| azol - I 5-yl] et hoxy}h I

phenoxy prop|0n| 4- net - 2-

(4-trifluor omatrPl S 23& gqe%hg?%ﬁa[g%f'péuorﬁa& hen §%'azﬂl “§°-Xi9;'rp§‘81“<¥3ﬁ¥?'c acid 25

2-(4-{1- [Zlf‘emomﬂctﬁretﬂlyﬂwﬁé@fyl) 4- et hyl -t hi azol 5-yl ] - et hoxy} - 2- net hyl - phenox

y) - 25 net hyl - Qtrﬁ)&hml(z-r@mym {1 methyl -1-[4-methyl- ﬁ-trlﬂuoromethyl phenyl)-thlazol 5-yl]-

2-(4-{1-[2-40% 4'hd'ChLO ”@ (%/ Pﬂ o’ net hyl -t hi azol - et hoxy} - 5 nmet hyl -

enoxy) - 2- e %p_ “BYEHPERPEC & gihy! ester

2-(4-{1-] 2- (4~an¢’twl-21§2rmw1yy4 -gl-methyiy H2-(Hiituooimedwpeng)-thiaxglis-ya-etfekyly | - phenoxy

) - 2- met hyl fh Pﬁr@ﬂbrﬁ@é&d &1 dster

ii E g: ‘ETI]B-'; Lyl IS#E#E&&/ I ?2 é’r@HtI]u‘fd'" gﬂ%fﬁ’ W" - (g&%agrometgﬁtpﬂ yi)Etl‘r\]IIaZz%)FSO-lyl] progoxl/}-et hox
20 phenoxy)-propionic acid ethyl ester

(S)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yl] propoxy}-
phenoxy)-propionic acid ethyl ester
2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yl] butoxy}-
phenoxy)-propionic acid ethyl ester
25 2-methyl-{2-methyl-2- (2-methyl-4- {1-[4-methyl-2~ (4-trifluoromethyl-phenyl)-thiazol-5-yl]-
propoxy}-phenoxy)}-propionic acid ethyl ester
2-methyl-2- (2-methyl-4- {1-[4-methyl-2~ (4-trifluoromethyl-pheny!)-thiazol-5-yl} pentyloxy}-
phenoxy)-propionic acid ethyl ester
2-(4-{cyclopentyl-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-methoxy}-2-methyl-
30 phenoxy)-2-methyl-propionic acid ethyl ester
2-methyl-2-(2-methyl-4-[4-methyl-2-(4-trifluoromethylphenyl)thiazol-5-yl-
methoxylphenoxy)propionic acid ethyl ester
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-2-phenyi-
ethoxy}-phenoxy)-propionic acid ethyl ester
35 2-methyl-2-(2-methyl-4-{1-[4-methyi-2-(4-trifluoromethyl-phenyi)-thiazol-5-yl]-ethylsuifany}-

phenoxy)-propionic acid ethyl ester



2-met hyl -2- (2-met hyl -4-{1-[2-(4-trifluoronethyl - phenyl)-thiazol-5-yl]-ethox
y} - phenoxy)- propionic acid 35

2- met hyl -wo(020ethyl - 4-{ 1- met hyl - 1- [ 4- net hyl - 2- (4-tri f| uorPcmaishyhs2phenyl ) - t
hi azol - 5-yl ]- et hoxy}-phenoxy)-propionic acid WD 02/ 062774 PCT/ US01/ 49230
57

2-met hyl - 2- (2- net hyl - 4-{1- et hyl - 1-[ 2- ?Q trlfluoronethyl phenyl) t hi azol - 5-
yl]-ethoxy}- phenoxy)-propionic acid (R)-2-nethyl-2- (2-nethyl-
{1-[4-nethyl-2- (4-trifluoronethyl-phenyl)-thiazol - 5 yl] propoxy}
phenoxy)-propionic acid 5 (S)-2-nmethyl-2- (2-methyl-4- {I -[4-nethyl-

(4-trifluor orretmethwpnmtw—zt fii- a;@trrﬂﬁoryrhéthwpmb;ﬁazomﬁmwws)ﬁqurphm@- aci d

2- et hyl {1[4 met hyl -
(4-trifl u%)r%o( Crr:a%dhéf Ie?lsy} )-thiazol - 5- yI] but oxy}- phenoxy)-propionic acid

2- met hyl - { 2- m@t'h%ihw 2 (Z(YIPIWM filymethyl-1£[4-nethyiRs t4rtjiluommethyl-phenyl)-thiazol-5-yl]-
(4—trlf|UQﬁgﬂ§mhM2 ldnﬁ&mg%.@ﬁ%é&& 10 propoxy}-phenoxy)}-propionic

