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DERI VATI VES AS HPPAR ALPHA ACTI VATORS The present invention®™r

certain novel conpounds In particular, the present inve es to
compound®¥Q@ PH1029%t | vate t he al pha subtype of 5 the human &@%@@@E
proliferator activated receptor ("hPPAR al pha"). The present invention
also relates to nethods for preparing the conpounds and nethods for
prevention or treatnent of PPAR al pha nedi ated di seases or conditions.
Several independent risk factors have been associated with cardi ovascul ar
di sease. These include hypertension, increased fibrinogen |evels, high

| evel s of triglycerides, elevated LDL chol esterol, elevated total

chol est er ol SURSAATUTEW PXAGELES B0 PIIAZEHRS BRRRAPHIVES SRR AEHh ACEERTORS
inhibitors ("statins") are useful for treating conditions characterized by
hi gh LDL-c levels. 15 It has been shown that |owering LDL-c is not
sufficient for reducing the risk of cardiovascul ar disease in sone

-patients, parti Qieaplegebhinvention telatos talcertain-novel ¢ompsundsi & PaRiEHENi on
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abnor el i t igemditiorisudi ng hyperinsulinem a, obesity, elevated |evels of 25
trigycerides, uric acid, fibri nogen smal | dense LDL-c particles, and
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hyperi nsul i rroxi so r Ac are
or phan r ecehslesterabeanghgw ipvels ?Hémét e tmgg:‘iﬁg &'gébﬁ@m ly of
l'i gand ("statins") are useful for treating conditions characterized by hlgh LDL-c levels.

15 It has been shown that lowering LDL-c is not sufficient for reducing the risk of

cardiovascular disease in some patients, particularly those with normal LDL-c
levels. This population pool is identified by the independent risk factor of low
HDL-c. The increased risk of cardiovascular disease associated with low HDL-c
levels has not yet been successfully addressed by drug therapy (i.e., currently

20 there are no drugs on the market that are useful for raising HDL-c >40%).
(Bisgaier, C. L.; Pape, M. E. Curr. Pharm. Des. 1998, 4, 53-70).

Syndrome X (including metabolic syndrome) is loosely defined as a

coliection of abnormalities including hyperinsulinemia, obesity, elevated levels of

25 trigycerides, uric acid, fibrinogen, small dense LDL-c particles, and plasminogen
activator inhibitor 1 (PAIl-1), and decreased levels of HDL-c.

NIDDM is described as insulin resistance which in turn causes anomalous

glucose output and a decrease in glucose uptake by skeletal muscle. These

30 factors eventually lead to impaired glucose tolerance (IGT) and
hyperinsulinemia.

Peroxisome Proliferator Activated Receptors (PPARs) are orphan
receptors belonging to the steroid/retinoid receptor superfamily of ligand-



WO 01/40207 2 0 4 MAY 2004 PCT/EP00111995 acti vated trans[ﬁz ’\@12@? factors.
See, for exanmple, Wllson, T. M and Wahli, W, Curr Bi ol .,
(1997), woloy/sd2o7pp 235-241. Three nmanmal i an Per oxi sone PCT/EP00/1199“‘
Proliferator-Activated Receptors have 5 been isolated and terned

PPAR- al pha, PPAR-ganma, and PPAR-delta (al so known as NUCl1 or PPAR-beta).
These PPARs regul ate expression of target genes by binding to DNA sequence
el enents, termed PPAR response el enents (PPRE). To date, PPRE s have been
identified in the enhancers of a nunber_of genes encoding proteins that
regul ate |ipid netabolism suggesting thit PPARs 10 play a pivotal role in

t he adi pogenic si gnal ing cascade and lipid honeostasis (H Keller and W

Wahli. Trends 96 .4 | t y\at
activate ofC EE“*’#H’Y&' égfmén gf?ebfo(éje%r%a%re 0 ﬁ't Ee%gﬂgs%gce“geen

i mpl i cat ed Curr. Opin.rGharh aBiobn(1@97). N 1 23e24hd chol esterol 15 levels in
ani mal nodels. See, for exanple, U S. Patents 5,847,008 (Doebber et al.)
and 5,859,051 (Adans et al.) and PCT publications WO 97/28149 (Lei bowitz

et al.) and V“D9?|%Fé‘é83fﬁa|hﬁ’(ﬁuﬁnkm)&§omé Proliférstontetivated Receptoss ohavedr ugs
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a activation
decreases Kelledand MériNehliafeads Iﬁ"dOP@Eid\??l%%' ?gg%@g?' an i nhi bitor of

LPL activity, increases clearance of VLDL-c. See, for exarrpl e, J. Auwerx

| , 30 h | 996
g}:A% al pha .A|t , S%‘%&%@uﬂé% rt'%?ﬁ\)at% ﬁ% r?elwﬁéaﬂt? i r(eSHPmo)re of 1996) .

car di ovascuh@PPARs have been implicated in the regulation of triglyceri é and cho?estero
15 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 WO89/04815 (Shimokawa et al.).

Fibrates are a class of drugs which may lower serum triglycerides 20-

20 50%, lower LDL-¢ 10-15%, shift the LDL particle size from the more atherogenic
' small dense to normal dense LDL-c, and increase HDL-c 10-15%. Experimental
evidence indicates that the effects of fibrates on serum lipids are mediated

through activation of PPAR alpha. See, for example, B. Staels et al., Curr.

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

25 transcription of enzymes that increase fatty acid catabolism and decrease de-
novo fatty acid synthesis in the liver resulting in decreased triglyceride synthesis

and VLDL-c production/secretion. In addition, PPAR alpha activation decreases
production of apoC-lil. Reduction in apoC-lll, an inhibitor of LPL activity,
increases clearance of VLDL-c. See, for example, J. Auwerx et al.,

30 Atherosclerosrs (Shannon, Irel.), S29-S37, 124 (Suppl), {(1996). PPAR alpha
ligands may be useful for the treatment of dyslipidemia and cardiovascular
disorders, see Fruchart, J.C., Duriez, P., and Staels, B., Curr. Opin. Lipidol.

{1899), Vol 10, pp 245-257.




di sorders, see Fruchart, J.C, Duriez, P., and Staels, %3@#2@5

i dol . (1999) Vol 10, pp 245.257. 0 4 MAY 1004 WO 0114020 / cx111995
3 Accordiv 0@; first aspect of the invention there is ppovipgesi@exonpound
of for and pharmaceutically acceptable salts, solvates and

hydr ol ysable esters thereof: wherein: X, represents O or S; R and R2

I ndependent|ly represent H, halogen, -CH3 and -OCH3; 10 n represents | or
2; X2 represents NH, NCH3 or O0; One of Yand Zis N, and the other is 0 or
S; R3 represents phenyl or pyridyl (wherein the Nis in position 2 or 3)
and is optionally substituted by one o nore hal ogen, NO2, NH2, CF3, OCF3,
OCl-6 15 straight or branched alkyl, C .s straight or branched alkyl,

al kenyl or al kynyl with the provision that when R3 is ridyl, the N i's
“unsubstit ut ed; Recordingetoemfiest @spedirofdbe inventing there '&sﬂ%‘&g ed arrompousy

i nvention Haoh Blel SiltsD Bolvateat amd hydrot ableman
PPAR al pha {ﬁﬁﬁ%ﬂ(}i%nﬂ%) ngglé)gtcggpcﬁegg‘;‘?e or condition corrgrl s)?ng

admi ni st r aestess #1eraok her apeut i cal | ef fective, anmount of a conpound of this
i nventi on. hPPAR al pha nedi ated di%eases or - ondi tions include

dyslipidem a including associ &g ' vdem a and m xed
dyslipidem a, syndrone X (a&as pon this enbraces 25
nmet abol i ¢ syndrone), he yper chogs em a, cari ovascul ar

di sease including atheros | e®osis, arteriosclerosis, and
hypertriglyceridem a, typeoll di abet es nellitus, type | diabetes, insulin
resi stance, hyperlipidema, and regulation of appetite and food intake in
subj €cts suffering fromdisorders such as obesity, anorexia bulima, and
anor exi a nervosaheiner di seases or 30 conditions include inflammtion. In
particul ar, the conpounds of this invention

X, represents O or S;
R' and R? independently represent H, halogen, -CH, and -OCHj;
10 n represents 1 or 2;
X, represents NH, NCH,or O;
One of Y and Z is N, and the otheris O or S;
R? represents phenyt or pyridyl (wherein the N is in position 2 or 3) and is
optionally substituted by one or more halogen, NO,, NH,, CF, OCF, OC
15 straight or branched alkyi, C, straight or branched alkyl, alkenyl or alkynyl with
the provision that when R® is pyridyl, the N is unsubstituted;
R* represents CF, or CH,,

In another aspect, the present invention discloses a method for

20 prevention or treatment of a human PPAR alpha ("hPPAR alpha”) mediated
disease or condition comprising administration of a therapeutically effective

amount of a compound of this invention. hPPAR alpha mediated diseases or
conditions include dyslipidemia including associated diabetic dyslipidemia and

mixed dyslipidemia, syndrome X (as defined in this application this embraces

25 metabolic syndrome), heart failure, hypercholesteremia, cardiovascular disease
including atherosclerosis, arteriosclerosis, and hypertriglyceridemia, type |l
diabetes mellitus, type | diabetes, insulin resistance, hyperlipidemia, and
regulation of appetite and food intake in subjects suffering from disorders such

as obesity, anorexia bulimia, and anorexia nervosa. Other diseases or

30 conditions include inflammation. In particular, the compounds of this invention
are useful in the treatment and prevention of cardiovascular diseases and



are useful in the treatnent and prevention of cardiovascul agemses and 0
4 NAY 2004 WO 01/40207 PCT/ EPOO/ 11995 4 conditions i ncluding

at her osq{@op$i267 arteriosclerosis, hypertriglyceridem a, RBCHEPS/MA
dyslipidaema. . In another aspect, the present invention provides
pharmaceutical 5 conpositions conprising a conmpound of the invention,
preferably in association wth a pharmaceutically acceptable diluent or
carrier. 10 In another aspect, the present invention provides a conmpound of
the invention for use in therapy, and in particular, in human nedicine. In
anot her aspect, the present invention provides the use of a conpound of
the invention for the manufacture of a nedicanent for the treatnent of a

hPPAR al ph di at ed, di it :
bt bent. | PBAIER FAECaMBrRE DA, prBRasdoRB. Hipedidiycrainia, Rl
from a hPRARed!dyshpidaemis.ed di sease or condition conprising the

adm nistration of a therapeutically effective anount of a conpound of the
i nvention. 20 As used herein, "a co i nvention' nea

ound .of the ns.,.a
conpound of fdnmanetier) aspeet, o nRIGSERY dBYSNJIOR . PIOYIAES PharMacellitdlst o of

hydrgl yza%&nﬁﬁiﬁdns EbmpRahg aorhpolmdobiheziabémtions pexferablyeini assagibdioni n t he
scope of thys

I nventi o he 2 i rred because the data
suggest s Wit amq@apﬁ@ﬁ@@ygpgeéﬁgﬁu@@pﬁfSr(:%nlﬁ%ﬁnds, it may actually be the
acids to which they hydrolyze that are the active conmpounds. Esters that
hydrol yze readillnyaﬁ eP 'RALEE thESpredamoinvkhtion drovides) at bempesay afole ti ons
or in vivo. Generally the carboxyl.c ?lﬁ”f] I S a@%%r}’ﬁ}?idﬂ':inémth t he bi ndi ng
and t r ansi iMention:fos pisein ferars Ard inganiaular,in i oes tnot 30 usual ly bind
wel{g but is active in the transient transfection assay presunmably due to

hydrol ysis. Preferr \ t; Bhervides Hse BF b Jompdigidei n t he
al kyl group may m%{’u ‘chai'n or branche .rchai ) thyl or e |, esters
| kyl e‘"o%"@ﬁ?px e[Q:k tﬁglﬂr&éﬁsﬁ&&tﬁ 33 Q M?h ¥ oh E Y

are nore of teeinvention for the manufacture of a medicament for the treatmen a

hPPAR alpha mediated disease or condition.

15 In ancther aspect, the present invention provides a method of treatment
of a patient suffering from a hPPAR alpha mediated disease or condition
comprising the administration of a therapeutically effective amount of a
compound of the invention. '

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

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

25 acids are preferred because the data suggests that while the esters are useful
compounds, it may actually be the acids to which they hydrolyze that are the

active compounds. Esters that hydrolyze readily can produce the carboxylic

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

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

30 usually bind well but is active in the transient transfection assay presumably due
to hydrolysis. Preferred hydrolysable esters are C,, alkyl esters wherein the

alkyl group may be straight chain or branched chain. Methyl or ethyl esters are

more preferred.

35 Preferably X, represents O.
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Preferably one of R and R2 represents Hwth R and R2 bo ﬁ esenting
H bei ng WWE&fe”ed' 5 Preferably n represents 1. Prefpefadoyi6ds
represents . Preferably Z represents N. Preferably Y represents S.
Preferably R3 is phenyl, optionally substituted. Preferably R3 is nono or
di substituted. Preferably when R is pyridyl the Nis in the 2 position. R3
15 preferably is nonosubstituted in the para position and is nore
preferably phenyl. A preferred substituent is CF3. Preferably R4
represents CH3. 20 Wiile the preferred groups for each variable have
generally been listed above separately for each variable, preferred
conpounds of this invention include those in which several or each
variable in Formula (1) is selected from the preferred, nore preferred, or

nost preferred fé_pgtf o] algndbIRe. replf&sME OHE withhiF® aRAYERRi BBtH S
I ntended to incﬁge a l? _é%ﬁbﬁa%ﬂi grqs of E)erpeferred, 25 nore preferred, and

‘nost  pr ef erepr@sgntng K baingmare preferrede conpounds of fornula (1) are hPPAR

al pha agoni sts. used herein, by "agonist", or "activating conpound”, or

As
"activator", or fhe |ike, is t those conpounds which have a pKi of at
leasP 6.0 to th rP&'%Q)&ﬁ'treBﬁRﬁHF%B for exanpl e hPPAR al pha, in the binding
assay described bel ow, and which achieve at | east 50% activation of the

rel evant PPAR 1 g afdd6iv DO réfi@seémepr i ate indicated positive control in
the transfecti o(r?li assayydésc@?bed bel ow at concentrations of 10-5 M or

| ess. More preferably, the conpounds of this invention achieve 50%

activation ' of PreferablRZMépedsents Nn the transfection 35 assay at
concentrations of 10"7 Mor less. WO 01140207 6

b

Preferably Y represents S.

Preferably R® is phenyl, optionaily substituted. Preferably R* is mono or

disubstituted. Preferably when R® is pyridyl the N is in the 2 position. R?

15 préferably is monosubstituted in the para position and is more preferably phenyl.
A preferred substituent is CF,.

Preferably R* represents CH,.

20 - While the preferred groups for each variable have generally been listed
above separately for each variable, preferred compounds of this invention
include those in which several or each variable in Formula (I) is selected from
the preferred, more preferred, or most preferred groups for each variable.
Therefore, this invention is intended to include all combinations of preferred,

25 more preferred, and most preferred groups.

Preferably, the compounds of formula (1) are hPPAR alpha 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 to the relevant PPAR,

30 for example hPPAR aipha, in the binding assay described below, and which
achieve at least 50% activation of the relevant PPAR relative to the appropriate
indicated positive control in the transfection assay described below at
concentrations of 10° M or less. More preferably, the compounds of this
invention achieve 50% activation of human PPAR alpha in the transfection

35 assay at concentrations of 107 M or less.
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[

are selective hPPAR al pha agonists. As used herein, a "sel PAR

al pha a IStoanhS @ hPPAR al ph [ '
o$020Y al pha agoni st whose ECS50 for PRAREebph@Is s at
| east 18‘? F’g ﬁ ower than its EC, for 5 PPAR gamua and PPAR del t(g. Such

sel ective conpounds may be referred to as "10-fold selective.” ECS0 is
defined in the transfection assay described below and is the concentration
at which a conmpound achi eves 50% of its maxi mum activity. Mst preferred
conmpounds are greater than 100-fold selective hPPAR al pha agonists. 10
Preferred conpounds of the invention irglude: -
2-methyl -2-[4-{[ (4-methyl -2-[4-trifluoronethyl phenyl]-thiazol -5-
yl carbonyl ) am no] et hyl } phenoxy] propi oni ¢ acid ethyl ester 15
N-nmet hyl - 2-nmet hyl - 2-[4-{[ (4-nethyl -2-[4-trifl uoronethyl phenyl]-thiazol-5-
y | car lﬁ;ﬂny'z ) ?T trﬂ,fgf' %%rﬁtb?ﬂﬂ?@’%&hplﬁmm of fornalaql)hare seldctive hPPAR alpha '
- -2- - en -t - i i -
tertbutyl oﬁ%ﬂ?tﬁoﬁﬁluq@n‘%‘?rﬁ%' %t ﬁ@%‘f}“’%@ﬁ%ﬁ g@théféml Is°a #PPAR alpha S
2|- met Byl - |2ad]dr_1iét[ whose By, for PPARalpbatiy [apeast| 10 fakl dower. thanoits EC,, for
ylc ony [ GDI-eN i
4 kPR TS, i v e -
J1 Car bony| 3 HOIdselRgtyphcFGny? SEORFoN Bedensieinp assay gesorived below
3[ ggﬁ Bg'nyf?génué &l}&én@iﬁblémkat%n[ 4t Whichop templolnt rachimies550% of its maximum
m.Nno eno WeTsl C} h i
2- met hyl - 286U ( 4_5{5:@? hé‘l%? [T&;}%ﬁ;g@p%n%r?_ {;r%agézroiﬁ[n%rfs‘kﬁf-fol@5select|ve
yl car bony| heRARaIpbalagopistesnoxy] propi onic acid ethyl ester
2;?‘;@83/' - |2;{4_-{[(4- mﬁt Ihyl h2-(4- am nophenyl | - t hi azol - 5-
y onyl ) am no] net eno opi oni.c ' X '
2- et hyl - 2- [ 4- ( (@feﬁsﬁr%’ Y QW h@ﬁr%'?‘wﬂé’ﬁ@??:t hi azol -5
gl ca{ Eolnylz) ?21 ?E}rﬁnet hyl?}fhenoxy] propi onic acid ethyl ester
cethyl - ool 2 51D h 3 misthiuR[QnrifiubionidtHppRemylthiazobsy | | - t hi azol - 5-
yl carbonyl ) am no rree{ﬁﬁ ﬂ nox I oni '
)yicarbor!yl)amino])ephyl phel¥ )Rligrgbi%rﬁﬁccac?g E%y?&%l' ester
15 N-methyl~2-methyl-z-[4-{[(4-methyl-2—[4-triﬂuoromethylphenyl]—thiazo!-5— :
ylcarbonylamino]ethyl}phenoxylpropionic acid ethyt ester :
4-methyl—2-[4-triﬂuoromethylphenyl]-thiazol-S—carboxyIic . acid 4-(1-
tertbutyloxycarbonyl-1-methylethoxy) benzyl ester
2—methyl-2-[4-{[(4-methyl—2-[4-tertbuty|phenyl]-thiazol—s-
20 ylcarbonyl)amino]methyi}phenoxylpropionic acid ethyl ester
2-methyl-2-[4—{[(4-methyl-2-[4-isopropylphenyl]-thiazol—5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
2-methyl-2-{4{[(4-methyl-2-[4-nitrophenyl]-thiazol-5-
ylcarbonyl)aminojmethyi}phenoxy]propionic acid ethyl ester
25 2-methyl—2-[4-{[(4-methyl-2—[4-aminophenyl]-thiazol-s-
ylcarbonyl)amino]methyl}phenoxylpropionic acid ethyl ester
2-methyl-2-[4-{[(4-methyl-2-{4-aminophenyl}-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid
2-methyl—2-[4-{[(4-methyl-2-[3,4-dichlorophenyl]-thiazol-s-
30 ylcarbonyl)amino]methyl}phenoxy]propionic acid ethy! ester
2—methyl-2-[4-{[(4—meth'yl-2-[3-ﬂuoro~4-triﬂuoromethylphenyl]-thiazol-s-
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
2—methyl-2-[4-{[(4-methyl-2-[4-bromophenyI]-thiazol-s-
ylcarbonyl)amino]methyl)phenoxy]propionic acid ethyl ester



2-met hyl - 2-[ 4- ([ (4- et hyl - 2-[ 4- br onophenyl ] -t hi azol - 5-
yl car bonyl )am' no] met hyl } phenoxy] propi oni ¢ acid ethyl ester D& 4B2o7 7 0
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2- met hyl ?L’l (4-met hyl - 2-[ 4- et hyl phenyl ] -t hi azol - 5-

yl car bonyl ) am no] net hyl ) phenoxy] propi oni c acid ethyl ester

2-met hyl -2-[4-{[ (4- net hyl - 2- phenyl t hi azol - 5-yl car bonyl )am no]

met hyl } phenoxy] propi onic acid ethyl ester 5

2-met hyl -2-[4-{[ (4-net hyl -2-[4-fl uor ophenyl ] -t hi azol - 5-

yl car bonyl ) am no] net hyl } phenoxy) propi onyc acid ethyl ester

2-met hyl -2-[4-{[ (4- met hyl - 2- (4-chl orophenyl ] -thi azol -5 yl carbonyl)a
m no] met hyl } phenoxy] propi onic acid ethyl ester

" 2-net hyl - 2-[ 4- {{Z(meﬁvtﬂgl‘ﬁ-[[%-[mthrlﬁ[ pipbenykihiseggt | - t hi azol - 5-

yl car bonyl g, eiﬁﬁﬂoamrﬁc a&u%tﬁvl R¥terest er
2- et hyl -

“yl car bonyI )am n Tﬁﬂﬁbﬁ}[‘ﬂ)ﬁ% '][‘Tﬁ'r?gﬂﬁ%ﬁ’l WZM@C’]-

2- met hyl - 2pjethyi} rfbmwmko;ﬁouﬁuéameétyylmsteﬂ phe nyI] t hi azol -

| cag bonyl ter 15
e Tb U ?? el e Rt 20 fApGori . Flzsl §Fpﬁ;nm thi azol - 5-
yI car bonyl ymmymwlmﬂw&ph;appmpm@mrw acid @tiaxl gplerest er
2-met hyl - 2- 4- {b'%v eft{y élw-ql;wﬁ%tﬂglz-ﬁ &moﬁo@hbhm-muaﬁwyll t hi azol -5
y iebe

b et hy - 2 Ve e RSB RGRABpIANS B8 SRSt hi azol - 5.

yl car bonyl ) am n@lmethyiRipH [f&mmmd%m-muﬂuormttjoxyphenyl]-th|azol -5-
2-met hyl - [c%rﬁélfyi)eﬁﬁﬁw % eL-BJ( F gmmé Byl Ysteroxazol - 5-
yl car bonyl am no nic ac hyl ter
" 2-met hyl - 2-[ 4- {?(mekmfi/ﬂ;lﬂ-{ﬁﬂnﬁt Yh3- %"PMH "ﬁf‘ﬁ%@ﬁxﬁn] t hi azol -5
yl car bonyl yaisrtssnynint }phyehpxgpmpinrﬁc acideteyllegterester 25
i Dot |12
ylcarbonyl)ammo methyl}phenoxy]proplomc acid ethyl es er
15 2-methyl-2-[4-{[(4-trifluoromethyl-2-[4-trifluoromethylphenyl}-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
2-methyl-2-[4-{[(4-trifluoromethyl-2-[4-tertbutylphenyl]-thiazol-5-
ylcarbonyl)émino]methyl}phenoxy]propionic acid ethyl ester
2-methyl-2-[4-{{(4-trifluoromethyl-2-[4-tertbutylphenyl]-thiazol-5-
20 ylcarbonyl)amino)methyl}phenoxylpropionic acid
2-methyl-2-[4-{[(4-methyl-2-[4-trifluromethylphenyl]-oxazol-5-
ylcarbonyl)aminojmethyl}phenoxy]propionic acid ethyl ester
2-methyl-2-[4-{[(4-methyl-2-[4-trifluromethyl-2-pyridyl]-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
25 2-methyl-2-[2-methoxy—4-{[(4-methyl-2-[4-triﬂuromethylphenyl]-thiazol-ﬁ-
ylcarbonyl)aminojmethyl}phenoxy]propionic acid ethyl ester
2—methyl-2-[2-methyl-4-{[(4-methy|—2-[4-triﬂuromethylphenyl]—thiazol-5-
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2-methyl-2-[2-methyl-4-{[{(4-methyl-2-[4-isopropylphenyl]-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid
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15 2.methyl-2-[2-methoxy-4-{[(4-methyl-2- -[4-trifluromethyipheny!}-thiazol-5-
yIcarbonyl)amino]methyl}phenoxy]propionic acid

A particularly preferred compound of the invention is 2-methyl-2-[4-{[(4-
methyl-2-[4—triﬂuoromethylphenyl]thiazoI-5-yl-carbonyi)amino]methyl}phenoxy]
20 propionic acid.

The preferred compound listed above is a selective hPPAR alpha agonist.

It will also be appreciated by those skilled in the art that the compounds

25 of the present invention may also be utilized in the form of a pharmaceutically
acceptable salt or solvate thereof. The physioclogically acceptable sailts of the
compounds of formula () include conventional salts formed from
pharmaceutically acceptable inorganic or organic acids or bases as well as
quaternary ammonium acid addition salts. More specific examples of suitable

30 acid salts include hydrochloric, hydrobromic, sulfuric, phosphoric, nitric,
perchioric, fumaric, acetic, propicnic, succinic, glycolic, formic, lactic, maleic,

tartaric, citric, palmoic, malonic, hydroxymaleic, phenylacetic, giutamic, benzoic,

salicylic, fumaric, toluenesuifonic, methanesulfonic, naphthalene-2-sulfonic,
benzenesulfonic hydroxynaphthoic, hydroiodic, malic, steroic, tannic and the

a5 like. Other acids such as oxalic, while not in themselves pharmaceutically
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While it is possible that compounds of the present invention may be
therapeutically administered as the raw chemical, it is preferable to present the
active ingredient as a pharmaceutical formulation. The carrier(s) must be
"acceptable” in the sense of being compatible with the other ingredients of the

20 formulation and not deleterious to the recipient thereof.

Accordingly, the present invention further provides for a pharmaceutical
formulation comprising a compound of formula (I) or a pharmaceutically
acceptable salt or solvate thereof together with one or more pharmaceutically

25 acceptable carriers therefore and, optionally, other therapeutic and/or
prophylactic ingredients.

The formutations include those suitable for oral, parenteral (including

subcutaneous e.g. by injection or by depot tablet, intradermal, intrathecal,

30 intramuscular e.g. by depot and intravenous), rectal and topical (including
dermal, buccal and sublingual) administration although the most suitable route

may depend upon for example the condition and disorder of the recipient. The
formulations may conveniently be presented in unit dosage form and may be
prepared by any of the methods well known in the art of pharmacy. All methods

35 include the step of bringing into association the compounds ("active ingredient")
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other ingredients of the 20 fornulation and not deleterious to the

reci pient thereof. Accordingly, the present invention further provides for
a pharmaceutical fornulation conprising a conpound of fornmula (1) or a
pharmaceutically acceptable salt or solvate thereof together with one or
nore pharmaceutically 25 acceptabl e carqiers therefore and, optionally,

ot her therapeutic and/or prophylactic ingredients. The fornmul ati ons

i ncl ude those suitable for oral, parenteral (including subcutaneous e.g.
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cont ai ni ng pregerttddiasrabolas, electuaty orgfastene active ingredient; as a powder or
granul es; as a solution or a suspension in an aqueous liquid or a

non- aqueous liquid; or as an oiI-in-water_IiC}uid . . .
A tablet may be made by compression or mouiding, optionally with one or

15 more accessory ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the active ingredient in a free-flowing form
such as a powder or granules, optionally mixed with a other conventional
excipients such as binding agents, (for example, syrup, acacia, gelatin, sorbitod,
tragacanth, mucilage of starch or polyvinylpyrrolidone), filers (for example,

20 lactose, sugar, microcrystalline cellulose, maize-starch, calcium phosphate or
sorbitol), lubricants (for example, magnesium stearate, stearic acid, talc,
polyethylene glycol or silica), disintegrants (for example, potato starch or sodium

* starch glycollate) or wetting agents, such as sodium lauryl sulfate. Moulded
tablets may. be made by moulding in a suitable machine a mixture of the

25 | powdered compound moistened with an inert liquid diluent. The tablets may
optionally be coated or scored and may be formulated so as to provide slow or
controlled release of the active ingredient therein. The tablets may be coated
according to methods weli-known in the art.

