WO 01/ 40207 PC /EPOQ 11995 SUHSTI TUr D OXAZOLES AND THI AZOLES DERI VATI VES
AS HPPAR ALPHA ACTI VATORS The present invention relates to certain novel
conpounds. WAOHHMR4T cul ar, the present invention rel at ePCEEPOORPSUNS t hat
activate the al pha subtype of 5 the human peroxi sonme proliferator
activated receptor ("hPPAR al pha'). The present invention also relates to
nmet hods for preparing the conpounds and nethods for prevention or
treatment of PPAR.al pha nedi ated di seases or conditions. 10 Several
i ndependent risk factors have been associated with cardi ovascul ar di sease.

These incl ude ,]pﬁ[,; 0 e S, i | evel s of
triglycerides, - eva %&%%f %P%?%riggﬁfv m}ﬁéaktg%gf A% #’gz}h ‘hc rol, and
| ow | evel s of HDL chol esterol. HMG CoA reductase inhibitors ("statins")

are useful for treating conditions characterized by high LDL-c |evels. 15
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levels. This population pool is identified by the independent risk factor of fow

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

collection of abnormalities including hyperinsulinemia, obesity, elevated levels of

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

NIDDM is described as insulin resistance which in turn causes anomalous
: _glucose output and a decrease in glucose uptake by skeletal muscle. These
30 - factors eventually lead to impaired glucose tolerance (IGT) and
hyperinsulinemia.

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



2 activated transcription factors. See, for exanple, Wllson, T. M and
Wahli, W, Curr. Opin. Chem Slot., (1997), Vol. 1, pp 235-241. Three
manmal | an PEV@M/#3ke Prol i ferator-Activated Receptors hawecT/Erobyeiess i sol at ed
and termed PPAR-al pha, PPAR-gamma, and PPAR-delta (also known as NUCI or
PPAR-beta). These PPARs regul ate expression of target genes by binding to
DNA sequence el enents, ternmed PPAR response elenents (PPRE). To date,

PPRE' s have been identified in the enhancers of a number of genes encoding
proteins that regulate |ipid netabolismsguggesting that PPARs to play a
pivotal role in the adi pogenic signaling cascade and |ipid honmeostasis (H.

Keller and W i, Trends doodn t 291- 4 (1993) Certain
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chol esterol 15 '"levels in animal nodels. See, for exanple, U S. Patents
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Fibrates are a class of .drugs which may lower serum triglycerides 20-
20 50%, lower LDL-c 10-15%, shift the LDL particle size from the more atherogenic
' small dense to normal dense LDL-c, and increase HDL-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., Cur,
Pharm. Des., 1-14, 3 (1), (1897). 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-lll. Reduction in apoC-Htl, an inhibitor of LPL activity,
increases clearance of VLDL-c. See, for example, J. Auwerx et al,
30 Atherosclerosis, (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.

{1999), Vol 10, pp 245-257.




3 According to a first aspect of the invention there is provided & conpeund
of fornmula (1) and pharnmaceutically acceptable salts, solvates and
hydr ol ysaBY@01/48%ers thereof: R2 Rl (CFiZ)., 0 - HO/ FeN/EROOA199S y \XJ : 5
wherein; X, represents 0 or S; R and R2 independently represent H,
hal ogen, -CH3 and -OCH3; 10 n represents 1 or 2; X2 represents NH, NCH3 or
0; 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 or nore hal ogen, NG&, NH2, CF3, OCF3, OCl.8 15 straight
or branched al kyl, C,.6 straight or branched al kyl, al kenyl or alkynyl with
t he provision that en, R3_i rid the N ls unsubstituted; R represents
CF3 br . 1 aRFORURS 105 B abiet 61 ha dERan e B pyoiHed BROURhet hod f or
20 prevent i of famuler @andphanpaceutinallycacceptable sialls) solvatesRpdmydiglysable nedi at ed
di sease or gtk thegafconprising adm nistration of a therapeutically
effective anount of a conpound og*this invention. hPPAR al pha nedi at ed
di seases or conditions incluge dysl i@i‘%ﬁg’i i ngl udi ng associ ated diabetic
. S

dyslipidem a and m xed dysgli 7 (as defined In this
application this enbrace® 2X ne i c syndgk 7 Reart tailure, .
hyper chol est erem a, cardi ofas®ul ar di sease i ncluding atherosclerosis,
arteriosclerosis, and hypedtriglyceridema, type 11 diabetes nellitus,
type lg di abetes, insulin resistance, hyperlipidenma, and regulation of
appetite and food intake in subjects suffering fromdisorders such as

obesity, anor exi‘ﬁh?fﬁ'lni m a, and anorexi a nervosa. O her di seases or
X,represents O or S;
R' and R? independently represent H, halogen, -CH, and —OCH,;
10 n represents 1 or 2;

X, represents NH, NCH;or O;
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,;, OC,,
15 straight or branched alkyl, G, 4 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 I
diabetes mellitus, type | diabetes, insulin resistance, hyperlipidemia, and
regulation of appetite and food intake in subjects suffering from disorders such

as obesily, 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



30 conditisons include inflammtion. in particular, the conpounds of this

I nvention are useful in the treatnent and prevention of cardi ovascul ar

di seases andwpgdisozdy Vi) 01140207 PCT1EPOO/ 11995 4 condigdio®osieed udi ng

at heroscl erosis, arteriosclerosis, hypeitriglyceridema, and m

c(djsllpidaem a. In another aspect, the present invention provides

phar maceutical 5 tonpositionss conprising a conpound of the invention,

preferably in association w th a pharnaceutically acceptable diluent or

carrier. In another aspect, the present jhnvention provi des a conpound of

the invention for use in therapy, and in particular, in human nedidine. In

anot her aspect, the present Invention provides the use of a conpound of

t he i nventi on dopditionse inchding-athercsclasosis, artedpscleresis, ypertigiycetidemianend of a

hPPAR al pha nafked agblifdaadme or condition. 15 In another aspect, the

present invention provides a nethod of treatnent of a patient suffering

froma hPPAR al pha, nedi at ed di sease or condition conprising the,

admini stration of & t3nothehcainech the presept i'ﬂ)@"ﬂ‘?ﬂ)lﬂ??"q&s Phageacsulisd of t he

i nventi of. 20 cdmpositionsheommprising aacarpoond ofithefinention, preferablgirl asseaiatiora

conpound of f&iﬁﬁ%ﬂﬁnﬁb&u&élly%wéﬁiﬂlmi&%ﬁie& acceptabl e salt, solvate,
ste

or hydrolyzable e r .thereof. Wiite hydrolyzable esters are included in
the scope of this invention, the 25 acids are preferred because the data
suggests that whil i anethersaspest, dhe presentinventionpaayides ajqompaynd@f dke | y be

t he aci ds to Vitwention for usdindherapy, and hrepariisutartiih Gumas tnedigineonpound’' s. Esters
that hyggol yze readily can produce the carboxylic acid in the assay

conditions or In Vjvo. ,Generally the carboxylic gcigd is active in ,both the
b ndi ng_and t r anst EVATOHeE ARk e hresed Hp@Pidy pudte, e 3F ashieotn "9
usual Iy bind' ofithe linvention forithe; manufaciure of armedieament forsthe dreiatinent < .8/

presunmabl y duaiPFAR dipsl ekdiated disebed 6 dofditiollydr ol yzabl e esters are C ' $ al kyl
esters wherein the alkyl group maybe straight chain or branched chain.

hyl hyl f .
Vet hy %[) ethy eS}nearnsotl?Jr%spgc%rtﬁe %;eeseﬁtr ik\?edntion 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 usged 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 hydrofyze readily can produce the carboxylic
‘Bi¢id in the assay conditions or in vivo. Generally the carboxylic acid is active in
“both the biriding and transient transfection assays, while the ester does not
30 usually bind Weli 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 of branched chain. Methyl or ethyl esters are
more preferred.

35 Preferably X, represents O,



35 Preferably X, represents 0. WD 01/40207 PCT/ EP00/ 11995 5 Preferably.one
of R and R2 represents Hwith R and R2 both representing H being nore
preferred W& Ter ably n represents 1. Preferably X2 PEYERIM1IS NH.
Preferably Z represents N. 10 Preferably Y represents S. Preferably R3 is
phenyl, optionally substituted. Preferably R3 is nono or disubstituted.
Preferably when R3 is pyridyl the Nis in the 2 position. R3 15 preferably
i s nmonosubstituted in the para position and is nore preferably phenyl. A
preferred substituent is CF3. Preferab4y R represents CH3. 20 Wiile the
preferred groups for each variable have generally been |isted above
separately for each variable, preferred conpounds of this invention

i nclude those in which several or each variable in Formula (1) is selected
from the preferPrefierablyr oneproff B rand, R¥rrepresentsr bHf witheR' @nduff beth each

variable. Tépsresdnting H bémgmbre\peéteirédl i s | ntended to include all
conbi nations of preferred, 25 nore preferred, and nost preferred groups.

Preferably, the co o%{;ds of formula (1) are hPPAR al pha agonists. As used
herei ® by "agonPteferablyprepfesantsili ng conpound”, or "activator", or the
like, is meant those conpounds which have a pki of at least 6.0 to the

rel evant PPAR, 3prefdtabigXarepreseh8MR al pha, in the binding assay described
bel ow, and which achieve at |east 50% activation of the relevant PPAR

relative to the apPropri ate indicated positive control in. the
transfection assBipferaliyZireRmasents Nw at concentrations of 10-5 Mor |ess.
More {1 ef erably, the conpounds of this invention achieve 50% activation
‘of hunman' PPAR pleRhably ¥ rbpresdritegsf ection 35 assay at concentrations of
10' Mor less. I T F W G1/40207 PCTI EPO0/ 11995

Preferably R® is phenyl, optionally substituted. Preferably R® is mono or

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

15 preferably 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 () 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 (I) 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 alpha, in the binding assay described below, and which
achieve at least 5§0% 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 af concentrations of 107 M or less.



6 Most preferably, the conpounds of formula (1) are selective hPPAR al pha
agoni sts. As 'used herein, a "selective hPPAR al pha agonist"” is a hPPAR

al pha agoniwoouwkvere EC., for PPAR al pha is at |east 10 fROTéEP@GIIS than its
ECs" for 5 PPAR gamma and PPAR delta. Such selective conpounds may be
referred to as "10-fold selective.” EC, is defined in the transfection
assay described below and Is the concentration at which a conpound

achi eves 50% of its maxi mum activity. Mst preferred conpounds are greater
than 100-fold sel ective hPPAR al pha agogi sts. 10 Preferred conpounds of
the invention include: 2-nethyl-2-[4-{[(4-nethyl-2-[4

t (di uoronet hyl phenyl } thiazol -5- yl carbonyl)am no] et hyl } phenoxy) pr opi oni c
acid ethyl ester 15 N-nmethyl -2-methyl -2-[4-{[ (4- et hyl -

[4-trifluoronet hyI Mmshpﬂeferam)'r dmoconipounds of formula (1) are selective hPPAR alpha

Aot yl 2 [ 4. n. % ies e e BT & SOl SrPAR A ore £  hEPAR aipha

tertbutyl oxycaﬂgﬂﬂ i‘ W’é?ﬁéh‘ﬂ thﬂéﬁ ?:Ieaégﬁgfgg)fc}(ner(ihan its Eé or

2- et hyl 82-[ 4- RFMQQMM elta. bSuofi Foraprunds may bexeferred to

yl car bonyl )amasommmsélbeﬁwnomg,wmemirpthamﬁsfe&thnlasesﬁﬁsc&emﬁdm 2
[4-{[(4-methylggq iL%ﬁ%] {Hﬁo‘?l WHidH 9&no5aclll?_lver 50% of its maximum

| car bonyl ) am 0X ro |on|c acl d
g met hyl yz% 4- {‘F?W b @B feid ¥pan % &q‘oid selective

yt +car bonyl )athRﬂerph@iQ@ﬁﬁiﬂonypropl on| c aC| d et hyI ester 25
2-met hyhg2-j 4- ([ (4-nmet hyl -2 [ 4-am nophenyl] thiazol -

b I h I 2- hyl
gucarpony]) am ) B PSRRI o ! 11 et 2ty

yi car bonyl ) am no] net hyl ) phenoxy] propi onic acid 2-nethyl-2-{4-{[(4-nethyl -
[ 3, 4-di chl or ophenyRim&tml-ai[é-l{[(%matbwbﬂ—ﬁsinﬂnmqrh%ymhmymlmpll-ﬁ-phenoxy] pr opi oni ¢
??: ?I et)hyln’eteﬁtylwat?e& Bm!hcla'eir%}éétéioro v ropi oni c
aci d gt ﬁ@ es%/elro &y %‘H@T@'@é X" ﬁ.ﬁ;&uﬁﬁ?ﬁ[ gb%ﬁo %’ﬂgwptn% T%]zgl g
lcarbonyl)ammo]emy henoxy]pmpromc acid sthyl ester
4-methyl-2-[4-trifluoromethylphenyl}-thiazol-5-carboxylic . acid 4-(1-
tertbutyloxycarbonyl-1-methylethoxy) benzyi ester
2-methyl-2-[4-{[(4-methyl-2-[4-tertbutylphenyl]-thiazol-5-
20 ylcarbonyljaminojmethyl}phenoxy]propionic acid ethy! ester
2-methyl-2-{4-{{(4-methyl-2-[4-isopropylphenyi]-thiazol-5-
ylcarbonyl}amino]methyl}phenoxy]propionic acid ethyl ester
2-methyl-2-{4-{{(4-methyl-2-[4-nitrophenyl}-thiazol-5-
ylcarbonyl)amino]methyi}phenoxy]propionic acid ethyl ester
25 2-methyl-2-14-{[(4-methyl-2-[4-aminophenyl]-thiazol-5-
yicarbonyl)amino}methyl}jphenoxy]propionic acid ethyl ester
2-methyl-2-[4-{{(4-methyl-2-{4-aminophenyl]-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid
2-methyl-244-{[(4-methyl-2-{3,4-dichlorophenyl]}-thiazol-5-
30 ylcarbonyl)arminojmethyl}phenoxy]propionic acid ethyl ester
2-methyl-2-{4-{f(4-methyl-2-[3-fluoro-4-trifluoromethylphenyi}-thiazol-6-
yicarbonyljaminojmethyl}phenoxylpropionic acid ethyl ester
2-methyl-2-{4-{{(4-methyl-2-[4-bromophenyl}-thiazol-5-
ylearbonyl)aminolmethyl}phenoxylpropionic acid ethyl ester



yl car bonyl ) am no] net hyl } phenoxy] propi oni ¢ acid ethyl ester WO 01/40207 .-
PCT/ EPOQ 11995 7 2-nethyl -2-[4- ([ (4-net hyl -2-[4-et hyl phenyl] thiazol -5-

yl car bony WEH4BMWF net hyl } phenoxy] propi oni ¢ aci d et hyl esRG/EP00/11995

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

met hyi } phenoxy] propionic acid ethyl ester. 5 2-nmethyl-2-[4-([(4-nmethyl-2-[4
fl uorophenyl] thiazol-5- ylcarbonyl)am no] net hyl } phenoxy] propi onic acid
ethyl ester 2-nmethyl-2-[14-{((4-nmethyl 2-[4-chlorophenyl]-thiazol-

yl car bonyl ) am no] net hyl } phenoxy] pr bpi gni ¢ aci d et hyl ester

2-methyl -2-[4-{[(4-methyl -2-[4 trifluoronet hoxyphenyl]-thi azol -5- 10

et iyl 22 L. | crmelnt G ma i A e &Y o) 5t '
yl car bonyl ) ¥ie@ %M]WMMWPMMQP@RE@CMW estay| est er
2-met hyl - 2- [ 4- { [ ﬁieﬂm-@-ﬁ{[@'lﬁé‘hﬁ@ﬁhdm NG} >

yl car bonyl) g{ AR pl c acid ethyl. ester 15
2- I fl hyl ph I hi | -
e oy By 1 | 11
2I met It‘l)yl |2)ylaarpg@_yl)amnd]matbv&ptBDWIPraplpmctaendtm 9stpheny| % t'hi azol -5

car bonyl )anmi n ester
g met hyl - d g%’%% yi)gbwqt] ?g r?hgébtgé?% X;t&henyl ] thiazol-5- 20
yl car bonyl ) i [\_/ gﬁ&%& RIopigHiic acid
2- met hy| - 2- [ 4- { [Fmethyt2riA-{lE-met Mtﬁrtﬁﬂqomthmh@wﬂwa%m 5-
yl cartBonyl )yﬂlcarbu}ylhrm:)d]mpﬂnw}phey@meppioucaadcatw estaryl ester

2 mothyl 2714 { ket I@[E%@tﬂ&%hé’dyg&hlaidlisdgg -thi azol -
2-met hyl - !‘f*c?"ﬁé%vﬁ%mﬂi Yf’?‘ﬁé ’ﬁ’ 1BpjSplc 2pi V&E%ﬁ%t | pheny! ] t hi azol - 5-
yl car bonyl ) ani ncﬂ"ﬁﬁlhbﬂy?; [#rce Ieeylaawlléblﬁ;ql- ster
2I met gyl i2)il&rbﬂiym)ammj@éﬁﬁpmhhyjd]praplbdlehcndfeltgiylnw@t hyl phenyl ] -t hi azol -
y caqgonyl )am n nﬂ’%ﬂ' &hyiphen§fi-irfidzo
-methyl - 2- 3[Icargc1>3nylm\émmo-rt@fa propl nic a(r:lldf thyl & esq‘ef"rML ?p enyff thi azol - 5-

2-methy!-2-[4-{[(4-tnﬂuoromethyl-2-[4-tertbuty|phenyl]-thlazol-5-
ylcarbonyl)amino]methyl}phenoxy)propionic acid ethyl ester
2-methyl-2-[4-{[(4-trifluoromethyl-2-[4-tertbutylphenyl]-thiazol-5-
20 ylcarbonyl)amino]methyl}phenoxy]propionic acid
2-methyl-2-[4-{[(4-methyl-2-[4-triflu romethylphenyl]-oxazol-s-
ylcarbonyl)aminoc]methyl}phencxylpropionic acid ethyl ester
2-methyl-2-[4-{[(4-methyl-2-[4-trifluromethyl-2-pyridyl}-thiazol-5-
ylearbonyl)amino]methyl}phenoxy]propionic acid ethy! ester
25 2-methyl-2-[2-methoxy-4-{[(4-methyl-2-[4-trifluromethylphenyl]-thiazol-5-
yicarbonyl)amino]methyl}phenoxy]propionic acid ethyi ester
2-methyl-2-{2-methyl-4-{[(4-methyl-2-[4-trifluromethylphenyl}-thiazol-5-
. ylcarbonyl)amino]methyl}phenoxy]lpropionic acid-ethyl ester :
2-methyl-2-[2-methyl-4-{[(4-methyl-2-[4-trifluromethylphenyl]-thiazol-5-
30 yicarbonyl)amino]methyl}phenoxy]propionic acid
) 2-methyl-2-[2-methyl-4-{[(4-methyl-2-[4-isopropylphenyl]-thiazol-5-
yicarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
2-methyl-2-[2-methyl-4-{[(4-methyl-2-[4-isopropylphenyl]-thiazol-5-
ylcarbonyljamino]methyi}phenoxy]propionic acid