(L7111 vor o REATE: Hgf?ffyv' Fi g I Moodiemisatpry et e misueh o

aci d 2- ( 4-pheyadyppepionit adidiethdesipl - 2- (4-trifl uoronet hyl - phenyl )-th

i azol -5-yl]- m%trHéIW-}z (,%mm{yhy ¥1‘ [4W%¥A)-rnﬁudﬁa?ﬁéwl pIWnQPih%QBIQS- cid 15
2- et hyl - 2- (2 nmet h F y trifluoronethyl phenyl’)thiazol -5. -yl -
met hoxy] pHERYRY V'}olﬁli‘ed‘ﬁ Yo-Ppiogic acid e y' ester

2- et hyl - 2- (2-2Fm<§th3y-l2 (Z—n{e]hy[Aﬂ-{1n[mnhmﬁy4-2—(z(tﬂaﬂudrdnﬁdthmhemmmﬁyiol-phenyl ) - t hi azol - 5-

I he onic acid
)2/ ]mla(f;hgl - %%Eenﬁemﬁ%?@ Xamrﬁ)({]ébfy 2-(4-trifluoronethyl 5phenyl )-thiazol - 5-
yl]-ethyl sul fédwtw 2z@r ‘b{dy[jl "ﬂﬁ“ﬁfb? wﬂﬁuoa%wwlPhenthh'am'- -

2- met hyl - 24)étBoxyRiheydxy¥prdplonicZcidd- t ri f | uor omet hyl - phenyl ) - t hi azol - 5-yl ] - et hyl

sul fanyl } - pheno o

2- et hyl - 2- (2[} ré%{thvl %%ihglmﬁh@%e%‘yﬁm g ?meéhy{pﬁe?yrl Wﬂzalo5ronet hyl - phenyl ) - t
hi azol - 5- YIprop@yypfrrRAXY IPERPNIc2pHenoxy) - pr opi oni ¢ acid 25

2- gt hyl - 2- ( 2-20méthytio=(dnlelnym®y fimetind-2+4-indorérhdthhengittidiol- B fouk) - t hi azol - 5-

yl]-ethylsul fa opionic acid

2- et hyl - fm(ﬁ ﬁéF%y@&%OTTm%%nﬁethyl-2-(4-trif|uoronethyl-phenyl)-thiazol- -
yl1- propyl sul@-aehyr4-ghéhostipyl-2pHdpiuorinstiatphehyitidazoh@yhetoey)-pheadtyy-acetic
accept abl ggcg@al ts and sol vates thereof. 30 19 A conpound according to

claim1 selected fromthe oup conS|st|n%
2-methyl-2- 2-meth)g 4- {1-[4-methyl-2- (3-FlUoro- 4-tr|ﬂuoromethylphenyl) -thiazol-5-yl]

20 ethoxy}-phenoxy)-propionic acid
(S)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethylphenyl)-thiazol-5-yl] ethoxy}-
phenoxy)-propionic acid
(R)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-triflucromethylphenyl)-thiazol-5-yl] ethoxy}-
phenoxy)-propionic acid
25 2-(4-{1-[2-(4-chloro-phenyl)-4-methyl-thiazol-5-yl]-ethoxy}-2-methyl-phenoxy)-2-methyl-
propionic acid
2-(4-{1-]2-(3,4-dichloro-phenyl}-4-methyl-thiazol-5-yl}-ethoxy}-2-methyl-phenoxy)-2-methyl-
propionic acid
2-(4-{1-[2-(4-ethyl-phenyl)-4-methyl-thiazol-5-yl]-ethoxy}-2-methyl-phenoxy)-2-methyl-
30 propionic acid
2-(4-{1-[2-(2-fluoro-4-trifluoromethyl-phenyl)-4-methyl-thiazol-5-yl]-ethoxy}-2-methyl-
phenoxy)-2-methyl-propionic acid
2-methyl-2-(2-methyl-4-{1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethoxy}-phenoxy)-
propionic acid
35 2-methyl-2-(2-methyl-4-{1-methyl-1-{4-methyl-2-(4-trifluoromethyl-phenyt)-thiazol-5-yl] -

ethoxy}-phenoxy)-propionic acid



2-{4-[({2-[2-fluoro-4-(trifluoronethyl)phenyl]-4-nethyl-1,3-thiazol-5-yl}ne
thyl )sul fanyl]-2- nethyl phenoxy}-2-net hyl propanoic acid (S)-2-nethyl -

(2- met hylwo-02p82774- met hyl - 2- (4-trifl uoronet hyl phenyl) -t hirpexaisob492B(

et hoxy}- 35 phenoxy)-propionic acid (R)-2-nethyl-2- (2-nethyl-

{1-[4-methyl -2- (4-trifluoronethyl phenyl)-thiazol-5-yl] ethoxy}-

phenoxy) - propi oni ¢ acid WO 02/ 062774 PE1/US01/ 49230 58 (R)-2-nethyl -
(2-nmethyl-4- {1-[4-methyl-2- (4-trifluoronethyl-phenyl)-thiazol-5-yl]
propoxy}- phenoxy)-propionic acid (S)-2-nethyl-2- (2-nethyl-