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

35 contain conventional additives such as suspending agents such as sorbitol
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The formulations may be presented in unit-dose or multi-dose containers,
for example sealed ampoules and vials, and may be stored in a freeze-dried
{lyophilised) condition requiring only the addition of a sterile liquid carrier, for
example, water-for-injection, immediately prior to use. Extemporaneous
20 injection solutions and suspensions may be prepared from sterile powders,
granules and tablets of the kind previously described.

Formulations for rectal administration may be presented as a suppository
with the usual carriers such as cocoa butter, hard fat or polyethylene glycol.

* Formulations for topical administration in the mouth, for example buccally
or sublingually, include lozenges comprising the active ingredient in a flavoured
basis such as sucrose and acacia or tragacanth, and pastilles comprising the
active ingredient in a basis such as gelatin and glycerin or sucrose and acacia.

30

The compounds may also be formulated as depot preparations. Such
long acting formulations may be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
example, the compounds may be formulated with suitable polymeric or
35 hydrophobic materials (for example as an emulsion in an acceptable onl) or ion
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formul ation isotonic with the blood of the intended recipient; and agueous
and non-aqueous sterile suspensions which may include suspending agents
and thickening agents. 15 The formul atigns may be presented in unit-dose or
mul ti-dose containers, for exanple seal’ed anpoules and vials, and may be
stored in a freeze-dried (lyophilised) condition requiring only the
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the kind previously described. 25 Fornulations for rectal admnistration
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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
15 general, however, doses employed for adult human treatment will typicaily be in
the range of 0.02-5000 mg per day, preferably 1-1500 mg per day. The desired
dose may conveniently be presented in a single dose or as divided doses
administered at appropriate intervals, for example as two, three, four or more
sub-doses per day. The formulations according to the invention may contain
20 between 0.1-99% of the active ingredient, conveniently from 30-95% for tablets
and capsules and 3-50% for liquid preparations.

The compound of formula (1) for use in the instant invention may be used

in combination with other therapeutic agents for example, statins and/or other

25 fipid lowering drugs for example MTP inhibitors and LDLR upregulators. The
compounds of the invention may also be used in combination with antidiabetic

agents, e.g. metformin, sulfonylureas andfor PPAR gamma agonists (for

example thiazolidinediones such as e.g. Pioglitazone and Rosiglitazone). The
compounds may also be used in combination with antihypertensive agents such

30 as calcium channel antagonists and ACE inhibitors. The invention thus provides
in a further aspect the use of a combination comprising a compound of formula

(1) with a further therapeutic agent in the treatment of a hPPAR alpha mediated

disease.
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the condition of the patient apd ill.b uItlmater at r n of
the attendant pYgncth §n°Q5PPQ/‘éﬂ‘gr %ﬁ"\'"éﬂ!?‘a ) @4 disgd H@rcgmb'%%@vgﬁﬁ @hég
enpl oyed f@gergsbiltic Agams, theessmpaundsi rlnhyttg,qoadmims,letcd elthertsleaueahgﬂy of

0. 02-5000 er da e ng per day. The desired dose nmay
conveni ent i nﬁ?ﬂ Igrl?tpleag‘g “f?%ggétlerﬁg\]&@%ose or as divided doses

adm ni stered at approprlate intervals, for exanple as two, three, four or

mor € Sugodgses fcoﬁ?dfg%@?ﬂf fe@é}r‘i’éﬂ Qé'aﬁﬁﬁe&ﬁé\pl’cdnm;émtythepr@smﬂéddnr may
contain et ween . (0] t he ac 1 Nn e \'

30- 95% f or us@uNethe farm of; As phaumaghy! '§a 6’3}"?8&9‘} %d ﬁ-ﬂ& Hbgﬁ%%é/n”st cab
conmpound oforfrulationg domprising asenibination as definad ahmomnal ipgptherith | n

ggmﬁ: Bf‘g' o4 V%Hatrn\aggpﬁcéaslﬂy%c@é%é Eaﬁ&?@r%x&@rerﬁmree éhﬂrthem%@w of ot her

I nhi bi.t or and L pr ors.
The corrpothﬁjs!n‘(ﬁnthli‘e |F%W¢WWH@LW°&1‘%‘H‘% LRfeﬁ %‘gr\% ﬁ&%‘ tﬁé
ant i abet LgmifigREed, eaﬂ?leﬂ setfiehfally oy simuttamgdushe irs maraie GPARMfHNed

agoni sts (f exa | di nedi ones such as e.g. Pioglitazone and
shamaciafoiByBhaht

Rosiglitaz may al so be used in conbination with
anti hypertensive agents such 30 as cal ci um channel antagoni sts and ACE

| “m)bi tors. Thewmfﬁaémsmeahmé)émed@ﬁnulmmt fnmrménapp.esqam thalbeheitwo of a

conbi nati on co r|5| a, co n f for t f 4K

t her apeut i EOBW Rk ber gg'g’#’e Forgpﬁ%%ﬁm %éa%rrgg\%at d§ qﬁés%tgseé. 04

MAY18004 V\&ﬁﬂoﬁ@ﬁ&?oﬂﬁé’/fﬁmmmead may be formulated for admnmstratlon When
formulated separately they may be provided in any convenient formulation,
conveniently in such a manner as are known for such compounds in the art.

When a compound of formula (i) is used in combination with a second

20 therapeutic agent active against the same hPPAR alpha mediated disease, the

dose of each compound may differ from that when the compound is used alone.
Appropriate doses will be readily appreciated by those skilled in the art.

Compounds of this invention may be conveniently prepared by a general
25 process wherein a moiety like (A) is coupled to an acid (B) using a peptide
coupling reaction or by alkylation of (A) using a suitable non nuclecphilic amine
with an acid chloride (C). Preferably, R is 1-6 alkyl which can be hydrolyzed off
to give an acid of Formula (1), or if readily hydrolyzable, the resulting ester can
be administered.

30



14 When the conpounds of formula (l) are used in conbination wth other

t herapeutic agents, the conpounds may be adm ni stered either() $pidifi al |y
or simultaneahs)y by any convenient route. 5 The conblnabFQﬁﬁom@ﬁggred to
above may convéniently be presented for wuse in the formof a
pharmaceutical fornulation and thus pharmaceutical fornulations conprising
a conbi nation as defined above optinmally together with a pharnmaceutically
acceptabl e carrier or excipient conprise a further aspect of the

i nvention. The individual conmponents of such conbinations may be 10
adm ni stered either sequentially or simgtaneously in separate or conbined
phar maceuti cal formul ations. Wien conbined in the sane fornulation it wll
be appreciated that the "two conpounds nust be stable and conpatlble W th
“each other and tApreferred syrthesispbanvkernk, ish@ andénis MH (andRtanthR’ ake

f or mul at ed qg adm ni stration. Wien fornulated separately they may be
provi ded in any convenient fornulation, conveniently in such a nmanner as
are known for such conpounds in the art. Wen a conpound of formula (1) is

used in combination with -a seg&pl 20 thera ¢ agent actl ve a t he
sane hPPAR al pha resaed dr¥edSe, thy eaB"hc )@’q &r
fromthat when t| npounchmt Recdjped al o e.° Appr opr Feen dos S be
readi |y appreciated by those skilled.in the art. Conpounds of this

i nvention may be conveniently prepared by a general 25 process Wherein a

noiegy like (A) is coupled to an acid (B) using a peptide coupling reaction

or byl Ky 211 Ot iR SR A the i Wt an

acid chloride efer ich can be yzed of f
to give an aimrwlmquenn%a&eagw alkyatedrwith, He; %%}d \M@Grcg BP qﬁ@% Eﬁﬁ ting
ester can d@nAslei whed Aner X30s O, X4 iBNH, \)DsCG,/ZlBZ@?R‘:IaBnDR%IaW avD R is

4-F,C-phenyl:
O O
O ’&}@ B O

Some of the mtermedlates of type A are commercially available while
others can be synthesized by techniques apparent to a person skilled in the art.
The synthesis of intermediates of type B and C are illustrated below.

10

e
| Compounds of the invention may be made by an alternative method in
which cm"npounds of formula (D) are reacted with ethyl 2-bromo-2 methyl
propionate to produce the ethyl ester of the compound of formula () which may

be hydrolysed to produce the free acid.

20

HO



PCTJEPO00111995 A preferred synthesis of (A) when X, is 0 and X2 is NH ( d
R and R2 are H) is: HO NHBoc NHBoc CF3COOH OMF | K2CCB | a0'ld MAY ZUUICH CI

it NH2 Ry§oiéh24P 20 Note that this synthesis is preferabl pcrapsi/adodut W|th
t he ami ne where the alcohol function is already al kylated with the acid

side chain protected by R For exanple, when nis 1, X is 0, X2 is NH Y
IsS, Zis N R and RR are H and R3 is 4-F3C—pheny| - AHHOB A C Sone
of the internediates of type A are comercially available while others can
be synthesized by techni ques apparent to a person skilled in the art. The
synthesis of intermediates of type B aM C are illustrated bel ow. Conpounds
of the invention may be made by an alternative nethod in which conpounds

of formula (D) are rea 0

oroduce the et HyPMBY rﬁ\élpacgthi;@l?xgbéjppéﬁérgd %hg@ e J\ﬁé&ﬁhoﬁ%eh

hydr ol yseobdmpqmmwofefmmala* (Bleane icompaonds ®f fosaura JBpavith HOBT / £l
NEt, when X, is NH or NCH, or DIC / DMAP / NEt, when X, is O.

n-X,H
HO
5 E
The invention is further ilustrated by the following examples which should
not be construed as constituting a limitation thereto.
10

HO
\©\/NH2

intermediate 1 :
The procedure was as described in Stout, D. M. J. Med. Chem. 1983,

26(6), 808-13. To 4-methoxybenzyl amine (25¢, 0.18 mol; Aldrich) was added
15 46% HBr in H,0 (106ml, 0.9 mol; Aldrich). The reaction was refluxed overnight,

then the reaction cooled to 0°C and neutralized to pH7 slowly with KOH,,. The

reaction was allowed fo stir for ~30 min, then the solid filtered and dried. The

solid was redissolved in hot MeOH, fittered and the selution cooled to afford 19g

(85%) intermediate 1. 'H NMR (DMSO-d;): & 8.0 (bs, 1H), 7.2 (d, 2H), 6.75 (d,
20 " 2H), 3.85 (s, 2H), 3.50 (bs, 2H).

0 S
Lo~
Intermediate 2:

A solution of ethyl 2-chloroacetoacetate (35.3g, 29.7mt, 0.21 mol} and 4-
25 (trifluoromethyl}thiobenzamide (44g, 0.21 mol) in EtOH (300mL) was refluxed
overnight. After cooling to room temperature the solvent was removed in vacuo.

AN




WO 01/ 40207 PCT/ EPOQ' 11995 16 Conpounds of formula (D) may be prepared from
the reaction between conpounds of formula (B) and conpounds [of MipIwul a (E)
with HCBTfE%)C/ NEt 3 when X. is NH or NCH3 or DI C/ 3oy¥hen X2
is 0 HOY®UGP'®7 The invention is further illustrated by ?E 103VI ng
exanpl es which should not be construed as constituting a lim tatlon
thereto. HOH2 Internediate 1 : The procedure was as described in Stout, D.
M J. Med. Chem 1983, 26(6), 808-13. To 4-nethoxybenzyl amine (25g, 0.18
ol ; Aldrich) was added 15 46% HBr in H20(1 06m, 0.9 nol; Aldrich). The
reaction was refluxed overnight, then t{pe reaction cooled to 0C and
neutralized to pH7 slowy with KOH(s). The reaction was allowed to stir
for -30 mn, then the solid filtered and dried. The solid was redissolved
"in hot MeOfheffinal proddctiitetrhediate 2t was repoysitaltizedofrerf aminimagn of Me@H to

|28t(23r1mi§i| at %8[%’ QE( o)(()%é}g %??olﬂdl"lll) MR ?Cl@él)zlS')B 16(d> (d,

u nt er |ate : sol ution of

et hyl 2- ch|2woaé'at(da%ldi #40 (8 H§g2 89ds.AH), 1¢t B13hb) ) and 4- 25
(trifluoronmethyl)thiobenzam de (44g, 0.21 nol) in EtOH (300n) was refluxed
overnight. After cooling to roomptenperature the solvent was renoved in

vacuo. 0 4 MAY 2004 WO 01/40209| PCT/ EPO0/ 11995 17 The final product

Eggg@ern?d:c ateI 2) vvgs recryst §rom ni mum of MeOH to afford 40g
o] i nal product as a :

p ite ‘sol f;ﬁé)ClB). 8 8.10 (d,

5 Intermediate 3:

To intermediate 2 (1.84g, 5.8 mmol) in THF was added 1N LiOH (6mL, 6
mmol) and the reaction stirred at rt. After ~3h, the reaction was neutralized with
1N HCI, extracted 3 x 100 mL EtOAc, dried over Na,SO,, filtered and the solvent
removed under vacuum to afford 1.5g (89%) intermediate 3 as a white solid. 'H

10 NMR (DMSO-dg): & 13.55 (bs, 1H), 8.25 (d, 2H), 7.95 (d, 2H}, 2.75 {s, 3H).

O
Hﬁsr@,cw
Intermediate 4: °/©/\ ¢

To intermediate 3 (1g, 7 mmol) in CHzclleMF’(1:1) was added HOBT
(565mg, 4.2 mmol; Aldrich), EDC (800mg, 4.2 mmol; Aldrich) and intermediate 1
15 (860mg, 7 mmol). The reaction was stimed at rt for 18h. The solvent was
removed in vacuo, treated with H,0 and extracted 3x 100mL CH.Cl, The
organic phases combined and washed with 1N HCI, dried over Na,SO,, filtered
and evaporated to afford a mixture (N-substituted and N,O-substituted). The
mixture was dissolved in MeOH and treated with 1N NaOH. The reaction was
20 stitred 18h at 50°C. The solvent was removed in vacuo, and the residue was
dissolved in CH,Cl,, washed with H,0, and dried over Na,SO.. The solvent was
evaporated and the residue chromatographed (CH.Cl,/MeOH: 99/1) to afford
610mg (47%) of intermediate 4 as a white solid. 'H NMR (DMSO-d;): 8 9.30 (s,
1H), 8.80 (t, 1H), 8.20 (d, 2H), 6.70 (d, 2H), 4.35 (d, 2H), 2.6 (s, 3H).

25
General procedure 1 for the preparation of substituted

thiobenzamides
To a solution of P,S,, (0.2 mmol) in toluene (100mL) was added NaHCO,

(2 mmol) and the mixture heated to reflux for ca. 30min. The substituted




21-1), 7.70 (d, 2H), 4.40 (q, 2H), 2.80 (s, 3H), 1.4 (t, 3H. Iz\cl‘\ggy
Internmediate 3: CF3 To internediate 2 (1.84g, 5.8 mmol) in THIQ 7zgmfded I N

UGH (6myyo®y44989! ) and the reaction stirred at it. After p@mEPOEI®MSAction
was neutralized with 1 N HCl, extracted 3 x 100 nL Et OAc, dried over
Na2SO4, filtered and the solvent renoved under vacuumto afford 1.5g (89%
internediate 3 as a white solid. '"H 10 NVR (DMSO-d6): 8 13.55 (bs, 1H),
8.25 (d, 2H), 7.95 (d, 2H), 2.75 (s, 3H). CF3 Internediate 4. HO To
intermediate 3 (1g, 7 mmol) in CH2CI 2/DMF (1:1) was added HOBT (565ny, 4.2
mmol ; Aldrich), EDC (800ng, 4.2 mmol; Algdrich) and internediate 1 15
(860ny, 7 nmmol ). The reaction was stirred at rt for 18h. The sol vent was

renmoved in vacuo, treated with H20 and extracted 3x 10 LH2Cl 2. The

organi ¢ phberzanidetiinemalhwas.addad andHhe reagkgn SW?i@Q%e%Zébﬁé‘e

‘;\Ii 'Otef gd _ Féyétigﬁaﬂaé hef bPaptrhidd @ drynésy, ctrédfed Lisith | brineeq180mL) and
, O-substitute

., Ihe t ure LSSl v e a r eat. | I N
N The PEEEpdWIRCHSTs {2y Ko gorth” e Ghadrl Steise]Hiied, SERY, M, | 7
vacuo, andevdisoratesl tduafordithe finalpodbdeet. i n CH2Cl 2, washed with H2O, and dri ed
over_Na2SO4. The sol vent was evaporated and the residue chromatographed
(CHZ?:I 2/ MeOH: 99/1) to afford &10ng (47% of internediate 4 as a white
solid. "H NWVR (DVMSO-d6): 8 9.30| (s 1H), 8.80 (t, 11-1), 8.20 (d, 2H),
6.70 (d, 2H), 4.35 (d, 2H), N H). 25 General procedure | for the
preparation of substituted f'hi obg 22 I ges To a solution of P4S10 (0.2
nmmol) in toluene (100n) was added™~KaH (2 mmol ) and the m xture heated
to reflux for CgteriBUiate 5 substituted D 4 MAY 2004 WO 01/40207 18

PCT/ EPOO/ 11995 The titie compound was prepared as described in general procedure 1 to
afford an orange solid (49%). 'H NMR (CDCl,): & 7.7 (d, 2H), 7.4 (bs, 1H), 7.3
(d. 2H), 7.0 (bs, 1H), 1.2 (s, SH).

10
. S
H,N
Intermediate 6:
The title compound was prepared as described in general procedure 1 to
afford an orange solid (26%).
Mp: 150°C
15

General procedure 2 for the preparation of substituted

thiobenzamides
To the substituted benzonitrile (1 mmol) in DMF (30mL) is added
dropwise DMF (21mL) saturated with HCly, during 1 min. Thioacetamide (2
20 mmol) is then added and the reaction heated to 100°C for 1h. HCl, is bubbled
' in for ca. 1 min and the stirring continued at 100°C for another 18h. The reaction
cooled to nrt, treatéd with ice and extracted with Et,O (3 x 250mL). The organic
phase was washed with H,O (3 x 300mL), dried over Na,SO,, filtered, and
evaporated to dryness. The residue was washed with a mixture of isopropyl

25  ether/pentane (1:3) to afford the final product.




benzam de (1 mmol ) was added and the reaction stirred at 90C %rMn%rmmThe
reaction was then evaporated to dryness, treated with brine (

extracted with 2C12 (2 X 50nL). The organic phase driedy and
evapor at‘@/&)‘{éwéﬁ‘_'ord the final product. 5 Internediate 5: fﬁ}edPE)&Eﬁgs
conpound was prepared as described in general procedure 1 to afford an
orange solid (49%. 1HNWR (CDCI3): S 7.7 (d, 2H), 7.4 (bs, 1 H, 7.3 (d,
2H), 7.0 (bs, 1H), 1.2 (s, 9H). 10 Internediate 6: The title conpound was
prepared as described in general procedure 1 to afford an orange solid
(28% . Mp: 150C 15 CGeneral procedure 2 fgor the preparation of substituted
t hi obenzam des To the substituted benzonitrile (1 nmol) in DMF (30m) is
added dropw se DVF (21nl) saturated with HCl (g) during 1 mn.

" Thi oacetanm de (2 20 mmol) is tthen added and the reaction heated to 100C
for 1h. HCI(g) is bubbled in fgk ca_ 1 mn and the stirring continued at
100C for another 18h. The r8gtti g ooI ed tort, treated with ice and
extracted with Et20 (3 x 250nL). r anlc phase was washed with H20 (3

x 300nL), driediesm @ fil tered evaporated to dryness. The
resi due was was et her ( ) to
afford the fi naITﬂﬁ'fﬂ[ﬁﬁqu@-’@ Wﬂ?pmeg\ﬁsd%%&m "ﬁ%ﬁé@%ﬁp &%@g 2}533
| nt er medi atg@ford an orange solid (83%). 'H NMR (DMSO-d,): & 10.1 (bs, 1H), 8.7 (bs, 1H),

8.1 (d, 2H), 7.9 (d, 2H).

5
C
H,N

Intermediate 8: ¢l

The title compound was prepared as described in general procedure 2 to
afford a yellow solid (45%).

MS m/z 207 (M+1)

10
s
F
HN

Intermediate 9: CF,

The title compound was prepared as described in general procedure 2 to
afford an orange solid (84%) 'H NMR (DMSO-d.): & 10.5 (bs, 1H}, 10.05 (bs,
1H), 8.1 (m, 3H).

15

H,N

Intermediate 10: Br

To 4-bromobenzonitrile (1 mmol) was added the diethyldithiophosphate
(1.2 equiv.). To the suspension was added H,0 (ca. 100mL) and the reaction
heated to 80°C for ca. 2h. The reaction cooled to rt and exiracted with Et,O (3 x
20 100mL). The oganic phase was washed with sat. NaHCOQ,, dried over NaSO,
and evaporated to dryness leaving a yellow solid. The solid was rinsed with
isopropyl ether and collected by filtration to afford the title compound as a yellow

solid (55%}). :

. MSm/z214

25



The title conpound was prepared as described in general procedur?
afford an orange solid (83%. "H NVR (DM5SO-d6): 8 10.1 (bs U@‘? (bs,

1H), 8wo6f2df). 7.9 (d, 2H. 5 A Internediate 8: " 'CPCTVEEGO‘/IIM:’G
conpound was prepared as described in general procedure 2 to afford a
yellow solid (45%. M5 rn/z 207 (Mtl) 10 CF Internediate 9: 3 The title
conpound was prepared as described in general procedure 2 to afford an
orange solid (84%. "H NWR (DMSO-d6): 8 10.5 (bs, 1H), 10.05 (bs, 1 H),
8.1 (m 3H). 15 Internediate 10: Br To 4-bronpbenzonitrile (1 mml) was
added the diethyldithiophosphate (1.20G&quiv.). To thé suspension was added
H20 (ca. 100nL) and the reaction heated to 80C for ca. 2h. The reaction
cooled to rt and extracted with Et20 (3 x 20 100nL). The organi c phase was
washed with sat. NaHCOB, driedjover NaSO4 and evaporated to dryness

|l eaving a yellow solid. They s rinsed wwth isopropyl ether and
collected by filtration to atfor e title conpound as a yellow solid
(5599 . Mol z 2}dtetmedfatey 40207 rmediate 11: 0 4 MAY 2004

PCTI EPaaL1995" 1 1€ . 6 T RERTSTH ArnfnBRibhe ol KRR SRA$dabgar of |,
Laweson's reagent (1 equiv.). After the addidition was complete, the reaction
was refluxed for 2h. The reaction cooled to rt, treated with Et,0, washed with
5 H,0 and the organic phase dried over Na,SO,. The solution filtered, evaporated
to dryness and the residue chromatographed with CH,Cl,/MeOH (98:2) to afford
3g of the title compound as a yellow solid (55%). '"H NMR (DMSO-d;): & 9.8 (bs,
1H), 9.4 (bs, 1H), 7.8 (d, 2H), 7.2 (d. 2H), 2.6 (a. 2H), 1.2 (t, 3H).

10 General procedure 3 for the preparation of 2-substituted phenyl-4-
methyl-1,3-thiazole-5-caboxylic acid ethyl esters
To a solution of the substifuted thiobenzamide (1 mmol) in EtOH (1 00 mL)
was added ethyl 2-chloroacetoacetate (1.1 mmol) and the mixture heated to
reflux overnight. The reaction is cooled to room temperature and the solvent
15 evaporated. The solid is crystallized from Et,0 or hexane to afford the final
product.

0
/\o
| »
Intermediate 12: N

Intermediate 5 was reacted as described in general procedure 3 to afford
20 the title compound as an off-white solid {95%). 'H NMR (CDCL). 3 8.0 (d, 2H),
7.55 (d, 2H), 4.45 (q, 2H), 3.85 (s, 3H), 2.5 (t, 3H), 1.45 (s, 9H).

o
(<
Intermediate 13: N

Intermediate 6 was reacted as described in general procedure 3 to afford
25 the title compound as an off-white solid (97%). 'H NMR (CDCl,): &7.85 (d, 2H),
7.25 (d, 2H), 4.30 (g, 2H), 2.90 {st, 1H), 2.70 (s, 3H), 1.30 (t, 3H), 1.20 (d, 6H).




Laweson's reagent (1 equiv.). After the addidition was conplete, the
reaction was refluxed for 2h. The reaction cooled to it, th

Et 20, Pﬁﬂ g:n 5 H2O and the organic phase dried over b@?&%@ﬁﬂﬁﬁk

sol ution tered, evaporated to dryness and the residue chromatographed
w th CH2Cl 21MeCH (98:2) to afford 3g of the title conmpound as a yel | ow
solid (55%. "HNWR (DVMSO-d6): S 9.8 (bs, 1H), 9.4 (bs, 1H), 7.8 (d, 2H
7.2 (d, 2H, 2.6 (q, 2H), 1.2 (t, 3H). 10 General procedure 3 for the
preparation of 2-substituted phenyl-4- nethyl-1, 3-thiazol e-5-caboxylic acid
ethyl esters To a solution of the subsgituted thiobenzamde (1 mmol) in
EtOH (100 nm.) was added ethyl 2-chloroacetoacetate (1.1 nmol) and the

m xture heated to reflux overnight. The reaction is cooled to room
“tenperature and the solvent 15 evgporated. The solid is crystallized from
Et 20 or hexane to afford the I nternediate 12: Internedi ate
5 was reacted as descri bed |n gener -Ro3 to afford 20 the title
* conmpound as an off whét R (CDA3): S$S8.0 (d, 2H), 7.55
(d, 2H), 4.45 1.45 (s

| nt er medi at e 13lmennael1atedi wae reasied asalescabRtin grRIGsAl meaeq!we;%tfbmrd

d t Cphist&25qhj BHE,97¢
e yea@é@bg%s ik v (o Ui i K]
2.70 (s, » 849),4.30 279 (5d Bt/ 40207 04 MAY 2006 00/ 11995

PCT g 21 N02 5 Internmedi ate 7 was react ed as described in general procedure
3 to afford the title conpound a? an yellowysolid (74%. "H NVR (CDClI 3): 3

8.25 (d, 2H), 8.05 (d, 2H), ,4\% Zng 70 (s, 3H),. 1.30 (t, 3H).
intermediate 15:

| nt ernedi ate 14:
Intermediate 8 was reacted as described in general procedure 3 to afford
the title compound as an pale yellow solid (77%). 'H NMR (CDCl,): 6 8.0 (d,
1H), 7.70 (dd, 1H), 7.40 (d, 1H), 4.30 (q, 2H), 2.70 (s, 3H}, 1.3 (s, 3H).

/\
| /
intermediate 16:

Intermediate 9 was reacted as described in general procedure 3 to afford
the title compound as an off-white solid (40%). 'H NMR (DMSO-d;): 8 7.95 (m,
3H), 4.30 (q, 2H), 2.65 (s, 3H), 1.3 (s, 3H).

o s
Intermediate 17: N

Intermediate 10 was reacted as described in general procedure 3 to
afford the title compound as an off-white solid (61%). 'H NMR (CDCl,): 87.70
(d, 2H), 7.55 (d, 2H), 4.25 (g, 2H), 2.70 (s, 3H), 1.30 (s, 3H).

/\o s
Lo~
intermediate 18: N

Intermediate 11 was reacted as described in general procedure 3 to
afford the title compound as a pale green solid (35%). 'H NMR (CDCl,): & 7.70

10

1£

20




ci 10 Internmediate 8 was reacted as described in general prodle/dMA‘élﬂBGto

afford the title conpound as an pale yellow solid (77%. L
8.0 (d, wboo207. 70 (dd, 1 H), 7.40 (d, 1 H), 4.30 (q, 2HPCTEPIY11985 3H)

1.3 (s, 3H). Internediate 15: F, I G 20 Internmediate 9 was reacted as

descri bed

in general procedure 3 to afford the title conpound as an

'H NMR ( CDC13):

off-white solid (40%. 'H NMR (DMBO-d6): 8 7.95 (m 3H), 4.30 (g, 2H),

2.65 (s,
descri bed
off-white

| nt er nedi
the title

i n general procedure 3to ord the title compound as an

3H), 1.3 (s, 3H). Internedi ate 16: Internediate 10 was reacted as

solid ' (61 %. HNIVR(CDCI3)2 8 7.70 (d, 2H), 7.55 (d, 2H),
4.25 (g, 2H), 2.70 (s, 3H), 1.30 (s, 3H). Internediate 17: Internedi ate 18:

e cp! BR),JEH0 Q| 2HY, 9 r3H)3 1105 (taf f or d
D2 R S B L B Ak (ot~ 6 7 %0 0

MAY 24 V\o@li)4ozo7 PCT/ EP00/ 11995 22 (d 2H) 7.15 (d, 2H) 4.15 (q,

2.50 (s,

5

10

15

20

25

The thlobenzamlde (Aldrich) was reacted as described in general
procedure 3 to afford the title compound as an off-white solid (28%). 'H NMR
(CDCL): &8.35(d, 2H), 7.60 (m, 3H), 4.45 (q, 2H), 3.05 (s, 3H), 1.30 (t. 3H).