30 yl-car bonyl ) am no] net hyl } phenoxy] pr opl oni ¢ aci d

2-met hyl -2-[2-nmet hyl - 4-{[ (4- met hyl - 2-[ 4-i sopr opyl phenyl ] -t hi azol - 5-
yl car bonyl ) aN Y4397 hy| } phenoxy] pr opi oni ¢ aci d et hyl est ePCT/EPN0/11995
2-net hyl - 2-[ 2- met hyl - 4- {[ (4- et hyl - 2-[ 4-i sopr opyl phenyi ] -t hi azol -5
yl car bonyl ) am no] net hyi } phenoxy] propi oni ¢ acid WO 1140207 PCT/ EPOQO 11995 8
2-methyl -2-[4-([(5-nmethyf-2-[4 trifluoronethyiphenyl]-thiazot-4
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N-methyl-2-methyl-2-{4-{{(4-methyl-2-[4-trifluioromethylphenyl]-thiazol-5-
yicarbonyt)amino]ethyf}phenoxy]propionic acid
2-methyl-2-{4-{{(4-methyl-2-[4-tertbutylphenyl]-thiazol-5-
yicarbonyl)amino]methyl}phenoxy]propionic acid
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A particularly preferred compound of the invention is 2-methyl-2-{4-{[(4-
methyl-2-[4-trifluoromethylphenyllthiazol-5-yl-carbonyl)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 physiologically acceptable salts 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, propionic, succinic, glycolic, formic, lactic, maleic,

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

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

35 like. Other acids such as oxalic, while not in themselves pharmaceutically



acceptabl e salt or solvate thereof. The physiologically acceptable salts of
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formc, lactic, maleic, tartaric, citric, patnoic, malonic, hydroxymaleic,
phenyl acetic, glutamc, benzoic, salicyjic, fumaric, toluenesulfonic,

met hanesul f oni ¢, napht hal ene-2-sul fonic, benzenesul foni c hydroxynapht hoi c,
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pharmaceutically acceptable 'derivatives are conveniently admnistered in
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present the agfibicoricReipRAlsent as a pharnaceutical fornulation. The
carrierfs) nust be "accept abI e" in the sense of being conpatible with the

other ifgredients of the 20 'f ornulation and not deleterious to the
reci pi ent thereof. While it is possible that compounds of the present invention may be

"therapeutically atiministered as the raw chemical, it is preferable {o present the

active ingredient as a phammaceutical 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 pharmaceufical
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 formulations inciude those suitable for oral, parenteral (including

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

30 inframuscular 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™)



Accordi ngly, the present invention further provides for a pharnmaceuti cal-
formul ati on conprising a conpound of formula (1) or a pharmaceutically
accept abl VQ8V42Hr sol vate t hereof together with one or PGHERMW11995
pharmaceutically 25 acceptable carriers therefore and, optionally, other
t herapeutic and/or prophylactic_ ingredients. The formul ati ons incl ude
those suitable for oral, parenteral (including subcutaneous e.g. by

i njection or by depot tablet, intradermal, intrathecal, 30 intramuscular
e.g. by depot and intravenous), rectalqqand topical (including dermal,
buccal and subli ngual) adm' ni stration although the nost suitable route may
depend upon for exa C I tion and disorder. of .the recipient. The
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cont ali ng an Ereaquesus! lidd a:rrmjrmbn-aqhedmsehqa.nid i greas ragr eikirewater digui powder or
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non- aqueous -in er litquid emulsion’or a

wat er - i n-oj | “I’"i tﬁd§se$ﬂ‘ﬁ§? 8&“9“?%”&&‘ ve ingredient may al so be presented
as a bolus, electuary or- paste. A tablet nay be nmade by conpression or

moul di ng, opti OnA|téblethi)hbe)md9by cdpression acmelamgyopﬁogauydmmm orConpr essed
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exanpl e, symsugh a;cacp@vdeg@ragmnule%o@m ongly mixed with a other conventional o

excipients such as binding agents, (for example, syrup, acacia, gelatin, sorbitol,

tragacanth, mucilage of starch or polyvinylpyrrolidone), fillers (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 fiquid diluent. The tablets may

optionally be coated or scored and may be formulated so as to provide slow or

controlled release of the active ingredient therein. The tablets may be coated
according to methods well-known in the art.

30 Alternatively, the compounds of the present invention may be
incorporated into oral liquid preparations such as aqueous or oily susr.iensions.
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




tragacant h; nucilage of starch or polyvinyl pyrrolidone), fillers (for
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stearate, stearic acid, talc, polyethylene glycol or silica),
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made by moulding in. a suitable machine a m xture of the 25 powdered
conmpound noi stened with an inert liquid djluent. The tablets may
optionally be coated or scored and may bé“fornulated so as to provide slow
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(lyophilised) condition requiring only the addition of a sterile fiquid carrier, for
example, water-for-injection, immediately prior fo 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.

25
Formulations for topical administration in the mouth, for example buccally
or sublingually, include lozenges comptising the active ingredient in a flavoured
basis such as sucrose and acacia or tragacanth, and pastilles comprising the
active ingreg‘iient 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 oil) or ion



The fornul ati ons may be presented In unit-dose or multi-dose containers,
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carrier, for exanple, water-for-injection, inmediately prior to use.
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sterile powders, granules and tablets of the kind previously described.
Forrmul ations for rectal adm nistration nmay be presented as a suppository
with the usual carriers such as cocoaqgutter,. hard fat'or polyethylene
glycol. 25 Formul ations for topical admnistration in the nouth, for
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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 (I) for use in the instant invention may be used
in combination with other therapeutic agents for example, statins and/or other
25 lipid lowering drugs for example MTP Inhibitors and LDLR upregulators. The
compounds of the invention may also be used in combination with antidiabetic
agents, e.g. metformin, sulfonylureas and/or PPAR gamma agonists (for
example thiazolidinediones such as e.g. Pioglitazone and 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.



will. be ultimately at the discretion of the attendant physician or
veterinarian. In 15 general, however, doses enployed for adult human
treatment wiwootgmeical |y be in the range of 0.02-5000 nPqIRPIGIEYIS
preferably 1-1500 ng per day. The desired dose may conveniently be
presented in a single dose or as divided doses admnistered at appropriate
Intervals, for exanple as two, three, four or nore sub-doses per day. The
formul ati ons 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 conpound of fornula (1) for use in
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16 %ﬁﬁ?@anﬁdnﬁ%ep%e%éﬂt@hys of 5u|§hé&&(i)y ngfgewa?&téaéﬂ ¥orfbined

si mul t aneousl y .conpvenl ent route. e c nations referred to
above may con\@ﬁ%@?ﬁ%‘%g’“ﬂ?‘%gm ed for use in the formof a

phar maceutical fornulation and thus pharmaceutical fornulations conprising
a comt:)i B?t ion as dwheneombined tﬂébérﬁé!fdrmwaﬁﬂelMme\ﬁpbi%ciasedqpaﬂt?a'wt ically

acceptabl e car r SRS

[ nyeﬁt [ ?g The"rolhﬁéf'@#sdﬁ%%{ ?grgﬁ)br{%%ﬁg %ﬁ%ﬁg&uﬁﬁgﬁc’gt i o.nsan%g%/ﬂ:qu? %

ad ni sT8r ed GeTRGREE LR dormulafon nd may be JeTmdlatd, or orBitrRtaNe Whet oo ned
phar maceut i calformuiated separately ey rmay bei provided in [apy sconvertient folraudation, it wi | |
be appreci at eGoh{isHiertij 1 $UbA a manner as are known for such compounds in the art.

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

20 therapeutic agent acfive 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 nucleophilic amine
with an acid chloride (C). Preferably, R is 1-6 alkyl which can be hydrolyzed off
to give an acid of Formula {I), or if readily hydrolyzable, the resulting ester can
be administered.

Rf
X,H Y,
RO ﬁh\ m%@)ﬂ' Cl/&c‘)}—a'
A B C

30



conpounds nust be stable and conpatible with each other and the ot.her 15
conponents of the fornulation and nmay be fornulated for adm nistration.
When for nWQR148203eparatel y they may be provided in any RGIERIMIWOMR
formul ati on, conveniently in such a manner as are known for such conpounds
in the art. Wen a conpound of formula (1) is used in conbination with a
second 20 therapeutic agent active agai nst the sanme hPPAR al pha nedi at ed

di sease, the dose of each conmpound nay differ fromthat when the conpound
is used alone. Appropriate doses wll4gbe readily appreciated by those
skilled in the art Cbnpounds of this invention may be conveniently

& aci S‘?B)y {';‘s.g eSOt B R 68 WY Erabidnd Siever ()
using a sui Hse non nucl eophitic amne wth an add chloride (C).

Preferably, Ris 1-6 al kyl which can be hydrolyzed off to give an add of
Formula (1), or if readily hydrolyzable, the resulting ester can be

adm ni stered. 30 skdo o S RO~|/ J,MQZO? PCT. 1995 15
A preferred synt - of (BFmpRARe X, nd X2 &gy and R2 are

H is: ~NN9x RO R | NBoa CF,000H ~ ~/ ®~NHa 101 A DWMF 1°KrCCa 18VC CH,C 5
Note that this synthesis is preferably carried out with the afi ne where the
al coh® function is al ready alkylated with the acid side chain protected by

R For exanpl e, Nobatihis Synthekis is preferablly caftiebiidut With theSmire Whefd th&® and R2
are H and BRoh furdkibre s Aa8HY hikyiMed it the add MHEWM byR. ¥or = Fa

example, when nis1, X, is O, X,isNH, Yis S, Zis N, R'and R" are H, and R® is

4-F,C-phenyi:
10 A B m\fg
: A C

Some of the intermediates 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.

15 -
Compounds of the invention may be made by an altemative method in
“which compounds of formula (D) are reacted with ethyl 2-bromo-2 methyl
propionate to produce the ethyl ester of the compound of formula (I) which may
be hydrolysed to produce the free acid.
20
o
; 3
JOEDCn
HO



DVF1K 10 AB HC- N Rol CHC61 AC Sone of the internedi ates of type A
are commercially available while others can be synthesized by techni ques
apparent to WOPp&sREh skilled in the art. The synthesis HCWERM¥HA at es of
type B and C are illustrated bel ow. 15 Conpounds of the invention may be
made by an alternative nethod in which conpounds of fornmula (D) are
reacted with ethyl 2-bronp-2 nmethyl propionate to produce the ethyl ester
of the compound of formula (1) which may. be hydrol ysed to produce the free
acid. 200 ~n XZ R3 HODI.il" W 01440207 PCT/ EPO0O/ 11995 16 Conpounds
of fornmula (D) may.-be prepared fromthe reaction between conpounds of

f I B d . f W 1) DC /.. wh X2 i
N or NG or D1 G CORRUS REpRR 1) 108 pe lsbalitfom e teebton ety "< !
i nvention is feampespds pf Bemuia(BY apd cempounds [ob farmylaciB) WithHORAR Y EPG houl d
not be const r UNEl, aties XpistNH at NQH, or DICTHDMAR OME, WwhereXpis L0 HO / NH2

Internedi ate 1 :
W‘"
HO

5 . _ E
The invention is further fllustrated by the following examples which should
not be construed as constituting a limitation thereto.

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 (25g, 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 ailowed to stir for ~30 min, then the solid filtered and dried. The
solid was redissolved in hot MeOH, filtered and the solution cooled to afford 19g
(85%) intermiediate 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).

10

N\

O S,
Intermediate 2:

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




The procedure was as described in Stout, DD M J. Med. Chem 1983,. 26(6),
808-13. To 4-net hoxybenzyl am ne (25g, 0.18 not; Aldrich) was added 15 46%
HBr in H2WQMEBHY 0.9 not; Aldrich). The reaction wasPGTERYKER over ni ght,
then the reactiaif cooled to OC and neutralized to pH7 slowy with KOH(,).
The reaction was elloWd to stir for -30 mn, then the solid filtered and
dried. The solid was redissolved in hot MeOH, filtered and the solution
cooled to afford 199 (85% internediate 1. 1H NVR (DMSO-de): 6 8.0 (bs,
1H, 7.2 (d, 2H), 6.75 (d, 20 2H), 3485 (s, 2H), 3.50 (bs, 2H). CF3
Internediate 2: A solution of ethyl 2-chloroacetoacetate (35.3g, 29.7n,

i A i il
sol vent was affeithAPgL59%) ¢ final P’Q@b@ﬂﬁ tick /" HAAR (CHOL): §_7B 1.t i nal

product (i nRH),Me20 @i 2HR #.4048, 2!¢)¢23891(sa,l3l-l),z194|(tf 84N a m ni mrum of MeCH to
afford 40g (59% of final product as a white solid. "HNWR (CDClI3): 8 8.10

(d, 2H), 7.70 (d, 2H), 4.40 (v 2H, 2.80 (s, 3H, 1.4 (t, 3H. HOCFa 5
Internmediate 3: To internedi at2 (1 84g, 5.8 mml) in THE was added IN
LiOH (6nl, 6 nmol) and t heHO=2 rt. After -3h, the reaction
was neutralized with | N HC, ﬁﬁ m. Et OAc, dried over
Na2SO4, filtered and the soI ven fider vacuumto afford 1. 59 (89%
i nt er edi ate 3 Jatesmediate3 MSO- de): 8 13.55 (bs, 1H),
8.25 (d, 2H) 7'B.ﬁm(euknedihbezelm 558 m&bpm?HFavakdddbd~1NFl30Hl(ﬂmer&ed| ate 4:

|(_|g6g(r)rg | nz er2 t%e(rééhno-? st at it rAnGHZﬁ %PPA%&.&" %steﬁt)ragﬁ@dﬂ. el rred| e

120000 s60nd W' st 10 HGROea $y& NEIRD, sl Sl SRt o7 o0 a

was r enpvedremeved pider yacuumdg affprdn!. 59 (895 dntesmediate RS wm@ﬁelldo«izu 2. The
10 NMR (DMSO-d,):  13.55 (bs, 1H), 8.25 (d, 2H), 7.95 (d, 2H), 2.75 (s, 3H).

Intermediate 4: H0/©/\ HJI}’@'C Fs

To intermediate 3 (1g, 7 mmol) in CH,CL/DMF (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 stirred 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 Na28_04; filtered
and evaporated to afford a mixture (N-substituted and N,O-substituted). The
mixture was dissolved in MeOH and treated with 1IN NaOH. The reaction was
20 stired 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: 98/1) to afford
610mg (47%) of intermediate 4 as a white solid. 'H NMR (DMSO-d,): 5 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




or gani ¢ phases conbi ned and washed wwth 1 N HO, dried over Na2SO4,
filtered and evaporated to afford a m xture (N-substitute d and

NO substi t utw@t4tFfe m xture was di ssolved in MeOH and troFatpeaftivdast h | N
NaOH. The reaction was 20 stirred 18h at 50C. The solvent was renoved in
vacuo, and the residue was dissolved in CHzZCI 2, washed with H2O, and dried
over Na2SO4. The solvent was evaporated and the residue chrornatographed
(CH2CI 2/ MeOH: 99/1) to afford 610ng (47% of internediate 4 as a white
solid. "HNW (DVBO-de): 8 9.30 (s, 1 Ky, 8.80(t, 1 H, 820 (d 2H),
6.70 (d, 2H), 4.35 (d, 2H), 2.6 (s, 3H) . 25 General procedure. | for the
preparation of substituted thiobenzam des To a solution of P4810 (0.2
mol ) in tol-udeazamige i mmel} was Rddedianddhe rqagtion slinedaat@Q°RdoRilht The heat ed
Lo ref!gx E(ir rédctionl OWas) thehh evapokated ttotdiginedE) Geatéd A0k Bfié §mﬁﬁmlsﬂﬁh 1$h
enzani de et t ne [ [ gl : e
reaction was t enétev ﬁgﬁﬁ%r?ﬁ%@é%?r@gﬁ% p{/"\‘AE?% @%ﬁi’n%@oﬁﬁ and
extracted wit (PVeppray FE?E nat preductsr gani ¢ phase dried, filtered, and
evaporat®d to afford the final product. 5 HZN |1 1 Internediate 5: The
title conpound was prepared as dfiscri bed in general procedure 1 to afford
an orange solid (49%. 'H NI\/R._l N, & 7-7 (d, 2H), 7.4 (bs, 1H), 7.3

(d, 2H), 7.0 (bs,1 H), 1.2 (s,29H) S, H2 41, Internediate 6: The title
conpound was prepared as descri bed eral procedure 1 to afford an

orange solid (26% jntdlhedlads:

The title 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, 9H).

10
. S
Hz
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 HCl,, 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 rt, treated 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 isopropy!

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




15 Ceneral procedure 2 for the preparation of substituted thiobenzam des
To the substituted benzonitrile (1 nmol) in DMF (30n) is added dropw se
DVF (21mL)WeA#RYt ed with HCI (,) during 1 nmin. Thi oacet RETVERO1$9520 nmol )
is then added and the reaction heated to 100C for 1h. HCI, is bubbled in
for ca. | mn and the stirring continued at 100G for another 18h. The
reaction cooled to rt, treated with ice and extracted with Et20 (3 x
250nL). The organic phase was washed with 1-120 (3 x 300mL), dried over
Na2SO4, filtered, and evaporated to dt®ness. The residue was washed with a
m xture of isopropyl 25 ether/pentane (1:3) to afford the final product.
WO 01/ 40207 PCT/ EPOO/ 11995 194 H2ZN Il k Internediate 7: NO= The title
conmpound was prepared as descrifjbed in general procedure 2 to afford an
orange solid (83%. "H NWVR g 8 10.1 (bs, 1 H, 9.7 (bs, 1 H, 8.1
(d, 2H), 7.9 (d, 2H.. 5 H2 cI ac termedi ate 8: The title conpound was

prepared as descid lifteGener al ocM@ure 2 to afford a yellow solid
(45% . M5 mz 20%‘—:&3—%@ I.nte Fiate :'Thgtitle.conpound
was prepared as & BUBPoYNd Yashrepars Bﬁgﬁﬁﬁ"ég; ngeneR PICEIYE Zt%ange sol i d
(84% . ' H NwRordumsorange soligl (8a%3 'HONMR (PMSOrdy):08 10.44bs, 1H), 9.7 (bs, 1H),

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

5
, cl

Intermediate 8: cl

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

MS miz 207 (M+1)

10 .
s
X

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
Hz
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 extracted with E,O (3 x
20 100mL). The oganic phase was washed with sat. NaHCO,, 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 tile compound as a yellow
solid (55%). :
MS m/z 214
25



1 H, 81 {(m 3H. 15 Internediate 10: To 4-bronobenzonitrile (1 mml) was
added the diethyldithi ophosphate (1.2 equiv.). To the suspension was added
H20 (ca. 100mgowozb7t he reaction heated to 80C for ca. Z2hcpEpgasgction
cooled to rt and extracted with Et20 (3 x 20 100nm.). The ogani c phase was
washed with sat. NaHCOa, dried over NaSO4 and evaporated to dryness

| eaving a yellow solid. The solid was rinsed with isopropyl ether and
collected by filtration to afford the title conmpound as a yellow solid
(55%9. Ms mz 214 25 iE~ WD 01/40207 R{I/EPO0/ 11995 20 HaN Internediate
11: To the 4-ethyl benzam de (1 mml) in Toluene heated to reflux, was added
"I _aweson's reagent (1 equiv.). After the addidition was conplete, the
reaction was refluxed for 2h. Th§ reaction cooled to rt, treated wth E40,
washed with 5 H20O and the or ga@' ase dried over Na2SO4. The sol ution
filtered, evaporated to dryne he residue chromat ographed with

CH2CI 21MeCH (98: 2) mgméé.awhﬂlﬁg of &1 tl e conpound as a yellow solid

559 1H NI\/R DMS 7.2
N T T T e

prepar ation of LQ“’%SB iz, Wity After the addiditi Q“W@M%@deym c acid
et hyl esters Twasrefluked foorihoﬂ'he neactiorb sadleditoed, traatedwilly &tiOj avagliechwith) i n

E1t )C(fug éoge;ﬂt e)HU‘Gﬁdﬂa@dﬁghrﬁﬁ r r??%nts@wérg&pgboqaska{hem{ﬂne?em poriBd the
tenperature agt ‘{?%'}aesgﬁ‘yﬁ‘eﬂ\é 'gu%gq '5'?5’95?"3'$ §&¢%§%£§5§W€°{@d from
Et 20 or hexane3% gfﬂ?#’!ﬁ@‘?ﬂ%‘“ﬁ?ﬁél%"%&!@d%%) (i HIMR (SOl i5:0.8 (bs2:

1H), 9.4 (bs, 1H), 7.8 (d, 2H}, 7.2 (d, 2H), 2.6 (g, 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 substituted thiohenzamide (1 mmol) in EtOH (100 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.

o
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,). & 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
L)<
Intermediate 13:

Intermediate 6 was reacted as described in general procedure 3 to afford
25 the title compound as an off-white solid (87%). 'H NMR (CDCIl,): & 7.85 (d, 2H),
7.25 (d, 2H), 4.30 (q, 2H),-2.90 (st, 1H), 2.70 (s, 3H), 1.30 (t, 3H), 1.20 (d, 6H).