{1-[4-methyl -2- (4-trifluoronethyl-phenyl)-thiazol-5-yl] propoxy}-

phenoxy) - pr opi Dhietyet {28 &hyad 1-pleayaReatrifioabnythaeoent)abhel-5al-shoghd

sol vates t onpound according to any preceding claimwhichis
a hPPAR aggﬁ% g%&] pro%%mc%cﬁ npound accor di ngﬁoto any of clainms 1-20 for use in

therapy. 10 22(R}A&- ’m’i%}f*'ﬁfa@éﬂﬂthyi'ﬁ“%f’ﬁs@%'r% th@mﬂrﬁthvépwgwath@éwﬁddmpoxy}
accordi ng beendRY- pﬁn‘p.dalcacﬂs 1- 20. 23. Use of a conpound according to any of

cl ai 1-20 fo act ur canent . f.or etretnent of a
hPPAR di sease S2G L @R?% - (¢ {Ué“ mS%‘}]S‘%' E&E i '”°f°6”eé yé?'}%”ﬂg S PRO T PPAR
medi at ed dpkenaxs- meIOOGr?dldtl on is dyslipi dem a, syndrone X, heart failure,

hyper chol est er gfefhy-£35 meiwnacﬁqut4afﬁetﬁgnée@smuoﬁobﬁ@ﬁyxldhenﬂttﬁgfoﬁ 651 B&bkyht US,
type | diabetes, insulin 4 esi stance, hyperli pi dem a, ‘obesity, anorexia

buli mi a anBe9®)RHBIBE%9ner vosa 25. A nethod of treating a hPPAR nedi at ed
di sease or conghiethyi2inmetiayl-paRingtityl-¢-dmqi-msthyig- (4thgiosthethyl-sen)-thianol Giylla

t hergpeut i gably efd 6 & Wt of a conpound according to any of clains
1-20. 25 2% b%,}s {? %ﬁ)}a%:(rc% {g to claim25 wherein the hPPAR nedi at ed
[

di sease or con%rme hohe-i(& meﬂl‘}‘%‘} 14BN 2- @yiiftPiomethy-PhRd)rthiazolp vl pentyloxy}-

hyper chol eshaogyyipagpiotradidovascul ar di sease, type Il diabetes nellitus,

type | diabet e§ 544 {eg&gﬂeh{é}l [fz}‘?ﬁéﬂﬁﬁ 0L DIRE-b R R M eBo-53R G5t oky- 2R GX T @

bulima and
phenoxy) -2-methyl-propionic acid

15 2-methyl-2-(2-methyl-4-[4-methyl-2-(4-trifluoromethylphenyl)thiazol-5-yl-
methoxy]phenoxy)propionic acid
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yi]-2-phenyl-
ethoxy}-phenoxy)-propionic acid
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yI]-ethylsulfanyl}-
20 phenoxy)-propionic acid
2-methyl-2-(2-methyl-4-{1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethylsulfanyl}-phenoxy)-
propionic acid
2-methyl-2-(2-methyl-4-{1-methyl-1-[4-methyl-2-(4-trifluoromethyi-phenyl)-thiazol-5-yl}-
ethylsulfanyl}-phenoxy)-propionic acid
25 2-methyl-2-(2-methyl-4-{1-methyl-1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethylsulfanyl}-
phenoxy)-propionic acid
2-methyl-2-(2-methyl-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-
prepylsulfanyl}-phenoxy)-propionic acid
and pharmaceutically acceptable salts and solvates thereof.
30
19. A compound according to claim 1 selected from the group consisting of:
2-{4-[({2-[2-fluoro-4-(trifluoromethyl)phenyl]-4-methyl-1,3-thiazol-5-yl}methyl)sulfanyl]-2-
methylphenoxy}-2-methylpropanoic acid
(8)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethylphenyl)-thiazol-5-yl] ethoxy}-
35 phenoxy)-propionic acid
(R)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethylphenyl)-thiazol-5-yl] ethoxy}-
phenoxy)-propionic acid
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(R)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yI} propoxy}-
phenoxy)-propionic acid

(8)-2-methyl-2- (2-methyl-4- {1-[4-methyl-2- (4-trifluoromethyl-phenyl)-thiazol-5-yI] propoxy}-
phenoxy)-propionic acid

and pharmaceutically acceptable salts and solvates thereof.

20. A compound according to any preceding claim which is a hPPAR agonist.

21. A compound according to any of claims 1-20 for use in therapy.

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

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

24. Use according to claim 23 wherein the hPPAR mediated disease or condition is
dyslipidemia, syndrome X, heart failure, hypercholesteremia, cardiovascular disease, type Il
diabetes mellitus, type | diabetes, insulin resistance, hyperlipidemia, obesity, anorexia bulimia and

anorexia nervosa

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

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

anorexia nervosa.