Jﬁ»—@
Intermediate 20:

The 4-fluorothiobenzamide (Maybridge) was reacted as described in
general procedure 3 to afford the title compound as an off-white solid (100%). 'H
NMR (CDCL,): §7.75 (dd, 2H), 6.95 (. 2H), 4.15 (q. 2H), 2.60 (s, 3H). 1.20 {t,
3H). -

QO
z’\o s
| ,)—@—ca
Intermediate 21: N

The 4-chlorothiobenzamide. (Lancaster) was reacted as described in
general procedure 3 to afford the title compound as an pate orange solid (54%).
'H NMR (CDCL): §7.60 (d, 2H), 7.10 (d, 2H), 4.15 (q, 2H), 2.55 (s, 3H), 1.20 {(t,
3H). '

/’\o s
: | ,)—@—ocr:,
intermediate 22: N

The 4—triﬂuoromethoxythiobenzamide {Interchim) was reacted as
described in general' procedure 3 to afford the title compound as an off-white
solid (100%). "H NMR (CDCly): 87.90 (d, 2H), 7.15 (d, 2H), 4.25 (q, 2H); 2.65
(s, 3H), 1.30 (t, 3H).

2H),

3H, 2.50 (q, 2H), 1.15 (t, .05 (t, 3H). Internediate 19:

The t hi obenzam de (Al drich) was r ct ed as descrl bed in general pr ocedur e
3to afford the title corrpou f-te solld(28% "H NWVR
(CDCI3): 5 8.35 (d, 2H), 76 3.05 (s, 3H), 1.30 (t,
3H). Internediate 20: 10 The 4 flu

d bed i nintermediate 1 “’ am de (Maybri dge) was react ed
as escri be in

0o

5



general procedure 3 to afford the title conmpound as an off-white %o f]d
(100%. '"H NWR (CDCI3): 6 7.75 (dd, 2H), 6.95 (t, 2H), 4.15 @ch I-i']," 2. 60
s, 3H), ) 311). 15 ci Internediate 21: The 4-chl ' am de.
(Lancastg}h&\%gé&r eacted as described in general pr ocedurg@h{yg&gﬁ%rd t he
title conpound as an pale orange solid (54%. 1H NWR (CDCI3) 8 7.60 (d,
2H), 7.10 (d, 211), 4.15 (g, 2H), 2.55 (s, 3H), 1.20 (t, 20 3H. /VA
/TOCF3 Internediate 22: 111--a The 4-trifl uoromethoxyt hi obenzam de
(Interchinm was reacted as described in general procedure 3 to afford the
title conpound as an off-white 25 soli@3(100%. 'H NVR (CDC13): 8 7.90 (d,
2H), 7.15 (d, 2H), 4.25 (q, 2H), 2.65 (s, 3H), 1.30 (t, 3H_ 0 4 MAY 7D
WD 01/ 40207 23 Owve | nternediate 23: PCTI EPO0/ 11995 The

" 4- met hoxyt hi obenzam de (Lancaster) was reacted as described in 5 general
procedure 3 to afford the title conpound as an off-white solid (52%. 'H
NVR (DMBO-d6): 8 7.8 (d, 2H), 6.9% (d, 2H), 4.15 (q, 2H), 3.70 (s, 3H),

©2.50 (s, 3H), 1.15 (t, 3H). Gxneflal procedure 4 for the preparation of

2-substituted Phenyl-4- 10 net h{rl - -t ol e-5-caboxylic acids To a

solution of the substituted thiazol St %I) in EtOH (100 nL) was

added (1.5 equi Interinatiaté 29} and i xture heated to 40C overnight. The

reaction is coohd 3 ARGRUHBEBRIANLELEACadES Wad vaded 38l déddibddvint h HO
ol I'ected ts

IN). The precipitate 1s ed wth H20O gnd. dried accum
E oN)S Benerarl) procedure 3 to afford the title compounzr as an o%pwhﬁle sghd Mf)r M

NMR (DMSO-d;): & 7.8 (d, 2H), 6.95 (d, 2H), 4.15 (q, 2H), 3.70 (s, 3H), 2.50 (s,
3H), 1.15 (t, 3H). : '

General procedure 4 for the preparation of 2-substituted pheny!-4-
10 methyl-1,3-thiazole-5-caboxylic acids '
To a solution of the substituted thiazole ester (1 mmol) in EtOH (100 mL)
was added (1.5 equiv.) NaOH (1N) and the mixture heated to 40°C overnight.
The reaction is cooled to room temperature and the solution acidified with HC!
(1N). The precipitate is collected washed with H,O and dried under vaccum to
15 afford the final product.

0
HO S,
»
Intermediate 24: N

Intermediate 12 was reacted as described in general procedure 4 to
afford the title compound as an off-white solid (64%). 'H NMR (CDCl,): 8 7.70
20 (d, 2H), 7.30 (d, 2H), 2.60 {t, 3H), 1.15 (s, 9H).

. o |
HO S
-0
intermediate 25: N
intermediate 13 was reacted as described in general procedure 4 to
afford the title compound as an off-white solid {100%). 'H NMR (CDCl,): & 7.75

25 (d, 2H), 7.15 (d. 2H), 2.85 (st, 1H), 2.65 (s, 3H), 1.15 (d, BH).




15 afford the final product. HO Internediate 24: N Interrrednqtmyligmwas
reacted as described in general procedure 4 to afford the tirtle conpound
as an ofwowhisom7solid (64%. '"HNWR (CDCI3): 8 7.70 20 (@&CTERPHIIPIZO (d,
2H), 2.60 (t, 3H), 1.15 (s, 9H). HO Internedi ate 25: Internediate 13 was
reacted as described in general procedure 4 to afford the title conpound
as an off-white solid (100%9. "H NWR (CDC13): 8 7.75 25 (d, 2H), 7.15 (d,
2H), 2.85 (st, 1 H, 2.65 (s, 3H, 1.15 (d, 6H. 0 4 MAY 2004 WO 01/40207
PCT/ EPOQ/ 11995 24 HO Internediate 26: 02 Internediate 14 was reacted as
described in general procedure 4 to aPford the title conpound as a bei ge
solid (99%. 'HNWR (DVMBO-dg): b 8.15 (d, 2H), 8.05 (d, 2H), 2.50 (s, 3H).
5 HO Internmediate 27: cl Interngdiate 15 was reacted as described in
general procedure 4 to afford fhe title conpound as an off-white solid

(91% . "H NVR (DVSO-d6): 8 8o 1 8.05 (dd, 1 H), 7.90 (d, 1 H),
.80 (s, 3H). 10 HO Intermediate 8’)‘@_"02 |
Intermediate 26: N
Intermediate 14 was reacted as described in general procedure 4 to
afford the titie compound as a beige solid (99%). 'H NMR (DMSO-d,): & 8.15 (d,
2H), 8.05 (d, 2H), 2.50 (s, 3H).

5
g el
Ho)ﬁ:s
| />—< S—C'
Intermediate 27: N
intermediate 15 was reacted as described in general procedure 4 to
afford the title compound as an off-white solid (91%). 'H NMR (DMSO-d,): 8
8.35 (d, 1H), 8.05 (dd, 1H), 7.90 (d, 1H), 2.80 (s, 3H).
10
F
HO S
Intermediate 28: N
intermediate 16 was reacted as described in general procedure 4 to
afford the title compound as an off-white solid (82%). 'H NMR (DMSO-d,): 38
8.05 {m, 3H), 2.75 (s, 3H).
15
Hoi/fs
)™
Intermediate 29: N
Intermediate 17 was reacted as described in general procedure 4 to
afford the title compound as an off-white sofid (87%). 'H NMR (DMSO-d,):
57.70 (d, 2H), 7.45 (d, 2H), 2.45 (s, 3H).
20

Intermediate 30:

o




Internediate 16 was reacted as described in general procedurcf v% afford
the title conpound as an off-white solid (82%. 'H NVR (DVS élg'iA @ 8.05
(m 3H),. 2.7 , 3H). 15 HO Internedi ate 29: Internedi at act ed
as descrl'be %%ﬂsbener al procedure 4 to afford the title ?g#é%\gﬁgwg% an
off-white solid (87%. "H NWR (DVMSO-d6): 8 7.70 (d, 2H), 7.45 (d, 2H),
2.45 (s, 3H. 20 0 O Intermediate 30: 0 4 MAY 2004 WD 01/40207

PCT/ EPOO/ 11995 25 internediate 18 was reacted as descri bed in general
procedure 4 to afford the title conmpound as a pale green solid (79%. 'H
NVR (DMBO-ds): 3 8.05 (d, 2H), 7.50 (dg 2H), 2.75 (g, 2H), 2.75 (s, 3H),
1.30 (t, 3H). HOS5 Internediate 31: Internediate 19 was reacted as
described in general procedure 4 to afford the title conpound as an

of f-white sol i dirtedsediateM8 28< reiarted antdesatbeine geperalspiosgdued 4atp
descri bed | ; AN u ©-a.):

of f-whi te 2aPi @%WW;% 5:‘ Fé‘g“g?"é"*"(’%% A ey

- 2.60 (s, 3P)B.09 (d.&HedidR. 2H). 25 & 4y &/ 5d5i Ak 138 (& SH).

o
HO S
4O
5 Intermediate 31: N

Intermediate 19 was reacted as described in general prbcedure 4 to
afford the title compound as an off-white solid (93%).
Mp 215°C

O
HO s
10 intermediate 32: N

Intermediate 20 was reacted as described in general procedure 4 to
afford the title compound as an off-white solid (85%). 'H NMR (DMSO-d,): §8.0
(dd, 2H), 7.30 (t, 2H), 2.60 (s, 3H).

HO 5
o
15 Intermediate 33: N

Intermediate 21 was reacted as described in general procedure 4 to
afford the title compound as an pale orange solid (92%). 'H NMR (DMSO-d):
57.95 (d, 2H), 7.55 (d, 2H), 2.60 (s, 3H).

(o]
HC S
O
20 Intermediate 34: N

Intermediate 22 was reacted as described in general procedure 4 to
afford the title compound as an off-white solid (66%).
MS m/z 304 (M+1)




Internedi ate 21 was reacted as described in general procedtslrv@é %ﬁnmafford
the title conpound as an pale orange solid (929 . 'H NWR ( Ig )5 3 7.95

(d, 2H) wole2fp2dd, 2H), 2.60 (s, 3H). 0 HO 20 I nternedi at PGHEPQIHZIS
Internediate 22 was reacted as described in general procedure 4 to afford
the title conpound as an off-white solid (66%9. M5 mlz 304 (M+l) WO

01/ 40207 26 HO Internediate 35: Ove 0 4 MAY 2004 PCT/EPOQ 11995

I nternmedi ate 23 was reacted as described in general procedure 3 to afford
the title conpound as an off-white solid (98%. 'H NVR (DM5O-d6): 8 7.95
(d, 2H), 7.10 (d, 2H), 3.90 (s, 3H), 2260 (s, 3H. 50 1| i)---4. /~Si Me3
Internmediate 36: 1111-n Internediate 17 (1 mol) was diluted in a -mxture
of MeCN di oxane (100ni) then | (0.05 equiv.) and

1,1,3,3-tertanet hyl guanidine (O equiv.) was added and the reaction
stirred 15m n under a N2 at . Thesyeaction 10 purged under vaccum
and then trinethylsilylacetylenell (% @ vOMeand Pd(PPh3)2CI2 (0.1

equi v.) added m iaeosg.i on StTHred—at’ 80C for 2h. The solvent
evaporated, th | t hen

' Swashe L1 h
NH4OH and fi nalintermediate 2havas, feacted as, dpsHib d'nogsﬁ“ﬁéﬁ%%d@?f‘ Ped and
evapor at echffofaher tigke dohipbiurid wasarc foffewite groti HO8%e) UHi MR (DMB0k)2 t o
R 7.95 (d, 2H), 7.10 (d, 2H}, 3.90 (s, 3H), 2.70 (s, 3H). :

0
/\O 5
| ,}—@—Z—Sim,
Intermediate 36: N

Intermediate 17 (1 mmol) was diluted in a mixture of MeCN/dioxane
(100mL) then Cut (0.05 equiv.) and 1,1,3,3-tertamethylguanidine (10 equiv.)
was added and the reaction stirred 15min under a N, atmosphere. The reaction
10 purged under vaccum and then trimethyisilylacetylene (1.1 equiv.) and
Pd(PPh,),Cl, (0.1 equiv.) added and the reaction stirred at 80°C for 2h. The
solvent evaporated, the residue dissolved in CH,Cl,, washed with sat. NH,C},
then NH,OH and finally brine. The organic layer dried over Na,SO,, filtered and
evaporated. The crude product was chromatographed eluting with CH,Cl, to
15 afford the title compound as a beige solid (100%).
MS mv/z 344 (M+1)

Intermediate 37: ‘
To intermediate 36 (1 mmol) in THF was added Bu,NF and the reaction
20 stirred at rt for 2h. The THF was evaporated, the residue dissolved in CH,Cl,,
washed with sat. NH,C!, then NH,OH and finally brine. The organic layer dried
over Na,S0O,, filtered and evaporated. The crude product was chromatographed
eluting with CH,Cl, to afford the title compound as white solid (44%).
MS m/z 272 (M+1)

HO S
| 4 =
N .

25

Intermediate 38:




15 afford the title conpound as a beige solid (100% . MS rﬂé 3@@ Mi1)
Internmediate 37: To internediate 36 (1 nmol) in THE was add (5 AW and the

reaction 20 stirred at rt for 2h. The THE was evapor at €dp~fRpod;Asésdue
di ssol vewoioﬂméi%ﬂ 2* washed with sat. NH4Cl, then NHAOH g]r)l(é P?néﬁ?y brine.

The organic |layer dried over Na2SO4, filtered and evaporated. The crude
product was chronmat ographed eluting with CH2A 2to afford the title
conpound as white solid (44%. Ms nmiz 272 (M+l) 25 0 4 MAY 2904 WO 01/ 40207
27 PCT/ EP00111995 Internedi ate 37 was reacted as described in general
procedure 4 to afford the title conpogpd as a pale yellow solid (79%. M
mz 244 (Mrl) F3 5 Internediate 39: ''"" To the

4-trifluoronethylthi obenzam de (lequiv., Lancaster) in DWVF (150;%) was
+ added et hyl 2- cintemmdiaté, 37 twas Ireasted ast daswibedeing general@rocedure #hdast er)

and the reQ@MgﬁQe?wéﬂ'{o@dgﬁd]agoacpél@rvem'somﬁg%ﬁptiO” I's cool ed,

concentratée ue chromat'ographed eluting wwth CH2Cl 2. The
yellow 10 oil t M V2284 (M8 ed is titrated with hexane to afford the title
conpound as a white solid (13%. M5 mz 369 CF3 Internedi ate 40: 15
Internediate 39 was reacted as degcri bed in general procedure 4 to afford
the title conmpound as a white~sqlid @4% ‘H NVMR (DVSO-d6): 8 8.1 (d.

¥/

2H), 7.7 (d, 2H). Intermediate 41: | >—@—CF:
N
¢

5 Intermediate 39: F ' |
To the 4-trifluoromethylthiobenzamide (1equiv., Lancaster) in DMF
(150mL) was added ethyl 2-chloro-4,4 4-trifluoroacetoacetate (1.5 equiv,,
Lancaster) and the reaction stirred at 100°C for 18h. The reaction is cooled,
concentrated and the residue chromatographed eluting with CH,Cl,. The yellow
10 oil that is collected is titrated with hexane to afford the title compound as a white
solid (13%).
MS m/z 369

o}
HO S
PaWas
. . Fc” N
intermediate 40;

15 Intermediate 39 was reacted as described in general procedure 4 to
' afford the title compound as a white solid (94%). 'H NMR (DMSO-d,): 88.1 (d,

2H), 7.7 (d, 2H).

/\o S
O
Intermediate 41:  ° '

20 To intermediate 5 {1equiv.) in EtOH (25mlL) was added ethyl 2-chloro-
4.4 A-trifluoroacetoacetate (1 equiv., Lancaster) and the reaction stirred at reflux
for 91h. The reaction is cooled, concentrated, the residue dissolved in pentane
and filtered. The solvent removed under vaccum to afford the title compound as
a brown oil containing 2 compounds which was used without further purification.

25



20 To internmediate .5 (lequiv.) in EtCH (25n) was added Etg%/)b ﬁ-ﬁ]!aLoro-
4,4, 4-trifluoroacetoacetate (1 equiv., Lancaster) and the r M !) tirred
at refl uio ol/@s2091h. The reaction is cool ed, concentrat ed, PCHEPHEEIR I

di ssolved in pentane and filtered. The solvent renoved under vaccumto
afford the title conpound as a brown oil containing 2 conmpounds whi ch was
used without further purification. 25 WO 01/40207 28 HO I nternedi ate 42:
F3C 0 4 MAY 2004 PCT/EPOQ 11995 Internediate 41 was reacted as descri bed
in general procedure 4 to afford the title conpound as a m xture of 2
conpounds. The m xture was chromatogr2ghed w th cycl ohexane/ et hyl acetate
(713) to recover the inpurity 5 then with CH2CI 21Me0H (9812) to recover the
title conpound as a white solid. (9.7%. Ms mz 329 (Mtl) F, Internediate
43: 10 To the 4trifluoronethyl ti obenzam de (1 equiv., Lancaster) in EtOH
(100m.) was added the ethyl g - 2- utlyrate (1.1 equiv.) and the
reaction stirred at reflux for 1 h.@h@m‘i&—on cooled to rt, concentrated
and the residue dissolved ing N2 orlgani ¢ | ayer was washed with
sat. NaHCO3 f dntermeedinte 420 dried over Na2HCO4, filtered and the sol vent

evaporated to %ﬁ@m&m&:ﬂ heas Fredkttedray descrives ahygenatabgirapedurees utoi ng
ith CH2Cl 2 t faord the tigtl ' ' 0
\IMnt er medi a@fé"fﬁﬁ?‘el ﬁﬁ%rﬁ?é’lﬁe%@ 3% :i/(':vgrs};l?| r%g'g%toee}(sjz g:gﬂﬂiotuﬁd§0|1"h@, fridtite wis

escribed i nﬂgenera
procedur e dhfomatagraphédiwitht byclohexaneiatiorsriates(TA3MI fRPQYET itee (TRYIY Vs niz
287. 5 then with CH,Cl,/MeOH (98/2) to recover the title compound as a white solid
(9.7%).
MS mvz 329 (M+1)
o
N N
XSO
Intermediate 43: S .
10 To the 4-trifluoromethyithiobenzamide (1 equiv., Lancaster) in EtOH

(100mL) was added the ethyl 3-bromo-2-oxobutyrate (1.1 equiv.) and the -
reaction stirred at reflux for 18h. The reaction cooled to rt, concentrated and the
residue dissolved in CH,Cl,. The organic layer was washed with sat. NaHCO,
followed by H,0, dried over Na,HCO,, fittered and the solvent evaporated to

15 dryness; The crude product was chromatographed eluting with CH,CI, to afford
the title compound as a white solid (60%).

HO N
B
Intermediate 44: 3 o

ntermediate 43 was reacted as described in general procedure 4 to
20 afford the title compound as a white solid (74%).

MS m/z 287
CF,
N N
)
Intermediate 45: S ' .
To the 3-trifluoromethylthiobenzamide (1 equiv., Lancaster) in EtOH
25 (100mL) was added the ethyl 3-bromo-2-oxobutyrate (1.1 equiv.) and the




" added t he reiabtibn Stibedabreflx far d&blhe reaction cogleddo

intermediate 45: ' To the 3-trifluoronethylthi obenzam dem(ﬁ’L ﬁ@ié@ ,
Lancaster) in EtOH 25 (100nmL) was added the ethyl 3-bro b htyrate
(1.1 eqyj,\M..), the 0 4 MAY 2004 WO 01/40207 PCTI EPOO 13888 action
sti rredt{gi‘(’%’éﬁagx for 18h. The reaction cooled to rt, concentlr)@l?‘e]gﬁand t he
resi due dissolved in CH2A 2. The organic | ayer was washed with sat. NaHCO3
foll owed by H20, dried over Na2HCO4, filtered and the sol vent evaporated to
dryness; The crude product was chromat ographed eluting with CH2Cl2 to
afford 5 the title conpound as a yellowoil (81 %9. M5 nfz 315 HO
Internmedi ate 46: Internediate 45 was reggcted as described in general
procedure 3 to 10 afford the title conpound as a white solid (92%. M5 m z
288 (M+l) Internediate 47: Internediate 5 (1 equiv.rz‘ in EtOH (100nL) was
cenaertratad anddbei on

stirred at Jof lug chig@RicC Quadhedo@its @at.'Radognd t he
resi due di r&sﬁd\%@s%ﬁ({g{%f:ﬂ%g% 6|*99_H|c |99éxeda§ v i Ol

“fol | owed biplewed by Hed, rigd R&%fkﬂgi%&f@'@éﬁr'?‘"&%%t ‘%ﬁsh F‘?/V\fé'wﬁ‘tf’;]aéég:}Br gl? gg:oe

to drynes SdryﬁB@s;CThéieru%gﬂﬁdthﬁas chivheatagragheg ebuting with 1GH, Gl to afedi 2 to
afford the, tit]e conmpou a

t S yell ow solid (56%. M 108C S
| nt & nedi athe He camR ?ﬁ%ysﬁ%g%uz@%'act ed as described in general
procedure 4 to M3am&3thd the title conpound as a pale yellow solid (99%.

Mp 155C
0 CF,
sy
Intermediate 46: s
Intermediate 45 was reacted as described in general procedure 3 to
10 afford the title compound as a white solid (92%).

MS miz 288 (M+1)

PN N
Intermediate 47: S

Intermediate 5 (1 equiv.) in EtOH (100mL) was added the ethyl 3-bromo-
15 2-oxobutyrate (1.1 equiv.} and the reaction stirred at reflux for 18h. The reaction
cooled to 1t, concentrated and the residue dissolved in CH,Cl,. The organic layer
was washed with sat. NaHCO, followed by H,0, dried over Na,HCO,, filtered
and the solvent evaporated to dryness; The crude product was
chromatographed eluting with CH,Cl, to afford the title compound as a pale
20 yeliow solid (56%).
Mp 108°C

intermediate 47 was reacted as described in general procedure 4 to
25 afford the title compound as a pale yellow solid (99%).
Mp 1565°C




WO 01/40207 30 Internediate 49: 0 4 MAY 2004 1995 Interrredhgt %U(él
equiv.) in EtOH (100nL) was added the ethyl 3-bronp- 2-oxob ﬁﬁt (1.1

equi v. ) waysl/dober reaction stirred at reflux for 18h_ The rREIERMH19%500l ed to
rt, concentrated and the residue dissolved in CH2Cl 2. The organic |ayer 5
was washed with sat. NaHCO3 foll owed by H2O, dried over Na2HC04 filtered
and the solvent evaporated to dryness; The crude product was

chromat ographed eluting with CH2C 2 to afford the title conpound as a
yellow oil (48%. M5 nmfz 289 10 O Internediate 50: Internedi ate 49 was
reacted as described in general proced®e 4 to afford the title conpound
as a white solid (73%. Ms mz 262 (Mtl) 15 F3 Internediate 51: To
4-(trifluoronethyl)benzam de-(1 equiv.) in toluene (150nm.) was added

dropwi se the nethyl 3-bronp-2-oxgputyrate (1 equiv.) and the reaction
stirred at reflux for 20h. “Thg Ni on di/luted with Et OAc (100 ni-)
and succesively 20 washed with: Na }ﬂ@\eﬁ(l N) and water (3 x 100 nmi),
dried, filtere .ated t Ssyrup~ The resulting m xture was
purified by fl ifh ‘faﬁw' TEL H}gn ?I—QCL% 0 =
(99.5:0.5)1 to laeroediated (1 jaquv.) 4 PO wap added fie § V%?‘.’ W 'mz 285
25 D 4 NAY_gR%utyrate (1.1 equiv.) and the reaction stirred at reflux for 1Bh. The reaction

cooled to rt, concentrated and the residue dissolved in CH,Cl,. The organic layer
5 was washed with sat. NaHCO, followed by H,0, dried over Na,HCO,, filtered
and the solvent evaporated to dryness; The crude product was
chromatographed eluting with CH,Cl, to afford the title compound as a yellow ol

(48%).
MS m/z 289
10 o
O
intermediate 50: S
Intermediate 49 was reacted as described in general procedure 4 to
afford the title compound as a white solid (73%).
MS m/z 262 (M+1)
15

o o
Intermediate 51: N

To 4-(trifluaromethyi)benzamide (1 equiv.) in foluene {(150mL) was added
droppwise the methyl 3-bromo-2-oxobutyrate (1 equiv.) and the reaction stirred
at reflux for 20h. The reaction was diluted with EtOAc (100 mL) and succesively

20 washed with: NaOH (1N), HCI (1N) and water (3 x 100 mL), dried, fittered and
evaporated to a syrup. The resulting mixture was purified by flash column
chromatography [CH.Cl, then CH,Cl/MeOH (99.5:0.5)] to afford the title
compound as a white solid (9%).

MS m/z 285

25



WO 01/ 40207 PCT/ EPOQ/ 11995 31 HO F3 Internediate 51 was reagt ¢AYas)

described in general procedure 4 to afford the title conpound as a white

sol i d (lagﬁ 89 | nternedi ate 52: F3 PCT/EP00/11995
ro

(4-trif

described in general
solid (489%.

-2-pyridyl)thioam de (Lancaster) was reacted as

H, 2.75 (s, 3H). Internediate 54: HO WHBoc 15 Internedi ate 55: To

4- hydr oxy- 3- met hoxybe nzyl a m ne hydrochloride (1 equiv., Aldrich) in
CH2Cl 2 (300nmL) at OC was added Et3N (3 equiv.).
“in CH2Cl 2 (50nL) was added drop
and stirring continued for 1
20 and the m xture extracted Wt

conbi ned,

sol vent

M se.

aci di ited Wit 1 (1))

(97%. 'H gﬁérd%é tﬁ@o&}mpound as a white solid (86%).

10

16

20

Mp189

N
Intermediate 53: N

(4-trifluoromethyl-2-pyridyljthicamide  (Lancaster) was reacted as
described in general procedure 3 to afford the title compound as a white solid
(48%).

o
HO S =
I ¥/ \ / CF,
Intermediate 54: N

Intermediate 53 was reacted as described in genera! procedure 4 to
afford the title compound as a grey solid (84%). 'H NMR (DMSO-d;): 59.13 (d,
1H), 8.43 (dd, 1H), 8.35 (d, 1H), 2.75 (s, 3H).

HO
. NHBoc

Intermediate 55:

To 4-hydroxy-3-methoxybenzylamine hydrochloride (1 equiv., Aldrich) in
CH,!CI2 (300mL) at 0°C was added Et,N (3 equiv.). Boc anhydride (0.95 equiv.)
in CH,C!, (50mL) was added dropwise. The reaction was allowed to warm to rt
and stirring continued for 18h. The reaction was then poured into NaOH (1N}
and ‘the mixture extracted with NaOH (3 x 50mL). The aqueous phases
combined, acidified with HCi (1N) and extracted with CH,Cl, (3 x 100mL). The
oranic layers washed with H,0, dried over Na,SO,, fitered and the solvent
removed under vaccum to afford the title compound as a clear oil (97%). '

procedure 3 to afford the title conpound as a white
Internediate 53: HO 10 CF3 Internedi ate 53 was reacted as

described in general procedure 4 to afford the title conpound as a grey
solid (84%. '"H NW\R (DVMsO-d6): 5 9.13 (d, 1 H), 8.43 (dd, 1 H, 8.35 (d,

1

Boc anhydride (0.95 equiv.)
The reaction was allowed to warmto rt
lon was then poured into NaCH (I N)
X 5,9rrL) The aqueous phases

: t#acted with CH2Cl 2 (3 x 10.0nl).
The oranic | ay8Per Na2SO4, filtered and the

r enov e thtenmiediatea 5¢ iwas seadtedras described i @snpelirmoseduiecsd dar oi |



WO 01140207 PCT/ EPOQ 11995 32 NWR (CDCI3): 8 6.75 (m 3H), §..58M(BK 1H),
4.75 (bs, 1H), 4.15 (d, 2H), 3.80 (s, 3H), 1.40 (s, 9H). Internedi ate 56:
NHBoc 5 wo oi/aé2er nedi ate 55 (1 equiv.) in DVSO (100nL) wasPEBERN/KIEE (3
equiv.) and ethyl 2-brono-2-nethyl proprionate (1.3 equiv.). The reaction
was stirred while heating at 100C for 3h. The reaction was poured onto ice
and extracted with CH2ClI 2 (3 x 150nL). The conbi ned organic | ayers were
washed wth NaOH (1N), then H20O and dried over Na2SO4. The sol ution
filtered, 10 evaporated to dryness and the crude product crystallized from
hot hexane to afford the title conpoudd as a brown solid (63%.