Internediate 5 was reacted as described in general procedure 3 to.afford
20 the title co ound as an off-white solid (95%. 1H NWMR (CDCI3): 5 8.0
(d, 2H), WP'H@"”E 4.45 (q, 2H), 3.85 (s, 3H), 2. PQHEPMEHPIS 1. 45 (s,
9H). Internedi ate 13 Intermediate 6 was reacted as described |n gener al
procedure 3 to afford 25 the title conmpound as an off-white solid (97%.
1H NVR (CDC1 3): 6 7.85 (d, 2H), 7.25 (d, 2H), 4.30 (qgq, 2H),-2.90 (st, 1H),
2.70 (s, 3H), 1.30 (t, 3H),1.20 (d, 6H). WD 01/40207 PCT/EPO0O/ 11995 21 02
Internediate 14: Internediate.7 was rphcted as described in general
procedure 3 to afford the title conpound as an yellow solid (74% . 'H NMR
(Cbc13): 8 8.25 (d, 2H, 8.05 (d, 2H), 4.30 (g, 2H), 2.70 (s, 3H, 1.30
(t, 3H). c1 cl ~N Internedi te 15 Interrredl ate 8 was reacted as descri bed
in general procedure 3 to af d &\ conpound as an pale yellow solid
(77% . 'HNIVR(CDCIB) 4 ?dle) 7.40 (d, 1 H), 4.30
(q, 2H), 2.70 (dnteppepdiate $4: CE. Internediate 16: N

I nternediate 9 mmm&eduassredetearabtuedoﬁbed Gederioral ppoceaftLs B afdr@ af f ord

the title c Qf Jv 245 ( wdb&! { - 8 7.95
e ol oy ggyg gé, oy
| nt er medi at ? 8{' )as descri bed in general

proceflure 3 to afford the title conpound as an off-white solid *(61% . 1H

NMVR (CDCL3): 8 7.70
_ o :
Intermediate 15: N

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

10
/\
| »—C}—
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,): & 7.95 (m,
3H), 4.30 (g, 2H), 2.65 (s, 3H), 1.3 (s, 3H). '
15 _
/\OJ&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): §7.70
(d, 2H), 7.55 (d, 2H), 4.25 (q, 2H), 2.70 (s, 3H), 1.30 (s, 3H).
20

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




(d, 2H), 7.55 (d, 2H), 4.25 (q, 2H), 2.70 (s, 3H), 1.30 (s, 3H. 20 s
Internmediate 18 Internediate 11 was reacted as described in general
procedure 3 wWootigkéord the title conpound as a pal e gr eerpcautroattO&5%) . ' H
NVR (CDCI 3): 8 7.70 WO 01(40207 PCT/ EPOQL11995 22 (d, 2H), 7.15 (d, 2H),
4.15 (q, 21-1), 2.50 (s, 3H), 2.50 (4,21-1), 1.15 (t, 3H),1.05 (t, 3H). "o
s Internediate 19: H e> 5 The thi obenzam de (Al drich) was reacted as
described in general rptocedure 3 to afford the Otte conpound as an
off-white.solid (28%. "H NVR (CDCS): 5228 35 (d, 2H); 7.60 (m 3H), 4.45
(q, 2H), 3.05 (s, 3H), 1.30 (t, 3H. s I ntermedi ate 20: 10 The

4-f | uor ot hi obe e e er al
procedure 3t aﬁﬁo?gs&m&qgagﬁgm ﬁ%§f(? 27\7131 iggoﬁ%%g '

Al 1R (CDCl 9): -’ﬂzl)7 75 (dd, 2H), 6.95 (t, 2H), 4.15 (g, 2H), 2.60 (s, 3H)
1.20 (t, 3H) 1S Internediate 21: N The 4-chl orothi obenzam de. (Lancaster)
was reacted as described in . generap procedure 3 to afford the title
conmpound as an pal e orange sol Le\ "HNWR (CDCI & 7.60 (d, 2H), 7.10
(d, 2H), 4.15 (g, 2H), 2.55 (s, 3 20 3H. s ,, ~-~IF3
Internmediate 22: T | cnzam de (Interchim was

reacted as descri o afford the title conpound
as an of P-white  The thiobenzamide (Aldrich) was reacted as described in general

‘brocedure 3 to afford the fitle compound as an off-white solid (28%). '‘H NMR
(CDCL): 58.35 (d, 2H), 7.60 (m, 3H), 4.45 (q, 2H), 3.05 (s, 3H), 1.30 (t, 3H).

PaWs
intermediate 20: /5:

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

3H).
15
o
%@.
Intermediate 21: N
The 4-chilorothiobenzamide. (Lancaster) was reacted as described in
general procedure 3 to afford the title compound as an pale orange solid (54%).
'H NMR (CDCL): 57.60 (d, 2H), 7.10 {d, 2H), 4.15 (q, 2H), 2.55 (s, 3H), 1.20 (t,
20 3H). '

o s
' ,}——@—oca
Intermediate 22: N

The 4-triﬂuoromethoxythiobenzamidé (Interchim) was reacted as

described in general procedure 3 to afford the fitle compound as an off-white

25 solid (100%). '"H NMR (CDCL,): 37.90 (d, 2H), 7.15 (d, 2H), 4.25 (g, 2H), 2.65
(s, 3H), 1.30 (t, 3H).




25 solid (100%. "H NWR (CDCI3): & 7.90 (d, 2H), 7.15 (d, 2H), 4.25 (q, -
2H); 2.65 (s, 3H), 1.30 (t, 3H). WD 01/40207 PCT/EPOQ 11995 23 no s to
orme | nt NOWH MW e 23: N The 4- met hoxyt hi obenzani de (LaPERERIBHIaS react ed
as described in 5 general procedure 3 to afford the title conpound as an
off-white solid (52%. 'H NWR (DMSO-d6): 8 7.8 (d, 2H), 6.95 (d, 2H), 4.15
(g, 2H), 3.70 (s, 3H), 2.50 (s, 3H), 1.15 (t, 3H). General procedure 4 for
the preparation of 2-substituted phenyl-4- 10 '

met hyl - 1, 3-t hi azol e-.5-caboxylic aci ds23o a solution of the substituted

t hi azole ester (1 mml) in EtOH (100 m-) was added (1.5 equiv.) NaCOH (IN)
and the m xture heated to. 40C overnight. The reaction is cooled to room
tenperature and the solution acidified with HO (1N). The precipitate is
col l ected washed with H20 and dried under vaccumto 15 afford the final
product.- HO's - Internedi ate 24: Interrredl ate 12 was reacted as descri bed
I n general procedure 4 to ! R conpound as an off-white solid
(64%. "H NWR (CDCI3): 8 7.70 20 fdg—2 OM® (d, 2H), 2.60 (t, 3H), 1.15
(s, -9H). HO S lintermedidte23: 25: | ate 13 was reacted as described in
gener al - pr ocedurfhelalfuthakiinidificd (L RaBTOM atfed2h BbLaitbl i SOl i d

(1000, 1 DR e 1 i v b b R B . 3, © "

MR (DMSO-dy): & 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 phenyl-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 HCI
(1N). The precipitate is collected washed wuth H,O and dried under vaccum to
15 afford the final product.

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,): § 7.70
20 (d, 2H), 7.30 (d, 2H), 2.60 (t, 3H), 1.15 (s, 9H). '

HO" NS,
[~
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,): 3 7.75
25 (d, 2H), 7.15 (d, 2H), 2.85 (st, 1H), 2.65 (s, 3H), 1.15 (d, 6H).




HOt -N ~~NO2 Internediate 26: Internediate 14 was reacted as described in
general procedure 4 to afford the title conpound as a beige solid (999%.
"H NVR ( DVMBOWR 9140878, 15 (d, 2H), 8.05 (d, 2H), 2.50 (s, PEFEPO0G1995SHO N CI
Internediate 27 Internediate 15 was reacted as described in general
procedure 4 to afford the title conpound as an off-white solid (91%. 'H
NVR (DMSO-d6): 8 8.35 (d, 1H), 8.05 (dd, 1H), 7.90 (d,1H), 2.80 (s, 3H).
10 Ho 1 CF$ Internediate 28: to Internediate 16 was reacted as descri bed
in general procedure 4 to afford the tij4e conpound as an off-white solid
(82% . 1H NWR (DVMBO-d6): S 8.05 (m 3H), 2.75 (s, 3H. 15 NOS | |
Internmediate 29- N Internediate 17 was reacted as described in general

procedure 4 to afford the title %onpound as an off-white solid .(87%. 'H
NVR (DVMSO-d6): 8 7.70 (d, 2H),uo” d, /2), 2.45 (s, 3H). 20 Ha-
I nternmedi ate 30: WD 01/40207 PCT/E ,2‘ A NO, .
Intermediate 26: N
Intermediate 14 was reacted as described in general procedure 4 to
afford the title compound as a beige solid (99%). 'H NMR (DMSO-d,): 5 8.15 (d,
2H), 8.05 (d, 2H), 2.50 (s, 3H).

C1

HO
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,): &
8.35 (d, 1H), 8.05 (dd, 1H), 7.90 (d, 1H), 2.80 (s, 3H). '

HO
l /4 CF,
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-dy): &
8.05 (m, 3H), 2.75 (s, 3H).

10

15

Ho s :
Intermediate 29: N

Intermediate 17 was reacted as described in general procedure 4 to
afford the title compound as an off-white solid .(87%). *H NMR (DMSO-d,):
87.70 (d, 2H), 7.45 (d, 2H), 2.45 (s, 3H).

20

Intermediate 30:




25 Internediate 18 was reacted as described in general procedure 4 to -
afford the title conpound as a pale green solid (799%9. 'H NVR (DVSO-d6): 8
8.05 (d, Wo§1400750 (d, 2H), 2.75 (q, 2H), 2.75 (s, 3H PCHWERYN®PS 3H). HO S
| N 5 Internmediate 31: Internediate 19 was reacted as described in general
procedure 4 to afford the title conmpound as an off-white solid (93%. M
215C HOS NF 10 Internmediate 32: Internediate 20 was reacted as descri bed
in general procedure 4 to afford the title conpound as an off-white solid
(85%."H NVR (DMSO-d6): 8 8.0 (dd, 239, 7.30 (t, 2H), 2.60 (s, 3H. HOS 1
~~C 15 Internmediate 33: N Internmediate 21 was reacted as described in

(o2on - 1 R ( reiiBye 980 glotfed b qEaitdl o prd %}°%ad€§ec§£ngﬁo *oho
~ ~ OCFa afforchthe mgjmemm ag At Raiengpent @'@2(7% RAOMSCiddcri bed in

gener al pr g&05 (d; 2#),t7050 @f 2id), @.725H(q, 2H), 2F5¢%3p), 130 @s3H) of f-white solid
(6699. M5 nmlz 304 (Mm+l) WO 01/46207 ‘PCT/E700/ 11995 26 HOV -- |

HO S,
-0
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

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 S :
B0
15 Intermediate 33: N

Intermediate 21 was reacted as described in general procedure 4 fo
afford the title compound as an pale orange solid (92%). 'H NMR (DMSO-d,):
8 7.95 (d, 2H), 7.55 (d, 2H), 2.60 (s, 3H).

HO
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)




I nternedi ate 35: Internediate 23 was reacted as described in general
procedure 3 to afford the title conpound as an off-white solid (98%. 1H
NVR ( DMSO- d8Wogn795 (d, 2H), 7.10 (d, 2H), 3.90 (s, 3Hpcrapahiges, 3H). 5
SiMe3 Internediate 36; N liInternediate 17 (1 mml) was diluted in a m xture
of McCN dl oxane (100mL) then Cul (0.05 equiv.) and

1,1,3,3-tertanet hyl guanidlne (10" equiv.) was added and the reaction
stirred 15m n under a N. atnosphere. The reaction 10 purged under vaccum
and then trinmethylsilylacetylene (1.1 eqgygv.) and Pd(PPh3)2C12 (0.1
equiv,) added and the reaction stirred at 80C for 2h. The solvent

evapor at ed, the residue dissolved in CH2C12, washed with sat. NH4T , then
NHACH and finally brine. The orgaffic-layer dried over Na2SO4r filtered and
evaporated. The crude product g aqraphed eluting with CH2A 2 to
15 afford the title conpound as a Hpi HeoMe100%9 . M5 miz 344 (Mrl) O

I nternmedi ate 37: TontsrthREERSI St € \ of) in THE was added Bu4NF and the

1
[ 20 [ X . h | d
550l ved i n crpd Jieteditel 23 wad redRea Ge) gl RP IR ol Sl ] e
The organic | afPrdqihectile eqrapourd asoan qff-ywhite aofid(98%). th HIMR dBMSEhd)cr ude

product was chiGii (dg2idpR40 (d,&aH); 3.99 (s\BH)) 2G@3§]1 ;)0 afford t he We .conpound
as whitessolid (44%. MSmz 272 (MHl) 25 NOS Internediate 38 WO

01/ 40207 PCT/ EPOO/ 11995 27 Interneg ate 37 was reacted as described in
itl
|

general procedure 4 to afford _ike e conpound as a pale yellow solid
/)—6—:—%&, _
Intermediate 36: N

(79% . b
Intermediate 17 (1 mmol) was diluted in a mixture of MeCN/dioxane
(100mL) then Cul (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 ftrimethylsilylacétylene (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,CI,
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 m/z 344 (M+1)

o
o
| ?—@———:
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,CI, 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 afford the title compound as white solid (44%).
MS m/z 272 (M+1)

HO' S '
=
N )

25

Intermediate 38:




MS mz 244 (Mt1) s - \ /| Fs Ct / 5 Internediate 39: F3C To the -
4-triluoronet hylthi obenzam de (1 equiv., Lancaster) in DVF (150nm) was
added et IWPOB4RM| oro0-4, 4,4 trifluoroacetoacetate (1.5 BGHERA01199 gncast er)
and the reaction stirred at 100C for 18h. The reaction is cool ed,
concentrated and the residue chromat ographed eluting with CH2Cl 2. The
yellow 10 oil that is collected is titrated with hexane to afford the title
conpound as a white solid (13%. MSmz 369 HOIl / \ CF3 F Internediate
40: 15 Internediate 39 was reacted a7described in general procedure 4 to
afford the title conpound as a white solid (94%9. '"H-NWR (DVvsO-d6): 8 8.1

(d, 2H), 7.7 ( i a 17 | diate 5
(lequiv.) in Et%!?_ Fﬁ_t%ag%a‘}svggagéﬁ e?jfxﬂe%lbc .iﬁf%%gra]_cbréégdﬁm to

4, 4, 4-t ri f 1aforhiiedtie sompeynd as@ RalR yellow soli Qags)t?)er) and the reaction stirred
at reflux for MBm/ZI2d4 (M#dxtion is cool ed, concentrated, the residue

di ssolved in pentane and filtered. The sol vent renoved under vaccumto
afford the title conpound as a @¢rown oil containing 2 conmpounds whi ch was
used without further purificaetl 0 01/ 40207 PCT/ EPOO/ 11995 28
Internmediate 42 F | nternediat €241 @ esk as described in general
procedure 4 to afford the titL.% hd/as & nmixture of 2 compounds. The
m xt uBe was Intermediate 39: 3 '

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 titte compound as a white
solid (13%).
MS m/z 369

HO
. E 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,): §8.1 (d,

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

e

jﬁf@

Intermediate 41: _ F° N .