107-109C Internediate 57: 15 To internediate 56 (1 equiv.) in CH2CI 2 (10nl)
at rt was added droppwise CF3COOH (7 equi V.. and e,r t irred at
rt for 18HNMRWEDECRXtE 8 iy 3"8v§;§’§r(§f5eﬂsboé'%§ a??eéyi 1,153@6%‘5?&3?%6 éé‘sat .
K2CXB sol ujon 4n@, ekphracted with CHCA 2 (3 x 150nmL). The conbi ned organic
| ayers were ‘dried over Na2SO4. filtered and evaporated to dryness to
afford the title conpound as an oil (100%9. 20 M5 nmlz 267 Intermediate
58: v -OH To 4-nethoxy- 3-net hyl benzal ehyde (1 equiv., Acros) in EtCH
(150nL) at rt was added H2ZNOHLIHCIO (1.6 e@iiv.), (3equiv.) NaQAc in 150niL
H20 and the 25 reaction stirred flor . e Et OH was evaporated, and the
resi due extracted 0 4 NMAY 2004 0 3 PCT/ EPO0O/ 11995 with CH2Cl 2 (3
x 50mL). The conbi ned organic |ayers wer hesHBbé h H20, dried over
Na2SOH4, filter datermiediatepbbat ed to dryness’to afford the title

5 To intermediate 55 (1 equiv.) in DMSO (100mL) was added K,CO, (3
equiv.) and ethyl 2-bromo-2-methylproprionate (1.3 equiv.). The reaction was
stirred while heating at 100°C for 3h. The reaction was poured onto ice and
extracted with CH,CL, (3 x 150mL). The combined organic layers were washed
with NaOH (1N), then H,O and dried over Na,SO,. The solution filtered,

10 evaporated to dryness and the crude product cristall'ized from hot hexane to
afford the title compound as a brown solid (63%).

Mp 107-109°C
0 o~
0P
NH,
Intermediate 57:

15 To intermediate 56 (1 equiv.) in CH,CI, (10mL) at rt was added droppwise
CF,COOH (7 equiv.) and the reaction stirred at rt fo; 18h. The reaction was
evaporated to dryness, treated with a sat. K,CO, solution and extracted with

. CH,Cl, (3 x 150mL). The combined organic layers were dried over Na,SO,,

filtered and evaporated to dryness to afford the title compound as an oil (100%).
20 MS m/z 267

-~ .

=N
intermediate 58: OH

To 4-methoxy-3-methylbenzalehyde (1 equiv., Acros) in EtOH (150mL) at
t was added H,NOH HCI (1.6 equiv.), (3equiv.) NaOAc in 150mL H,O and the
25 reaction stirred for 2h. The EtOH was evaporated, and the residue extracted




conpound as a white solid (93%. M 71-73C 5 Internediate be: NH2. To
internmediate 58 (1 equiv.) in MeCOH (200nL) at. rt was addeBMMﬂV/EZﬂdeZ] NH4 (6

equiv.),. Pd .01 equiv.) and nol ecul ar sieves. The reagtl t hen
Slafintsy hripy s

heated t¥ for 18h. The reaction was filtered throug 10
evaporated to dryness and treated with HCI (1 N). The aqueous | ayer was
washed with CH2CI 2 , filtered, basified to pH >14 and extracted with CH2Cl 2
(3 x 50nmL). The conbined organic | ayers were washed with H2O dried over
Na2SO4, filtered and evaporated to dryness to afford the title conpound as
an oil (46%. M mz 151 15 HO Intermgdi ate 60: NH, Internediate 59 (1
equiv.) in excess 40% HBr/H20 (Al drich) was refluxed for 18h.. The reaction
was then evaporated to dryness to afford the title conpound hydrobrom de
"salt as a githyCHI, 43 (OB0fL).2ThévboBie23rgario lapersr werti waehal withHE£2 To

I nt er nedi a 0 Ub¥. ) ¢ 2 d E itle3

equi v.). B@ﬁe nfi %ri és g. gg@léeg:%\f/fh) e?%ﬁ%@l 26(5 n%?ss\}gsggggegﬂglrtg%w se.
25 The reacompoundassa w ﬂ%éok%&ﬂﬁﬂmto rt and stirring continued for 18h.
HCl (1 N). was Wy&ﬁq@r@ the reaction extracted with CH2CI 2 (3 x 100ni).
The organic 0 4 MAY 2004 WD 01/40207 PCT/EP00111995 34 | ayers washed with
H20,%dri ed over Na2SO4,, filtered and the sol vent renoved

P

. NHz
Intermediate 59: i

To intermediate 58 (1 equiv.) in MeOH (200mL) at- rnt was added
[MeCO,INH, (6 equiv.), Pd/C (0.01 equiv.) and molecular sieves. The reaction
was then heated to reflux for 18h. The reaction was filtered through celite,
10 evaporated fo dryness and treated with HCI (1N). The aqueous layer was
washed with CH,C}, , filtered, basified to pH >14 and extracted with CH,Cl, (3 x
50mL). The combined organic layers were washed with H,0, dried over Na,SO,,
filtered and evaporated to dryness to afford the title compound as an oil (46%}.

MS m/z 151
15
HO
NH,
Intermediate 60:
Intermediate 59 (1 equiv.) in excess 40% HBr/H,O (Aldrich) was refluxed
for 18h. The reaction was then evaporated to dryness to afford the title
compound hydrobromide salt as a grey solid (97%}. :
20 Mp 235-237°C

HO

NHBoc
Intermediate 61:

To Intermediate 60 (1 equiv.) in CH,Cl, (300mL) at 0°C was added Et;N

(3 equiv.). Boc anhydride (0.95 equiv.) in CH.C, (50mL) was added dropwise.

25 The reaction was allowed to warm to rt and stirring continued for 18h. HCI (1N)
was added and the reaction extracted with CH,Cl, (3 x 100mL). The organic




under vaccumto afford the title conmpound as a white solid (0946 M[))NF
105-107C 5 Internediate 62: NHBoc To internediate 61 (1 equiVv

(150nL) wesysdeed K20B (3 equiv.) and the reaction heat Bel/EB 07’6@:9‘ Et hyl
2- brono- 2-nmet hyl proprionate (1.3 equiv.) was added droppw se and the
reaction was stirred for 72h at 70C. The reaction was poured onto ice and
extracted with CH2A 2 (3 x 150nL). The 10 conbi ned organic | ayers were
washed with NaCH (0.5N), then H2O and dried over Na2SO4. The sol ution
filtered, evaporated to dryness to afford the title conpound as an oil
(69%. 'H NVR (CDCI3): 8 7.05 (d, i H346.90 (dd, 1 H), 6.60 (d, 1H), 4.80
(bs 1H), 4.25 (q, 2H), 4.20 (d, 2H), 2.20 (s, 3H), 1.60 (s, 6H), 1.45 (s,

CHZC1 % ?idhﬁmaﬁg?q@ltﬂ;ﬁﬁgﬁ %véﬁNatgoTofl!ePé@’aﬁBCEhétﬁ)l%t(rénﬁﬁueuv ) in

pwW se &ﬁ?@éé) and the reaction
stirred atunderivaccuratto affioed thetitle eampend %ﬁ/% itgsQ }yness, treated
with a sat. K2GQ3 1@8lig7-en and extracted with CHd2 (3 x 150m). The
conbi ned organic | ayers were dried over Na2SO™4, 20 fil tered and evapor at ed
to dryness to afford the title conpound as an oil (82%. 'H NWR (CDCI3): 8
7.00 (d, 1 H, 6.90 (dd, 1 H, 6. 1 H, 4.20 (q, 2H), 3.70 (s, 2H),
2.15 (s, 3H), 1.85 (bs, 2H), 1.50 1.20 (t, 3H). Internedi ate 64:
-CHO 25 To 4- hydroxybenzal de in DMF (150nL) was added NaH
(1.5 equiv.) and the reaction stir ed l fo'&HQQEﬁ n. Ethyl 2-bronmp-2 D 4
MAY 2004 WO 01 ngEPOOI 11995 35 proprionate (1.2 equiv.) was

Wes. cvapor at od To alSTmesats (9 U ceidis n@i@@feh%qmﬁ“w%éé& 9, KLk "
wi th CH2Cl 244 yantOfBlrbactidreheatot ito 76°Cr Btayl Z-bquefzsmetkmlm’ogmr@}ed\}é
Na2sSol, fi Ieat S.L%dwé‘sngd&é‘é dFSHpASE aRY RS Téd&idniwad Stirfdd Rirdy 21 AIIFD°C. The
reaction was poured onto ice and extracted with CH,Cl, (3 x 150mL). The
10 combined organic layers were washed with NaOH (0.5N), then H,0O and dried
over Na,S0,. The solution fitered, evaporated to dryness to afford the title
compound as an oil (69%). 'H NMR (CDCl,): §7.05 (d, 1H), 6.90 (dd, 1H), &. 60
(d, 1H), 4.80 (bs, 1H), 4.25 (q, 2H), 4.20 (d, 2H), 2.20 (s, 3H), 1.60 (s, 6H), 1.45

(s, 9H), 1.25 (t, 3H).
(o)
Ao \@\/
NH
15 intermediate 63:
To intermediate 62 (1 equiv.) in CH,CI, (10mL} at 1t was added dropwise
CF,COOH (7 equiv.) and the reaction stirred at rt for 18h. The reaction was
evaporated to dryness, treated with a sat. K,CO, solution and extracted with
CH,Cl, (3 x 150mL). The combined organic layers were dried over Na,SO,,
20 filtered and evaporated to dryness to afford the title compound as an oil (82%).

'H NMR (CDCL): 7.00 (d, 1H), 6.90 (dd, 1H), 6.55 (d, 1H), 4.20 (9, 2H). 3.70
(s, 2H), 2.15 (s, 3H), 1.85 (bs, 2H), 1.50 (s, 6H), 1.20 (t, 3H).

O
0O
7<oJ><\©\
Intermediate 64: CHO

25 To 4-hydroxybenzaldehyde (1 equiv.) in DMF (150mL) was added NaH
(1.5 equiv.) and the reaction stirred at 80°C for 30min. Ethyl 2-bromo-2-




5 internmedi ate 64. After chromatography el utlng w th CH2CI 2/ MeOH (98 2) the
t|tIe conpound was obtained as an oil (20%. 'H NMR ( CDCl 3)D 4LeMAY 181 (s,

6.80' (d, 2H), 1.55 (s, 6H), 1.3 (s, 9 medi at e
65 O—I 1@%% n(ﬁ_? mediate 64 (1 equiv.) in MeOH (50n) at HF?HIE\\%@SMQ% ded

NaBH4 (1 equiv.) and the reaction stirred at rt while it was foll owed by
tic [CH2C 21 MeOH (98:2); Rf = 0.45]. Wen all the starting material had

di sappeared, the solvent was evaporated to dryness, the residue treated
with H20 and extracted with CH2CI2 (3 x 501). The conbi ned organic | ayers
were dried over Na2SO4, 15 filtered andsgevaporated to dryness to afford the
title conpound as a sem-solid (100%. '"H NWR (CDCI,): 8 7.20 (d, 2H,
6.80 (d, 2H), 4.55 (s, 2H), 1.50 (s, 6H), 1.35 (s, 9H). HO F3 Internedi ate
"66: 20 To m&hylprqmmagqaﬁeheqwl)%ﬁﬁﬁ@de(dldmww and thepigraction mas stired: was
added HOBTgd, 12# &t Vc) ThEREattlonlwae Wvdpdratéd t&EldpPhdst; e rabidue tredfed he

e e NaoH sk eered B G TR Yhepinge REREE BYelics
with a HC vJelél)dr@ﬂObvaWazsﬂ,,eﬂltemed raniEt iBacsaident edapordted ta e aﬁordacnml@

G 9L S i St B s ot oo
CH2Cl 21 I\/EC)SDI(r@O!JPdtVbBSaPW@mdt#ea'B P!H@OéamﬁbUMFé &)wﬁugt%o 5‘0 *}é\n % io/() 'H

NR ( CDOI31g, 24106 @, 200 65l M 13 @), 10 (. 21, 785 (d, 20)
7.05 (d, 2H), 6. 2H) " 3. 2H), 2.70 (m 2H), 2.60 (s, 3H). WO
01/ 40207 36 \/ Exarrpl e 1: 0 4 NAY 2004 PCT/ EPOO/ 11095

o]
Fdseo
(0]
T
Intermediate 65:

10 To intermediate 64 (1 equiv.) in MeOH (50mL) at rt was added NaBH, (1
equiv.) and the reaction stirred at rt while it was followed by tic [CH,Cl,/MeOH
(98:2); Rf = 0.45). When all the starting material had disappeared, the solvent
was evaporated to dryness, the residue treated with H,O and extracted with
CH,Cl, (3 x 50mL). The combined organic layers were dried over Na,S0,,
15 filtered and evaporated to dryness to afford the title compound as a semi-solid
(100%). "H NMR (CDCl,): $7.20 (d, 2H), 6.80 (d, 2H), 4.55 (s, 2H), 1.30 (s, 6H),

1.35 (s, 9H).
HO o |
\©\/\N s >__@—c:=,

Ho | 4
N
Intermediate 66:

20 To the 4-hydroxyphenethyl amine (1 equiv.) in DMF (75mL) at nt was
added HOBT (1.1 equiv.), EDC (1.1 equiv.) and Et;N.(1.5 equiv.). To the mixture
was added dropwise intermediate 3 in DMF and the reaction was stirred at rt for
18h. The reaction was evaporated to dryness, treated with a HCI (1N) and
extracted with EtOAc (3 x 150mL). The combined organic layers were dried over

25 ~ Na,SO,, filtered and evaporated to dryness. The crude intermediate 66 was
chromatogaphed eluting with CH,Cl/MeOH (9:1) to afford the title compound as
a white solid (64%). 'H NMR (CDCI,): 9.2 (s, 1H), 8.40 (t, 3H), 8.10 (d, 2H),
7.85 (d, 2H), 7.05 (d, 2H), 6.70 (d, 2H), 3.40 (m, 2H), 2.70 (m, 2H), 2.60 (s, 3H).




2-meth 1-2- 4 4-meth 1-2- 4-trifluoronmeth 1 hen | thiazoI-S-U Igwﬂ n |
amno neth .1 henox ro ionic acid ethyl ester 5 To internedia 4 f’710rrg,
1. 81 mylo oim®VF (501L) was added the K2C03 (275nmg, 1. REHEBIIPY | owed
by the ethyl 2-brono-2-nethyl propanoate (280pL, 1.91 mrol; Aldrich) and
the reaction heated to 80C. After 18h, the reaction was cooled to rt and
the solvent renpoved in vacuo. The residue was treated with water (200 ni),
extracted 3 x 50nL CH2CI 2, dried over Na2SO4, 10 filtered and the sol vent
renoved under vacuum The residue was _ _chromat ographed (CH2C12/ MeOH: 9911)
to afford 680nmg (77% of exanple | as 3% clear oil. 'H NVR(CDCI 3): S 7.95
(d, 2H, 7.60 (d, 2H, 7.15 (d, 2H), 6.75 (d, 2H), 6.05 (t, 1H), 4.45 (d,
2H), 4.15 (q, 2H), 2.65 (s, 3H), 1.50 (s, 6H), 1.20 (t, 3H. 15 HO CF3
Examle 2: 0 2-nmeth |-2 4-nmeth [-2- 4-triflgoronmeth | hen 1-thiazol -5-

it I‘

| carbon 1 amino neth 1 henox ro ionig¢ acjd Exanpl (680ng, 1.39 mmol)

in MeOH was added IN NaOH (1.6 20 . & ")

at 60C. After 18h, the r%%gbi dlto t he—<ol vent evapor at ed.
h

o[
The residue was treated NHCI " extracted 3 x 20 nL THE and the
sol vent remve%&_nvacuum 500ng (75% . The title conpound was

e changes 1 campinyle PR B g 3; 211, Pyl e,

(100% AP ety lpHEnoky ] ytester (4.42), N 5.77

i(5' %?V;adss - To oteedite );f §,437812 %\g‘ﬁr Hae isﬁiart/) R$0add6d Thén

| pheny! | - tRCE275mg, 9B empo) dnlawndrby 1he) - Bpfomio-2 bty 855 dhte
(280pL, 1.8 mmol; Aldrich) and the reaction heated to 80°C. After.18h. the
reaction was cooled to rt and the solvent removed in vacuo. The residue was
treated with water (200 mL), extracted 3 x 50mL CH,Cl,, dried over Na,SO,,

10 fitered and the solvent removed under vacuum. The residue was

chromatographed (CH,Cl/MeCH: 99/1) to afford 680mg (77%) of example 1 as
a clear oil. 'H NMR(CDCL,): 5 7.95 (d, 2H), 7.60 (d, 2H), 7.15 (d, 2H), 6.75 (d,
2H), 6.05 (t, 1H), 4.45 (d, 2H), 4.15 (q, 2H), 2.65 (s, 3H), 1.50 (s, 8H), 1.20 (t.

3H).
CF
o 3
N /
Ho\l?( /©/\ N\ N
o)
Example 2: 0

2-methyI-2-[4-{[(4-methyI-2-[4-triﬂuoromethylphanyl]-thiazol-s-
ylcarbonyl)amino]methyl}phenoxy]propionic acid
To Example 1 (680mg, 1.39 mmol) in MeOH was added 1N NaOH (1.6
20 mL, 1.6 mmol) and the reaction stirred at 60°C. After 18h, the reaction cooled to
rt and the solvent evaporated. The residue was treated with 1N HC!, extracted 3
x 20 mL THF and the solvent removed under vacuum. 500mg (75%). The title
compound was precipitated as a white solid from a minimum volume of CH,Cl,
and pentane. mp: changes form between 60-70°C; LC/MS (m/z): 477.22 (100%,
25 AP-), 479.12 (100%, AP+); anal. C,,H,FsN,0.8: C 6.71 (57.73), H 4.56 (4.42),

N 5.77 (5.85), S 6.15 (6.70).

action stirred

15




roionic acid is: CN5 Internediate 67: 0 To a solution of 212.8 a}d(l.?g
nol es) of para hydroxybenzonitrile in 1.7L of DVF (8 vol.§4d08I284 to 15C

wer e added portionw se 121g (3.04 nol., 1.7 equiv.) of ' ed in
parafin W8AH#03I9 35 nminutes. After return to room terrperl\‘gdf‘_}rufrﬂié(,ﬁﬁf)ltq??ie5 m xt ure
was stirred for 30 m nutes and 393nL (2.68 nol., 1.5 10 equiv.) of ethyl

br onoi sobutyrate were slowy added in 1 hour. During the addition, the

i nert tenperature was naintai ned bel ow 25C by cool i ng because a slightly
exotherm c effect occurred. The m xture was stirred overnight at room
tenperature and heated at 80C for 2 houps. After cooling at a tenperature
bel ow 20C, the excess of sodi um hydride was destroyed by the addition of
600 15 ml of 1N sodi um hydroxi de solution. The aqueous sol ution was
-extracted 3 tipmSmproved synthesis rof 2-methyl-2-[Atl(4methedti4r gani c | ayers

wer e washe 1 W CE ) uﬂ'le?h r;{ﬂiﬁéﬁl-é-ylﬁ%#' dhiiio)irietny Jheides)- (t o

elimnate fe—p oroXybenzonm trit€) and 500 m of brine.

- After dryi pooplonigmaeigskistim sul phate, filtered and concentrated to dryness,
the oily residue was decanted and 33.5 g of the paraffin oil was renoved
(the upper layer). The 189.9 g of the oily rd ECNwas estimate to be
mxed with 14.9 g of residual parafin oil. r g i nternediate 67 was used
wi t hout further purification. Thedi, s ted to be about 42%
(about 175 g). NH2 \/ 25 |ntermedi atg”6800 N a hydrogenator of 1L, a

m xture of 59.3 g of internediate 670H(0.254 not. (maxinun), 43.6 m (0.762

mol .5 3 equiv.) |nkrmeatdtalszacet i c ad®d and 6 g (10%ww of Pd/C 10%in
250 T of ‘et hy| ST CONDL W IVFE QUR70 micd) Of para RychoXBeARbARAO T 4910 4 MY
of DMF (8 vol.) cooled to 15°C were added portionwise 121g (3.04 mol,, 1.7
equiv.) of NaH dispersed in parafin (60%) in 35 minutes. After return to room
temperature, the mixture was stirred for 30 minutes and 393mL (2.68 mol., 1.5
10 equiv.) of ethyl bromoisobutyrate were slowly added in 1 hour. During the
addition, the inert temperature was maintained below 25°C by cooling because a
slightly exothermic effect occurred. The mixture was stirred overnight at room
temperature and heated at 80°C for 2 hours. After cooling at a temperature
below 20°C, the excess of sodium hydride was destroyed by the addition of 600
16 ml of 1N sodium hydroxide solution. The agueous solution was extracted 3
times with 1L of ethy! ether. The combined organic layers were washed iwice
with 200 mi of 1N sodium hydroxide solution (to eliminate traces of the para
hydroxybenzonitrite) and 500 mi of brine. After drying on magnesium sulphate,
filtered and concentrated to dryness, the oily residue was decanted and 33.5 g
2V of the parafin oil was removed (the upper layer). The 189.9 g of the oily residue
was estimate to be mixed with 14.9 g of residual parafin oil. Crude intermediate
67 was used without further purification. The yield is estimated to be about 42%

(about 175 g}.
O
25 Intermediate 68: O

In a hydrogenator of 1L, a mixture of 59.3 g of intermediate 67 (0.254
mol. (maximum), 43.6 mi (0.762 mol,, 3 equiv.) of glaciat acetic acid and 6g
(10% wiw) of Pd/C 10% in 250 ml of ethyl alcohol was hydrogenated over 2 hars




PCTI EPOO 11995 of hydrogen and at roomtenperature. The reacMAgEu (?/t opped
after 8 hours when 8.7 L of hydrogen were absorbed (theorQa‘ci 0 ol une:
11.4 Q wAfé@do2é7 | tration of the catalyst, the solution REI/EREAAISt ed to
dryness to give the acetic salt of internediate 68 (oily residue). The
resi due was poured in 300 m of water (pH = 5) and the aqueous | ayer was
extracted twice with 200 m of cyclohexane. During this operation, a gummy
solid appeared which is left in the aqueous |ayer (probably a part of the
acetic salt). After addition of 400 m of ethyl acetate, the biphasic

m xture was cooled to 15C and treated wWPth 500 mi of 1 N NaOH sol ution (to
pH = 12). After decantation, the aqueous |ayer was extracted twice 10 with

400 m of &ﬁf{‘,@,‘,@g@%ﬁg%@ﬁ tgrg.gﬁ}aﬁ@fé.%a%eaazdwsbmaﬁwammnzoo W

f brine. | phate, th
19 i | trelrgg aB@ L obhydnopenmeret seréa@@égqrgti%@e'uﬁﬁsqégo I- C&‘{E% F"#E'rs?rfedi ate
?8 %el I ovxfhgic J;ata%{ﬂsﬁltﬂ? sBI&N%ngt?iﬁs Mhp?ratﬁ 0 dpadbss totdive nh?(mcetiersqlﬁ dtﬁogg
urther purificatio - VB Fity = :
To a susgeiﬂbﬂfﬁ??ddﬁte%&&’iy ées(‘@%?ﬁlﬁﬁln?%{'dﬂ? a%glﬁqu?f?%no?égn&'@fvﬁtgfgt@ﬁzam de
in J5 L (§) wal.theohqesdus layecovad ewtractedduder axith 200 mt efsyrlohexanen one
time 203 ngri é%i?%ﬁb}’at%oé Ig%hﬂ%* salic BbPERaE WHarRtek f theadiiudhyér on was
P83 TNBaPS e react

refl uxed f ction s follow.u ti.C ) d
hplc. Aft efprebaly & parhobine; aceticsalt) iAfier qdﬁ&“é‘o?fvgﬂ'?h!é’é ?@ﬂ%%@tguﬁ‘?e]r
reduce prepgsHasic Miueowas doalet taliSM@sarat treated withh S000miiof ot N ¥aDEG

R o i ot

re obtained, A nd
cropd of 25withgtGlmhaf ety acelate. freceniplined HGYNC eﬁ&?&n‘gafr}l?dsﬁ'tﬂimhe
overal | i ﬁ*g@ﬂﬁ(ﬁﬁeBl.S% (378.6 g). 0 4 NMAY 2004 WO 01/ 40207 PCT/ EPOO/ 11995
(0]

39 To a codled 5gLlkh g 8h AlGndsidim duipndte! tre BlgahtPiclBt GaEeitereg A 1n 2 L
concentrated to dryness to give 35.5 g of crude intermediate 68 (yellow oil, yield
= 58.9%) which were used in the next step without further purification (LC-MS

15 purity = about 90%).
(@) .
/\o S

Intermediate 69:

To a suspension of 3024 g (1.47 mol.) of 4-
(trifluoromethyl)thiobenzamide in 1.5 L (5 vol.) of ethyl alcohol were added at
room temperature in one time 203.8 ml (1 equiv.) of ethyl 2-chloroacetoacetate.

20 The solution was refluxed for 24 hours. The reaction was follow up by tlc
(CH,Cl,) and hplc. After completion of the reaction, the solvent was removed
under reduce pressure. The solid material was stirred with 500 ml of cooled
hexane for 30 minutes, filtered and washed twice with 150 ml of hexane. After

drying, 352.9 g of crude intermediate 69 were obtained. A second crop of 25.7 g
25 was obtained by concentration of hexane to 50 ml. The overall yield was 81.5%

(378.6 g).

HO S,
| / CF,
N

Intermediate 70:




vol .) of ethyl alcohol were added 96.15 g (2 equiv.) of sochiypw‘ngﬂg{oxi de in
2 L of water. The solution was heated at 85C for 1.5 hours. Al

evapor at | he ethyl al cohol, the aqueous sol ution | with 2
?)r}néﬁhzog V‘@ETﬁﬂbb(ﬂ%l 65

L of wat cidified to 5 pH =1 with concentrated agueous rochloric
acid. The solid material was filtered, washed twice with 1 L of water and
1 L of dichloronethane. After drying in a vacuum oven, 267.2 g of an

of f-white powder were obtained. A second crop of 25.7 g was obtained by
concentration of the dichloronethane and triturating wth pentane. The
overall yield was 85% (292.9 g). 1lu F34y/ Exanple 3:

2-methyl -2-14-[[(4-methyl -2-[4-trifl uo romethy | ph a ny 11th i azo | -5-

I carbon | amino neth 1 henox ro ionic acid eft | ester A suspension of 38.7
"g (0.13 nol.) oToercatled sokitinndif 378.679 (1.8 o) ofithe interraediate. é)B B 2 LHBony |

chloride W@él.)rgfétH EScORY) werBdded 9. 15g (RdUIVY) bPsbAaM hykenes i w e, the

t hi onyl chl ori de s renoved under . r e_pre ure,ﬁ@he resi due s tw ce
" suspended Phwatar,the sphign maslh%ﬁe%9§g%%a{°§&$§°ﬁﬁ g evapgation gtihe, . g
chloride Obtrgfi aRghbhtie abbésussilutibn was diksted witht 2 bLof water and acidified toTo a

sol ution of,35. ' = Ufds b ) - 9 -' LWale 68 20
and 20.62 R (1?@98%?%“@#%9‘2@% é‘(ﬁ'ﬁ%h'?ﬁc%ﬁg' m%g?s%cﬁ'!dgh?%ﬂet ane (10
vol .) mai fiteredewaahed baicewdth hédsavater ancbh ik eldichieromethape, Altergdving 20
mnutes. Thea vabdim cvena 26T 26 oban bffashiel powadenversTobtaihed eA sgesmd ofdp. The

reaction wa enched addi tion qf ..200 i Leed ng. for 5

i nut es. Tﬁgzﬁﬁsﬂw%w{%}&(ﬂ %caagergr é'gﬁtoégh?igiéc#%ﬁ!f&%uéw é{'/ljé"%g'ggt ract ed
twi ce wi t hwitb(pentans. TX® aliechll yielshwah86%. (2988 ghol e organi'c | ayer was washed
respectively with 200 m  of hydrochloric acid (1N), 200 m of water, 200

m o% saturated aqueous sodium carbonate and 200 m of brine. After drying
on magnesi um sul phate, filtration and concentration to dry 6F, t he crude
mat eri al was suspended in 200 m of isopropyl 5| ted, filtered
and dried to give 47.6 g of exanple 3 (wjit 30 poysl cid = 69.7%. 0
4 MAY 2004 N

Example 3: 0

2-methyl-2-[4-{[(4-methy|-2-[4-trifluoromethylphenyljthiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester '
A suspension of 38.7 g (0.13 mol.) of crude intermediate 70 in 200 ml (5
15 vol) of thionyl chloride was refluxed for 3 hours. After return to room
temperature, the thionyl chloride was removed under reduce pressure, the
residue was twice suspended in toluene (100 ml) and evaporated to dryness.
The crude acid chloride obtained {off-white solid) was used without purification.
To a solution of 35.5 g (1 equiv./LC-MS purity: 90%) of crude intermediate 68
20 and 20.62 m! (1.1 equiv.) of triethylamine in 350 ml of dichloromethane (10 vol.}
maintained at 10°C, was added portionwise the acid chloride in 20 minutes. The
mixture was then stirred at room temperature overnight. The reaction was
quenched by addition of 200 ml of water and stirring for 5 minutes. The biphasic
mixture was decanted and the aqueous layer extracted twice with 200 m! of
25 dichloromethane. The whole organic layer was washed respectively with 200 ml
of hydrochloric acid {(1N), 200 ml of water, 200 mi of saturated aqueous sodium
carbonate and 200 ml of brine. After drying on magnesium sulphate, filtration
and concentration to dryness, the crude material was suspended in 200 mi of
isopropy! ether, triturated, filtered and dried to give 47.6 g of example 3 (white
30 powder, yield = 69.7%).