20 To intermediate 5 (1equiv.) in EtOH (25mL) was added ethyl 2-chloro-
4 4 A-triflucroacetoacetate (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



chr ormat ogr aphed with cycl ohexanel et hyl acetate (7/3) to recover the
impurity 5 then with CH2Cl 2/ MeOH (98/2) to recover the title conpound as a
white solid wW®e/fgor M5 Mz 329 (Mrl) ~o OF, Internedi aterhBiondset0 TO the
4 trifluoronethylthi obenzam de (1 equiv., Lancaster) in E#OH (100nL) was
added the ethyl 3-brono-2-oxobutyrate (1.1 equiv.) and the reaction
stirred .at reflux for 18h. The reaction cooled to rt, concentrated and the
resi due dissolved in CH2Cl 2. The organic | ayer was washed with sat. NaHCO3
foll owed by H2O, -dried over Na2HCO4, filfered and the solvent evaporated to
15 dryness; The crude product was chrona.%graphed eluting with CH2Cl 2 to
afford the title conpound as a white solid (60%. / CFa No |Internediate
44: Internediate 43 was reacted a® described in general procedure 4 to 20
afford the title conpound as a ) 749 . MS niz 287 CF3 s ~ |/
Internmediate 48: To the 3 trifl openzam de (1 equiv.,

Lancaster) in EtOH 2 BsragdedM We pt hyl 3-bronp-2-oxobutyrate
(1.1 equiv.) and tHe PCT/ EPQ0/ 11995 29 reaction stirred at

reflux for 18h. Thanfennediatonsic aak adaded ak, desObRAIThI gureshl J6baddR 4r@si due

di | ved i | : .
f l)isisgweYS blynH%ﬁ&gﬁpggmgv%ggﬁéé?eh'%r%?%ﬁ%p r?acgs ?ﬁ%enﬁ?ﬁfgévc%gr ated to
dryness; The cP@fH@WWBE& withcyelohexaneisvh periate /() ito gecaventheroputty; o
afford "% the thenlwithcGHIMMeOHS(98/2) ¢ renaveri the (tid compound as a white solid
©.7%).
MS miz 329 (M+1)

Py
O
O
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 fo rt, concentrated and the
residue dissolved in CH,Cl,. The organic layer was washed with sat. NaHCO,
followed by H,O, dried over Na,HCO,, filtered and the solvent evaporated to

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

HO
Intermediate 44: S C

Intermediate 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,
/\0
Ji O
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




M5 mz 315 CFa Ho ),s internediate 46: Internediate 45 was reacted as
described in general procedure 3 to 10 afford the title conpound as a
white soWQOY®20%) . MS miz 288 (Mrl) ~o Internedi ate BYTERQASPedi ate 5 (1
equiv.) in EtCH (100nm.) was added the ethyl 3-bronpb- 15 2-oxobutyrate (1.1
equiv.) and the reaction stirred at reflux for 18h. The reaction cooled to
rt, concentrated and the residue dissolved in CHCl 2. The organic | ayer

was washed with sat. NaHCO3 fol |l owed by H2O, dried over Na2HCO, filtered
and the solvent evaporated to drynesgg The crude product was
chromat ogr aphed el uting wth CH2d 2 to afford the title corrpound as a pale

20 yel | | | nt te 48 di ate 47
vas” T eact o dS3AoAGHESS as%ﬂ%?ggﬁﬁ"m Brelonsp gt 6 fu Crdannd MATHIE . 7, 7,
conpound as’eadtpmﬂesgl\eed v CHgtli. Thegwognic |ayen wes washeg) with seb NaHREGy EPOOY 11995
30 "o - ObyaHSO 4 Yried over NAHGO, filteréd and the solventnevapbldtddl®0TL) was

added the e I I on
stirred at C{T@% SEix 'P%%?%H?"@Eﬂm rﬁfngtgﬁﬂagﬁeﬁ‘égmﬁ%)ﬂuﬂ'ﬂl ghggr??rrag ed and the
resi die di $hefitleepmpoundagayeliqw gi @yﬁm c |layer

MS m/z 315

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 m/z 288 (M+1)

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 rt, concentrated and the residue dissolved in CH,Cl,. The organic layer
was washed with sat. NaHCO, followed by H,O, dried over Na,HCO,, filtered
and the solvent evaporated to dryness; The crude product was
chromatographed eluting with CH.CI, to afford the title compound as a pale
20 yellow solid (56%).
Mp 108°C

HO IN:\ D |
Intermediate 48: $

infermediate 47 was reacted as described in general procedure 4 to
25 afford the title compound as a pale yellow solid (99%).
Mp 155°C




5 was washed wth sat. NaHCO3 fol |l owed by H2O dried over Na2HCO4* filtered
and the solvent evaporated to dryness; The crude product was

chr omat ogr apliedt/akent i ng with CH2Cl 2 to afford the title cronrortIgss a
yellow oil (48%. M5 nmz 289 10 O Nor Internediate 50: s Internediate 49
was reacted as described in general procedure 4 to afford the title
conpound as a white solid (73%. Ms mz 262 (Mtl) 15/100 - / '~ | CFa
Internedlate 51: N To 4-(trifluoromethyl)benzam de (1 equiv.) in toluene
(154nmL) was added droppw se the nethyl :é br ono- 2- oxobutyrate (1 equiv.)
and the reaction stirred at reflux for Z0h. The reaction was diluted with
Et OAc (100 nL) and succesively 20 washed with: NaOH (1N), HC (IN) and
water (3 x 100 niL), dried, filteredf evaporated to a syrup. The
resulting mxture was purified-Oy, chr omat ogr aphy [ CH2CI 2 t hen
CH2Cl 2/ MeOH (99.5:0.5)] to afford thgq pound as a white solid
(9% . Ms miz 285 %ﬁemﬁ%‘]ﬁzm PCF E$0( 95" 31 HO Fs Internediate

52: Internedi ate 5. W s nen edure 4 to
afford the title cONpPy : ° chggtheDetﬁy éjg"""“"

2-oxobutyrate (1 1 equlv.) and the reactmn st:rged)Zt reflux for 18h. 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,O, dried over Na,HCO,, filtered
and the solvent evaporated fo dryness; The crude product was
chromatographed eluting with CH,Cl, to afford the titie compound as a yellow oil

(48%).
MS m/z 289
10
o
RS sa vy
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 :
L)~
Intermediate 51: N

To 4-(trifluoromethyl}benzamide (1 equiv.) in toluene (150mL) was added
droppwise the methyl 3-bromo-2-oxcbutyrate (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 (89.5:0.5)] fo afford the title
compound as a white solid {9%).

MS m/z 285

25



Mp189 5 Internediate 53: (4-trifluoronethyl-2-pyridyl)thioam de

(Lancaster) was reacted as described in general procedure 3 to afford the
title co HEOE o white solid (48%. HO S | N /X ~ /RGEEPO/GINTt er medi at e
54: Intermediate 53 was reacted as described in general procedure 4 to
afford the title conmpound as a grey solid (84%. 'H NWR (DVMSO-d6): 8 9.13
(d, 1 H), 8.43 (dd, 1 H), 8.35 (d, 1 H, 2.75 (s, 3H. HO 15 Internediate
55: | ' NHBoc To 4-hydroxy- 3-nmet hoxybenzyl am ne hydrochl oride (1 equiv.,
Aldrich) in CH2CI 2 (300m.) at 0C was3&dded Et 3N (3 equiv.). Boc anhydride
(0.95 equiv.) in CH2C12 (50nL) was added dropw se. The reaction was
allowed to warmto it and stirgying continued for 18h. The reaction was
then poured into NaOH (IN) 20 gnd the mixture extracted with NaOH (3 x
501L). The aqueous phases 1 R, ; ified wwth HCO (IN) and extracted
with CH2CI2 (3 x 100m). A0 gr&Faashed with H2O, dried over
Na2SO4, filteredntg inder vaccumto affordthetltle

conpound as a C|Iﬁ&i’m§dlhte(9I7%as rkhbtw&laé&aaad ﬁiCEéEéiﬁT plotB&ire $3o!
(CDCl 3) : ggr?“g @"80%5? ésl;ﬁd §6 (bs,” 1 H, 4.15 (d, 2H) 3.80

(s, 3H), 1 |ate '/ NHBoc 5 To internediate 55 (1
equiv.) In DIVISO R ) was added K2CO3 (3 vtluiv.) and et hyl

2- br ono- 2- met hyl proprionate ( 3 qU|v) The reaction was stirred while
heating at 100C for 3h. The ured onto ice and "racted with
CH2Cl 2 (3 X 150nL). The conbi ned o s wer e washed W|th NaOH
(I'N), 8t hen H20 dnterohediate 53:cr 04, The solution filtered,

(4—tr|ﬂuoromethyl—z-pyndyl)mloamlde (Lancaster) was reacted as
described in general procedure 3 to afford the title compound as a white solid
(48%).

. HO S, N—
10 intermediate 54: N

tntermediate 53 was reacted as described in general procedure 4 to
afford the title compound as a grey solid (84%). 'H NMR (DMSO-d,): 8 9.13 (d,
1H), 8.43 (dd, 1H), 8.35 (d, 1H), 2.75 (s, 3H).

HO

~NHBoc

15 intermediate 55:
To 4-hydroxy-3-methoxybenzylamine hydrochloride (1 equiv., Aldrich) in
C'Hzcl2 (300mL) at 0°C was added Et;N (3 equiv.). Boc anhydride (0.95 equiv.)
in CH,CI, (50mL) was added dropwise. The reaction was allowed to warm to rt
and stirming continued for 18h. The reaction was then poured into NaOH (1N)
20 and -the mixture extracted with NaOH (3 x 50mL). The aqueous phases
combined, acidified with HC! (1N) and extracted with CH,Cl, (3 x 100mL). The
oranic layers washed with H,0, dried over Na,SO,, filtered and the solvent
removed under vaccum to afford the title compound as a clear oil (97%). 'H




1' M. evaporated to dryness and the crude product cristallized from hot
hexane to "Ford the title conmpound as a brown solid (63%. M 107-109C "~O
C 015L,, |rvesngdsate 57: NH2 15 To internediate 56 (1 cri/EPo)A195 CH2Cl 2
(10nmL) at rt was added droppwi se CF3COCH (7 equiv.) and the reaction
stirred at rt for 18h. The reaction was evaporated to dryness, treated
wth a sat. K2CO3 solution and extracted wwth CH2CI2 (3 x 150nL). The
conbi ned organic |layers were dried over Na2SO4, filtered and evaporated to
dryness to afford the title conpound asggn oil (10099. 20 M5 miz 267 OH

I nternedi ate 58: To 4-net hhoxy- 3-net hyl benzal ehyde (1 equiv., Acros) in
EtOH (150nL) at .rt was added H2NOH HCI (1.6 equiv.), (3equiv.) NaQOAc in
1501 H20 and NMRB (CDBI,): 3875 (m, 3H)i 5.65 (bsi 6H), A5 (b8el Hit 05 @b 2HR E&8M(sat ed, and
t he residue 63@}!)?13.116@.%.01/ 40207 PCT/EPOQ/ 11995 33 with CH2Cl 2 (3 x
SOrML). The conmbi'ned organic |ayers were washed with H2O. dried over
Na2SO4, filtered and evaporated to dryness to afford the title conpound as
a white solid (93%. M 71-734'C 5 o | ~ Ingernediate 59 ~' NH2 To
intermediate 58 (1 equiv.) in MeOH Q200nL)@at. rt was added [MeCO2]NH4 (6
equiv.), Pd/C (0.01 equiv.) and«yl leves. The reaction was then
heated to reflux for 18h. The rea®i.on |tered through celite, 10
evaporated to dryn b sgat ed with H NHBpe aqueous | ayer was

hed with CH2Cl 2—— e, T d d with CH2Cl 2
o skt ) The cTodntrmedite 574 0por e TS0 (AAROHwAF AHOBECR (Rd ovar

Na2SO4, filt wkait.)camd ethplidbomed2-methyipyopeiopate o 13f équivd). tThe readtios wastpound as
an oi | (46% . -sfirred 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,0O and dried over Na,50,. The solution filtered,

10 wvaporated to dryness and the crude product cristallized from hot hexane to
“gfford the fitle compound as a brown solid (63%).
Mp 107-109°C
-
/\o&é\/
NH,
Intermediate 57: ?
15 | To intermediate 56 (1 equiv.) in CH,Cl, (10mL) at rt was added droppwise

Tf:F:,CO(JH {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
. GH,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

A0 .
2N
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 160mL H,O and the
25 reaction stired for 2h. The EIOH was evaporated, and the residue extracted




Mom z 151 15 HO Intermediate 60: | NH2 Internediate 59 (1 equiv.

). in

excess 40% HBr/ H20 (Al drich) was refluxed for 18h. The reaction was thén

evapor at eWO® 4y ness to afford the title

grey solid (97% . 20 M 235-237C HO Internediate 61. J NHBoo To

Internmediate 60 (1 equiv.)

in CH2CI 2 (300nm.) at OC was added Et3N (3

conpound hyBEHERGMYYE salt as a

equi v.). Boc anhydride (0.95 equiv.) in CH2CI2 (50n.) was added dropw se.
25 The reaction was allowed to warmto rt and stirring continued for 18h.
HCl (1N) was added and the reaction edracted with CH2Cl12 (3 x 'I OO1L). The
organi ¢ WD 01140207 PCT/ EPOOi 11995 34 - i yers washed with H20 dried over
Na2SO4, fil f the title
conmpound as‘Wﬁ %‘?@ soI | é&rk/@ﬁ%égfﬁwféy&% %tﬁgtm@' ‘er nedi ate

62: HBoc Todfed overMaAQ.
equi v.) andcarhwound asaiwhitelsolid 83%)o 70C. Et hyl

and, qyayorﬁﬁdmpd(vfsmy ioed éb%iéﬂechoe (3

2- br ono- 2- net hyl propri onate

(1.3 equiv.) wap pfpse droppwise and the reaction was stirred for 72h at

70C. The
150mL

H2O and dried hover Na2SO4. The
to afford the title conpoundgas
1 H, 6.90 (dd, 1 H), 6.60 4d,

2. 20 (?nterrmdme 56 2 (s,

(d, 2H),

10

15

20

25

reaction was poured onto ice and extracted with CH2Cl 2 (3 X
The 10 -conbined organic | ayers were washed with NaCH (0. 5N),
olution filtered, evaporated to dryness

noil (69%. 1 H NVR (CDCl 3):
-1), 4.80 (bs, 1H), 4.25 (q,
N5 (s, 9H),125 (t, 3H).

To intermediate 58 (1 equiv.) in MeOH (zbomL) at. t was added
[MeCQ,INH, (6 equiv.), Pd/C (0.01 equiv.) and molecular sieves. The reaction

t hen

8 7.05 (d,
2H), 4.20
0

was then heated to reflux for 18h. The reaction was filtered through celite,

evaporated to dryness and treated with HCl (1N). The aqueous layer was

washed with CH,CL, , filtered, basified to pH >14 and extracted with CH,Cl, (3 x

50mL). The combined organic fayers were washed with H,O, dried over Na,SO,,

filtered and evaporated to dryness to afford the title compound as an oil (46%).
MS miz 151

HO

NH
Intermediate 60: 2

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 mle

compound hydrobromide salt as a grey solid (97%).
Mp 235-237°C

HO

NHBoc
intermediate 61:

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

(3 equiv.). Boc anhydride (0.95 equiv.) in CH,Cl, (§0mL) was added dropwise.
The reaction was allowed to warm to rt and stirring continued for 18h. HC! (1N)
was added and the reaction extracted with CH,Cl, (3 x 100mL). The organic



15 Internmediate 63: 1CO NH2 To internmediate 62 (1 equiv.) in CHC 2 (10m)
at rt was added dropwi se CF3COOH (7 equiv) and the reaction stirred at rt
for 18h. Thegpeaashyon was evaporated to dryness, treat edpewnbvaomosat . K2CO3
solution and extracted with CH2Cl2 (3 x 150m.). The conbi ned organic

| ayers were dried over Na2SO4, 20 filtered and evaporated to dryness to
afford the title conpound as an oil (82%. 4H4 NMR (CDCI3): 87.00 (d, 1H),
6.90 (dd, 1H), 6.55 (d, 11-1), 4.20 (q, 2H), 3:70 (s, 2H), 2.15 (s,
3H),1.85 (bs, 2H), 1.50 (s, 6H), 1. 20 (t,, 31-1). '"~ ctto Internediate 64:
25 To 4-hydroxybenzaf dehyde (1 equiv. %4 DMVF (150nmL) was added NaH (1.5
equiv.) and the reaction stirred at 80Cfor 30m n. Ethyl 2-brono-2 WO

01/ 40207 PCT/ Hges W:ah6d with HyBY, kivibg over Na,S6X, dilieted 2arsicihe \sojventireraned d

dropwi se and %eafd:maawa@tﬁémrer% oliRd a4 Whité sciidf@esfjie reaction was
evaporated to drynﬁprwgi@n%em ue treat ed with NaOH and extracted with

CH2Cl 2 (5 x 100m) I ned organic |layers were dried over Na2SO4,
filtered and the solvent evaporated to to afford crude 5 internediate 64.
After chromatography eluting with a 2/ I\/EO—I (98:2) the title conpound
was obtained as an oil (20%..'H N (CDCI 8 9.80 (s, 1H), 7.75 (d,
2H), 6.80" (d, 2H), 1.55 (s, 6HyNg-~ Qs Internedi ate 65: off 10 To
intermediate 64 (1 equiv.) in MeCOH (50 \as added NaBH4 (1 equiv.)
and t he 5eaction Sintermédiate 62 While it was owed by tic [ CH2CI 2/ MeCH

(98:2): R = 0. 45] roliihmBlikte' 8F (PTeli) W ORF J15¢th,) ok dusaPReeacts the
sol vent was evapor at e
extracted witHed X ?ﬁe%?é@f{ﬂ?f‘)t ed tp/0° Goﬁ%y r?é‘?P@P’ eihylprop %?%at%¥% dried
over Na2SO4, Ilsnquiv.) was adﬁedrmomwrutfbd reastion ylaeswretdfoanmaﬂ?&’ﬁe'fbet | e
corrpound as a rpasfionSWhs PoutcdOSHD .ice Bnd\Rtradtsd with: CI8,CT, 20 x(thomdh) Thé. 80 (d,
438 (S Glflinekt Bt 3 e e i 0Bt 5, 4 25 e e
twer NaZSO4 The solution filtered, evaporated to dryness to afford the title
_"compound as an oil (69%). 'H NMR (CDCL,): $7.05 (d, 1H), 6.90 (dd, 1H), 6.60
_ '(d 1H) 4.80 (bs, 1H), 4.25 (q, 2H), 4.20 (d, 2H), 2.20 (s, 3H), 1.60 (s, BH), 1.45
s, 9H), 1.25 (¢, 3H).

: 0
B o8
15 Intermediate 63; NH,

To intermediate 62 (1 equiv.) in CH,Cl, (10mL) at rt 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): 87.00 (d, 1H), 6.90 (dd, 1H), 6.55 (d, 1H), 4.20 (g, 2H), 3.70

{s, 2H), 2.15 (s, 3H), 1.85 (bs, 2H), 1.50 (s, 6H), 1.20 (t, 3H).

Yok
>
Intermediate 64; c

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

rt




I nternedi ate 66: 20 To the 4-hydroxyphenethyl amne (1 equiv.) in.DMF .
(75m) at rt was added HOBT (1.1 equiv.), EDC (1.1 equiv.) and Et5N. (1.5
equiv.). WOH4E0H xture was added dropw se internedi atRETEMHIIB and t he
reaction was stirred at rt for 18h. The reaction was evaporated to
dryness, treated with a HC (11N) and extracted with EtQAc (3 x 150m).
The conbi ned organic |ayers were dried over 25 Na2SO4, filtered and
evaporated to dryness. The crude internediate 66 was chronat ogaphed
eluting with CH2CI 21MeCH (9:1) to affg5d the title conpound as a white
solid (64%. 'HNNR(CDCIS) 8 9.2 (s, 1 H, 840 (t, 3H, 8.10 (d, 2H,

(5aky vamGUMPreproRats L2 oai) istadded ropige i he Tedctio wasiifht ¢ 1.~
2 et hyI 2- fuzﬁp(at%@hwe @qmﬂwaswammedyOM&WmmmeEeated
yl carbonyl) aith Neomadwmrabteuw QH,CRI(®R100ML). crhetobmbmea anfe Eﬁa

i nter rredl at I% érﬁlp §%‘ rmg]eﬂ anf t{i}vF ,83.8% cruggCOﬂS
(275 e t math ro anoat e

280pP, 1. 9T‘%ﬂ?&#a*ﬁﬁ?@ﬁ raﬁ’a V@é@f‘seﬂ'ﬁ Hﬂip ﬁ?t‘@? 18h, the
ﬁeact i on wasorownddnaanobtam@as anoﬂm%)eﬂ'tl NMR(GRAI,)X rﬁQ'aQ(m 1H)'m75 esi due was

treated Wt {, pH},@.80 @OOH)T1)55 (8)8H)a¢.8¢sl gBy)x SOnL CHZCI 2, dried over Na2SO4,
10 filtered and the sol vent renoved under vacuum The resi due was

chr omat ogr aphed (CH2CI 2/ MeOH: 9911) to afford 680ng (77%9 of exanple 1 as
a clear oil. 1H NWR(CDC13): 5 7.95 (d, 2H), 7.60 (d, 2H), 7.15 (d, 2H),
44(d 2H), 4.15 (g, 2H), 2.65 (s, 3H), 1.50

6.75 (d, 2H), 6.05 (t, 1H), 4.

(s, 6H), 1.20 (t, 3H). 1507( anple 2: 0
2-met hyl - 2- (4-f[ (4-met hyl - 2{ Chyl phenyi |-t hl azol S
Intermediate 65: OH
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 tlc [CHZCIZIMeOH
(98:2); Rf = 0.45]. When all the starting material had disappeared, the solvent
was evaporated to dryness, the residue treated with H,0 and extracted with
CH,Cl, (3 x 50mL). The combined organic layers were dried over Na,SO,,
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), 1.50 (s, 6H),

1.35 (s, OH).
CF
Intermediate 66:

20 To the 4-hydroxyphenethyl amine (1 equiv.) in DMF (75mL) at rt was
added HOBT (1.1 equiv.), EDC (1.1 equiv.) and Ei;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,SSO,, 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 (CDCl,): §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).




yl car-bonyl Yy am nol net hyl } phenoxy] propi onl ¢ acid To Exanple 1 (680ng, 1.39
nmmol) in MeOH was added IN NaCH (1.6 20 nL, 1.6 mmol) and the reaction
stirred at 60 oMozeer 18h, the reaction cooled to it andpchgpsplident
evaporated. The residue was treated with I N HC, extracted 3 x 20 nL THE
and the sol vent renoved under vacuum 500nmg (75% . The title conpound was
precipitated as a white solid froma m nimumvolune of CH2C 2 and pent ane.
np: changes form between 60-70C, LCIMs (mMz): 477.22 (100% 25 AP-), 479.12
(100% AP+); anal. C23H21 F3N204S: C 5. 74 (57.73), H 4.56 (4.42), NJ5.77
(5.85), S 6.15 (6.70). WO 01/40207 PCT/ EPO0/ 11995 37 An inproved synthesis
of 2-methyl-2-14{[(4-nmethyl-2-[4- trifluoronethyl phenyg-thiazol-5
yl carbonyl ) am no] net hyl } phenoxy] - proplonic agid is: CN. Oix" 1~0 01> 5
Internmediate 67: 0 To a solution of 212.8 g (1 79 nol es) of pars

Q gF)\er e added

hydr oxybenzonitrile in 1.7L of DIVF ( 3 @/
portionw se 121g (3.04 nol. tsherfed 1n parafin (60%
in 35 m nutes. After return erat e,"the m xture was stirred

for 30 m nutes andé‘g,’m;,e(z 68 3 1 5 10 equiv.) of ethyl
Y l

br onoi sobut yrate ¥ om M ' _gl tion, the
inert tenperature ot a sllghtly
exot herm c eff replon i ght at room

t enper at gre and heJocittenrhedifte 4 (szihghdw‘tsmrnéi)tmrDMib(ﬁﬂmng wds addednther at ur e

bel ow 20C, theyxxse695Mf 08 ot 2. 006R18-2hefthPropafbateon of
SRR i i ckinpink e cites Gl
wer e washed t weagtionvascoger te rt@nd |the soweni werngvedon i vaeuas Jl ret’?%‘ﬁ"% wgs
elimnate t racggat@d with Gvaiér @00 id| exydeesiz® X 5amil €H, 0 ddrigdlovar N2i,SOJ,i ne.
A{j er f'fw N9 OfkePBANGH] Uife SL& At e.ggogéataﬁ@e? 3BEARNCRY Makage ¢ Gadr YNESS,
the oily resi eror\4\llaalrt%slral%lcu(eaé1 E 2C:ﬁlrilﬁ]em-l 9918 to afford 680mg (77%) of example 1 as

| a clear oil. 'H NMR(CDCL): 5 7.85 (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), 2.85 (s, 3H), 1.50 (s, 6H), 1.20 (t,

3H).
CF
. 1 Y@
/
HO\IP< /©/\ : N
O
Example 2:

2-methyl-2-J4-{[{4-methyl-2-[4-trifluoromethylphenyl]-thiazol-5-
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 HCI, 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,,F;N,0,S: C 5.71 (567.73), H 4.56 (4.42),
N 5.77 (5.85), S 6.15 (6.70).

15




20 of the parafin oil was renoved (the upper |layer). The 189.9 g of the
oily residue was estimate to be mxed with 14.9 g of residual parafin oil.
Crude i nfwo a4t e 67 was used without further purifiREVERN119He yield is
estimated to be about 42% (about 175 g). X)H2 25 Internediate 68: 0 In a
hydrogenator of IL, a mxture of 59.3 g of internmediate 67 (0.254 nol.
(maximunm), 43.6 mM (0.762 nol., 3 equiv.) of glacial acetic acid and 6 g
(10%ww of Pd/C 10%in 250 ml of ethyl al cohol was hydrogenated over 2
bars WO 01/40207 PCT/ 1&P00/ 11995 38 gf hydrogen and at room tenperat ure.
The reaction stopped after 8 hours when 8.7 L of hydrogen were absorbed
(theoretical volumne: | he iat al yst, the

sol ution was ev& ~ehEal t of | nt er nedi ate
68 (oily rdeifluars piphen jazalH<ylearnonys)an prRengxyyr (pH 5 5) and
t he aqueouserbémcyaa.gxtract ed tWI ce W|th 200 m  of cycl ohexane Duri ng
this operation, a gummy solid appeared which is left in the aqgueous | ayer
(probably a part of the acetic salt). After add%“i on of 400 m of ethyl
acetate, the biphasic m xture was cool ed and treated with 500 m of
IN NaCH solution (to pH = 12). 6ft ecjint gji on, the aqueous |ayer was
extracted twice 10 with 400 "NG pace¥ate. The conbi ned organic | ayer
was washed with 200 m of brine. After drying on nagnesi um sul phate, the
organc | ayer wintefmeédiatec: and coficentrated t ryness to give 35.5 g of

crude interned g, g}ﬁ,tﬁ,)g@flmg)gh 79 hidled oﬁf’ar&?@dm@b@hzdhﬁth% inged in the

)
o ka6 ) Bl el fhoc gy o0
(trifl uororRQuivi § tN?'EblS‘@lﬁE%'i‘dé parafin (60%) ins 5/8?'“")&%1‘”@( ESAHM{OCOREY  wer e -
added at riempeiaturpcthetmirtare was stirred fior 3¢ d8nBesrand 393gLii(2.63 mdl., 4tShy |
2- Chhgr oac ebﬂbﬁwyl Bfontdisoburath | WteVaSwIy eddded oAl 1 dourR4DbKHY the The
reaction Waaddmon t?\e me?'t tgxlpalla?ure 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
15 mi of 1N sodium hydroxide solution. The aqueous solution was extracted 3
times with 1L of ethyl ether. The combined organic layers were washed twice
with 200 m! of 1N sodium hydroxide solution (to eliminate traces of the para
hydroxybenzonitrile) and 500 ml of brine. After drying on magnesium sulphate,
filtered and concentrated to dryness, the oily residue was decanted and 33.5 g
20 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
P

25 Intermediate 68:
In a hydrogenator of 1L, a mixture of 59.3 g of intermediate 67 (0.254
mol. (maximum), 43.6 ml (0.762 mol., 3 equiv.) of glacial acetic acid and 6 g
(10% wiw) of Pd/C 10% in 250 mi of ethyl alcohol was hydrogenated over 2 bars




(CH2C1 2) and hplc. After conpletion of the reaction, the solvent was
renoved under reduce pressure. The solid material was stirred wwth 500 n
of cool ed waatie#2d’/or 30 mnutes, filtered and washed tw RB/EROV/HIBSS0 m  of
hexane. After drying, 352.9 g of crude internediate 69 were obtai ned. A
second crop of 25.7 g 25 was obtained by concentration of hexane to 50 m.
The overall yield-was 81.5% (378.6 g). HOS CF3 Internediate 70: WO -

01/ 40207 PCT/ EPO0O/ 11995 39 To a cooled solution of 378.6 g (1.2 nol.) of
the intermediate 69 in 2 L (5 vol.) of s hyl alcohol were added 96.15 g (2
equi v.) of sodi um hydroxi de in 2 L of water. The solution was heated at

85C for 1.5 hou After e a t|on of he ethyl al cohol, the ueous
sol ution was dF’f'lYF&?ﬂ%aPﬂ ea @Egmqt%e&@%f hpurs w
concentr at ed aq.ﬂd.wfshyldmnwere)abaprbndl (theomitical volume: nt4L). aﬂelv\ﬂt:atlohl dft er ed,

washed twi ce V\thbfbalar? t,0the WaluBién %8 evaporated 4b ARinesO IRENE MR acelictsat 4lr Vi ng
in a vacuum ov secon
crop of 25 7% %&j"%@‘@oﬁ%{ﬁsﬁf P’*ﬁ'@%‘??ﬂ%‘?ﬁ%& pﬁi‘me and
trituratPng &ha adeeousHayes was,extragted| Wicg, witly 200 mbof oydlphexane.r3 s H
1111 ExarrpDam@ thi3 operation, a gummy solid appeared which is left in the aqueous layer

2-met hyl - 2-[ 4;&&& FP(@“ ofdhé écétib'sfak)uﬁft&’%&‘bhl%h |childf e Phcetate, the

yl carbonyl ) am 1o hen ?ﬁ%%p ,% gﬁ{g&ﬁc&eg Wﬁhﬁ? ((1{6‘1@3?@95' on of

38.7 g (0.13
t hi onyl chlori %R!Utlﬂas(forld'ﬂ Fu's?édﬁfﬁe@deganmvnsmemymu&lemmsmﬁra@temwce

t enper ati@r e, tith 400 mhpf ethyllaeetattc Tha Sombiney erffanicdayer wad washed @ity 20, t he
residue was tW,e&psHePpended in toluene (100 m ) and evaporated to dryness.
After drying on magnesium sulphate, the organic layer was filtered and
coneentrated 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%).
Intermediate 69:

To a suspension of 3024 g (147 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 reacfion was follow dp by tic
{CH,CL) and hplc. After completion of the reaction, the solvent was removed
under reduce pressure. The solid material was stirred with 500 m! of cooled
hexane for 30 minutes, filtered and washed twice with 150 mt 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 mi. The overall yield was 81.5%
(378.6 ).

HO™ NS

Intermediate 70:




The crude acid chloride obtained (off-white solid) was used w t hout
purification. To a solution of 35.5 g (1 equiv./LC-Ms purity: 90% of
crude int ¥OHd@¥Te 68 20 and 20.62 nl (1.1 equiv.) of tRGTARAYIANE ne in 350
m of dichloronmethane (10 vol.) nmaintained at 10C, was added porti onw se
the acid chloride in 20 mnutes. The mxture was then stirred at room
tenperature overnight. The reaction was quenched by addition of 200 m of
water and stirring for 5 mnutes. The biphasic m xture was decanted and

t he aqueous | ayer extracted twice witl3g200 m of 25 dichl oronethane. The
whol e organi c layer was washed respectively with 200 mMl of hydrochloric

id (1 , 200 bonat
and 200 m o br o Soalff et @?f‘n‘aﬁ‘%ﬁ’ﬁ?ﬁ@‘ { 8t F8 pdste po s cn "o ©
concentratlb!?”t‘ﬁeﬁ!ﬂ/ﬁ’é@@“{%a@qqm 9 &2 payiv)oEs dydoyidedn Rb m of
| sopropyl ebfwater.(Thetsolutiorwas heated at85°€rfdr tibihedrst Aftey evapdratién of thé exanpl e 3

(white 30 g hoY'tﬁé quﬁid%m%&ﬂé&%ﬂ?zﬂqfﬁ&%%%ﬁﬁﬁeﬁg 1F HO

0, B2l @, 4r’s T bonrenir AaBin M A o 1Pe 4P HAGALWeS o

'} -t hihzol - BH 51 MM, SARR5)
sol ution of ﬁlﬁsed. aghed tuige with )1 Loof veetermﬂdé B of dichlopmetijamey After) dnging
t et r ahydr of 4 fvactimeovee(26?. za(bfah offivhite pewdénwere dbtarpde Aecomiieropy (1 N) . The

sol ution wa %3‘1 under
reduced prgfﬁév g?lg:rﬂn% %é%ﬁ“ﬁi dlﬁl&rﬁ{ne \éﬁh 'ﬁi"(')ar-{;hg wer e
added. The iﬁasatagel é%"eWé{sY'%‘P‘?% )e with 400 M of

di chlgy omet hane and acidified 10 to pH =1 with concentrated aqueous
hydrochl oric acid. The oil y residue was extracted with di cgkoromat hane (3
X 400 m). The whole organic |layer was washedy! 3 brine. After
dryi ng on magnesi um sul phate, fi Itration and pn to dryness, the

oily residue was organi sed wth 500 p red, washed tw ce
with 250 m of pentane to gl r gy of 15 crude exanple 4
(white powder). The so||d\~mt ANoraAd ssol vedin 310 M (1.5

Example 3:

2-methyl-z-[4-{[(4-methyl-2-[4-tnﬂuoromethylphenyl]thiazol-ﬁ-
ylcarbonyl)aminolmethyl}phenoxylpropionic acid ethyl ester
A suspension of 38.7 g (0.13 mol.) of crude intermediate 70 in 200 mi (5
15 -~ vol) of thionyl chioride 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 mi (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
guenched 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 ml of
25 dichloromethane. The whole organic layer was washed respectively with 200 ml
of hydrochloric acid (1N}, 200 ml of water, 200 ml 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 ml of
isopropyl ether, triturated, filtered and dried to give 47.6 g of example 3 (white
30 powder, yield = 69.7%).




vol ..) of refluxed toluene. After filtration of the hot solution and return
to room tenperature, the crystallised material was filtered, washed tw ce
with 200 m wodoride@izuene and dried in vacuum oven to gi ve pteprdo/gesdf white
powder of exanmple 4 (yield =90 %, np = 130-131C, tic (CH2Clj MeOH = 9/1):
nonospot, hplc 20 analysis: 99.5% (detection at 310 nm. CF3 N Exanple 5:
N- et hyl - 2-nmet hyl 2-[4-{[ (4-nmet hyi -2-44-trifl uoronet hyl phenyl |- thiazol-5
yl carbonyl ) am no] nmet hyl } phenoxy] propi oni c 4gid ethyl ester 25 To a sol ution
of exanple 4 (600 ny, 1.2 nmmmol.) in 50 m _ of DMF was added 32 ng (1.1
equiv.) of NaH and the mixture stirred at 40C for 30m n. 85 WD 01/ 40207
PCT/ EPOQO) 11995 41 pL. (1.1 equiv.) of Ml was then added and the reaction
as stirred at 40C for 18h. After renoval of DVMFQunder reduced pressure,

t he residue was washed w th H20 and extjacted wy 50 rrL) The
organi c layer conbined and dried over

NfI
dryness and chromat ogr aphed wygh o) Cl 2%t he
af ford 300ng of exanple 5 as a CjfearO” oi'¥ (yield
CF9 S~1 ~NN O f anpl 010

N net hyl - 2- et hyl - I azol - 6
yl car bonyl ) anmi no] met2anethyt@4d-{i{dsmethyt-2:[4-trifluarornethylphenyil¢hiazol-8xanpl e 5

(300 mg, 0.6 mgb&mggmge&ﬁn%ﬂgﬁm@a&a (1.2 equiv.) of NaoH
ﬁeg?mgg ESSlTI‘ e, tHE 385408 8 8,045 Mok q{iaxart{p?engvi% 12 L-g 95\_)“8 °
tetrahydrofuran were added 480 mi{ (1.05 equiv.) of aqueous sodium (1N). The
solution was stirred at reflux for 18 hours. After removal of THF under reduced
pressure, 500 mil of 1N NaOH and 100 ml of methyl alcohol were added. The
aqueous layer was extracted twice with 400 ml of dichloromethane and acidified
10 to pH = 1 with concentrated aqueous hydrochloric acid. The oily residue was
extracted with dichforomethane (3 x 400 ml). The whole organic layer was
washed with 600 mi of brine. After drying on magnesium sulphate, filtration and
concentration to dryness, the oily residue was organised with 500 m! of pentane,
filtered, washed twice with 250 m! 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 exampie 4
{yield = 90 %), mp = 130-131°C, tic (CH,Cl,/MeOH = 9/1): monospot, hpic
20 analysis: 99.5% (detection at 310 nm).

CF
. S
N A :
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Example 5: .

N-methyl-2-methyi-2-[4-{[(4-methyi-2-[4-trifluoromethyiphenyil-
thiazol-5-ylcarbonyl)aminolmethyl}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

AP VB mz 521 (ML)




15 and the solid collected, dried under vaccum and recrystal I ized from .
IPr20to afford 230ng of exarrple 6 as a white solid (yield = 49%. M5 nfz
493 (M+1) WRHANT proceedure 5 for the preparation of SEEREPOR1995
2-methyl -2-[4- 20 {[(4-nmethyl-2-[4-trifluoronethyl phenyl]-thiazol-5

yl carbonyl ) - am no] net hyi } phenoxy] propionic acid At roomtenperature, to a
solution of 500 ng of exanple 2 in 25 mM of acetonitrile was added 1

equi val ent of the base*. After stirring for 3 or 24 hours*, the m xture
was filtered and the solid material wag washed with pentane and 25 dried
in a vacuum oven*. (*See table 1 of results below) 1. 'WO 01/40207

Calt E&?’eﬂég%ﬁa@ﬁzaﬁﬁfslo%' ?ﬂ%ﬂ %%d$@ﬁdfm8§e%%§%% YB3 40 Sor o) o 6
58 | 3h 0.398( Afier, remoyal,pf-DYIF undersaduser presgure. the (esidue wasoygshed -gH
Exanpl e 8 ~rw|u1 I-qo‘amféxt&c@dlmgm B0 (9x &9 roL)9The brganicayeitomBingd 4d@ O CPs
Exarml e 9 %nZam%mbsbfﬁuéré&%ﬁssms r%éé@réﬁa?&etrh% a?f.éédr w?chazof-f?-

|nt er ?@d. ébég i%] }‘ |@Hz§&2%ﬁ%§°@ﬂ% 1cl%a -equiv.),

et hyl 2- brorﬂi(!ﬂe Yor opi onate (1.1 equiv.) and the reactlon stirred at
MS m/z 521 (M+1)

) CF
g
Example 6: \’OF<

10 N-methyl-2-methyl-2-[4-{[(4-methyl-2-[4-trifluoromethylphenyi]-
thiazol-5-ylcarbonyl)amino}methyl}phenoxylpropionic acid
To a solution of example § (300 mg, 0.6 mmol) in 50 mL of EtOH was
added 692 L (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 {I{(4-meothyl-2-[4-trifluoromethylphenyl]-thiazol-5-ylcarbonyl)-
' aminolmethyl}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)



"8aC for 18h. The reaction was evaporated to dryness, the residue treated
with 10 ""NNOH (IN) and extracted with EtQAc (4 x 50nL). The conbi ned
organi c | ayew@ot/4in7e dried over Na2SO4, filtered and the muVEPeNMt199vapor at ed
to to afford crude exanple S. After chromatography eluting with
CH2Cl 2/ MeOH (95:5) the title conpound was obtained as a white solid (86%.
"HNWR (CDCI3): 8 7.95 (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). WO 01/40207 48CT/ EPOO/ 11995 43 GCeneral
procedure 6 for the peptide coupling reaction between internediates of
type A and B To intl,e diate 8 (1 equiv.) in CHCI 2 (75nL) at it was added
HOBT (1.1 equiv.) '8 *(1.1 equiv.) and Et3N (3 equiv.). To the m'xture
was added 5 intefnediate Aland the reacfi h. The
reaction was washed with HCG} (IN), NaCH ‘%?"dy g'}'b('q—lz .A%H"é rgam; | ayer
was dried over Np2SH4, fil tler ed sassl evap oraaiged t Orielé YNieS et satthe] Slelddf
conpound was chr prat-egaphed—oer %ﬁ'stalj'. eg—ast-recessary—te—aHfFerd— he
final product. 10 Gener?émpr ocedis@H7 fof the al] kylation reactijon befween
intermedi ates of | miend |C To, i.nternmediate B (1 uijv.).In tloluen
(25mL) was added &mnﬂ%mﬁﬂdéﬂ T T
reaction evaporatpd to dryngss to afford] the cjude intlermedi atle C which
was redi ssol ved i h Flahple6ol uene\,.gq/o,r,e 14' evaporated to dr\éness
, .