WO 01/40207 PCT/EP00111995 40 CF3 HO Exanple 4: 2-nethyl -2q way ZUQ
[ (4-met hyl -2-[4-trifluoronethyl phenyj hi azol -5- Icarbon | amno ne | henox
ro i oni w26y To a solution of 230.8 g (0.46 nol.) of HAAMRPW/1395n 1.2 L
(5 vol.) of tetrahydrofuran were added 480 m (1.05 equiv.) of aqueous
sodium (IN). T solution was stirred at reflux for 18 hours. After renoval
of THE under reduced pressure, 500 mM of 1 N NaCH and 100 m of nethyl

al cohol were added. The aqueous |ayer wafextracted twice with 400 nml of

di chl oronet hane and acidified 10 to pH =1 wth concentrated agueous
hydrochl oric acid. The oily residue was extracted w th dichl oronethane (3
X 400 m). The whole organic | ayer was washed with 600 ml of brine. After
dryi ng on nmagnesi um sul phate, filtration and cq:;lcentratlon to dryness, the
oil'y residue was organised with 500 nl of pentarjg, filtered, washed twce
with 250 ml of pentane to give after x : Je &1\<_.arrple4
(white powder). The solid mategial vdl.) of
refluxed toluene. After filHOat] - #turn to room
tenperature, the crystallised as filtered, washed twi ce with 200
m of tol uene d dried |n % uumoven to give 196.3 g of V\/mte povvder of
exanple 4 (yiel e

monospot , hp . 22ﬁe LW[(Memsewmmommetaymhmyu-ttnazekaﬂp| e 5 0

t'\';“”gtzg?/' 1% $ ”@ﬁ@%?&ﬁégmﬁgm§$"i@w5%t le l pheny| ] ester 25 To
a solsuti on” of exToph soluti@v®f230.8.@ (B8 Molinobexample mhés!- (Aderlad eb
03/ gézéfglel’ra}\ym'ofh% Aot LT X8O BLOS 'RfiR o Yquedus Hbditm ANV
solution was stirred at reflux for 18 hours. After removal of THF under reduced
pressure, 500 ml of 1N NaOH and 100 ml of methyl alcohol were added. The
aqueous layer was extracted twice with 400 mt of dichioromethane and acidified
10 to pH = 1 with concentrated aqueous hydrochloric acid. The oily residue was
extracted with dichloromethane (3 x 400 mi). The whole organic layer was
washed with 600 ml of brine. After drying on magnesium sulphate, filtration and
concentration to dryness, the oily residue was organised with 500 ml of pentane,
filtered, washed twice with 250 ml of pentane to give after drying 207.2 g of
15 crude example 4 (white powder). The solid material was dissolved in 310 ml (1.5
vol.) of refluxed toluene. After filtration of the hot solution and return to room
temperature, the crystallised material was filtered, washed twice with 200 ml of
toluene and dried in vacuum oven to give 196.3 g of white powder of example 4
(vield = 90 %), mp = 130-131°C, tic (CH,Cl/MeOH = 9/1): monospot, hp..
20 analysis: 99.5% (detection at 310 nm).
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Example 5: o

N-methyl-z-methyl-2-’[4-{[(4-methyl-2-[4—triﬂuoromethylphenyl]-
thiazol-5-ylcarbonyl)amino)methyl}phenoxy]propionic acid ethyl ester
25 To a solution of example 4 (600 mg, 1.2 mmol.) in 50 mL of DMF was
added 32 mg (1.1 equiv.) of NaH and the mixture stirred at 40°C for 30min. 85




0 4 MAY 2004 PCT/EPOO 11995 pL. (1.1 equiv.) of Ml was then added and the
reaction as stirred at 40C for 18h. After renoval of DVF Qrdékf Méduced
pressur ey fGos@si due was washed with H2O and extracted peifphiA9ey3 x 50
mL). The organic |ayer conbined and dried over Na2SO4, filtered,
evaporated to dryness and chromatographed with 5 100% CH2Cl 2 then 99:1
CH2CI 21 MeOH to afford 300ng of exanple 5 as a clear oil (yield = 49%. M
mz 521 (Mtl) CF3 HO Exanple 6: 0 10

N-net hyl - 2-nmet hyl - 2-[4-{j (4-nmethyl -2-[4-trifl uoronethyl phen rl - thiazol-5
yl car bonyl j am no] net hyl } phenoxy] propi oific acid To a sol ution of exanple 5
(300 ng, 0.6 mmol) in 50 nL of EtOH was added 692 pL (1.2 equiv.) of NaCH

1 and the m xture stirred at 60C f 16h. Aft. I d
fedubeq pr ¢bsiirt equive oleblel st addsa anchiienraaelion Sttt 4TS B
‘2:31)' ect fed, 18R lmegrﬂé%vma@pmauﬂdéewqueealdremme.f themdsih2Ovas wamreerg ' |
of exa S I ie. I I = 9 : ner a
" pr ocr:rgedur e"ﬁ{lr‘fp'aﬁ) @Hg ﬁﬁ'@ﬁ%ﬁ'tﬁﬁtbﬁ (iglst%lsrqﬂdF é‘gen/%ﬁ?w% g Igl( %’4(%6%%d
{ 1( 4- net hyldridd[aver N S@yr filterady leyaporptad: tohAengss Rngd) ehfpatpgraphed with
ani n%rret hW'Ob%]b?g@?’ﬁ?‘ﬂé@?bﬂ]bgfegy fhefiH (PaflddINDMiRblétample 5as aldkkaron of

500 of exan b acetonitrile was added | equivalent of the
base*. Aft @il (¢eldTA8%) or 3 or 24 hours*, the nixture was filtered and the
solid material wWSmasedMytdh pentane and 25 dried in a vacuum oven*.
(*See table | of results below) WO 01/40207 42 Table 1: 0 4 NMAY 2004

' o CF,
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Example 6: 0

10 N-methyI—2-methyl-2-[4-{[(4-methyl-2-[4-triﬂuoromethylpheny_lk
thiazol-5-ylcarbonyl)amino]methyl}phenoxy]propionic acid '
To a solution of example § (300 mg, 0.6 mmol) in 50 mL of E1OH was
added 692 yL (1.2 equiv.) of NaOH (1N) and the mixture stirred at 60°C for 18h.
After removal of EtOH under reduced pressure, the residue was treated with HCI
15 and the solid collected, dried under vaccum and recrystallized from iPr,O to
afford 230mg of example 6 as a white solid (yield = 49%).
MS m/z 493 (M+1)

General proceedure 5 for the preparation of salts of 2-methyl-2-[4-
20 {[(4-methyl-2-[4-trifluoromethyIphenyl]-thiazol-sglcarbonylk
amino]methyl}phenoxy]propionic acid

At room temperature, to a solution of 500 mg of example 2 in 25 ml of
acetonitrile was added 1 equivalent of the base*. After stirring for 3 or 24 hours®,
the mixture was filtered and the solid material was washed with pentane and

25 dried in a vacuum oven*. (*See table 1 of results below)



PCTI EP00111993 BaseQuantity Stirring Amounts Yield BaseTi rreﬁf @?9@ NaCOH
Exanpl e 5(sol ution 1N)1.05 m 24h0. 37 g71% Exanpl e 6N " 58} d3fd. 8ok,
Exanpl e wiblat/e267N~ . OHL100. 2 | 3h0.55 g90% QH Exanpl e 8OFCRKERYH 198y
g24h0. 69 g98% Exanple 9: 0 5 2-neth 1-2- 4 4-neth 1-2- 4-trifluoroneth |
hen 1-thiazol-5- ylcarbonyl)am noethyl} henox | propionic acid ethyl ester
To internediate 66 (1 equiv.) in DVF (150nL) was added K2CO3 (1.2 equiv.),
et hyl 2-brono-2-net hyl propionate (1.1 equiv.) and the reaction stirred at
80C for 1 Sh. The reaction was evaporated to dryness, the residue treated
with 10 NaOH (1 N) and extracted with E?OAC (4 x 501). The conbi ned
organic layers were dried over Na2SO4, filtered and the sol vent evaporated
to to afford cr e‘ﬁxarrple 9. After chromatography eluting with

CH2Cl 2/ MeCH ( 95: the title conmpound i-ned-as—a—vwhi-te—spH-a—B6%) .
"H NVMR (CDCI 3)]: S 7.95 (d 2H), 7.6 (d]| ciaptity 7. Oftinig RHhmodnt¥5| (d, 2H),
5.70 (t, 1H), [4.20 (g, 2H}, 3.60 (m 1% 2H), 2.80 (m PH), 2.75{(s, 3H,
1.50 (s, 6H), |1.20 (t, 3H|. O 4BdsBY 2004 BaSe01/ 40k PCT/HPalty 1]94ejdsB

NaOH
le 5
Bxamele (solution 1N} 1.05 ml 24h 0379 71%
Bxample 6 N 58 pl 3h 0.38¢g 68%
Bample T | o~y o 100.2 pl 3h 0559 90%

oH
o8 \N/\%\/OH
Example OH 0.204 g 24h 069g 98%

/@/\JN S
\/O\IP'(O CF,
Example 9: 0

5 2-methyl-2-[4-{[(4-methyI-2-[4-triﬂuoromethylphenyi]-thiazol-s-
ylcarbonyl)amino]ethyl}phenoxy]proplonic acid ethyl ester
To intermediate 66 (1 equiv.) in DMF (150mL) was added K,CO, (1.2
equiv.), ethyl 2-bromo-2-methylpropionate (1.1 equiv.} and the reaction stirred -at
80°C for 18n. The reaction was evaporated to dryness, the residue treated with
10 NaOH (1N) and extracted with EtOAC (4 x 50mL). The combined organic layers
were dried over Na,SQ,, filtered and the solvent evaporated to to afford crude
example 9. After chromatography eluting with CH,Cl/MeOH (95:5) the title
compound was obtained as a white solid (86%). 'H NMR (CDClL): 57.95 (d,
2H), 7.6 (d, 2H), 7.05 (d, 2H), 6.75 (d, 2H), 5.70 (t, 1H), 4.20 (q, 2H), 3.60 {m,
15 2H), 2.80 (m, 2H), 2.75 (s, 3H), 1.50 (s, 6H), 1.20(t, 3H).




General procedure 6 for the peptide coupling reaction between

I nternmedi ates of type A and B To internediate B (1 equiv.) [ijm-mZ (75m)
at rt was added HOBT (1.1 equiv.), EDC (1.1 equiv.) and uiv.).
To the WQPAEMlas added 5 internediate A and the reactlon was Stirred at
It for 18h. The reaction was washed with HC (1 N), NaOH (1 N) and 2 x H20
The organic |layer was dried over Na2SO41 filtered and evaporated to
dryness. The crude conpound was chromatogaphed or crystallized as
necessary to afford the final product 1.. General procedure 7 for the

al kyl ati on reaction between internedi Qges of 'ype A and C To internediate
B (1 equiv.) in toluene (25nL) was added SOCI 2 and the reaction heated at
80C for 18h. The reaction evaporated to dryness to afford the crude

- internediate C Generalwprocerilires6| fardthe peptider souplingarepetiom Deltweeh, 4t ed
to dryness, IS5 f' a8 Et3N (3 equiv.) in CH2C 2 (50n) at rt

was added dthe re | tirred
-at it for 3h. The intecmediaie R e\ﬂa'ﬁh)e'ﬂ%%a 4—]%["(’1'( q%b%ﬁ@ SiH20 The
organi ¢ | aygy SEmI €11 fiiv. NaahdOELN |(Bteqmvl)aﬂ'd ﬂ\&apmxfweadﬂa&) fAess.

Th d | t
affdrd “ZSWBqu“%tsl Ko3ng 166 TRRARAP UGS Hindd gt ¥EF ?*’*e"“@*e?%‘i‘ﬁf“??i of
the ethyl watked with H%émi,ummﬁmeae@ R/¥ ok él'rhe(quﬁm‘ﬂ YW €850 )

was added (3. K@ %)‘,) f.mgﬁ drid\evapsratdir toridknese. h‘hateuﬂdbocc&ﬁpbwmbmsght
The reaction i s

cooled to rog mte rat n acidified
with HC (PNP%&QBR’P?%E'E@HSW"Fﬁ E‘S gg&%qhé'tpﬁe co d|:t§1)ed organi c
| ayers washed with H2O dried over Na2804 filtered and evaporated to

drypess. The solidhaige prbbddired ¥ (forEldie anlyiaiared roaction | coleturaber

vaccumto affor 5004
PCT/ EPOQ 1irsepmedistes aftype A a

To intermediate B (1 equiv.) in toluene (25mL) was added SOCI, and the

reaction heated at 80°C for 18h. The reaction evaporated to dryness to afford

the crude intermediate C which was redissolved in 10mL toluene and re-

15 evaporated to dryness. To intermediate A and Et,N (3 equiv.) in CH,Cl, (50mL)

at 1t was added intermediate C (1 equiv.) in CH,Cl; and the reaction was stirred

at rt for 3h. The reaction was washed with HCI (1N), NaOH (1N} and H,O. The

organic layer was dried over Na,SO,, filtered and evaporated to dryness. The

crude compound was chromatogaphed or recrystallized as necessary to afford

20 the fina! product.

General procedure 8 for the hydrolysis of the ethyl esters
To a solution of the ethyl ester (1 mmol) in MeOH (50 mL) was added (3
equiv.) NaOH (1N) and the mixture heated to 60°C overnight. The reaction is
25 cooled to room temperature and the solution acidified with HCI (1N) and
extracted with CH,Cl, (3 x 25mL). The combined organic layers washed with
H,0, dried over Na,SO,, filtered and evaporated to dryness. The solid was
titrated with Et,0, collected and dried under vaccum to afford the final product.




2-methyl -2-[4-{ 4-nethyl-2-[4-trifluoronethyl phenyl]-thi azglﬂi
yl car bonyl ) am no] et hyl } phenoxy] propi oni ¢ acid Exanple 9 wa @cyiﬂ@d as
descri bewb brisegeneral procedure 8 to afford the 5 title cBEPEENYIIALS a white
solid (74% . M5 mlz 493 (M+l) F3 Exanple 11:

4- et hyl -2-(4-trifluoronet hyl phenyl]-thiazol -5-carboxylic acid 4 10
tortbutyl oxycar bon~1-1- net hyl et hoxy) ben ] ester To internediate 65 (1
equiv.) in DVF (150n.) was added internediate 3 (1 equiv.), DVAP (0.1
equiv.) and DIC (1.1 equiv.). The reaction was stirred at rt while it was
followed by tic [CH2C 2/ MeOH (98:2); RM#4= 0.85]. The reaction was
evaporated to dryness, the residue treated with NaOH (1 N) and extracted
with 15 CH2Cl 2 (5 x 100nmL). The conbi ned organic |ayers were dried over
Na2SO4, filtered and the sol vent evaporated to afford crude exanple 11.
After chromatography eluting with CH2C 2gMe 80:20) the title conpound
was obtained as a clear oil that | ting (44%. M 72C 20
Exanpl e 12: 2-nethyl -2- 4xd -2-[4-aertbut pyl] t hi azol .

lcarbon | amino meth | henoX[ pr® ionic acid ethyl ester 0 4 MAY 2004 V\D
01/ 40207 PCT/ Elm;ﬁi;iwiimﬁ It ernedi ate 24 and I nternmedi ate 68 were reacted

as described i ggyp%etﬂ;[iﬂﬁ* ﬂCﬁIQH{ﬁ f[éﬁ;fﬁg&ﬂhﬁtﬁ{?ﬁ:ﬁe‘n&i]ﬁhm@nd as a

white solid (7 Erforatogtaptieer threfr CRZCr27veoR—T99: 1), then

CH2CI 21 MeCyicheisomyl)aminatethyl Wﬂﬂ&&@.&ﬂﬂ&l e 13:
Example 9 was reacted as described in general procedure 8 to afford the

5 title compound as a white solid (74%).
MS m/z 493 (M+1)

XO\’?(O/Q/\ OJ‘I}——O -

s

Example 11:
4-methyl-2-[4-triﬂuoromethylphenyl]-thiazoI-S-carboxyIic acid 4-(1-
10 tertbutyloxycarbonyl-1-methylethoxy) benzyl ester
To intermediate 65 (1 equiv.) in DMF (150mL) was added intermediate 3
{1 equiv.), DMAP (0.1 equiv.) and DIC (1.1 equiv.). The reaction was stirred at rt
while it was followed by tic [CH,Cl/MeOH (98:2); Rf = 0.85]. The reaction was
evaporated to dryness, the residue treated with NaOH (1N) and extracted with
15 CH,CL (5 x 100mL). The combined organic layers were dried over Na,S0,,
fitered and the solvent evaporated to to afford crude example 11. After
chromatography eluting with CH,Cl/MeOH (80:20) the title compound was
obtained as a clear oil that solidified upon sitting (44%).

Mp 72°C
N s>,®"‘|'
JIORDE:
\/O\IF<0
Example 12: '

2-methyl-2-[4-{[(4-methyl- 2-[4-tertbutylphenyl]-thlazol -5-
ylcarbonyl)ammo]methyl}phenoxy]propion|c acid ethyl ester

20




2-methyl-2-14-{j (4-methyl-2-[4-te rtb uty | p heny I]-th jazol -?_
Icarbon | amno neth | henox ro ionic acid Exanple 12 was b XA dW4 5s

descri biq'olgd] ggﬁeral procedure 8 to afford 10.the title poTRPUNFLIGS a
white so'Cd B M. Ms mz 466 (Mr1) Exanple 14: 2-neth, 1-2- 4 4-neth |-2-
4-iso ro | hen I-thiazol-5- 15 yl carbonyl)am n2j net hyl | phenoxyl propi oni c
acid ethyl ester Internediate 25 and Internedi ate 68 were reacted as
described in general procedure 6 to afford the title conpound as a white
solid (54% . Chronatographed: CH2Cl 2, then CH2Cl 2/ MeOH (99: 1), then
CH2CI | MeCH (98:2) MsS nilz 481 (M+rl) 20 440 Exanple 15: 2-meth 1-2- 4-meth
t-2- 4-isoro | hen I-thiazol-5- lIcarbon 1 amno neth | henox ro pion iacid

Exanpl e 14 was reacted as described in general procedure 8 éo a%'fgrd 25
“the. title conpduietmediate 4 @adshteangdialey P8 werenrsactsd prpdascripgd \Ry2004

\2/\9 mgtlﬁ 3??2%;554:%@%&%@_@ fkﬁﬁﬂn@i&tj Ehanmleelcéfhpopnd as a white solid (72%).
* yl car bonyl ) %H?ﬂ!?ﬂb?qpq"ié&ﬁ% @Eﬁgq%‘"%@f‘%ﬁgf%?égls*fglt’mge?ﬁt(g?z di ate

26 and | nt er nediM$ en/63986gM+1)eact ed as described in general procedure 7 to
affo&gl the title conpound as a brownish yellow oil (71 %.
Chro

t ogr aphed: CH2ClI 2/ MeCH (99.5:0.5). 'oH NVMR (CDCl,): 8 8.15 (d, 2H),
7.95 (d, 2H), 7.15 (d, 2H), 6.75 (d,_ 2H), I6. 16 (t/~¥ 4.45 (d, 2H), 4.15
(g, 2H, 2.65 (s, 3H), 1.50 (s, 1 (f 2 @
HO\P( N :
0
Example13: ©
2-methyl—2-[4-{[(4-methyl-2-[4-tertbutyIphenyl]-thiazol-s-

ylcarbonyl)amino]jmethyl}phenoxylpropionic acid
Example 12 was reacted as described in general procedure 8 to afford

10 the title compound as a white solid (22%).
MS m/z 466 (M+1)

O

Example 14: o
2.methyl-2-[4-{[(4-methyl-2-[4-isopropylphenyl]-thiazol-5-
15 ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
_ Intermediate 25 and Intermediate 68 were reacted as described in
general procedure 6 to afford the title compound as a white solid (54%).
Chromatographed: CH,Cl,, then CH,Cl./MeOH (89:1), then €H,Cl/MeOH (98:2)
MS m/z 481 (M+1) ‘

Example 15:  ©
2-methyl-z-[4-{[(4-methyI-2-[4-isopropylphenyl]-thiazol-s-
ylcarhonyl)amino]methyl}phenoxy]propionic acid
Example 14 was reacted as described in general procedure 8 to afford
25 the.titie compound as a white solid (100%).
MS m/z 453 (M+1)

20




10 NO2 HO Exanple 17: 2-nmeth |-2- 4 4-nmethl-2- 4-nitro he”ﬂk‘MA'?zWO' -5-
|carbon | amno neth | henox roionic acid Exanple 16 was reacted as
descri bexb pmogener al procedure 8 to afford 15 the title RGHBYIAIMRs a
yellow solid (34%. M 164C NH2 Exanpl e 18:
2-met hyl - 2-[ 44[ (4- net hyl - 2- [ 4- am nophenyi ] -t hi azol -5- 20
yl car bonyl ) am no] net hyl ) phonoxyl propi oni-c acid ethyl ester To internedi ate
16 in EtOH (75m.) was added 10% Pd/ C (0.01 equiv.). The reaction was
degassed and pl ace under an atnosphere,of H at rt for 18h. The reaction
was filtered through celite and the solvent renpved under vacuum to afford
the title conmpound as a yellow oil (100%. 25 MS mlz 454 (Mtl) WO 01/ 40207
47 HO Exanple 19: 0 4 MAY 2006 PCTJEPOO 11995 NH2 2-meth |-2- 4-meth |-2-
4-am no hen I-thiazol-5- ylcarbon |)am no] mat hyl ) phenoxy] propi oni ¢ acid

I

Exanpl e 18 was reacted as described i.gQ gane ¢ to afford 5 the
title conpound as a yell ow sol {d [
~-° o
. 0

Exanpl e 20:

Example 16:

2-methyI-2-[4-{[(4-methyl-2-[4—nitrophenyl]-thlazol-5-
ylcarbonyI)amino]methyl}phenoxy]propionic acid ethyl ester

5 intermediate 26 and Intermediate 68 were reacted as described in

general procedure 7 to afford the title compound as a brownish yellow oil (71%).
Chromatographed: CH,Cl/MeOH (99.5:0.5). 'H NMR (CDCl,): & 8.15 (d, 2H),
7.95 (d, 2H), 7.15 (d, 2H), 6.75 (d, 2H), 6.15 (t, 1H), 4.45 (d, 2H), 4.15 (q, 2H),
2.65 (s, 3H), 1.50 (s, 6H), 1.15 (t, 3H).

O%QA' sV

Example 17: o
2-methyl-2-[4-{[(4-methyl-2-[4-nitrophenyl]-thiazoI-S- -
yIcarbonyl)amino]methyﬂphenoxy]propionic acid _
Example 16 was reacted as described in general procedure 8 to afford
15 the title compound as a yellow solid (34%).
Mp 164°C

10

N
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Example 18: o
2—methyl-2-[4-{[(4-methyI-2-[4-arninophenyll-thiazol-5-
20 ylcarbonyl)arnino]methyl}phenoxy]propionic acid ethyl ester
To intermediate 16 in EtOH (75mL) was added 10% Pd/C (0.01 equiv.).
The reaction was degassed and place under an atmosphere of H, at rt for 18h.
The reaction was filtered through celite and the solvent removed under vacuum
to afford the titie compound as a yellow oil (100%).
25 MS m/z 454 (M+1)




2-meth 1-2- 4 4-nmeth |-2- 3,4-dichloro hen I-thiazol-5- 10

yl car bonyl ) ami no] net hyl ) phenoMor opi oni ¢ acid ethyl ester 10 &aYdi ate 27

- and Inter di a% 68 were reacted as described in general ppigeagifes 7 to
afford t WO conmpound as a white solid (55% . Chronatographed: CH2d 2,

then CH2Cl 2/ MeOH (99.5:0.5). M5 nlz 507 15 HO Exanple 21: ci

2-methyl -2-14-{[(4-nmethyl -243,4-di ¢ h lorohen | -thiazol-5- Icarbon |

amino nmeth | henox ro ionic acid Exanple 29 was reacted as described in

general procedure 8 to afford 20 the title conpound as a white solid

(84% . Ms niz 480 (M+r1l) WO 01140207 4B Fxanmple 22: 0 4 MAY 2004

PCT/ EPOO/ 11995 F3

2-methyl -2-[4-{[(4-nmethyl -2-[3-fluoro-4-trifluoronethyl phenyl]-thiazol -

- 5-yl car bonyl ) am no] net hyl ) phenoxy] pr opl oni aC| d ethyl ester Internediate

28 and Internedi ate 68 were react e dests oniglener al procedure 6

to afford the title conpound /(). Chr omat ogr aphed:

- cycl ohexane/ Et OAc (9:1 to "~ NePR (DMBXdP): 5 8.90 (t, 1H), 8.00 (m

3H), 7.25 (d, 2 6..75, (d, 4.40 (d, 2H), 4.15 (g, 2H, 2.65 (s, 3H),

1.55 (s, 6H), 1 le -2- 4 4-neth |-2-

3-fluoro-4-trif mmmmmmmmmﬁﬂmwuophenyll—thlazol-S—
ylcarbonyl)amino]methyl}phenoxy]propionic acid

Example 18 was reacted as described in general procedure 8 to afford
5 the title compound as a yeliow solid (80%).
MS miz 426 (M+1)

Ci

Example 20: 0
2-methyl-2-[4-{[(4-methyl-2-[3,4-dichIorophenyl]-thiazol-s-
10 ylcarbonyl)aminolmethyl}phenoxy]propionic acid ethyl ester
' Intermediate 27 and Intermediate 68 were reacted as described in
general procedure 7 to afford the titte compound as a white solid {55%).
Chromatographed: CH,Cl,, then CH,Cl,/MeOH (99.5:0.5).
MS m/z 507

15

Example21: ©
2-methyl-2-[4—{[(4—methyl—2-[3,4—dichlorophenyI]-thiazol-s-
ylcarbonyl)Jamino]methyl}phenoxy]propionic acid
Example 20 was reacted as described in general procedure 8 to afford
20 the title compound as a white solid (84%).
MS m/z 480 (M+1)




5-yl car bonyl ) am no] net hyl ) phenoxy] propi oni ¢ aci d Exanpl e 22 W?ﬁ reacted as
described in general procedure 8 to afford the title conpo MJ0h white
solid (%06P1/40267 VS (AP-) niz 495 (M 1) Exanple 24: 2-net hpCT/EP00/11995

4-{[ (4- et hyl - 2-[ 4- br onophenyl ] -t hi azol - 5- yl car bonyl

am no] net hyl } phenoxy] proi onic acid ethyl ester 20 Internediate 29 and
Internedi ate 68 were 'reacted as described in general procedure 7 to
afford the title conpound as a white solid (529%. Chronat ographed: CHz2C 2,
then CH2Cl 2M eCH (99.5:0.5), then CH2CI 2/ MeOH (99:1). "H NWR (CDCI 3): 5
7.55 (d, 2H), 7.35 (d, 2H), 7.05 (d, 2MB, 6.65 (d, 2H), 6.25 (t, 1 H),
4.35 (d, 2H), 410 (q, 2H), 2.55 (s, 3H), 1.45 (s, 6H), 1.10 (t, 3H. 25 0 4
MAY 2004 WO 01/40207 PCT/ EPOQ 11995 49 HO Exanple 25:. 2-meth |-2- 4 4-meth
i -2- 4-bromo hen [|-thiazol-5- ylcarbonyl )amq no] met hy}) phenoxy] pr opi oni c
ure 8 to afford
39 Exanple 26: 2-neth

5 the title conpound as a white_soli
|-2- 4 4-meth 1-2 4-eth | “kefl '
yl carbonyl)am {

ester Internediate 30

afford the tit szbﬂr[d;{[ié-memﬁfﬂ-[%ﬂuo(@%iﬂUOG_MMIM
cycl ohexang/ |Ft.C¥ i} pRehRy g Brﬁé)acicﬁeﬂ'l 7.65 (d,

2H), 7.10 15 (q,

2H), 2.45 (q, S
HO 5 general procedure 6 to afford the tltle compound as a clear oil (52%

Chromatographed: cyclohexane/EtOAc {9:1 to 7:3). 'H NMR (DMSO-d,): & 8.90
t, 1H), 8.00 (m, 3H), 7.25 (d, 2H), 6.75 (d, 2H), 4.40 (d, 2H), 4.15 (q, 2H), 2.65
(s, 3H), 1.55 (s, 6H), 1.15 (, 3H).

10 Example 23: ©
2-methyl-2-[4-{[(4-methyl-2- [3-ﬂuoro-4~tr|ﬂuoromethylphenyl]-th:azol-
§-yicarbonyl)amino]methyl}phenoxy]propionic acid
Example 22 was reacted as described in general procedure 8 to afford
the title compound as a white solid (70%).
15 MS (AP-) m/z 495 (M-1)

JORDY
\/Of(o N
Example 24: 0

2-methyl-2-{4{{(4-methyl-2-[4-bromophenyl]-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
20 intermediate 29 and Intermediate 68 were reacted as described in
general procedure 7 to afford the title compound as a white solid (52%).
Chromatographed: CH,Cl,, then CH,CI,/MeQH (98.5:0.5), then CH,CL/MeOH
(89:1). 'H NMR (CDCl,): 8 7.55 (d, 2H), 7.35 (d, 2H), 7.05 (d, 2H), 6.65 (d, 2H),
6.25 (t, 1H), 4.35 (d, 2H), 4.10 (q, 2H), 2.55 (s, 3H), 1.45 (s, 6H), 1.10 (t, 3H).

25



Exanpl e 27: 2-meth [-2- 4 4-meth 1-2- 4-eth | hen |-thiazol bon |

am no neth 1 henox ro ionic acid 20 Exanple 26 was reacted Qé‘ﬂ@gﬂﬁﬁbed I n
general procedure 8 to afford the title conpound as a 629 .

VB iz MO UIRRAY WO 01140207 50 \/ Exanple 28 0 4 MAY DoRG TR st
11995 2-nmet hyl -2-[4-{[ (4- et hyl - 2- phenyl t hi azol - 5-yl car bonyl )am no - neth |
heno ro lonic acid ethyl ester Internediate 31 and Internedi ate 68 were
reacted as described in 5 general procedure 7 to afford the title conpound
as a clear oil (52%. "HNWR (CDC13): 8 7.85 (m 2H), 7.35 (m 3H), 7.15
(d, 2H), 6.75 (d, 2H), 6.00 (t, 1 H), 44 50 (d, 2H), 4.15 (g, 2H), 2.65 (s,
3H),1.5 (s, 6H), 1.2 (t, 3H. HO Exanple 29: 10

2-met hyl - 2-14- ([ (4- met hyl - 2- phenyl t hi azol - 5-yl car bonyl amino - nmeth | henox
“ro ionic acid Exanple 28 was reacted as d scribed in general procedure 8 to

afford the title conpound as a whi 6% u B].?9C 15 ti Exanple
30: 2-nethyl-2-144[(4-meth |+ or he yl= 20|

* yi carbonyl ) am no] net hyl } phé h oni c ¥ et hyl est er I nt er medi ate 32
and Internmedi ate 68 were reatted as described in 20 general procedure 7 to

affordthetltlgléﬂlﬂiﬂﬁd_as_a_aLear_m_L_Lhat—s-eLde—ed' e on
2-methyl-2-{4-{[(4-methyl-2-[4-bromophenyl]-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid
Example 24 was reacted as described in general procedure 8 to afford

5 the title compound as a white solid (30%).

MS m/z 489

o
jopprava
\/0% N
Example 26: 0 |
2-methyl-2-[4-{[(4-methyl-2-[4-ethylphenyl]-thiazol-5-
10 ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester

Intermediate 30 and Intermediate 68 were reacted as described in
general procedure 6 to afford the ftitle compound as a clear oil (54%).
Chromatographed: cyclohexane/EtOAG (8:2 to 6:4). 'H NMR (DMSO-d,): 58.55
(t, 1H), 7.65 (d, 2H), 7.10 (d, 2H), 7.00 (d, 2H), 6.55 (d, 2H), 4.15 (d, 2H) 3.95
15 (9. 2H), 2.45 (g, 2H), 2.40 (s, 3H), 1.30 (s; 6H), 1.00 (t, 3H), 0.95 (t, 3H).

Example 27: ©
2-methyl-2-]4{[{(4-methyl-2-{4-ethylphenyl]-thiazo}-5-
ylcarbonyl)amlno]methyl}phenoxy]propionic acid
20 ' Example 26 was reacted as described in general procedure 8 to afford
the title compound as a white solid {62%). '
MS miz 439 (M+1)




standing (63% . Chromatographed: CH2A 2, then CH2CA ) MeCH (ﬁ%ggﬁg@ﬁ). "H
NVR (CDCI 3): 3 7.85 (dd, 2H), 7.20 (d, 2H), 7.08 (t, 2H), 6. (dy 2H),
6.35 (t,wodte2#.50 (d, 2H), 4.20 (q, 2H), 2.63 (s, 3H), BCHEPNIIH), 6 1. 23
(t, 3H. WD 01/40207 51 HO Exanple 31: 0 4 NMAY 2004 PCTIEPOQ 11995 2-neth
| -2- 4 4-nmeth |-2- 4-fluoro hen i-thiazol-5- ylcarbonyl)am nol net hyl ) pheno
y propionlc acid Exanple 30 was reacted as described in general procedure 8
to afford 5 the title conmpound as a white solid (72% . M 159C, M5 mlz 429
(Mtl) ci Exanmple 32: 2-neth [-2- 4 4-neth |-2- 4-chlorophenyl -thiazol-5- 10
yl car bonyl ) am no] et hyl ) phenoxyl propi offc acid ethyl ester Internediate 33
and Internedi ate 68 were reacted as described in general procedure 7 to
afford the title conpound as .a clear oil (78%. Chronmat ographed: CHzC 2,

then CH2Cl 2/ MeOH (99:1).'H NVR (CDCl 3): 8 7.[75 , 7.35 (d, 2H), 7.15
(d, 2H), 6.75 (d, 2H), 6.05 (t, 1H) &4 15 (q, 2H), 2.65
(s, 3H), 1.50 (s, 6H), 1.20 (¢, @ , 33+

2-met hyl -2-[4-{[ (4-net hyl - Aﬁ%;?)ro enyl ]t hi azol -5- )fl carbonyl

ani nol net hyl )pl‘@ hgpi oni coacid 20 Exanple 32 was reacted as described
l(goog/()e'nek/gl 12&8 My_jﬁjﬁl{fﬂmegrnyl-a-pher':yIgﬁaggwgm%gﬁyﬁaméﬁ solid
' methyl}phenoxy]propionic acid ethyl ester
_ Intermediate 31 and Intermediate 68 were reacted as described in
5 general procedure 7 to afford the title compound as a clear oit (52%). 'H NMR
(CDCl,): & 7.85 (m, 2H), 7.35 (m, 3H), 7.15 (d, 2R), 6.75 (d, 2H), 6.00 (t, 1H),
4.50 (d, 2H), 4.15 (q, 2H), 2.65 (s, 3H),1.5 (s, 6H), 1.2 (t, 3H).

Example 29: ©
10 2-methyl-2-[4-{[(4-methyI-2-phenylthiazol-5-ylcarbonyI)amino]-
methyl}phenoxy]propionic acid
Example 28 was reacted as described in general procedure 8 to afford

the title compound as a white solid (46%).
Mp 179°C

15

\,o%,@/\” ‘,{)’Q’F

Example 30: o

2-methyl-2-[4-{[(4-methyl-2-[4-ﬂuorophenyl]-thiazol-s-
ylcarbonyl)amino]methyl}phenoxy]prdpionic acid ethyl ester
Intermediate 32 and Intermediate 68 were reacted as described in
20 general procedure 7 to afford the title compound as a clear oil that solidified on
standing (63%). Chromatographed: CH,Cl,, then CH,Cl,/MeOH (99.5:0.5). 'H
NMR (CDCl,): & 7.85 (dd, 2H}, 7.20 (d, 2H), 7.08 (t, 2H), 6.80 (d, 2H), 6.35 (t,
1H), 4.50 (d, 2H), 4.20 (g, 2H), 2.63 (s, 3H), 1.55 (s, 6H), 1.23 (t, 3H).




52 Exanple 34: 0 4 MAY 2004 PCTIEPOO 11995 OCF3 2 nmeth |-2-[4-{

(4-nethyl -2-[4-trifluoronethoxyphenyl]-thiazol-5- ylcarbonykafiyngm;

nmet hyl } X ropionic acid ethyl ester Internediate 34 frediate
68 wer ep€’§2@{4é%ﬂqas described in 5 general procedure 6 topg?&gbgiﬁae title
conmpound as a yellow oil (41%, Chromatographed: CH2CI 21MeCH (99.5:0.5).
"HNWR (CDC!,): 8 7.90 (d, 2H), 7.20 (d, 2H), 7.15 (d, 2H), 6.75 (d, 2H),
6.05 (t, 1H), 4.45 (d-, 2H), 4.15 (q, 2H), 2.65 (s, 3H, 1.50 (s, 6H),
1.20 (t, 3H). OCF3 HO 10 Exanple 35: 2-nmethyl-2-[4-{[(4-nmeth
1-2-[4-tritluoronet hoxyphenyl | thiazol g3- ylcarbonyl)ani no] et hyl} phenoxy
propionic acid Exanple 34 was reacted as described in general procedure 8
to afford the title conpound as a brown viscous oil (45%. '"H NVMR (CDCl 3):
8 7.85 (d, 15 2H), 7.20 (d, 2H), 7.20 (d 2H) 6. 85 (d 2H) 6.05 (t, 1H),
4.50 (d, 2H). 2.65 (s, 3H), 1.50 QHLA O
2-met hyl -2-14-{[ (4- nmet hyl - 2-[ 4- ' I-5- 20

* yl car bonyl ) anm no] net hyl ) pH&: P i ester Internediate 35

and Internediate 68 vwere ted adescr| bed in general procedure 6 to
afford the titlﬂﬂﬂlﬂ!ﬁﬁid_as_a clear oil that solidified on standing
(229 . Chr onat ogaaptgd-2-[3y{f(4emetisyl<2-B-Mordphehyl]-tHiaddk-§-DMSO- do): 8 8.75

(t, 1H), 7!‘&&&@%&@%%&@% 675(d 2H), 4.35 (d,
25 2H), 4. : ning , s, 6H, 115 (t,
3H). 0 4 MAY 2DBsamplen3p v reanted epinseibed; in general procedure to afford

5 the title compound as a white solid (72%).
Mp 159°C; MS m/z 429 (M+1)

5
@/\H& l>’_®——Cl
Example 32: o

_ 2-methyl-2-[4-{[(4-methyl-2-[4-chloropheny!]-thiazol-5-
10 ylcarbonyl)amino]lmethyl}phenoxylpropionic acid ethyl ester
Intermediate 33 and Intermediate 68 were reacted as described in
general procedure 7 to afford the title compound as a clear oil (78%).
Chromatographed: CH,CI,, then CH,Cl,/MeOH (98:1). 'H NMR (CDCl,). 87.75
(d, 2H), 7.35 (d, 2H), 7.15 (d, 2H), 6.75 (d, 2H), 6.05 (t, 1H), 4.45 (d, 2H), 4.20
15 (q, 2H), 2.65 (s, 3H), 1.50 (s, 6H), 1.20 (t, 3H).

Example 33: o
2-methyl-2-[4-{[(4-methyl-2-[4-chlorophenyl]-thiazol-5-
ylcarbonyllaminolmethyl}phenoxy]propionic acid
20 Example 32 was reacted as described in general procedure 8 to afford
the title compound as a white solid (30%).
Mp 131°C




53 Ov HO Exanple 37: 2 -nethyl-2-[4-{[(4_-nethy 1-2-14- ”E‘td"l, E@/@mge
ny Il-th iazol-5- ylcarbonyl)a m no] net hyl ) phenoxy] propi-onic Exanpl e
36 was weaefedors described in general procedure 8 to af fRFHEPRMHINY t| e
conpound as a beige solid (51%. M5 niz 441 (M+l) Exanple 38: 10

2-met hyl -2-[4-{[ (4-net hyl - 2-[ 4- acetyl enyl phenyl ] -thi azol.5- Icarbon I am no
meth | henox ro ionic acid ethyl. ester Internediate 38 and |Internedi ate 68
were reacted as described in general procedure 6 to afford the title
conmpound as a brown oil that solidified on standing (84% .

Chr onmat ogr aphed: CH2Cl 2/ Et OAc (95:5). % M5 miz 463 (Mrl) HO Exanpl e 39:
2-meth | -2- 4 4-meth | -2- 4-acetyl enyl phenyl -thiazol-5-

yl carbonyl ) am no] met hyl ] phenoxy] propi onic agid 20 Exanple 38 was reacted as
described in general procedure 8 to afford [fthe titie\conpound as a pale
rose solid (44%. M5 (AP-) mz 433 ‘ N0 ? anple 40: 0 4 MAY

2004 PCT/ EPOO/ 11995 F3 2-petf <[ 4 hyI -2-14
trifluoromet hyl phenyl]-thiaZo 0

—

| Carbon 17amno meth | henox ro ionic
acid ethyl esteydipffs®diate 42 and Internmediate 68 were reacted as

described in 2-methy|-2-[4-{[(4-methyl-2-[4-triﬂuoromethoxyphenyl]-thiazol-s-
yIcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
intermediate 34 and Intermediate 68 were reacted as described in
5 general proceduré 6 to afford the title compound as a yellow oil (41%).
Chromatographed: CH,Cl/MeOH (99.5:0.5). 'H NMR (CDCl,): 8 7.90 (d, 2H),
7.20 (d, 2H), 7.15 (d, 2H), 6.75 {d, 2H), 6.05 (t, 1H), 4.45 (d. 2H), 4.15 (q, 2H),
2.65 (s, 3H), 1.50 (s, 6H), 1.20 {1, 3H).

10 - Example 35: ©
2-methyI-2-[4-{[(4-methyI-2-[4-triﬂuoromethoxyphenyl]-thiazol-s-
ylcarbonyl)amino]methyl}phenoxy]propionic acid
Example 34 was reacted as described in general procedure 8 to afford -
the title compound as a brown viscous oil (45%). '"H NMR (CDCl,): & 7.85 (d,
15 | 2H), 7.20 (d, 2H), 7.20 (d, 2H), 6.85 (d, 2H), 6.05 (t, 1H), 4.50 (d, 2H), 2.65 (s,

3H), 1.50 (s, 6H).
S e
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Example 36: o

2-methyl-2-[4—{[(4-methyl-z-[4~methoxyphenyl]-thiazol-s-
20 ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester |
Intermediate 35 and Intermediate 68 were reacted as described in
general procedure 6 to afford the title compound as a clear oil that solidiﬁed on
standing (22%). Chromatographed: cyclohexane/EtOAc (1:1). 'H NMR (DMSO-
dg): 6 8.75 {t, 1H), 7.90 (d, 2H), 7.20 (d, 2H), 7.05 (d, 2H), 6.75 (d, 2H), 4.35 {(d,
25 2H), 4.15 (q, 2H), 3.80 (s, 3H), 2.55 (s, 3H), 1.50 (s, 6H), 1.15 {t, 3H).




5 general procedure 7 to afford the title conpound as a cleﬁr @u 699 .
Chr omat ogr aphed: CI—|2CI2 "H NVR (CDCI3): S 8.00 (d, 2H), LW Bl 7 15
(d 2H) , 6.35 (t, 1H, 4.50 (d. 2H), 4.15 ( 0 (s,
2‘360}50{"&0 F3 Ho 10 Exanple 41, 2-meth 1.2 4 4-1¢ ferdphundod (5
4 trlfluoroneth | hen I-thiazol- 5-lcarbon | amno neth I " heno ro lonic
acid Exanple 40 was reacted as described in general procedure 8 to afford
the W conpound as a clear oil that precipitated in pentane as a white
solid 15 (19% . Chronmatographed: CH2C 2/ MeOH (95:5), then CH2C 2/ MeOH AcOH
(95:5:2m_). '"H NWR (DMSO-de): 5 9.55 68, 1H), 8.25 (d, 2H), 8.00 (d, 2H)
7.25 (d, 2H), 6.85 (d, 2H), 4.45 (d, 2H), 1.55 (s, 6H). H FCC Exanple 42:
20 2-nethyl-2-[4-(1(4 trifluoronmeth 1-2-[4-tertbutyl phenyi]-thiazol -
"yl carbonyl ) am nol net hyl ) phenoxy] propi onic_acid ethyl ester Internediate 42
and Internmediate 68 were reacted as descr eneral procedure 7 to
afford the title conpound as a cl met ogr aphed:

* CH2C1 2.' H NMR (CDOI, : B(E,gd n45\ ' 7.25 25 (d, 2H) 6. 85

(d, 2H), 6.40 (t, 1 (' 2H), 1.60 (s, 6H), 1.35 (s,
9H), .1.25 (t, Eﬁmfﬁi QTJ\/AY 004 WO 01/ 40207 PCT/ EPOQ 11995 55 HO Exarrpl e
43: 2-meth | -2= ; -t hi azol - 5-
yl car bonyl ) am nejies : thiggod-512 was reacted as
descri bed ymamﬂﬁfﬁémmqmuvﬂpﬁeﬁ@xﬁﬁﬂmdmc ac:d
5 Example 36 was reacted as described in general procedure 8 to afford
the title compound as a beige solid (51%).

MS miz 441 (M+1)

SV
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Example 38: 0

10 2-methyl-2-[4{[{4-methyl-2-[4-acetylenyliphenyl]-thiazol-5-
ylcarbonyl)aminolmethyl}phenoxy]propionic acid ethyl ester
Intermediate 38 and Intermediate 68 were reacted as described in
general procedure 6 to afford the title compound as a brown cil that solidified on
standing (84%). Chromatographed: CH,CL/EtOAc (95:5).
15 MS miz 463 (M+1)

Ho%/@’?‘. \D"@’z

Exaumpie 39: ©
2-methyl-2-[4-{[(4-methyl-2-[4-acetylenylphenyl}-thiazol-5-
ylcarbonyl)aminojmethyl}phenoxy]propionic acid
20 Example 38 was reacted as described in general procedure 8 to afford
the title compound as a pale rose sclid (44%).
MS (AP-) m/z 433 (M-1)




the title conmpound as a clear oil that precipitated in pent;wfmzzmv\hite
solid (100%9. MsS mlz 521 (Mtl) F3 10 Exanple 44: 2-nmeth |- th |-2-

4-trifl weegidyd pheny U-oxazol-5- y | inolnethy th | herRGIERINIAM acid
ethyl ester Internediate 52 and Internediate 68 were reacted as descri bed

in general procedure 7 to afford the title conpound as a clear oil (58%.
15 Chr omat ogr aphed: CH2Cl 2/ MeOH (99.5:0.5)."H NWR (CDCI 3): 5 8.05 (d, 2H),
7.65 (d, 2H), 7.25 (t, 1H), 7.15 (d, 2H) 6.75 (d, 2H), 4.50 (d, 2H), 4.15
(g, 2H, 2.70 (s, 3H, 1.50 (s, 6H), 20 (t, 3H). CF3 HO Exanple 45: 20

2-meth 1-2- 4-nmeth 1-2- 4- trlfluororretﬁ | hen I-oxazol -5- |carbon | am no

meth | heno ro ionic acid Exanple 44 was reacted as described in general

procedure 8 to afford the title conpound ag a yellow solid (98%. M5 (AP-) -
mz 461 (M 1) 25 WD 01/40207 56 Exanple 46: [0 4 MAY=2Q04 _ PCT/ EPOQ 11995 F=

2 methyl-2-[4- rbony |)am no net hyI S d adid et hyl ester

I ntermedi ate 54 and Inter% described in 5 general
procedure 6 to afford the ®mpolnd a%% clear oil (58%.

Chr omat ogr aphedgy 4iptd 4020H (99 "800, 5). M nlz 508 (M)
2-methyl-2-[4-{[(4-triﬂuoromethyl~2-[4-trifluoromethylphenyI]-thlazol-
5-ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl! ester
Intermediate 42 and Intermediate 68 were reacted as described in
5 general procedure 7 to afford the tite compound as a clear oil (69%).
Chromatographed: CH,Cl,. 'H NMR (CDCly): § 8.00 (d, 2H), 7.65 (d, 2H), 7.15
(d, 2H), 6.75 (d, 2H), 6.35 (t, 1H), 4.50 (d, 2H), 4.15 (g, 2H), 1.50 (s, 6H), 1.20 (&,

3H).
HO%QA ﬂpjff@ ’

10 Example 41: o
2-methyI-2-[4-{[{4-triﬂuoromethyl-2-[4-triﬂuoromethylphenyl]-thiazol-
S-ylcarbonyl]amino]methyl}'phenoxy]propionic acid
Example 40 was reacted as described in general procedure 8 to afford
the title compound as a clear cil that precipitated in pentane as a white solid
15 (19%). Chromatographed: CH,Cl,/MeOH (95:5), then CH,Ci/MeOH/AcOH
(95:5:2mL). ‘H NMR (DMSO-d,): & 9.55 (t, 1H), 8.25 (d, 2H), 8.00 (d, 2H), 7.25
(d, 2H), 6.85 (d, 2H), 4.45 (d, 2H), 1.55 (s, 6H).

\/oj?'(o FiC N
Example 42; o

20 2-methyl-2-[4-[[(4-triﬂuoromethyl-z-[4-tertbutylphenyl]-thiazol-s-
) ylcarbonyl)amino]methyl}phenog]gopionic acid ethyl ester
Intermediate 42 and Intermediate 68 were reacted as described in
general procedure 7 to afford the title compound as a clear oil (21%).
Chromatographed: CH,Cl,. *H NMR (CDCl,}: § 7.85 (d, 2H), 7.45 (d, 2H), 7.25
25 (d, 2H), 6.85 (d, 2H), 6.40 (t, 1H), 4.60 (d, 2H), 4.25 (q, 2H), 1.60 (s, 8H), 1.35
(s, 9H), 1.25 (t, 3H).




CF3 No Exanple 47: 10 2-net hyl

_2-[4-ff(4-nethyl-2-[4-trlfluoromethyl - 2-pyrid 0 4 MAY 2004

-yl carbo net hyl ) phenoxy] proplonic h ! henox ro io anpl e
46 was %’g'ﬁ 489'%;3 described in general procedure 8 to afflgtgfﬁ?%@lgtg%(tle
conpound as a white solid (11% m xture of the free base and hydrochloride
salt). "HNWR (CDCI3): 8 8.75 (s, 1H), 8.20 (d, 2H), 7.95 (d, 2H), 15 7.15
(d, 2H), 6.85 (d, 2H), 6.20 (t, 1H), 4.45 (d, 2H), 2.65 (s, 3H), 1.50 (s,
6H). | F3 Exanple 48: 2-neth I-2- 2-nethox -4 4-neth 1-2- 4-trifluronmeth |
hen 1- thiazol 5 ylcarbonyl)amlno] met hydg phenoxy] propi onic acid ethyl ester
20 Internediate 3 and Internedi ate 57 were reacted as described in general
procedure 6 to afford the title conpound as a clear oil (37%. M niz 537
“(MH1) 0 4 MAY 2004 WO 01/40207 57 HO Exanmple 49: PCT/EPOO 1 1995 F3

2-met hyl -2-(2-methox -4- (1(4-nmethyl-2-j4-ri et\hyl phenyl j -
thiazol -3- Icarbon | amino nmeth | hegox\y o0~ 6% —xanpl e 48 was
‘reacted as described in generl dure 8% ?afhodd ‘5 the title cofpound

as a white solid (53%. ‘ 2Pl & 50 o 2-net hyl - 2-
2- met hyl - 4- ( 4 4- tiflurorreth I henyl] t hi azol - 10 5- (carbon |
am no rTEth EJ}D&IEQQ,

al +
eRX— o101 (J.\.,IU ClIly I

2-methyl-2-[4-{[(4-tnﬂuoromethyl-2 [4-tertbutylphenyl]—thlazol-s-
ylcarbonyl)amino]methyl}phenoxy]propionic acid .

5 Example 42 was reacted as described in general procedure 8 to afford
the title compound as a clear oil that precipitated in pentane as a white solid
(100%).

MS m/z 621 (M+1)

Q

SSean rave

10 Example 44: 0
_ 2-methyl-2-]4{[(4-methy}-2-[4-trifluromethylphenyl]-oxazol-5-
" ylcarbonyl)amino]lmethyl}phenoxy]propionic acid ethyl ester
Intermediate 52 and Intermediate 68 were reacted as described in
general procedure 7 to afford the title compound as a clear oil (58%).
15 Chromatographed: CH,Cl,/MeOH (99.5:0.5). '"H NMR (CDCl;). 5 8.05 (d, 2H),
7.65 (d, 2H), 7.25 (, 1H), 7.15 (d, 2H), 6.75 (d, 2H), 4.50 (d, 2H), 4.15 (g, 2H),
2.70 (s, 3H), 1.50 (s, 6H), 1.20 {t, 3H).

Example 45: 0
20 2-methyl-2-[4{[(4-methyl-2-{4-trifluoromethylphenyl]-oxazol-5-
ylcarbonyl)aminc)methyl}phenoxy]propionic acid
Example 44 was reacted as described in general procedure 8 to afford
" the title compound as a yellow solid {(98%).
MS (AP-) m/z 461 (M-1)

25



Internediate 3 and Internediate 63 were reacted as descri be[g %ﬁﬂeral
procedure 6 to afford the title conpound as a white solid 43 Y
(CDCl 3)wolmAeRS (d, 2H), 7.65 (d, 2H), 7.05 (d, 1H), 6. 980@&1’001’119%) 6. 55
(d, 1H, 5.95 (t, 1H), 4.45 (d, 21-1), 4.15 (q, 2H), 2.65 (s, 3H), 2.15
(s, 3H, 1.50 (s, 6H, 15 1.15 (t, 3H). F3 HO Exanple 51: 2-meth 1-2-
2-meth | 4-nmeth 1-2- 4-trifluorometh I hen |- 20 thiazol-5- Icarbon i am no
meth | henox ro ionic acid Exanple 50 was reacted as described in general
procedure 8 to afford the title conmpound as a white solid (93%. M5 niz
493 (M+1) 0 4 MAY 2004 WO 01/40207 PCG® EP00111995 58 Exanpl e 52:
2-nmet hyl -2-[2-nmet hyl -4-[[ (4- met hyl - 2-[ 4-i sopropyl phenyl] thiazol-5- |carbon
| amino meth f henox ro ionic acid ethyl esger Internmediate 25 and .
I nternmedi ate 63 were reacted as described i
afford the title conpound as a whit a( -F131CHOExarrpIe
53: 2-methyl-2-- 2-nethyl -4-{f( t 2- [H4-i _ henyl -thiazol-5- 10
yl car bonyl ) am no] rret hyI )p%‘ﬁ pPoproni c acfd Exanple 52 was reacted as
described in g 904 @cedure 8 to afford the title conpound as a white
solid (85%. Msnrz 248 R 5-nmeth 1-2-
4-trifluoronet mﬂﬁﬁ&;&gﬁffﬁ-@fﬁ@k@t@“ 2 By@ﬁ thiaZol-$-
ylcarbonyl)ammo]methyl}phenoxy]proplomc acid ethyl ester

Intermediate 54 and Intermediate 68 were reacted as described in

rocedure 6 to

5 general procedure 6 to afford the title compound as a clear oil (58%).
Chromatographed: CH,Cl,/MeOH (99.5:0.5).
MS m/z 508 (M+1)
- /@” W WA
o
Example 47: ©
10 2-methyi-2-[4-{[(4-methyl-2-[4-triﬂuoromethyl-2-pyridyl]-thiazo|-5-

ylcarbonyl)amlno]methyl}phenoxy]proplonlc acid
Example 46 was reacted as described in general procedure 8 to afford

the title compound as a white solid (11%; mixture of the free base and
hydrochloride salt). 'H NMR (CDCly): 8 8.75 (s, 1H), 8.20 (d, 2H), 7.95 (d, 2H),
15 7.15 (d, 2H), 6.85 (d, 2H), 6.20 (t, 1H), 4.45 {d, 2H), 2.65 (s, 3H), 1.50 (s, 6H).

cIJ S}_O,CF,
\/O o N
Example 48: o
2-methyl-2-[2-methoxy-4-{[(4-methyl-2- [4-trifluromethyliphenyl]-
- thlazol-s-ylcarbonyl)amlno]methyl}phenoxy]proplonic acid ethyl ester
20 Intermediate 3 and Intermediate 57 were reacted as described in general
procedure 6 to afford the title compound as a clear oil (37%).