. To
intermediate A anfl_Et3N (3 equi n_CHPCIS8H( 5om P atf | s _{af¥ed
internmediate C (ljfequiv.) in CI—|2CI2 and the reaction wgs stirrgd atfit for

o

3h. The reaction paswssred HCl _(INj, NaOH (1 N) gnd H2O |The prganic
| ayer was dried oler Na2SO4, ered andl 10%2mof at 84 t d dP§hesd. 9%%ke| crude
conpound was chropat ogaphedjor regrygstal |ized as necessary to gffordl 20
the final product| Egags Hur\q &Pt pr the hydrol yéi s of tWe et hyl
esters To a solutjon of thejeth ter {loawpl) imhMcQH $.BHg ) esvas| added

(3 equiv.) NaOH (TN and the m xture heated to 60C overni ght. The reaction
is 25 cooled to roomtenperature and' the solution acidified wwth HCl (IN)

and
\
S
\/Of(o g CF3
Example 9:

5 2-methyl-2-{4-{[{4-methyl-2-f4-trifluoromethyiphenyl]-thiazol-5-
‘ylcarbonyl)amino]ethyl}phenoxy]propionic acid ethyl ester
To intermediate 66 {1 equiv.) in DMF (150mL) was added K,CO, (1.2
“exquiv.), ethyl 2-bromo-2-methylpropionate (1.1 equiv.) and the reaction stirred at
“80°C for 18h. 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.,CI./MeOH (95:5) the title
compound was obtained as a white solid (86%). 'H NMR (CDCl,): §7.95 (d,
2H), 7.6 (d, 2H), 7.05 (d, 2H), 6.75 (d, 2H), 5.70 (¢, 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).




extracted with CH2Cl 2 (3 x 25nL). The conbi ned organic | ayers washed w th
H20, dried over Na2SO4, filtered and evaporated to dryness. The solid was
titrated W40, collected and dried under vaccum t oPE¥IPHIPhe final
product. WD 01/40207 PCT/EPOQ 11995 44 ~ s ~I HO , p CF3 Exanple 10:
2-methyl -2-[4-{[(4-nmethyl -2-[4-trifluoronethyl phenyl] thiazol-5-

yl car bonyl ) am no} et hyl } phenoxy] propi oni ¢ acid Exanple 9 was reacted as
described in general procedure 8 to afford the 5 tittle conpound as a
white solid (74%. MS mlz 493 (M+l) 048 ) ! F Ol / ol | ° 3 Exanple 11:
4-met hyl 2-[4 trIquoronethyIphonyI] thlazol 5- carboxyllc acid 4-(1- 10
tertbutyl oxycar bgggd A Ck a2l
equiv.) in (T3 : ' : TV, (0.1
equi v.) and BRS—= o

followed by tic Tﬂnmngd mteci(1 ewmz) in CWCE:(?GﬂBEatrtmadMOBﬂi (Ms
evapor at ed bﬁuﬂ')ymﬁ W&uive)shddNEtLN e(ataﬂnw\) tTo NROrhixtuRs) w&ﬁdadvéhr acted

with ECH el r ried over
Na2S f4t ere dg“g Uﬁ Tgé-rﬁﬁg%}sa étfh"e H%&oqsdford cru eqvexarrpl e 11.
After chroN@FBﬁﬂH’ G (A NaQH € Prosns ?Wé“qutq"@ conmpound
was obt ai nederablaz5Q| Gberediandt évapomated th ﬂlyedss,lﬁim oude icomppudadgnas\p 72C 20
NJ 0 ~ Y ~cifomatogaphed or crystallized as necessary to afford the final product. :

10 General procedure 7 for the alkylation reaction between

intermediates of type A and C
To intermediate B (1 equiv.) in toluene (25mlL) 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 rt was added intermediate € (1 equiv.) in CH,CI, and the reaction was stirred -
at 1t for 3h. The reaction was washed with HCI (1N), NaOH (1N) and H,O. The
organic layer was dried over Na,SO,, filttered and evaporated to dryness The
crude compound was chromatogaphed or recrystallized as necessary to afford

20 the final 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,O, 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.




Exarpl e 12: 2-methyl-2-[4-([(4-nethyl 2-[4-tertbutyl phenyll :thiazol-5-

yl carbonyl )anfno]l netfitrl phenoxy]proplonic acid ethyl ester WO 01140207
PCT/ EPOO/ 11999 01/4B07 nt er redi at e 24 and Internedi ate 68 WwePGI/ERNEWO as
described in general procedure 6 to afford the title conpound as a white
solid (729% . Chromat ographed: CH2C121 then CH2Cl 2/ MeCH (99: 1), then

CH2CI 21 MeOH (98:2) Ms mz 495 (MFl) O Hy<o | / Exanple 13: 2-nethyl
2-[44[ (4-met hyl - 2-[4-tertbutyl phenyl]-thiazol -5-

yl carbonyl) am no] met hyl } phenoxy] propl onig aci d Exanple 12 was reacted as
described in general procedure 8 to afford 10 the title conpound as a
white solid (22%. Ms mz 468 (M+1l) Exanple 14: f~~ 0 .

2-met hyl -2-[4-{[ (4- et hyl -2-[ 4-i sopr 6pyl pheny hi azol -5 15

yl car bonyl ) am no] net hyl } phenoxy] pr opi oni ¢ §Hci ester Internediate 25
and Internediate 68 were reacted as C™ ral procedure 6 to
afford the title conpound a | . pat ogr aphed: CH2Cl 2,
t hen CH2Cl dMeOH (99: 1), then PC32/MeOH (98:2) MS m 2481 (M+l) 20 HO/ H
H\ X _O Exanpl e Exampl®10:2-nRthy| - 2-[4- ([ (4-nethyl -2-[4-i sopropyl phenyi ]
thi azol =5- yI car bomyhpthyl-204-Te4-histiylaqa it dromptipenyl]ithiafnBIp! € 14 was

Lgacgﬁﬁdazsd: - htiﬁﬂ i ﬂﬂﬁ%ﬁﬁoﬁc%@i@ﬁ ord 25 the title
P mple s reatted as described in general procedure 8 to afford the

5 fitle compound as a white solid (74%).
MS miz 493 (M+1)

2 .
Examgple 11: fﬁ .

. 4-methyl-2-[4-trifluoromethylphenyl]-thiazol-5-carboxylic acid 4-(1-
10 tertbutyloxycarbonyl-1-methylethoxy) benzyl ester :
To intermediate 66 (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 fic [CH,Cl,/MeOH (98:2); -Rf = 0.85). The reaction was
. evaporated to dryness, the residue freated with NaOH (1N) and extracted with
%5 - ©H,CL (6 x 100mL). The combined organic layers were dried over Na,SO,,
filtered 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 :

Example 12: bt .
2-methyl-2-[4-{[(4-methyl-2-[4-tertbutylphonyl]-thiazo|-5-
_ ylcarbonyl)aminolmethyl}phenoxy]propionic acid ethyl ester

hyl

20




M5 mlz 453 (M+1) WO 01/40207 PCT/ 19P00/ 11995 46 XwJt 002 C Exanpl-e 16: -

2- et hyl 2- 4%4 nrthyl 2-Wittrophenyll-thl azol -5-

yl car bonyMOM4HIT et hyl } phenoxyl propi onl ¢ sol d et hyl eRCEVEP/18Ser nedi at e
26 and Internedi ate 68 were reacted as described in general procedure 7 to
afford the title conpound as a browni sh yellow oil (710/0).

Chr omat ogr aphed: CH2C12/ MeCOH (99.5:0.5). "H NWR (CDCI 3): 8 8.15 (d, 2H),
7.95 (d, 2H), 7.15 (d, 2H) 6.75 (d, 2H), 6.15 (t, 1 H), 4.45 (d, 2H), 4.15
(g, 2H, 2.65 (s, 3H, 1.50 (s, 6H), 46.15 (t, 3H. 10 Ho j / H t N NoZz
Example 17: o 2-neth y! 2 [4 {[44 met hyl - 2-[ 4- ni trophenyl ] -t hi azol - 5-

yl car bonyl )am no p 1 reacted as
described in @%g%%t}gce ure é(ﬁi%%fwf% Fﬁgﬁ% 1% 98%%%8‘%‘8 as a
yel | ow sol i gepgg/@pro crpurech o "Héhﬁlt@el@ml{?“ﬁdrﬁﬁt Aywhie jsglid (72%). .

f 4- met hyl - 2-Qhomatographezh CH.CL, ftherr CH,Cl,/MBOH (99:1), then CH,CI,/MeOH (98:2)

yl car bonyl ) am nojsgeh/ikbs .E{)OX?] prppionic acid ethyl ester To internedi ate
16 ingEtC]—I (75m) was added "10% Pd/ C (0.01 equiv.). The reaction was
degassed and pl ace under an atnosphere of H2 at rt for 18h. The reaction

was filtéred through celite and the sol vntgre djunder vacuum to afford
the title conpound as a yel | ow oi 2R 454 (Mm+1) WO 01/ 40207
PCT/ EPO0/ 11995 "°j?<o :
Example13: ©
2-methyl-2-[4-{[(4-methyl-2-[4-tertbutylphenyl]-thlazol-s-
yicarbonyl)aminolmethyl}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 468 (M+1)
\/O% N
Example 14: o
2-methyl-2-[4-{[(4-methyl-2-[4-isopropylphenyl]-thiazol-5-
15 ylcarbonyl)aminolmethyl}phenoxylpropionic acid ethyl ester

) Intermediate 25 and Intermediate 68 were reacted as described in

general procedure 8 to afford the title compound as a white solid (54%).

Chromatographed: CH,Cl,, then CH,Cl./MeOH (99:1), then €H,CL/MeOH (98 2)
MS m/z 481 (M+1)

Example16: O
2-methyl-2-[4-{[(4-methyl-2-[4-lsopropylphenyllthlazol-s-
ylcarbonyl)amino]methyl}phenoxy]propionic acid
Example 14 was reacted as described in general procedure 8 to afford
25 the title compound as a white solid (100%).
MS m/z 453 (M+1)

20




47 NH H O jC N Exanple 19.
2-met hyl -2-[4-t[ (4met hyl - 2- (4- am nophenyt] -t hi azol - S-
yl car bonyl ) &0 #16p208t hyl } phenoxxy] propi oni ¢ aci d Exanpl e PETHERM/MBAct ed as
described in general procedure 8 to afford 5 the title conpound as a
yellow solid (80%. Ms nfz 426 (M+l) cr O Exanple 20: o
2-met hyl -2-[4-{[ (4-met hyl - 2-[ 3, 4-di chl or ophenyl ] -t hi azol -5- 10
yl car bonyl ) am no] net hyl ) phenoxy] propi oni ¢ acid ethyl ester Internediate 27
and Internmedi ate 68 were reacted as des@si bed in general procedure 7 to
afford the title conpound as a white solid (55% . Chromatographed: CH2C 2,
then CH2CI 2/ MeOH (99.5:0.5). Ms nfz 507 15 "/ cl NOO/ Exanple 21: o
2-methyl -2-[4-{[ (4-methyl -2-[ 3, 4-di chl or ophegyq t hi azol -
yl car bonyl ) am noj net hyl } phenoxy] propl oni ¢, ac d a 2.0 was reacted as
described in general procedure 8 to t gotorrpound as a
white solid (84%. M5 niz 48~Q/9 115‘02 CTIrEP00111995 48 M\ ~
cFs Exanple 22,.._0 2- rrethyl 44?(4 mel ht| - 2- [34Iuoro 4
trifluoromethyl pheﬁma'e&n.aml
2-methyl-2-[4-{[{4-methy]-2-[4-nitrophenyl]-thiazo}-5-
‘yicarbonyl)aminolmethyl}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 (g, 2H),

2.65 (s, 3H), 1.50 (s, 6H), 1.15 (t, 3H).

10

Example17: ©
2-methyl-2-[4{[(4-methyl)-2-[4-nitrophenyl]-thiazol-5- -
ylcarbonyl)amino]methyl}phenoxy]propionic acid
Example 16 was reacted as described in general procedure 8 to afford
16 the title compound as a yellow solid (34%).

Mp 164°C

Example 18: s
2-methy-2-[4-{[(4-methyl-2-[4-aminopheny}-thiazol-5-
20 ylcarbonyljaminolmethyl}phenoxylpropionic 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 title compound as a yellow oil (100%).
25 MS m/z 454 (M+1)




5 yl carbonyl ) am no7r nehyl } phenoxyl propl oni c acid ethyl ester I|nternediat-e
28 and Internedi ate 68 were reacted as described in 5 general procedure 6
to affordMhW7| ¢ conmpound as a clear oil (529%. Ch?gﬁ‘EFWGi‘%ghed:

cycl ohexane/ EtOAc (9:1 to 7:3)."H NVR (DMSO-d6): & 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 (t, 3H). HO 10 Exanple 23: o

2-methyl -2-[4-{[(4-nmethyl 2-[3- luoro-4-trifluoromethyiphenyl]-thiazol- 5

yi car bonyl ) ami nol nmet hyl } phenoxy] pr opi dAi ¢ aci d Exanple 22 was reacted as
described in general procedure 8 to afford the title conpound as a white
solid (70%. 15 M5 (AP-) nmlz 495 (M 1) o Exanple 24: 0

2-met hyl 2-[ 4- ([ (4- net hyl - 2- [ 4- br onQp
-yf car bonyl ) am nol met hyl } phegoxylfprypi §ni hy'f'z ester 20 I nt er nedi at e
29 and Internedi ate 68 weMd Acacted as S®ibed in general 'procedure 7
to afford the tié@ﬁ@@oun as a Wmte SO|Id (52% Chr omat ogr aphed:

CH2GC 2, then CH2 - ~5—6- S v (99:1). 1H NWR

(CDCI 3): & 7.55 2:methyh2-{4 f ' 470185 65 (d, 2H), 6.25
(t, 1 H, 4y@farbd;yllﬁﬁpo]lnﬁﬁyl}menﬁkﬂpr@lﬁﬁcQs;d 3H), 1.45 (s, 6H),1.10 (t,
3H). 25 WO 01/ 402% & 1BERAYfehdi88 R dblcrbbd:ifl gonétél ke ¥ t oSl P! © 25:

2- met hyl - 2- I th I
yl ggr B%nyl )gﬁrﬁ{' ITE%LF Lﬂar‘fgxy pr ow)&yc] aci :JlaZEgarrpI e 24 was reacted as

[

described in gen (@aare to afford 5 the title conpound as a white
solid (90%. -
Ct
; 1
\/O\IF<° N
Example 20: _ 0
2-methyi-2-§4-{[(4-methyl-2-[3,4-dichlorophenyl]-thiazol-5-
10 ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester

Intermediate 27 and Intermediate 68 were reacted as described in
general procedure 7 to afford the title compound as a white solid (55%).
Chromatographed: CH,Cl,, then CH,CL/MeOH (99.5:0.5).

MS m/z 507
]

Example21: O
2-methyl-2-[4-{[(4-methyl-2-[3,4-dichlorophenyI]-thiazol-5-
ylcarbonyl)amino]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)

15




M5 m z 489 Exanpl e 26:
2-met hyl -2-14-{[ (4-nmet hyl - 2-[ 4- et hyl phenyl ] -thi azol -5- 10

yl carbonyl ) agoagla®t hyl } phenoxy] propi oni c acid ethyl esteperrvogi®w®di ate 30
and Internmediate 68 were reacted as described in general procedure 6 to
afford the title conpound as a clear oil (54% . Chronatographed:

cycl ohexane/ Et OAc (8:2 to 6:4)."H NWR (DMSO-dQ: 5 8.55 (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 (q,
2H), 2.45 (q, 2H), 2.40 (s, 3H), 1.30 (548 6H), 1.00 (t, 3H), 0.95 (t, 3H).
\ H1/ HO | / Exanple 27:

2-met hyl -2-[4-{[ (4-met hyl - 2-[ 4- ot hyl phenyl | - t hi azol - 5-

yl carbonyl ) am no] net hyl } phenoxy] propi oni ¢ acipd 20 Exa
descri bed in general procedure 8

|l e 26 was reacted as
cogpound as a white
11895 50 r HI /
-yi carbonyi)am no] -

solid (62% . M5 miz 439 (M)

Exanpl e 28: 2-nethyl 24 (4- ' '

met hyQphenoxy] pr oploni c | d ethgl ester Internmediate 31 and -Internediate
68 were reacted as%&%ﬂ-ﬂé—ge;%pmm : affordthetltle

conpound as a cl ea-methyl-Z-pof[(4-mpthylR[3-flapro-Sirillw gth
3H), 7.15 (d 24 : ; , ‘
2.65 (s, . 2 [ = ; : :
29:
5 general procedure 6 to afford the fitle 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 (t, 3H).

10 Example 23: ©
2-methyl-2-]4-{[{4-meth l-z-[s-ﬂuoro-4-tr|ﬂuoromet|1ylphenyjl thiazol-
‘B-ylcarbonyl)lamino]methyl}phenoxylpropionic 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)

Example 24: 0

2-methyl-2-[4-{[(4-methyl-2-{4-bromophenyl]-thiazol-5-
‘yiearbonyl)aminojmethyl}phenoxy]propionic acid ethyt 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,Cl,/MeOH (99.5:0.5), then CH,Cl,/MeOH
(99:1). '"H NMR (CDCl,): &7.55 (d, 2H), 7.35 (d, 2H), 7.05 (d, 2H), 6.65 (d, 2H),
8.25 (t, 1H), 4.35 (d, 2H), 4.10 (g, 2H), 2.55 (s, 3H), 1.45 (s, 6H), 1.10 (t, 3H).