MS m/fz 537 (M+1)




I'carbon t amino meth | heno ro ionic acid ethyl ester Interppdjspbg 44 and
Internedi ate 68 were reacted as described in general procedure % to afford
t he t|tl\§ Oqu%gnd as a white solid (85%. 20 M5 mz 507 pMrEbodraiediO

Exanpl e g 4 MAY 2004 WD 01/40207 PCT/ EPOO’ 11995 59 2-nethyl-2-[4

[ (5-nmethyl-2-[4-trifluoronethyl phenyl thiazol-4- Icarbon i amno neth |
henox ro ionic acid Exanple 54 was reacted as descri bed in general
procedure 8 to afford the title conmpound as a white solid (39%. 5 M5 niz
479 (Mrl) Exanple 56: 2-neth |-2- 4 5-neth |-2- 3-trifluoroneth I hen
1-thiazol -4- Icarbon lamno nmeth | hengy ro ionic acid ethyl ester 10
Internmediate 25 and Internedi ate 63 were reacted as described in general
procedure 6 to afford the title conpound as a pale yellow oil (43%. Ms nmz
* 507 (M+l) Ho Exanmple 57: 15 2-mfth | -2- 485-neth |-2- 3-trifluorometh | hen
| -thiazol -4- Icarbon i am no neb letrfExanpl e 56 was

reacted as described in general aNofd the title conpound
“as a white solid (74%. lvson?%

THe foll owi ng I nternedi ates and
| i gands were pregpared far thg binding and transfection assays descri bed
below. 25 (i) 2 £C2: -t >
2-methyI-2-[2-methoxy-4-{[(4—methyl-2-[4-tnﬂuoromethylphenyl]-
ﬂ\iazol-s-ylcarbonyI)amino]methyl}phenoxy]propionic acid

Example 48 was reacted as described in general procedure 8 to afford

5 the title compound as a white solid (53%).
MS m/z 508
Lo}
CF
~.-° o N
Example 50: 0
2-methyI-2-[2-methy|-4-{[(4-methyl-2—[4—triﬂuromethylphenyl]-thiazol-
10 5-ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester

Intermediate 3 and Intermediate 63 were reacted as described in general
procedure 6 to afford the title compound as a white solid (33%). 'H NMR
(CDCL): & 7.95 (d, 2H), 7.65 (d, 2H), 7.05 (d, 1H), 6.95 (dd, 1H), 6.55 (d, 1H),
5.95 (t, 1H), 4.45 (d, 2H), 4.15 (q, 2H), 2.65 (s, 3H), 2.15 (s, 3H), 1.50 (s, 6H),
15 1.15 (t, 3H).

Example 51: bt
2-methyl-2-[2-methyl-4-{[(4-methyl-2-[4-triﬂuoromethylphenyl]-
20 thiazol-s-ylcarbonyI)amino]methyl}phenoxy]propionic acid
' Example 50 was reacted as described in general procedure 8 to afford
the title compound as a white solid {93%).
MS m/z 493 (M+1)




di fl uorophenyl ) urei do) ethyl henox -2-nethyl butanoic acid Trﬂi Mgﬁ@“@fund was
used as a control radioligand for hPPARa in the binding assa@ i bed
bel ow. Wi d181084750 descri bed in W00108002, the synthesi FCHERBII¥Fuced

bel ow; WO 01/40207 60 0 4 MAY 2004 PCT/ EPO0O/ 11995 internedi ate A

2- (4- (2- (Phenyl met hyl oxycar bonyl am no) et YI' ) phenoxy)- 2-nethyl butanoic acid
A sol ution of 4-(2-(phenyl nethyl oxycarbonyl am no) et hyl ) phenol (5.74 5 g;
21.16 mole) in 2-butanone (17 nL) and. chloroform (6 g) was added

dropwi se to a m xture of sodium hydrox%@e (9.0 g; 225 mmol e) and 2-but anone
(67 nL) whil st keeping the reaction tehperature bel ow 30C. The m xture was
allowed to stir at 30C for 4h. Ether (100 nL) was added and the resultant
solid was collected by filtration and washgd with ether (100 nL). The
solid was 10 dissolved in water (70 nlL) and]lany, rest=dyal /et her renoved by

evaporation. 1IN Hydrochloric aci admed - the pHto 1, and the
resulting oil was extractedow or onet (3 50 nm.). The conbined -
extracts were dried (Na2S™) Jand®evporated fo afford a yellow oil (3.82 g:

49% . ' H NWVR (@BGimple 5& 7.26 €5, 5H), 7.09 (d. 2H, J=7.9 Hz), 6.88 (d, 2H,
J=8.4 Hz), 5.09, 1S o2 ra 4R ﬂé{f(ghnétuﬂlé)-[4-i§gﬁ?a§ylgﬁehgl]-tﬂH)zol-%-75 (t,
47 (s.,. ,E., E

2H, J=6.7 Hz), =& . , 5 , 3H, J=2.6 Hz).
Mass spectyloashonylEminojmethyiipiienoxyjpropt I esteqp hy| .
2- I( 4- (2-( ppenylnﬁrarhigdmtycm hery awinediitd1 /83 phemoredoted ras rdﬁsctjhe%rlait (e 20 A
solution of |nternediat . : 4 i | Vi mam de 12
nL) Swas t rganesal szﬁdlﬂfgteaaéséffﬂﬁyg‘?B@%é&@%ﬁgésam@%iam?‘g) and et hyl
i odide (1.54 g;MpOZBE13Tel e) and the resulting mxture stirred at 23C for
2h. The mi xture was filtered and the solid collected was washed with et hyl
acetate (70 nL). The filtrate was washed% brine (4,x 50 nL), dried

S

(Na2SO>4) 25 and evaporated. The_resi dug ur i frex chr omat ogr aphy on
silica gel using hexane then 33y| nacel ape aneNas el uent to afford
a colorless oil Hoj?(o N

o]

Example 53:
: 2-methyl-2-[2-methyl-4-{[(4-methyl-2-[4-isopropyIphenyl]-thiazol-S-
10 ylcarbonyl)amino]methyl}phenoxy]propionic acid
' Example 62 was reacted as described in general procedure 8 to afford
the title compound as a white solid (85%).
MS miz 467 (M+1)

o)

15 Example 54: o

2-methyl-2—[4-{[(5-methyl-2-[4-triﬂuoromethylphenyl]-thiazol-4-
ylcarhonyi)amino]methyI}phenoxy]propionic acid ethyl ester

Intermediate 44 and Intermediate 68 were reacted as described in
general procedure 6 to afford the title compound.as a white solid (85%).

20 MS m/z 507 (M+1)

Example §5: ©




(1.27 g; 61%9%. 'H—NIVR (DVMBO-d6) 8 7.31 (m 5H), 7.06 (d, 2H, J=8.4 Hz),

6.68 (d, 2H, =8.4 Hz), 4.98 (s, 2H), 3.67 (s, 3H), 3.15 QrﬁM&HOUL 2.62 (t,
: gH J= 7%4—@4@@ 86 30 (m 2!—!),_ 1.38 (s, 3H), 0.86 (t, SHCT,E}:pzﬁ,;s,gtyg) Mass
pectro me (M:Na) = 408. Internediate C. Meth

2-am noeth | heno -2-nmeth | butyrate acetate salt 0 4 NAY 2004 V\D

01/ 40207 PCT/ EPOO/ 11995 61 A solution of Internediate B (1.27 g; 3.29

mol e) in methanol (50 nL) and acetic acid (0.4 g) was treated with 10%
pal I adi um on carbon and shaken in a hydrogen atnosphere (50 psi) for 2h.
The catalyst was filtered through celitgg and the solvent was evaporated to
afford a yellow oil in quantitative yield (1.04 5 g). 1H-NI\/R (CbA3): b
7.06 (d, 2H, J=8.4 Hz), 7 (d, 2H J 6, 70 ,2,3.76(3,
“3H), 3.02 (br sz-mmhylzi-ﬂz{[(ﬁrmgthl 2—[4-dsrtbﬂmron2mhvlph = 1.48 (s,

|3H% 0. 36 x&ca%ng%ahﬁoﬁ_ﬁé&*ﬁ ggrbgimﬁtﬁ;lcﬁ&f ?/‘fé (NH'|)+ 252. .
nt er nedi a eno
*-2-meth | butyr WWasfedsted s ‘#’g:& é@e %I%PE&H p’g&féﬁg‘wr"e@ﬁ? CH2Cl 2

(40 nl) waghe title sompound s sewhiteselitl S8%)um bi car bonate sol ution and the

or gapi c | ayer wg@ The aqueous |ayer was extracted with CH2C 2
(5 x§50 rnL) an H-Zslg S(R)'ﬁnﬂ ned organic | ayers were dried (Na2SO™4) and

evaporated to afford the free base as a yellow oil (1,61 g; 1009 . This
was di ssolved in CH2CI 2 (40 nL) and treate wth pyr| Pne (0.45 g; 5.61
mol e) and 2, 4- dinitrophenylsulfonyl . 5 61 mmol e), and the
m xt ure was aIIovved to stir at f h HWAL -) was added and
the organic | ayer separat e‘dv g wat 33 X 40 20 nlL) and saturated
sodi um bi car bonat e ) or gam o I ayer was dried (Na2SO™4) and
evapor at ed and & ' OFFE pRy—tsi ng 15- 20%

Et OAc- Hexane as Ehuﬂ'lyl-z-{ﬂ-ﬁlw-meihal-mlgmlﬂ el‘qmw yiphenyilthiazel4-5109 . '

NVR ( CDd 3)ylc§rb%n%a%noim§thyi}lﬁ1éldiﬂpl'ogidmc@l‘éi’d 95‘1"95@9'8 4 Hz, J'=2.3

Hz 7
). 108 0 Intermediate 25 and Intermediate 63 were reacted as described in
general procedure 6 to afford the title compound as a pale yellow oil (43%).
‘MS m/z 507 (M+1)

o CF,
S sas:ae

Example 57: 0
15 ' 2-methyi-2-[4-{[(5- methyl-2-[3-tnfluoromethylphenyl]-th:azol-4-
ylcarhonyl)ammo]methyI}phenoxy]proptomc acid
- Example 56 was reacted as described in general procedure 8 to afford
the title compound as a white solid (74%).
MS m/z 479 (M+1)

20
The following Intermediates and ligands were prepared for the binding
and transfection assays described below.
25 (i) 2-{4-(2-(2,3-ditritio-1-heptyi-3+(2,4-

diﬂuorophenyl)ureido)ethyI)phenoxyk2-methylbutanoic acid
This compound was used as a control radioligand for hPPARa in the
binding assay described below. It is also described in WQ000/08002, the

synthesis is reproduced below;




(d, 1H, J=8.4 Hz), 6.89 (d, 2H J=8.4 Hz), 6.54 (d, 2H, J=8.4 Hz), 5.34 (t,
1H, 25 J=5.3 Hz), 3.78 (s, 3H), 3.48 (g, 2H. J=8.3 Hz), 2.0%MAY20®RH J=6.6
Hz), 1,Q9d dia2072H), 1.42 (s, 3H), 0.93 (t, 3H, J=7.5 Hz) PCTERSPIEMWSate E
Met hyl 2- 4 2- 2,4-dinitro hen Isulfon ! het-2-en-1- lamno eth ! heno
-2-meth | butyrate 30 A solution of Internediate D (315 ng; 0.654 mole) in
THE (15 nL) was treated with triphenyl phosphine (343 ng; 1.308 mmol e),
hept-2-en-1-ol (150 ng; 1.308 nmole) and di et hyl azodi carboxyl ate (228 ny;
1.308 mvol e) and the m.xture allowed to stir at 23C for 1h. The sol vent
was evaporated and the residue purififd by chromatography using 10-15%

Et OAc- Hexane as eluent to 0 4 MAY TGa4 WO 01/40207 PCT/ EPO0O/ 11995 62
afford a sem -solid (400 ng; >100% . TLC and NMR shows that the desired
compound is present along with 1, 2-(diethoxycarbonyl)hydrazi ne.

| nt er medi at e FintbrhegiatePAl z-(@zmmwmeﬁmmcmﬁnmé}mﬁMtnvﬂ)rmqu)—z- 5

nmet hyl bu ﬁaﬁ&il:;‘ércid)n of Internediate E (400 ny; 0.654 mmle) in

CH2Cl 2 (5% ith triethyl an 132 N, k. d
mer capt f)acet i c ady golutien 9Fg%é—?e’aéﬁﬁmﬁéw@%ggﬁbﬁeﬁmﬁ%&@ggeW@Zﬁa? 0
stilg at 23 %ﬂ;(slgumdib)e in (rja'-bmalhena/a(ﬂ?dh‘iu)tanti-vaimthromrfmc{ﬁ(mom) addedwashed
wth water . eﬁmﬁ. i i Hﬂﬂﬁ - e
organic | ﬂ WIRE Oﬁ%’ga%\ﬁég@@“ ev%%ggég'?aga%t e ré?aflg%e%pfﬁiaed by
chr omat ogr(@pmLiuehiles keeping: thaceapiiom ipmpelatire Gaiqy éQcCHglj'E?n@"itW@nwﬁﬁm as
(elc%ng | to @gc%gc{?%r 9} BOGTck 41D: EtheBd0 @) Wakerdved atdﬁthh)azraesultamm(
1) 3 76 Was coligcted Ty, ilalion 3 welndd with sHigy (100 iy®) Treste dgel ™ )
(5,10 3H), disstvediin waler (D0 atL)(and 3y, residrab ether remoyed by evaporation. o1y ) |
|t er medl g4 MRS T Wabsadgl o adigB thd- GRMb-fi- ahddihedtebling Giewals Ur el do
eth | heno *2-he I'bu rate 20 A I | nt d . 0.452
ol €)1 exteasiacih diptiorometians Gy SRUEDY - Te BRFRIT Shfacs herd i
2, 4- di 1 uquapbeRyahs evperaed: td 2f0rdTg yelowl! (3@ g) 49%). 'H-NMR (CDCL,)

§7.26 (s, 5H), 7.09 (d, 2H, J=7.9 Hz), 6.88 (d, 2H, J=8.4 Hz), 5.09 (s, 2H), 4.75

15 (br s, TH), 3.42-3.44 (m, 2H), 2.75 (t, 2H, J=6.7 Hz), 1.92-2.00 (m, 2H), 1.47 (s,
3H), 1.04 (1, 3H, J=2.6 Hz). Mass spectrometry ES, m/e (M+H)'=372.

Intermediate B: Methyi 2-(4-(2-(phenyimethyloxycarbonylamino)
ethyl)phenoxy)-2-methyl butyrate
20 A solution of Intermediate A (2.0 g; 5.38 mmole) in dimethylformamide
(12 mL) was treated with potassium carbonate (2.23 g; 16.14 mmole) and
methyl iodide (1.54 g; 10.76 mmole) and the resulting mixture stired at 23°C for
2h. The mixture was filttered and the solid collected was washed with ethyl
acetate (70 mL). The filtrate was washed with brine (4 x 50 mL), dried (Na,SOQ,)
25 and evaporated. The residue was purified by chromatography on silica gel
using hexane then 33% ethyl acetate-hexane as eluent to afford a colorless oil
(1.27 g; 61%).
'H-NMR (OMSO-dg) & 7.31 (m, 5H), 7.06 (d, 2H, J=8.4 Hz), 6.68 (d, 2H,
J=8.4 Hz), 4.98 (s, 2H), 3.67 (s, 3H), 3.15 (m, 2H), 2.62 (t, 2H, J=7.1 Hz), 1.86
30 (m, 2H), 1.38 (s, 3H), 0.86 (t, 3H, J=7.3 Hz). Mass spectrometry ES*, m/e
(M+Na)* = 408.

Intermediate C: Methyl 2-(4-(2-aminoethyl)phenoxy)-2-methyl butyrate
acetate salt




and the mxture allowed to stand at 23C for 18h. The sol ven{j was evapor at ed
and the residue purified by chromat ography on silica gel ust ﬁgﬁ’mm%then 15%

et hyl ac te-hexane as eluent to afford a yell ow seni - sol} ;939 .
o5 bon: oA b s- (2, 4-di {1 uor ophenyl ) urea whi ch ORCEERS D

colum. "H-NWR (CDCI3): 6 8.85 (br s, 1 H, 802 (m 1H, 7.09 (d, 2H,
J=8.4 Hz), 6.77-6.90 (m 4H), 5.70 (m 1H), 5.36 (m 1H), 3.76 (s, 3H),
3.54 (t, 2H, J=7.3 Hz), 2.84 (t, 2H, J=7.1 Hz), 1.55 (br s, 1H), 1.46 (s,
3H, 1.25-1.35 (m 5H), 0.96 (t, 3H J=7.3 Hz), 0.88 (t, 3H J=7.4 Hz).
Mass spectronetry Cl/AP+, nfe 30 (M-Hg4=503.
2-(4-(2-(1-Hept-2-enyl-3-(2,4-d ifluorophenyl)ureido)ethyl) phenoxy) 2-
meth | butanoic acid (Radioligand Precursor A sqlution of Inter Si te G

* (370 ny; 0.736 mmél ssjution efdn iate B (1327 Et?ﬂﬁdgmpkédwaﬁtmwr@ N2 OH

(7.5 m) a%ggtsd?:getima&d & FPRhe trednsdpwith a Db palfadiurd ot dafBORaAd SHEKELIM0207

PCT/ EPOQ 1 3 2h.L{'(I)'h m re. was,acidifli ' Jacted
i th ethyl adairagen atmgsphere (3 pSifF %'bnﬁﬂheca%%”a?#‘cﬁ'%g&'%%gP?%fhed
wi th bri neandrtheco{ent 2@$)evapnthted dp affarcd. yelow aildpi auantiativepieldi (14 by
chro togrgzhy on silica gel using 20% ethyl acetate-hexane then ethyl

£ Rt luent to afford a tan oil. . 5 (280 I .78%.. 1 8
2 o5 8?038( m lier’]kb",Nngi(&;EerJ;)’ 7 Op-id, fmﬁ%'%ﬁég%(-d%fhzﬁ' ﬁ#@ﬁf@q@ 81
(d, 2H, J=%oRs Hm), 357656, GH), 30BNbr §. ), QB2(M)2H)3158 (s 3HAH .92<m, ZH)Hz)

2.87 (t, 2H, ,J77. C , 4 "ES* Afe(M+HH2521. 03 (t,
34, J=7. 3'1@@,&?@;5%;9@?8{?%2‘% é&&vg'sﬁ\/é%és&?@r%nét rs((ES-Ff; e (MH)4 =
489. Radioligand: 2-(4-(2-(2, 3-Ditritio-1-heptyl-3-(2,4-.
di f 1 uor ophenyl ) ysehHedisie ! MethyeRAYR-(240et hyl but anoi ¢ acid A sol ution of
radioliganm “abave [ 10 31 ous DWF (3.5 nL) was
t ransf er r edifigoph g xA Mﬁg eé}9.8 15 ng). The
reaction vessel wdssavtmuat btermetiatedadd A2mae) indetdaly ¥t i on
cyele and iaeduifioSstutafed SbbuTbatbdridle Sofltibn d fe dfpanidtayenwas e vias
al:et g:ft rit |ségggate§.e Jfltlee hq&z\a/gupsolra%re gvagrégtr%c@drﬁlﬁ{ EFECE' B30 kY %‘L)' 8nd the
16 combined organic layers were dried (Na,SO,) and evaporated to afford the free
base as a yellow oil (1.61 g; 100%). This was dissolved in CH,Cl, (40 mi) and
treated with pyridine (0.45 g; 5.61 mmole) and 2.4-dinitrophenyisulfonyl chloride
(1.5 g; 5.61 mmole), and the mixture was allowed to stir at 23°C for 3h. Water
(60 mL) was added and the organic layer separated, washed with water (3 X 40
20 mL) and saturated sodium bicarbonate (40 mL). The organic layer was dried
(Na,S0,) and evaporated and the residue purified by chromatography using 15-
20% EtOAc-Hexane as eluent to afford a fight yellow solid (1.38 g; 51%). ‘H-
NMR (CDCL): 6 8.63 (d, 1H, J=2.3 Hz), 8.49 (dd, 1H, J=8.4 Hz, J'=2.3 Hz), 8.07
(d, 1H, J=8.4 Hz), 6.89 (d, 2H, J=8.4 Hz), 6.54 (d, 2H, J=84 Hz), 5.34 {t, 1H,
‘25 J=5.3 Hz), 3.78 (s, 3H), 3.48 (q, 2H, J=8.3 Hz), 2.75 (t, 2H, J=6.6 Hz), 1.92 (m,
2H), 1.42 (s, 3H), 0.93 (t, 3H, J=7.5 Hz).

Intermediate E: Methyl 2-(4-(2-((2,4-dinitrophenyisulfonyl)(hept-2-en-1-
yl))amino)ethyl)phenoxy)-2-methyl butyrate

30 A solution of Intermediate D (315 mg; 0.654 mmole)} in THF (15 mL)

was treated with triphenylphosphine (343 mg; 1.308 mmole), hept-2-en-1-ol (150

mg; 1.308 mmole) and diethylazodicarboxylate (228 mg; 1.308 mmole) and the

mixture aliowed to stir at 23°C for 1h. The solvent was evaporated and the

residue purified by chromatography using 10-15% EtOAc-Hexane as eluent to




A portion of this solution (0.8 nL, 26.6 nCi) was purified n
amax
C8 25 mn gradient from4:1 acetonitrile:0.1 %G9FA to 9:1 g?ﬁ?@% i(::)ga/:

. 1% TFAvo @40285 nn). Fractions containg pure materi al M%T/Eml%‘d and
evap_orat ed under nitrogen. The residue was redissolved in acetonitrile to
provide a solution of the title conpound (82.0 G /nmmol, radiochem cal
purity, 999 . 2-(4-(2-(1-Heptyl-3-(2,4-difl uorophenyl)ure| do) et hyl ) phenoxy
-2- 25 nethyl butanoi ¢ acid The unl abelled ("cold") version of the above
radioligand was prepared as a control. A solution of Internediate G (10
ng) in anhydrous DMF (3.5 n) was trafdferred to a reaction vessel
containing 10 % Pd/C (9.8 ng). The reaction vessel was evacuated and

St A AR ISR T e et s

hydr ogen tered ro h celite and

evapor at edcorfipaundisiptesentealongiwith ile2(digthexyearaeny i ng 2%

?/FIO)—V g:H(Z;:I 2 ?ﬁ Fl ue[]t to afford a gum (7nmg). WO 01/ 40207 PCT/ EPOO 1995 64
met hy -

t hi azol - 5- (netlpt8 g stas : rpotht—wo SE

posigive cm@tﬁyq)bun‘aabat%PAR delta in the transfactlon assay and may be

R Sent) SerouR shitefl b?é”’{’he%'&iﬁ" g‘?r JRsaepidie i DHECIRISInmon! ¢
s ol Svam arepati vt drigHyIAEe 1 32 819, 15308 MREle) Snd Terspiancslic agis,
stirred at (@& Rig; 085 &Qﬁbley hﬁdh&éhnmewmammmb stit at 28 fomih.ndde for 2

h. 10 The re ctlonﬁglI ﬂr '“ﬁﬁgogm i¢ p}g df\gﬁm%r%w;g@q‘qudj whi ch

was washef™ Wi
conpdund (ad,@ecﬁ%sgdm%bﬁ:ar@r@iﬁﬂmmLM '[t(&f @rg@uq:@qfegn\%% E?étf {lﬂ%ﬁ(ﬂﬁet i the
1) phenyl ] - &,a5drhied? 8hdSthe residue purified by chromatography using 10% EtOAc-
Hexane then 50% EtOAc-Hexane then MeOH as eluent to afford an oil (177 mg;
78% from intermediate 24).
H-NMR (CDCL,): §7.06 (d, 2H, J=7.5 Hz), 6.75 (d, 2H, J=7.5 Hz), 5.59
16 (m, 2H), 3.76 (s, 3H), 3.30 (d, 2H, J=6.3 Hz), 2.87 (m, 4H), 1.96 (m, 4H), 1.47 (s,
3H), 1.28 (m, 5H), 0.96 (t, 3H, J=7.6 Hz), 0.86 (t, 3H, J=6.9 Hz).

Intermediate G: Methyl 2-(4-(2-(1-hept-2-enyi-3-(2.4-
difluorophenylureido)ethyl)phenoxy)-2-methylbutyrate
20 : A solution of Intermediate F (157 mg; 0.452 mmole) in methylene chloride
(5 mL) was treated with 2 4-difiuorophenylisocyanate (140 mg; 0.904 mmole)
and the mixture allowed to stand at 23°C for 18h. The solvent was evaporated
and the residue purified by chromatography on silica gel using 10% then 15%
ethyl acetate-hexane as eluent to afford a yellow semi-solid (212 mg; 93%).
25 Contaminated with bis-(2,4-diflucrophenyl)urea which co-elutes on column.
'H-NMR (CDCL,): & 8.85 (br s, 1H), 8.02 (m, 1H), 7.09 (d, 2H, J=8.4 Hz),
6.77-6.90 {m, 4H), 5.70 (m, 1H), 5.36 (m, 1H), 3.76 (s, 3H), 3.54 (t, 2H, J=7.3
Hz), 2.84 (t, 2H, J=7.1 HZ), 1.55 (br s, 1H), 1.46 (s, 3H), 1.25-1.35 (m, SH), 0.96
(t, 3H, J=7.3 Hz), 0.88 (t, 3H, J=74 Hz). Mass spectrometry CUAP’, m/e
30 {M+H)"=503.

2-(4-(2-(1-Hebt-z-enyl-3-(2.4-diﬂuorophenyl)ureido)ethyl) phenoxy)-2-
methylbutanoic acid (Radioligand Precursor)
A solution of Intermediate G (370 mg; 0.736 mmole) in methanol (15
35 mL) was treated with 1N NaOH (7.5 mL) and the mixture heated under reflux for




15 nmeth !sulfan ( heno cetic acid HO F3 Internediate H (4. was
:TE;I ui?'? wth Q.ﬁ g of tin powder in ethanol (20ni) an((:I d?@QMiim (20

) e reaction m xture was 20 poured into ic oHedsl 2
(200mL) ‘ghdﬁyp?ﬂber ed. The phases were separated and the g%ﬁgg%s | ayer was
extracted 2X 50 nL CH2C 2. The conbi ned organic layers were dried (MySOH4),
filtered and evaporated to yield 3.59 (97%. This material readily forns
disul fides and therefore was used imediately. It was dissolved in
acetonitrile (50m) with intermediate 2 (4.0 g, 14.0mV) and Cs2CO3 25 (10.1
g, 3.0 mM and stirred for 1 h then digguted with ether (200m.) and water
(200m.). The phases were separated and the organic phase was washed 2X
NaOH 0. 1IN (50ni), dried (MySHA), filtered and evaporated to afford crude O
4 NAY 2004200 Ty mbdore wey peiified mithy SNd4Chardhiextracted with ethyl aggtate (s

slurried i /gshﬁﬁﬁ”%@téﬁﬁbiﬁéd Hil 1dyels Refsiwashyd it bring, dribat(NapSOj)at e 59

(5. Qg, 749 teri ' be h I .

br epar e t heNd SYAPoEaRBou e RSIE RS PAUTAHEY CBrg BRBB R SUER &6 ol

in THE (10uging 20% ethpleacetatesheixane dhepethy avete aeclucnt deatford o taeiqy

igl ﬁglilltyg%gq\ﬁ%bt-lg%yed WI;A;]h INLICHin water (2 nL, 2 mol), and stirred
ro emperature ti

ol evated Lo 500CH-NMRACRANLS ohOSaOS G0l { J4adugaind Heh &0 it 2 "ol )

and the or gapigHspleveNid, RHNRX5R i), tRN6E (O N ) 285 3Aqetidls 3558 (1f 2HnJ#7.@h an

I nsol ubl e g S the I | [ feidyt dri

to afford d#lgkaﬂ' 2&10}3’2& mﬁf%@“?ﬁ@bﬁuﬁ?g\%ﬁs’ ! ?ir?)gﬁ GH)‘( f'\r&?gt'g}?'r a(r:![ gg
with Et OAcJEZ® Hel 0.88Tthe3kr drvhd Hzd o Mass spegtiamety ESare/s, MEBhe#8% t h wat er
(2 x 30 n), dried, filtered, and evaporated to afford the final product.