25



10 2-net hyl -2-t4- (' [ (4- et hyl - 2-phenyl t hi azol -5 yl carbonyl ) am no] -
nmet hyl } phenoxy) ropi onl ¢ acid Exanple 28 was reacted as described in general
pr ocedur eW® ¢t é‘”&i’ford the title conpound as a white sHRGWERMEDSS Np 179C
15 0 F if O Exanple 30: 0 2-methyl-2-[44((4-methyl-2-[4
fl uorophenyl ]-thiazoi-5- ylcarbonyl)am no] nmet hyl ) phenoxy] propl oni ¢ aci d
ethyl ester Internediate 32 and Internedi ate 68 were reacted as descri bed
in 20 general procedure 7 to afford the title conpound as a clear oil that
solidified on standing (63% . Chronai4@graphed: CHzCl 2, then CH2CI 21 MeCH
(99.5:0.5). "H NWR (CDC13): & 7.85 (dd, 2H), 7.20 (d, 2H), 7.08 (t, 2H),
6.80 (d, 2H), 6.35 (t, 1 H, 4.50 (d, 2H), 4.20 (q, 2H, 2.63 (s, 3H),
1.55 (s, 6H), 1.23 (t, 3H). V\001/40207 CT[EP 1995 511 Nzt ~ F O
11Y .10 Exanple 31: O 2-net hyl 2f| uor ophenyl -t hi azol - 5-
yl carbonyl ) am nol net hyl ) ph lonic npl e 30 was reacted as
descri bed in general roced to afford 5 the title conmpound as a white
solid (729 . M Examp m?mquvmx [ ct HEl [
z-mathyI-2-[4-{[(4-methyl-2-[4—bromophenyl]-thIazol-s-
lcarbonyl)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 (90%).

MS m/z 489
~N \’F<°
Example 26: o

2-methyl-2-[4-{[(4-methyi-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 title compound as a clear oil (54%).
Chromatographed: cyclohexane/EtOAc (8:2 to 6:4). 'H NMR (DMSO-d,): 5 8.55
(t, 1H), 7.65 (d, 2H), 7.10 (d, 2H), 7.00 (d, 2H), 6.55 (d, 2H), 4.15 (d, 2H), 3.95
16 (g, 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-methyi-2-[4-ethylphenyl]-thiazol-5-
ylcarbonyl)amino]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 m/z 439 (M+1)




\/O" v N- O Exanple 32: o 2-nethyl-2-[4-{[(4-nethyl-2-[4-chlorophenyl]

t hi azol -5- 10 yl carbonyl ) am no] net hyl ) phenoxy] propi oni c acid ethyl ester

| nt er nedi at ew0d1/4may | nt er nedi ate 68 were reacted as descredmEPoi/nng9ssgener al
procedure 7 to afford the title conpound as a clear oil (78%.

Chr omat ogr aphed: CH2Cl 2, then CH2CI JMeOH (99:1)."H NWR (CDCI3): 8 7.75 (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. N _cl HfQ HOO
/ Exanple 33: o 2-nethyl 2-[4-([(4-methyy 2-[4-chlorophenyl]- t hi azol - 5-

yl carbonyl ) am no] met hyl ) phenoxyl propi onic acid 20 Exanple 32 was reacted as
described in general procedure 8 to afford the title conpound as a white
solid (30%. M 131C i .li;; WO 01140207 PCT EPOO/ 11995 52 0 Nk -Wcps
Exanpl e 34: 0 2-meth t E244-f f(4 @

met hyl - 2[4tr|fluororretho§( -
yti car bonyl ) am no) nehyl ) phshoxypyopponC aci d”ethyl ester Internedi ate 34

and I nternedi ate GQWzaact edoas descri bed in 5 general procedure 6 to
afford the title c o ST By i 19 O A{.00r aphed:

: H— - zo-td, 2H), 7.15
(d, 2H), 675th g 2H) 4.15 (q, 2H), 2.65 (s,
3H), 1.50.(s, 6H), lrﬂem@d(ate IHand Hnietmedlaﬂa B 3verd Treacted as described in

5 general procedure 7 to afford the title compound as a clear oil (62%). *H NMR
(CDCL,): §7.85 (m, 2H), 7.35 (m, 3H), 7.15 (d, 2H), 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).

o VO

Example29: ©
10 2-methyl-2-[4-{[{4-methyl-2-phenylthiazol-5-ylcarbonyl}jamino]-
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
[s]
F
\/0% N
Example 30: 0 '
2-methyi-2-[4{[{4-methyl-2-[4-fluorophenyl]-thiazol-5-
yicarbonyl)amino]methyl}phenoxylpropionic acid ethyl estor
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). !

NMR (CDClL): & 7.85 (dd, 2H), 7.20 (d, 2H), 7.08 {t, 2H), 6.80 (d, 2H), 6.35 (1,
1H), 4.50 (d, 2H), 4.20 (q, 2H), 2.63 (s, 3H), 1.55 (s, 8H), 1.23 (¢, 3H).

15




10 Exanple 35: o 2-nethyl 2-[4-([(4-methyl-2-)4 tr

f1 uoronet hoxyphenyf]thi azol -3- a carbonyl)am no) et hyl ) phenoxy] pr opi oni ¢
acid Exanm¥ ‘@ﬂz“q\/as reacted as described in general pr E)/@”co af ford
the title conmpound as a brown viscous oil (45%. 1H NWMR (CDCla): S 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). xyN pJ30Me Exanple 36: o

2-met hyl -2-14-11(4-rnithyi 2 j4-nmethoxyphenyll-thiazol:5- 20

yl | car bonyl ) am no) net hyl ) phenoxy' ) pro@itoni ¢ acid ethyl ester Internediate
35 and Internediate 68 were reacted as described in general procedure 6 to
afford the title conpound as a clear oil_that solidified on standing

(22% . Chromat ogr aphed: cycl ohexane/ Et (1:1)=H NVR (DVMSO- de): 6 8.75
(t, 1 H, 7.90 (d, 2H), .7.20 (d; Q)¢ F6. 75 (d, 2H), 4.35 (d,
25 2H), 4.15 (g, 2H), 3,860 2.55 3 1.50 (s, 6H, 1.15 (t,

3H). WO 01/ 40207 PCT/ EPQO/ 1 99§ 53 ~ QJNe HO O/ N Exanpl e 37-

2- et hyl - 2- [ 4([ (Examplagd: o °1. net hoxyphenyl]-th iazal - 5-

yl car bonyl ) am na@-meittigli2-d4 m%m&m-ﬂmmphenm-ﬂnmpl e 36 was reacted as
descri bed i g ' b kdsibnic dehe t1t! e conpound as a beige

lid (51% W5 g
Zon{et h§/| 2/° [4-( 'f iitids ; ngﬂfﬁwgﬁwm¥t° Siord
yl car Sonyl )ﬁmtﬁ JcomPRYN ﬁh@ lt?]iﬂ $hic acid ethyl. ester

Mp 1569°C; MS m/z 429 (M+1)

~_O \'P(c. /©/\ HJI'{)”@— Ci
Example 32: o

] 2-methyl-2-[4-{[(4-methyl-2-[4-chlorophenyl]-thiazol-5-
10 ylcarbonyl)amino]jmethyl}phenoxy]propionic 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,Cl,, then CH,ClL/MeOH (99:1). 'H NMR (CDCl;). & 7.75
(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 (a, 2H), 2.65 (s, 3H), 1.50 (s, 6H), 1.20 (t, 3H).

Example33: ©
2-methyl-2-[4-{[(4-methy)-2-[4-chlorophenyl]-thiazol-5-
ylcarbonyl)amino]methyl}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




Internedi ate 38 and Internmediate 68 were reacted as described in general
procedure 6 to afford the title conpound as a brown oil that solidified on
st andi ng (8@ 01/487omat ogr aphed: CHZCI | Et OAc (95:5). 15 WETHEPI/MBE (M-1)

ro Exanple 39: HO

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

yl car bonyl ) am no] net hyl ) phenoxy] propi oni ¢ acid 20 Exanpl e 38 was reacted as
described in general procedure 8 to afford the title conpound as a pate
rose solid (44%. M5 (AP-) mz 433 (M 1pWO 01/40207 PCT/ EPOQ 11995 54 11k
N N ~CFj C Exanpl e 40:

2-met hyl -244- (((4-trifluoronethyl-2-4-trifluoromethyiphenyl]-thiazol 5 i

at bonyl ) am noj net hyf phenoxy] propi oni c acid ¥thyl esl er Internediate 42 and
Ny F 7y 3 )

Internedi ate 68 were reacted as descrgd oeRr ocedure 7 to
afford the title conpound asb/ ot nat ogr apl f ed:
CH2Cl 2. 1H NMR (CDCh): 6 8.0 ? 7.65 (d, 2H), 7.15 (d, 2H), 6.75
(d, 2H), 6.35 (t, Ekdmple8450 (d,°2H), '4.15 (q, 2H), 1.50 (s, 6H), 1.20 (t,

3H). Cks  FSC 10 E%W—ﬁﬂ%{@*ﬁemﬂ#ﬁﬁmommeﬂmxyphem 1]-thiazol-5-

fa- {t(4tr|f|uro o aZot -

2- -yl carbonyl < B T+ Bﬂ-&m 2 40 was reacted as
described in generﬁilermﬁdlebdﬂ#eam’ tlntermeﬁtatej wwe@)mastﬂddaasdﬁcmﬁedam oi | that
preci pi tit ed igen@@ntpraiRdae 6 umﬁaﬂsmblﬁle eSmpPdun@%s “ChenRtong@an)ed:

e e
' ’ 7.20 (d 2H) 6.75 (d, 2H}, 6.05 (t, TH), 4.45 (d, 2H), 4.15 (q, 2H),

2,65 (s, 3H), 1.50 (s, 6H), 1.20 (t, 3H).

10 Example35: ©
. 2-methyl-2-{4-{]{4-methy)-2-J4-trifluoromethoxyphenyl]-thiazol-5-
yicarbonyllamino]jmethyl}phenoxy]propionic acid
h 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),685 (d, 2H), 6.05 {t, 1H), 4.50 (d, 2H) 2.5 (s,

3H), 1.50 (s, 6H).
Example 36;
_ 2-methyl-214-:[[(4-methyi-zj&methoxypheryl]-tmazoi-s-
. 20 'ylcarbonylLmmo]methyjphenoxy]pmplonlc acid ethyl ester .
Intermediate 35 and Intermediate 68 were reacted as described in
general procedure 6 o afford the title compound as a clear oil that sofidified on
standing (22%). Chromatographed: cyclohexane/EtOAc (1:1). 'H NMR (DMSO-

dp): 88.75 (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).

-




(d, 2H), 6.85 (d, 2H), 4.45 (d, 2H), 1.55 (s, 6H. \/p I N a F, C- Example
42: 20 2-nmethyl 2-(4-{[(4 rtfluoronethyi-2-(4 tertbutyl phenyl thiazol-5-
yi car bony WRSHAMT net hyl ) phenoxy] Prop(oni c acid et hyl esRCHERNIPTedi ate 42
and Internmedi ate 68 were reacted as described in general procedure 7 to
afford the title conpound as a clear oil (21%. Chronatographed: CH2Cl 2.'H
NVR (CDCIS): 6 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, 6H, 1.35 (s, 9H),.1.25
(t, 3H. WD 01/40207 PCT/EPO0O/ 11995 33 0 IRK HO/ H I N O FA Exanple
43: . 2-nmethyl-2-[4-([(4trifluoronmethyl-2-[4 tertbutyl phenyl] thiazol-5-
yl car bonyl ) am no] net hyl ) phenoxy] propionic acid 5 Exanple 42 was reacted as

described in general procedure.8 to affogd the title conpound as a cl ear
oil that precipitated in pentane as a Wit egsol H]OO%. M5 mlz 521 (M+l)
/| | CF3 ~/ HN > 010 Exanple 2¥reilhy “(1C4-methyl 2-[4trifl

ur onet hyl phenyp- oxazol - 5- H?%‘{ ) am t hyT) phenoxy] propi oni ¢ acid

I
ethyl ester InteLned a 9_52 nd Intermedi ate 68 were reacted as descri bed
in general proce¥RRORl e affsg he—ti—t-e—e e
15 Chr omat ogr ap heinetnyacA X (vapn) SLLLL
yicarbonyl)amino]methyl}phenoxylpropionic acid

as a clear oil (58%.
3): $8.05 (d, 2H),

5 _ Example 36 was reacted as described in general procedure 8 to afford
the title compound as a beige solid (51%). '
MS m/z 441 (M+1)
O =
S T
Example 38: o
10 2-methyl-2-[4-{[(4-methyl|-2-[4-acetylenylphenyl]-thiazol-5-

yicarbonyl)aminolmethyl}phenoxylpropionic acid ethyl ester
Intermediate 38 and Intermediate 68 were reacted as described in
general procedure 6 to afford the title compound as a brown oil that solidified on
standing (84%). Chromatographed: CH,CL/EtOAc (95:5).
15 MS m/z 463 (M+1)

< AT =
Eximpla 39:

2-methyl-2-[4-{[(4-methyi-2-[4-acetylenylphenyl]-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid o
20 Example 38 was reacted as described in general procedure 8 to afford
the title compound as a pale rose solid (44%).
MS (AP-) mfz 433 (M-1)




7.65.(d, 2H), 7.25 (t, 1 H, 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). OF Fs HOI / H1)CN
Exanpl e 45: 200 01/40207 PCT/EP00/11995
2-methyl -2-[4- ([ (4-methyl -2-[4-trifluoronethyl phenyl ] -oxazol - 5-

yl carbonyl ') am no] met hyl ) phenoxy] propi oni ¢ acid Exanple 44 was. reacted as
described in general procedure 8 to afford the title conpound as a yell ow
solid (98%. M5 (AP-) mz 461 (M1) 25 WD 01/40207 PCT/EPOQ 11995 56 CFa
Exanple 46: 2-rr ethyl-2 d-([(4-nmethyl-24[4 trlfluromet

| -2-pyridyi]-thiazol-5- ylcarbonyl)am no' ] nethyl}phenoxy]proplonlc acid
ethyl ester Internediate 54 and Internedi ate 68 were reacted as descri bed
in 5 general procedure 6 to afford the titlejjconpou as a clear oil

(58% . Chromatographed: CH2CI IMeCOH ( O (MH1) a Il cF
Exanpl e 47. 10 2-methyl 2-[4-{[ 43 @&“ W S
244-trifiuorongthyl - 2-pyridyl It hfazel FC

yt car bonyl ) ant no] meEimhblshmnoxyl p‘Popl onl c acid Exanpl e 46 was reacted as

described in gener ah_,ig @wq—h@-ﬁl white
solid (11% m xfu-e-01 e , , MR
(CDCI 3): S 8. 7Y byl pic & besten s’ (4, 2H), 6.85
(d, 2H), 6.20 1lrwmedlat¢54zdan«tﬂotemdw 53, were) reaptssbassdesenbed in
5yNIJ3-CRB8 eneral procedure 7 to afford the fitle compound as a clear oil (69%).

- ‘Chiromatograptied: CH,Cl,. "H NMR {CDCL): & 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 (q, 2H), 1.50 (s, 6H), 1.20 (1,

3H).
uo%m il}’@— CF‘

10 Example41: ©
2-methyl-2-[4-{[{4-trifluoromethyl-2-f4-triflusromethylphenyi]-thiazol-
g-ylaarbonyl)ammo]meﬂayl}bhenaxylproplonic acld
* Example 40 was reacted as described in general procedure 8 to afford
:‘iﬁe title compound as a clear oil that precipitated in pentane as a white solid
15 _; {19%) Chromatographed: CH,C/MeOH (95:5), then CH,CL/MeOH/AcOH
- '(95:5:2mL). 'H NMR (DMSO-d.): 5 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).

Example 42:
20 2-meﬁiyl-z-[Hm-triﬂuoromethyl-z-[4-tertbutylphenylj-thlazol-s-
T ylcarbonyl)amlno]methyl}phenoxy]propionic acid éthyl ester
Intermediate 42 and Intermediate 68 were reacted as described in
general procedure 7 to afford the fitle compound as a clear oil (21%).
Chromatographed: CH,Cl,.’H NMR (CDCl,): 8 7.85 (d, 2H), 7.45 (d, 2H), 7.25
25 (d, 2H), 6.85 (d, 2H), 6.40 (t, 1H), 4.80 (d, 2H), 4.25 (q, 2H), 1.60 (s, 6H), 1.35
(s, 9H), 1.25 (, 3H).




Exampl e 48 2-nmethyl- 2 j2 nethoxy-4 (P-nethyl-2 [4-trifluronmeth |l phenyl]-
t hi azol - 5yl car bori yl ) am noor net hyl ) henoxy] propi onic acid ethyl ester 20
| nt er nediVé@ 81/@28nd i nternedi ate 87" were reacted as deBEVERWA199: gener al
procedure 6 to afford the title conpound as a cleat oil (37%. M5 mz 537
(M+1) WO 01/41207 PCT/EPOO/ 11995 57 F Ho H a Exanple 49:
2-met hyl -2-[2-nmet hoxy-4-{[ (4-nmethyl -2-[4 trifluoronethyl phenyl]- thiazol-5
yl car bonyl )'am no] net hyl ) phenoxy] propi oni ¢ acid Exanple 48 was reacted as
described in general procedure 8 to gggord 5 the title conpound as a white
solid (53%. M5 nfz 508 CF i Exanple 50: _
2-met hyl -2-[2-nmet hyl -4{[ (4-methyl -2-[4-trifluronmethyl phenyl]-thiazol- 10
5_yl car bonyl ) am no] net hyl } phenoxy] propi gni ¢ acid ethyl ester Internediate 3
and Internmedi ate 63 were reacted as desdlri Qed i=~nganeral procedure 6 to
afford the title conpound as a | @%’NNR (CbA3): 8 7.95
(d, 2H, 7.65 (d, 2H), 7. o )F% (dd;71H), 6.55 (d, 11-1), 5.95
(t, 1H), 4.45 (d, 2H), 4. 158(qg, 2H), 2.%5 (s, 3H), 2.15 (s, 3H), 1.50 (s,
6H), 15 1.15 (Exampled =
2- et hyl - 2- [ 2- n2ahethyh2{4-{[{4-trifluordmethyk244-terthutyiphenyi]thidzeh5t | -
_ icarbonyllamino]methyi}pheno; ropionic acid
5 Example 42 was reacted as described in general procedure 8 to afford
the titte compound as a clear oil that precipitated in pentane as a white solid
(100%).
MS m/z 521 (M+1)

ot
10 Example 44: o . .

2-methyl-2-J4-{[(4-methyl-2-[4-trifluromethyIpheny(]-oxazol-5-
ylcarbonyl)amino]methyl}phénoxy]pfobionic 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,): & 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), 1.20 (t, 3H).