(ii1) 2- 2-neth-3- 3 3 4:¢ ¢l I 1 510415
f I uor ophenyl pi pe¥& - Lk P& no} ropyl ] phenyl t hi o) - 2-
met hyl r opdifhuctopleeny)Uitaido)ethypes -mashylbgtano | pha reference in the

transfection A solution of radioligand precursor prepared above (10 mg) in anhydrous
DMF (3.5 mL) was transferred to a reaction vessel containing 10 % Pd/C (9.8
15 mg). The reaction vessel was evacuated and degassed via one freeze-thaw-
evacuation cycle and then exposed to tritium gas (10.1 Ci). After 4h, the mixture
was filtered through celite, evaporated and the residue dissolved in acetonitrile.
A portion of this solution (0.8 mL, 26.6 mCi) was purified by HPLC (Dynamax
C8, 25 min gradient from 4:1 acetonitrile:0.1%TFA to 9:1 acetonitrile: 0.1% TFA,
20 235 nm). Fractions containg pure material were combined and evaporated
under nitrogen. The residue was redissolved in acetonitrile to provide a solution

of the title compound (82.0 Ci/mmol, radiochemical purity, 99%).

2-(4-(2—(1-Heptyl-3-(2,4-diﬂuorophenyl)ureido)ethyi) phenoxy)-2-
25 methylbutanoic acid
The unlabelled ("cold") version of the above radioligand was prepared as
a control. A solution of Intermediate G (10 mg) in anhydrous DMF (3.5 mL) was
transferred to a reaction vessel containing 10 % Pd/C (8.8 mg). The reaction
vessel was evacuated and degassed via one freeze-thaw-evacuation cycle and
30 then exposed to hydrogen gas. After 4h, the mixture was filtered through celite
and evaporated. The residue was purified by chromatography using 2%
MeOH/CH,CI, as eluent to afford a gum (7mg).




assays descri bed bel ow and as prepared according to the foll ow ng nethod:
Acetone Cl,CAO0H) M2 100% H | sooutylane CH2CI Il H=SO. . g)gﬂ& B% )

Al |yl phisigpdiagrgde Pdl OAc) 21 PPh, | NEt3 67% NH2NH2I Et CH rﬁ& 1995

4i | uor ophanylplpor2:Ilna | OEA - 70% 2) NCI | Diolans - b0% 20 0 4 MAY
2004 WD 01/40207 PCT/ EP00111995 66 Bi ndi ng Assay: Conpounds were tested
for their ability to bind to hPPAR gamma hPPAR al pha, or PPAR delta using
a Scintillation Proximty Assay (SPA). The PPAR |igand binding domain
(LBD) was expressed in E. coil as polyH s tagged 5 fusion proteins and
purified. The LBD was then |abel ed wi tff biotin and immbilized on

streptavidin-nodified scintillation proximty beads. The bead wer e then
i ncubated with a const,s ANDUNE o] e, \ e L Bhi
49653 for PPARiganws Geh-otolbel-dd

- 2 =22, 3" D O- - nepty
di fl uoroprwmpx aeetie\dgidt anoi ¢ acid for hPPAR 10
al pha and Ta e'ﬁ@% ggéwaa %85 (RRORaglel pasifive coBtroMfor PPAR deltalin.th€hem
Biol. 1997, 4, 909-918. For the struc ur?&ﬁ’@q‘sgféﬁgﬂfﬁ%@ of this ligand))
and var i apransfacliopaserY @ngdfeay,pe PLERARY AN , arter equilibration the

radigoactivity bound to the beads was neasured by a scintillation counter-

The anpunt of 0
| ,,\D,u\,o\[éL
520

icl

Intermediate H
Chlorosulfonic acid (15mL) was cooled to 0°C. then 10.0 g (0.05M) of
ethyl (2-methylphenoxyacetate was added over 10 m. The reaction mixture was
stirred at 0-5°C for 30m, the bath was removed and stirring continued for 2 h.
10 The reaction mixture was poured into ice, forming a white solid which was
washed with ice water and dried under high vacuum affording the title compound
(12.846 g ,86%).

2-{2-methyl-4-[({4-methyl-2—[4-(triﬂuoromethyl)phenyl]-1 ,3-thiazol-5-

15 yl}methyl)sulfanyl]phenoxy}acetic acid
0O
Ao
HO CF,
S
S \ p

Intermediate H (4.68g, 16mM) was refluxed with 9.6 g of tin powder in

ethanol (20mL) and dioxane/HCI (20 mL). After 3 h the reaction mixture was

20 poured into ice and CH,Cl, (200mL) and filtered. The phases were separated
and the aqueous layer was extracted 2X 50 mL CH,Cl,. The combined organic

layers were dried (MgSO,), fitered and evaporated to yield 3.5g (87%). This

material readily forms disulfides and therefore was used immediately. it was
dissolved in acetonitrile (50mL} with intermediate 2 (4.0 g, 14.0mM) and Cs,CO,

25 (10.1 g, 31.0 mM) and stirred for 1 h then diluted with ether (200mL) and water
(200mL). The phases were separated and the arganic phase was washed 2X

NaCH 0.1N (50mL), dried (MgSO0,), filtered and evaporated to afford crude



nonspeci fic binding, as assessed by control wells contai nigngwao, 0B M of the
15 correspondl ng unl abel ed |igand, was subtracted from each c]ata poi nt. For
each co pgwéest ed, plots of ligand concentration vs. §PMeBho/ {1964 0l i gand
bound 88t r uct ed and apparent K, values were estinmated from

nonl i near Ieast squares fit of the data assum ng sinple conpetitive

bi nding. The details of this assay have been reported el sewhere (see,

Bl anchard, S. G et. al. Developnment 20 of a Scintillation Proximty Assay
for Peroxisome Proliferator-Activated Receptor ganma Ligand Bi ndi ng

Domai n. Anal . Biochem 1998, 257, 112-%&9). Transfection assay: Conpounds
were screened for functional potency in transient transfection assays in
CV-1 cells for their ability -to activate the PPAR subty (s) 25

* (transact | paidueh (653 ay,)). whichrwas slugied ipshesinesatber thinaid diteredelgrigldsy st em
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suppl enment gfemid. And¥apdeaitédtaiaiard thefiadl paddictser um and the test conpound
at the appropriate 5 concentration. After an additional 24 h, cell extracts
were prepared and assayed for alkaline )pcqgﬁg;lﬂgase )a_{kqw 3-gal act osi dase

activity. Al kal ¢ pho2rR=ngthyl-3-[3{3-(4-c mirio
15 fluorophenylpiperazin-1-yljj[1.3 5]tnaznn-2-ylam|no}propyl]phenylthlo) -2-

methylpropionic acid ‘
This compound was used as a PPARaipha reference in the transfection

- assays described below and as prepared according to the following method:
b r  Aliylphthalimide
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activity was corrected for transfection efficiency using t
] 3-gal actosi dase activity as an internal standard (seeg f%Méiginr%ol e,

Kl i ewerwodisbeor €t. al. Cell 83, 813-819 (1995 Rosi gIPICIT 1

49653) was used as a positive control in Ehe h?:’?:’AR gamgra ainggg %I?EeRL
positive control in the hPPAR al pha assays was

2- (2-net hyl - 3-[3-{3- (4-cycl ohexyl am no) - [ 6- (4-f | uor ophenyl pi perazin-1
yl)][1,3,5]triazin-2-yl am no) propyl ] phenyl t hi 0) - 2-met hyl propi oni ¢ acid. The
positive control for PPAR delta assays was 2-[2-nethyl-4-[({4-nethyl-
{trifluoromethyl)phenyl]-1,3-thiazol - 8§l }methyl)sul fanyl ] phenoxy}acetic
acid. 15 Table 2. PPAR Transactivation activity for selected conpounds.

Exanpl e no. human 0OE Mhuman gEC. VI || human. 6CM pM Exanpl e 1

0. 01710. 00010. @&.B&igﬂzd 2 0.0062.96010. 000 Exanple 6 0n12)3010 00010. 000
gxg(r)nil4 eg%o 0. 1CThapaiiEonweee tEstadpifer thieio. aiility otoo birgl, %d\lﬁs%é gammga
Banpl & ﬁ%@%ﬁ*f‘%@%& FHR deld Lahd'd St o s

mc\)' 0 EX
o 0024 oswmmggndrmrbnwomaﬂﬂi bwei@wseﬂd ogfsop@ﬂ%
e 33,4 46roR6AS P Qufiedp| ETHR LIBIOKES aam“ﬁaemmm@?ﬁéﬁgo 000

0.
Exgngﬁi T 3@&?@?@*&8%%@@80@%%*@53@5%@ Jeas. 532
0. 0101. OOG\ieﬂeCtﬂén incubated with a constant amount of the appropriate raggllgand (°*H-
BRL 49653 for PPAR gamma, radiolabelled 2-(4-(2-(2,3-Ditritio-1-heptyl- 3-(2,4-
difluoropheny!)ureido)ethyl)phenoxy)- -2-methylbutanoic  acid for hPPAR
10 alpha and labelled GW 2433 for PPAR delta (see Brown, P. J et al . Chem. Biol.
1997, 4, 909-918. For the structure and synthesis of this ligand)) and variable
concentrations of test compound, and after equilibration the radioactivity bound
to the beads was measured by a scintillation counter. The amount of
nonspecific binding, as assessed by ‘control wells containing 50 uM of the
15 corresponding untabeled ligand, was subtracted from each data point. For each
compound tested, plots of ligand concentration vs. CPM of radioligand bound
were constructed and apparent K, values were estimated from nonlinear least
squares fit of the data assuming simple competitive binding. The details of this
assay have been reported elsewhere (see, Blanchard, S. G. et. al. Development
20 of a Scintillation Proximity Assay for Peroxisome Proliferator-Activated Receptor
gamma Ligand Binding Domain. Anal. Biochem. 1998, 257, 112-119).

Transfection assay:
Compounds were screened for functional potency in transient transfection
assays in CV-1 cells for their ability to activate the PPAR subtypes
25 (transactivation assay). A previously established chimeric receptor system was
utilized to allow comparison of the relative transcriptional activity of the receptor
subtypes on the same target gene and to prevent endogenous receptor
activation from complicating the interpretation of results. See, for example,
Lehmann, J. M.; Moore, L. B.; Smith-Oliver, T. A Wilkison, W. G.; Willson, T.
30 M.; Kliewer, S. A., An _antidiabetic thiazolidinedione is a high affinity ligand for
eroxisome proliferator-activated receptor y (PPARY), J. Biol. Chem., 1995, 270,
12953-6. The ligand binding domains for murine and human PPAR alpha, PPAR
gamma, and PPAR delta were each fused to the yeast transcription factor GAL4
DNA binding domain. CV-1 cells were transiently transfected with expression
35 vectors for the respective PPAR chimera along with a reporter construct




U 4 MAY 2004 WD 01/40207 i. 5 10 15 20 2. 3. 25 4. 5. 30 6. Wat is clai
U . 3. . b. : ai ned
is: 68 PCTI EP00111995 A conpound of fornula (1) and phar mdkcieMAY i | y

accept a %(ﬁ-l&ﬁ’ sol vat es and hydrol ysabl e esters there "\ X2
(1) whe?‘é’l n;?&, represents 0 or S; R and R2 independentlgéglggjggﬁ? H,

hal ogen, -CH3 and -OCH3; n represents 1 or 2; X2 represents NH, N ;
One of Y and Zis N and the other is 0 or S; R3 replroesents phe,nyl CI;? or o
pyridyl (wherein the Nis in position 2 or 3) and is optionally
substituted by one or nore hal ogen, NO2, NH2, CF3, OCF3, OCl. 6straight or
branched al kyl, C, 4 straight or branche¥ al kyl , al kenyl or

containing five copies of the GAL4 DNA binding site driving expression of
secreted placental alkaline phosphatase (SPAP) and B-galactosidaée. After 16
h, the medium was exchanged to DME medium supplemented with 10%
delipidated fetal calf serum and the test compound at the appropriate
5 concentration. After an additional 24 h, cell extracts were prepared and assayed
for alkaline phosphatase and B-galactosidase activity. Alkaline phosphatase
activity was corrected for transfection efficiency using the p-galactosidase
activity as an internal standard (see, for example, Kliewer, 3. A, et. al. Cell 83,
813-819 (1995)). Rosiglitazone (BRL 49653) was used as a positive control in
_ the hPPAR gamma assay. The positive control in the hPPAR alpha assays was
2-(2-methyI-3-[3-{3-(4—cyclohexylamino)-[6-(4-ﬂuorophenylpiperazin-1 -
yD][1,3,5)triazin-2-ylami no)propylJphenylithio)-2-methylpropionic acid. The
positive control for PPAR delta assays was 2-{2-methyl-4-[({4-methy}-2-
{trifluoromethyl)phenyl}-1,3-thiazol-5-yl}methyl)su Ifanyljphenoxyl}acetic acid.
15 |
Table 2. PPAR Transactivation activity for selected compounds.

Example no. | human gEC,, pM human sEC,, yM human 4EC,, M
Example 1 0.7 10.000 10.000
Example 2 0.006 2.950 10.080
Exampis & 0.230 10.000 10.000

Examplie 10 0108 10.000 10.000
Exampls 13 0.005 10.000 0250
Exampie 15 0.004 4370 2,640
Example 17 ' 0.027 - 10,000 10.000
Exampls 21 0.028 10.000 10.000
Example 23 0.007 9190 10.000
Exampie 26 o.010 2.700 10.000
Example 27 0.002 4.080 8.820
Example 29 0.122 10.000 40.000
Example 31 DD+ 10.000 16000
Example 33 0.014 5.350 10.000
Exampls 38 0.004 4,590 10.000
Example 37 0.020 10.000 10.000
Example 39 0036 2.480 10.000
Example 41 0.006 10.000 0.032
Exampls 46 0.400 1540 10.000
Example 47 goz20 7.300 10.000
Exampls 48 0.010 1.000 10.000




al kynyl with the provision that when R3 is pyridyl, the N i#84umiibitituted;
R represents CF3 or CH3 A conmpound of fornula (I) which is a hPPAR al pha
agoni st oy Gespound according to claim2 which. is a sel ®ATERSOAPPAR al pha
agoni st. A conpound according to clains 1-3 wherein X, represents 0. A
conpound according to clainms 1-4 wherein one of R and R2 is H A conpound
according to claim5 wherein R and R2 both represent H. 0 4 MAY 2004 WO
01/ 40207 7. 8. 59. 10. 11. | -12. 13. 15 14. 15 20 16. 25 30 35
PCT/ EPOQ 11995 69 A conpound according to any of clains 1-6 wherein n
represents 1. A conpound according to Gy of clains 1-7 wherein X2
represents NH A conpound according to clains 1-8 wherein Z represents N.
A conpound according to clains 1-9 wherein Y represents S. A conpound
according to' any of clains 1-10 wherein R3 is

What is claimed is:

1. A compound of formula (i) and pharmaceutically acceptable salts,
5 solvates and hydrolysable esters thereof

R? Q
%" JOYp
x'I
O

wherein;

10
X, represents O or S;

R' and R? independently represent H, halogen, -CH, and —OCH,;
n represents 1 or 2;
X, represents NH, NCH, or O;

15 One of Y and Z is N, and the other is O or S; .
R® represents phenyl or pyridyl (wherein the N is in position 2 or 3) and is
optionally substituted by one or more halogen, NO,, NH,, CF,, OCF,, OcC,.
(straight or branched alkyl, C,, straight or branched alkyl, al|-<enyl or
alkynyl with the provision that when R? is pyridyl, the N is unsubstituted,;

20 R* represents CF, or CH,

2. A compound of formuia (I} which is a hPPAR alpha agonist.

3. A compound according to claim 2 which is a selective hPPAR aipha
25 agonist.

4. A compound according to claims 1-3 wherein X, represents O.
5. A compound according to claims 1-4 wherein one of R' and R%is H.

30
6. A compound according to claim 5 wherein R' and R? both represent H.



nonosubstituted. A conpound according to claim1l where R3 i%
nonosubstituted with CF3. A conpound according to claim 19 MAY1@UWerei n
R3 is moposubstituted in the Para position. A conpound ac ' any
previ ousWO Y %herein R3 is phenyl. A conpound accor di nggtegiﬁggel%?secedi ng
claimwherein R4 is CH3. A conmpound sel ected from
2-methyl -2-14-{[(4-methyl -2-[4 trifluoronethyl phenyl)-thiazol -5-
yl carbonyl ) am no] et hyl } phenoxy] propi oni ¢ acid ethyl ester
N-nmet hyl - 2-nmet hyl - 2-[4-{[ (4-nethyl -2-[4-trifl uoronet hyl phenyl ]-thiazol -5-
yl car bonyl ) am no] et hyl } phenoxy] propi onigg aci d ethyl ester
4-met hyl -2-[4-trifluoronet hyl phenyl]-thiazol -5-carboxylic acid 4-(1-
t ert butyl oxycar bonyl - 1- net hyl et hoxy) benzyl ester
2- et hyl - 2-4.4- { [A dompbhyd agedrdingdotanytoficiaimayi-§ whereip pirepresents 1.
yl car bonyl ) am no] net hyl ) phenoxy] propi oni c acid ethyl ester
2-methyl -2-[4-{1(4-nethyl -2-[4-isopropyl phenyll-thiazqQl-5- vyl carhonyl)a
ni no] met hyI8 phefb%9NpPURd agcerding ta aé’tyrfif |°Paé'§'§\é/‘r"} whatif &, repre¥efi@ NS
2-methyl -2-[4-{[(4-nmethyl -2-[4-n itrophenyl]-thiazol - 5-
yl cagpbonyl ) am no}] net hyl L.oni € ndtt.at S
2-mePhyl - 2-84- { [ &9W¥H§$E§S€@%ﬁwh%g%ﬁ§nflp] cfeif 2 vepr N
yl car bonyl ) am no] net hyl } phenoxy] propi onic acid ethyl ester 5 10 15 20 25 30
VO 01/402073/0 %éo%ﬁuﬁ@%corﬁ%‘ {eRMis 1.8 Aherein Y represents S.

}4-([ 4- et hyl - 2 [

2- met hyl - 2- -[4-am i nophe nylj-thiazol-5-
11. A compound according to any of claims 1-10 wherein R® is
Vo monosubstituted.

12. A compound according to claim 11 where R? is monosubstituted with CF,.

13. A compound according to claim 11 or 12 wherein R? is monosubstituted
15 in the para position.

14. A compound according to any previous claim wherein R? is phenyl.

15 A compound according to any preceding claim wherein R'is CH,.
20 : :

16. A compound selected from:
2-methyl-2-[4-{[(4-methyl-2—[4-triﬂuoromethyIphenyl]-thiazol—5-
ylcarbonyl)amino]ethyl}phehoxy]propionic acid ethyl ester
N-methyl—2-methyI-2-[4-{[(4-methyI-2-[4-triﬂuoromethylphenyl]-th‘tazol-5-

25 ylcarbonyl)amino]ethyi}phenoxy]propionic acid ethyl ester
4-methyl-2-[4-trifluoromethylphenyl]-thiazol-5-carboxylic acid 4-(1-
tertbutyloxycarbonyl-1-methylethoxy) benzyl ester
2-methyl-2-[4-{[(4-methyl—2-[4—tenbutylphenyI]—thiazoI-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester

30 2-methyl-2-[4-{[(4-methyl-2-[4-isopropylphenyl]-thiazol-5-
ylcarbonyl)amino)methyl}phenoxy)propionic acid ethyl ester
2-methyl-2-[4-{[(4-methyl—2-[4—nitrophenyl]-thiazol-s-
ylcarbonyl)amino]memyi}phenoxy]propionic acid ethyl ester
2-methyl-2-[4-{[(4-methyl-2-{4-aminophenyl]-thiazol-5-

35 yicarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester



yl car bonyl ) am no] net hyl } phenoxy] propi oni¢c acid

2- et hyl - 2-[ 4- ([ (4- net hyl - 2-[ 3, 4-di chl or ophenyl ] -t hi azol - 8-4 MAY 2004

yl car bomyd psv2o0] net hyl } phenoxy] propi oni ¢ acid et hyl est ePCI/EPO0/11995
2-methyl -2-[4-{[(4-nmethyl -2-[3-fluoro-4-trifluoronethyl phenyl]-thiazol - 5-
yl car bonyl ) am no] net hyl } phenoxy] propi oni c acid ethyl ester

2-met hyl -2-[4-{[ (4- met hyl - 2-[ 4- br onophenyl ] -t hi azol -5- yl carbonyl) a

m no] met hyl } phenoxy] propi onic acid ethyl ester

2-methyl -2-[4-{[(4-nmethyl -2-[4-ethyl p_henyl]-thiazol-5-

yl car bonyl ) ani no] net hyl } phenoxy] pr opi ofPc acid ethyl ester

2-met hyl - 2- (4_(((4- net hyl - 2- phenytt hi axol - 5-yl car bonyl ) am no] -

thyl } ph 4-{{(4-nethyl -2-[4
Tuor ohony 1 1 ATSSBR-a T Je edyb ot mophénpinbEaLE: L . L o Y et
VI carbonyl ) am 1 ““M"*Wm;“mﬁs::&;ﬁﬁzresz@t azolee

C az
2- et hyl - 2- [ 4- (T(4- ' |-5.
o1 carbonyt) am & iﬁp %mﬁaﬁ VP hbr BRI BT B ebfy 20
2- meg hy| - 2- [ 4- { 2{rvethpk-2:4-{[04-btimd 23S AuysiedytrifluenometaylpBenyl)-thiazol-5-
L) i e e Hacter
yl car bgnyl ) ami némethyb? ‘bﬂé‘h‘ HQEF@IM r]ggster
§| (r:n; Bg|ny|2) ([;]11 E] Iéértidnybémma}metﬁmbhé?éxﬂpmprbhlmcacmlrethyzsth::anyI] t hi azol - 5-
2- met hyl - 2- [ 4- {?ﬂ%p?/#i‘gﬁﬁepﬁ%‘ﬁ %ﬁ %ﬂ?@h?@%ﬁrﬁé ey g-thi azol - 5-
yl ¢t bonyl ) ani nml}:amqmyl)mm@zy]yﬂ}pbgmwﬂwoa@m q’.ﬂ Y ester
2- et hyl - 2- [ 4- { p(fath I-J‘zJ m%thwlz Bhérﬁﬂthiﬁzbb’.él-lyidanbdnwl)akﬂmb]hl azol - 5-

| b |

Lt iyl 22 Ca- { MENHBARpBABRPFE BRI BB oy i1 oxazol -

yl car bonyl ) ami nﬂ}methlyryll-}{ﬁ{{éﬁmr)dr%[ﬁ ﬂ}mf@PMYH'tBHWI est er

2-met hyl - 2-[ 4- { gy i miro]inétiyliphbhé:8)Fbpivhic’adkl eth lebter hi azol - 5-

T R e e N
ylcarbony!)amino]methyl}phenoxy]propionic acid ethyl ester
2-methyl-2-{4-{[(4-methyl-2-[4-trifluoromethoxyphenyl}-thiazol-5-
yicarbonyl)amino]methyl}phenoxylpropionic acid ethyl ester
2-methyl-2-[4-{[(4-methyl-2-[4-methoxyphenyl}-thiazol-5-

20 ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
2-methyl-2-[4-{[(4-methyl-2-{4-acetylenylphenyl]-thiazol-5-
ylcarbonyl)amino]methy!}phenoxy]propionic acid ethyl ester
2-methyl-2-{4-{[(4-trifluoromethyl-2-[4-trifluoromethylphenyl]-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester

25 2-methyl-2-[4-{[(4-trifluoromethyl-2-{4-tertbutylphenyl]-thiazol-5-
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30 yicarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
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ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
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ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
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2-methyl-2-[4-{[(5-methyl-2-{3-trifluoromethylphenyl]-thiazol-4-
ylcarbonyl)aminocjmethyl}phenoxy]propionic acid

17.. A compound selected from:
2-methyl-2-[4-{[(4-methyl-2-[4-trifluoromethylphenyl]-thiazol-5-
ylcarbonyl)amino]ethyl}phenoxy]propicnic acid ethyl ester
2-methyl-2-[4-{[(4-methyl-2-[4-trifluoromethylphenyl}-thiazol-5-
ylcarbonyl)amino]ethyl}phenoxy]propionic acid -
N-methyl-2-methyl-2-[4-{[(4-methyl-2-{4-trifluoromethylphenyl}-thiazol-5-
ylcarbonyl)aminolethyl}phenoxy]propionic acid
2-methyl-2-[4-{[(4-methyl-2-[4-tertbutylphenyl]-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid
2-methyl-2-[4-{[(4-methyl-2-[4-isopropylphenyl]-thiazol-5-
ylcarbonyl)aminojmethyl}phenoxy]propionic acid
2-methyl-2-[4-{[(4-methyi-2-[4-nitrophenyl]-thiazol-5-
ylcarbonyl)aminojmethyl}phenoxyjpropionic acid
2-methyl-2-[4-{[(4-methyl-2-[3,4-dichlorophenyl}-thiazol-5-
ylcarbonyl)amino)jmethyl}phenoxy]propionic acid
2-methyl-2-[4-{[(4-methyl-2-[3-fluoro-4-triflucromethylphenyi]-thiazol-5-
ylcarbonyl)amino]methyi}phenoxylpropionic acid
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15 2-methyl-Z—[4-{[(4-methyi-z-[4-acetylenylphenyl]-thiazol-5-

ylcarbonyl)amino]methyl}phenoxy]propionic acid
2-methyi-2-[4—{[(4-triﬂuoromethyl-2-[4-triﬂuoromethylphenyt]—thiazol—5—
ylcarbonyi)amino]methyf}phencxy]propionic acid
2-methyI-2-[4-{[(4-methy|-2-[4—triﬂuromethylphenyl]—oxazol-s-

20 ylcarbonyl)amino]methyl}phenoxy]propionic acid
2-methyI-2-[4-{[(4«methyl-2-{4—triﬂuromethyl-2-pyridyt]-thiazo|-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid
2-methyl-2-[2-methoxy-4-([(4-methy|-2-[4-trif|uromethylphenyl]—thiazol-s-
ylcarbonyl)amino]methyl}pheﬁoxy]propionic acid

25
18. 2-methyl-2-[4-{[(4—methyl-2—[4-trif|uoromethylphenyl]thiazol-s-ylcarbonyl)-
amino]methyl}phenoxy]_propionic acid.
19. A compound according to any of claims 1-17 for use in therapy.
30

20. A pharmaceutical composition comprising a compound according to any
of claims 1-17.

21. A pharmaceutical composition according to claim 20 further comprising a
35 pharmaceutically acceptable diluent or carrier.
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2-met hyl -2-[4-{[(4-nmethyl -2-[4- trlfluoronethylphenyl]thlazol % Pcarbonyl)
ani no] netWployAwnoxy] propi oni ¢ acid. 19. A conpound accor dpigepdd/@s of
clainms 1-17 for use in therapy. 30 20. A pharnaceutical conposition
conprising a conpound according to any of clains 1-17. 21. A

phar maceuti cal conposition according to claim?20 further conprising a 35
pharmaceutically acceptable diluent or carrier. 0 4 MAY 2004 WO 01/ 40207
PCTI EPOO/ 11995 73 5 1 22. Use of a conpound according to any of clains 1-17
for the manufacture of a nmedicanent fofdthe treatnent of a hPPAR al pha

di sease or condition. 23. Use according to claim22 wherein the hPPAR

al pha nedi ated di sease or condition is dyslipidema, syndronme X, heart
failure, hyperchol esterenia, cardiovascular disease, type Il diabetes

nel litus, t3de |Usk abateampaungiuadoording o anyef elaims det? fgrithe manufattase t v,

jnflammation, angr gXigeditdmént2icinthe ARRAMAEHE dIC4VRPPAR alpha disease or

condition.

23. Use according to claim 22 wherein the hPPAR alpha mediated disease or
condition is dyslipidemia, syndrome X, heart failure, hypercholesteremia,
cardiovascular disease, type |l diabetes mellitus, type | diabetes, insulin
resistance, hyperlipidemia, obesity, inflammation, anorexia bulimia and

1 anorexia nervosa