20 2—methyl-2-[4-{[(4-methyt-2-[4-triﬂu0rom_eﬂ1ylphenyl]-oxazo|-5-
ylcarbonyl)amIno]methyl}phenbxy]p_roplonlc 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



20 thi azol -5-yl carbonyl ) am no] net hyl } phenoxy] propi oni ¢ aci d Exanpl e 50 was
reacted as described in general procedure 8 to afford the title conpound
as a white swdmgdo93% . MS miz 493 (MF1l) i j i WO 01/ 402@¢1/EeaakesO©0 11995
58 11 Exanple 62: o 2-nethyl-2-[2-nethyl-4{[(4-methyl -

4-i sopropyl phenyl -t hiiazol -5- yicarbonyl)am no] net hyl ) phenoxy] pr opi oni c
acid ethyl ester Internediate *25 and Internediate 63 were reacted as
described in 5 general procedure 6 to afford the title. conpound as a white
solid (51'0). M 125-131 CHO o Exaan%g53 2- nethyl 2-[2-met hyl -44
(4-met hyl - 2- (4-i sopropyl phenyl ] -thi azol 10

yl car bonyl ) am no] net hyl } phenoxy] propi oni ¢ aci d Exanpl e 52 was reacted as
described in general procedure 8 to afford he tit]le conpound as a white
solid (85%. MS mz 467 (M+tl) 15 Exa - ~ )—OF,
2-nethy|-2-[4-([(5~nethy|-2-[4bt ' thii azol -
ylcarbonyl)anino]nethyl)pheﬁbxy é%hyl ester Internediate 44
and Internediate 6§xm§45eacte general procedure 6 to

\ f 'HO~0 Example

{ SK a220§_g_7 (Mt1) r H
ylcarbonyt)amlno]methylphenoxy]Lg)lonIc acéid ethyl ester
Intermediate 54 and Intermediate 68 were reacted as described in

5 general procedure 6 fo afford the fitle compound as a clear oil (68%).
Chromatographed: CH,Cl,/MeOH (99.5:0.5). '
MS m/z 508 (M+1)
mf( o "’j)‘:{%&}ca
0
Example 47:
10 2-methyl-2-{4-{[(4-methy}-2-J4-trifluoromethyl-2-pyridyl}-thiazol-5-

ylcarbonyl)amino]methyl}phenoxy]propionic 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
hydrochioride salt). 'H NMR (CDCl,): 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), 445 (d, 2H), 2.65 (s, 3H), 1.50 (s, 6H).

segpiavy
Example 48: \/ojf(o

2-methyl-2-[2-methoxy-4-{[{4-methyl-2-[4-trifluromethyiphenyl}-
thlazol-s-ylcarboﬁyl)am?nojmeﬂlyl)phenoxyjpropionic acid ethyl ester
20 Intermediate 3 and Intermediate 57 were reacted as described in general
procedure 6 to afford the titie compound as a clear oil (37%).
MS m/z 537 (M+1)




WO 01/40207 PCT/ &P00/ 11995 59
2- et hyl - & %&5 met hyl - 2-[4-trifluoromethyl phenyl -t hi azol - 4-

yl car bony | Ya#/MB¥ et hyl } phenoxyl propi oni ¢ acid Exanpl e BETHEEY/i®Sct ed as
described in general procedure 8 to afford the title conpound as a white
solid (39%. 5 M5 nz 479 (M+l) Fs Exanple 56:.

2-methyl -2-14-([(5-nmethyl -2-[3-trifluoronethyl phenyl] thiazol-4-

yl car bonyl ) am no] net hyl } phenoxy] propi onic acid ethyl ester 10 Internedi ate
25 and Internmedi ate 63 were reacted asstescribed in general procedure 6 to
afford the title conpound as a pale yellow oil (430/6). 'Ms mlz 507 (Mtl)
CF3 Ho, 0 Exanple 57: 0 15 2-nethyl-2-[4-{[(5-nethyl-2-[3

trifluoronethyl phenyl]-thiazol - 4- yI car « Y

the title conpound as a wm b 479 (Mr1l) 20 The
follow ng I nternedi ates and lli gands were prepar ed for the binding and
transfection ass&Exampledds heB hel ow 25 (1)

2-(4-(2-(2,3-di tamemyM@MOM{(Mmethyl-Z{4-mﬂuoromethylph yF:]_
di fl uoropher%kgzu[_g T A c‘-o: W itieBbkiAbrox -,-. acid Thi's conpound

was used as 3 i ndi gaﬂ%g{
t S is

descri bed bel ow.

reprodficed Hhede c¢mlPOUﬂd@S@1V1bl@259ﬁd 3% F PQO’ 11995

MS mlz 508
0
0 .
Example 50:
2-methxl-z-[z-metmrI-4-{[(4-meﬁ\yl-24[4-tr|ﬂuromethylphanyl]-thlazol-
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
~ (CDCly): 87.95 (d, 2H), 7.65 (d, 2H), 7.05 (d, 1H), 6.95 (dd, 1H), 8.55 (d, 1H),
5.95 (t, 1H), 4.45 (d, 2H), 4.15 (q, 2H), 2.65 (s, 3H), 2.15 (s, 3H), 1.60 (s, 6H),
15 1.16 (t, 3H).

Example$§1: ©
2-methyl-2-]2-methyl-4-{[{4-methyl-2-[4-trifluoromethylphenyl]-
20 thiazol-5-ylcarbonyl)amino]methyl}phenoxylpropionic 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)

iTE



0 in
t hyl butanoi ¢ acid A solution of

(2- ( phenyw@otMpeioxycar bonyl am no) et hyl ) phenol (5.74 - 3CIEPNIIIS Mol e)
in 2-butanone (17 nL) and chloroform (6 g) was added 'dilpwise to a

m xture of sodi um hydroxide (9.0 g; 225 nmol e) and 2-butanone (7 nL)
whi | st keeping the reaction tenperature bel ow 30C. The m xture was |owed to
stir at 30C for 4h. Ether (100 nmL) was added and the resultant soli.d was
collected by filtration and washed withggther (100 nmL). The solid was 10
di ssolved in water (70 nL) and any residual ether renoved by evaporation.
1IN Hydrochloric acid was added to adjust the pHto 1, and the resulting oi
was +lta+ d acted with dichloronmethane (3 x50 m),.Thesconmbined extracts

6 ternediate A1 2-(4-(2-(Phenyl nethyi oxyrcar bonyl am no) et hyl ) phenoxy) -
2
4-

were dried ' (N 250,4) and evpora % T 2 @ oil (3.82 g;
49% . 'H NMR (CDCI 3) |S7 6 09" (i £7.9 Hz), 6.88 (d,
21-1, J=8.4 Hz), 5.09 (s, 75915 tars,” I H), 3.42-3.44 (m 2H), 2.75

(t, 2H, J=6.7 Hz), Exam 21025230 Lm°2H) 1 47- (s, 314), 1.04 (t, 3H, J=2.6
Hz) . Mass spectronpigisth Aimefiyl-2-J40565ropPbRE Sy Fthidér-BY |
2(4(2(phen I { _ﬁ" " . ea@ﬁ&%rlfﬁtnyl putyrate 20 A

sol ution of | formam de 2 nlL)

was treat ed WI th phtermediata 28 # éﬂtém'(eﬂ'a!% Q} wee 1eactath 188 ) degcHbed i hy |

i odi de (8.54 genéfal poceduré 8o affald theditle eompountiasna whiterlid (81%)ed at 23C for
2h. The m xture wagpfidoleyiesl and the solid collected was washed with ethyl
Late (70 nL). The frltrate was washed with brine (4 x 50 nL), dried
(Na2SO4) 25 rind evaporated. The residue s purifi ed by chronmat ography on

silica gel using hexane then 33% et hyI aclt aj e- as eluent to afford
a colorless oil (1.27 g; ' 1- (rn 514), 7.06
(d, 2H, J=8.4 Hz), 6.68 (d H 08 2 3 67 (s, 3H),

3.15 (m 2H), 2.62 ) S 30 ° (tr| 1.38 (s, 3H),
0.86 (t, 3H J=7. 1+Na)' = 408,
Internediate C  NeRimet j-:@mm&wmﬁimammmlm@ ate

acet ateqgal t ylcarbonyl)amino]methyl}phenoxylpropionic acid
: Example 52 was reacted as described in general procedure 8 to afford
the title compound as a white solid (85%).
MS m/z 467 (M+1)

H D
\/O\IP(OQ\N g
15 Example 54: o '

2-methyl-2-[4-{[(5-methyl-2-[4-trifluoromethylphenyl}-thiazol-4-
yicarbonyl)lamino]methyl}phenoxylpropionic acid ethyl ester
Intermediate 44 and Intermediate 88 were reacted as described in
‘géneral procedure 6 to afford the title compound.as a white solid (85%).
20 MS m/z 507 (M+1)

e gﬂjﬁ%@‘

Example §5: o




WO 01/ 40207 PCT/ EPOO/ 11995 61 A solution of Internediate B (1.27:g; 3.29
nmmol e) in_nethanol (50 nL) and acetic acid (0.4 g) was. treated with 10%
pal | adi um"6h"¥8#on and shaken in a hydrogen at mospher BCVEROA9S £ or oh.
The catalyst was filtered through celite and the solvent was evaporated to
afford a yellow oil in quantitative yield (1.04 5 9). "HNW (CDCI3): 5
7.06 (d, 2H, J=8.4 Hz), 6.77 (d, 2H, J=8.4 Hz), 6.70 (br s, 2H), 3.76 (s,
3H), 3.02 (br s, 2H), 2.82 (m 2H),1.99. (s, 3H), 1.92 (m 2H), 1.48 (s,
3H), 0.96 (t, 3H, J=7.4 Hz). Mass sped®ronetry ES', me (MrH) =252." 10
Intermediate D Methyl 2-(4-(2-(2,4 ’

di ni trophenyl sul $athds. IRWEQﬂWTgm Lthia3begA sol ution of

I nternediate, C 2CT 2 ed with
saturated s ’3‘2‘%\,..“? o rap.gn rgani c | ayer was separ at ed.
The aqueous | ayecExample S4twak feasted; ashdescpiacyin generat pronesiurent) to pffiord. 5

conbi ned ormmdmsawammtélsentj(MSO@ and evaporated to afford the
free ase as a Mglrjgﬁ ?M ))1 61. g; 100%. This was dissolved in CH2Cl 2
(40 nmL) and treated w A pyridine (0.45 g; 5.61 mmle) and

2, 4-di ni trophenyl sul fonyl chloride (1.5 g; 5.61
was allowed to stir at 23C for 3h. Water
| ayer separated, washed with water
bi carbonate (40 nmL). The Qrggn :
and the residue. purified\bf Cffir orat ¥gr aphy usl ng 15- 20% Et OAc- Hexane as
el uent to affor dExarhpleg!s6: y ow solid (1 38 g 51% "H NWMR (CDCI3): 8
8.63 (d, 1 H, J=g. 3¢ ‘ L0 2. 8.07 (d, 1H
J=8.4 Hz), ’ .34 (t, 1H, 25
J=5.3 Hz), 2 — 2 - St 2H J=6.6 Hz),
1.92 10n 2H) 1Inte2me¢|atesn§ aml Q@e(mt?dlaxﬂ 63 WRrS raat)ted |ast desasitedtin £ Met hyl
2- (4- (2- (( 2 gén&ranproéstine6 Yo mra Sevtitle(CORPbuntt &'a Fale)ﬂéllow oil (43%).

) am no) et. hyl)pheﬂgﬂ( 5&&9 butyrate 30 A solution of Internmediate D .
(315. nm; 654 (15 m.) was treated with triphenyl phosphi ne
(343 ng; 1.308 mole), hept-2-en-1-ol (150 ngy; 1,308 mole) and

di et hyl azodi car boxyl ate (228 ng; 1.308 | e) an Fehe
HoL >
o LT 2 .

Example 57:  ©
16 ' 2-methyl-2-J[4-{[(5-methyl-2-[3-trifluoromethyiphenyl]-thiazol-4-
yicarbonyl)amino]methyl}phenoxy]propionic acid
Example 56 was reacted as described in general procedure 8 to afford
the title compound as a white solid (74%).

ple), and the m xture

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-heptyl-3-{2,4-

difluorophenyl)ureido)ethyl)phenoxy)-2-methylbutanoic acid

This compound was used as a control radioligand for hPPARca in the
binding assay described below. It is also described in WO00/08002, the
synthesis is reproduced below;




.mxture atllowed to stir at 23C for 11h. The sol vent was evaporated and the
residue purified by chronmatography using 10-15% Et OAc- Hexane as eluent to
WO 01/ 40207 SROPIEERIG/ 11995 62 afford a semi-solid (400 nmpcrak@fides TLC and
NVR shows that the desired 'conpound is present along with
1, 2- (di et hoxycar bonyl ) hydrazine. Internediate F: Methyl 2-(4-(2-(hept
2-en-9 yl am no) et hyl ) phenoxy)-2- 3 nethyl butanoate A solution of
Internediate E (400 ng; 0.654 mmole) in CH2CI2 (5 mM ) :was treated with
triethylamne (132 ng; 1308 mmml e) and nghcaptoacetic aci d (78 nmg; 0.85
mmol e) and the m xture was allowed to stir at 23C for 1 h. The mxture was
diluted with EtQAc (30 nL) and washed with water (3 X 20 nL) and 10 aqueous
sodi um bi carbonate (30 nlL). The organic |ayer was dried (Na2SQJ,

evapor ated and the M&MMYWM@@MIQ gﬂ)@ﬂéﬁag -
Hexane then 50%ithMbutalsoiensidt hen MeOH as eluent to afford an ol 177 ny;
ZS%EL"”“???' L, geiltan b M{Zehimelyiotycartgny aiminciehyiphendi, 6745 3 15)
2.87 (m %8 ? ,inj2-hytapane (HHyml) jaregclferofusn) (6 g) %s(addeaH J=7.6

Hz), 0.86 (t dmpwlseaos nmure bfisaiiune tydrbxidd9. m/gtmg%n{o@
2-enyl -3-(2,4- meﬁﬁhﬂééﬂﬁé%ﬁ‘%ﬁ e}é’cnl% n rret hﬁwngfﬂg rate 20 A

| ut fol d
(5" i) “vas 1 r oQED B gt o

ﬂHgFH}?ﬁ mngo ed apd the raepitant spiid ool e)
and the ni xt urWascplpmtayl by, filxation) and wesltied with iether (168 iyl vENd sulis wagapor at ed
and t he 1esi dudisgniveidfin editdr\(7¢ mLp and W%ﬁiﬂual%éilréms\;b a0 evad 6 OQ/R,t hen 15%
et hyl acet at e- 8éHto W SO|I 939
25 {OI‘I tam nathﬁﬁ. Ph&'g\?&aggkd {'& ﬂ?iené éa?‘éag thegxg ygson 9
col um. Nﬁ% %c §‘£ﬁ" mqq-e%xtrasatsoger(adneQH J=8. 4
Hz), 6. 77 6 evsorat;d(tmaffmd)a yaloafaon(mszm)ma T6I-NER (&B)::(3)3 54 (t,
2H, J=7.3 Hz)ﬁ?26&45(—l),,7 G9(d, 2H7J<7 48Y), 61385(5 21pr=8.4 ﬂ%{dsoggs‘;%él%
-2

1.25-1.35 (M- (BHh 118, 92 o m’% éﬁrsorﬁvg (b2 aly 5475, Moo
spectronetry. (ﬁf)p‘f) D4 (t 5H, jﬁf z). ‘Mass spectrometry ES’, m/e (M+H)*=372.

intermediate B: Methyl 2-(4-(2-(phienylmethyloxycarbonylamino)
' “gltiyliphenoxy)-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
méthyl iodide (1.54 g; 10.76 mmole) and the resulting mixture stirred at 23°C for
“2h. The mixture was filtered and the solid collected was washed with ethyl
‘abetate (70 mL). The filtrate was washed with brine (4 x 50 mL), dried (Na,SO,)
25 and evaporated. The residue was purified by chromatography on sifica gel
using hexane then 33% ethyl acetate-hexane as eluent to afford a colorless oil
{1.27 g; 61%). _
'H-NMR (DMSO-d;} 5 7.31- (m, 5H), 7.06 (d, 2H, J=8.4 Hz), 6.68 (d, 2H,
_,J-84 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
' tM-t-Na) = 408, '

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




2-(4-(2-(1-Hept 2-enyl-3-(2,4-difluorophenyl)ureido)ethyl) phenoxy)-2-

nmet hyl but anoi ¢ aci d (Radi oligand Precursor) A solution of Internediate G
(370 ny; WOMEZMHpl e) in nethanol (15 35 ni) was treatRF/ERPMPN NaOH (7.5
m.) and the m xture heated under reflux for WO 01/40207 PCT/ EPOO/ 11995 63
2h. The m xture was acidified with IN HCl and extracted with ethyl acetate
(3 x 25 mL). The conbi ned organic | ayers were washed with brine, dried
(Na2SO4) and evaporated. The residue was purified by chromatography on
silica gel wusing 20% ethyl acetate-hd&@ane then ethyl acetate as eluent to
afford a tan oil 5 (280 ng; 78%. 1H NWR (CDCI3) 8 7.95-8.09 (m1H), 7.14

(d, 2H 3=7.1 Hz), %@w’g@ cdb 0243 il miﬁhai‘\: ) . 5. 66
1H. 537 (M >t WNE o) y feth Qﬁ, Wi ),
(2.moo (rknl) 4H)a,"df.'(=g‘1!?? 1( ),Wif‘;ﬁt '“61-’@)9,3"% opcarbeh and shaken i, ) | o? 88
(t, 3H, J=7ahydrogenitimosphere (50mshifor2iESThe palystiwas filteretbthrough delitéi ol i gand:

2- (4-(2- (2, anbithe bbdivent Wasaivaporated(td affordta yellow eiPinajushlitativd gialied ! )

pheno>9/)-2- t hyl but anoi ¢ acid A solution of radioligand precursor prepared
above (10 T in_anhyd ) 2. - transferred to a reaction
vessel containi nB'E'.’EU'&/{ﬁ?SQ gy:%é ?dlgﬂrdf.g"‘% Q-Eﬁ&‘f-i J784sHR). B9 evacuat ed
and Qegassemnﬂ,il-lmra_am (Seaﬂk&oweafé@uaﬁﬂdm. Zﬂbﬁngdgmm)hQQZprakmd to
tritium gas 1(46s1314, b.ssﬁf.kﬁué"m HE)) Gva8sdpectfometES ] jeevieHr4pspugh celite,
evaporated and the residue dissolved in acetonitrile. A portion of this
solution (0.8 m, 26.6 nC ) was purified by HPLC (Dynamax C8, 25 mn

gr adi ®ht from 4; Inteswediate; D Methyl 2-(42424 0 9: 1 acetonitrile: 0.1% TFA, 20

235 nn) . Fr dinitraphenylsuifoaylaginp)ethy)phenendy/p2-methyebutgnate ned and evapor at ed
Lo ool e e as RS G et i o gk O ¢
2-(4-(2-(1- Eﬁﬁ{égl"!"g‘- ;?;@?e?ip Fadiiy g’gﬁ?ébrﬂ'/‘  Felftion, ikl OB ol Rye vas' %1 '
met hyl but an&fRaratedd aguacyp dayeewas exiiaded Wit CELGn (D S0HBL)#Y the |
r adi 018 gand combinpd epganicdayers werecditdd (Na,SO,) a0l evaporated to afferdthdifieee G ( 10
mg) in anhygdpeuiss PYBIdWoiP(1184 g'¥B0%). This was dissolved in CH,Cl, (40 mL) and
treated with pyridine (0.45 g; 5.61 mmole) and 2,4-dinitrophenylsulfonyl 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 mbL) and saturated sodium bicarbonate (40 mL). The organic layer was dried
(Na,SO,) and evaporated and the residue purified by chromatography using 15-
20% EtOAc-Hexane as eluent to afford a light yellow solid (1.38 g; 51%). ‘H-
NMR (CDCL,): 5 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=8.4 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 allowed 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




transferred to a reaction vessel containing 10 % Pd/C (9.8 ng). The
reaction vessel was evacuated and degassed via one freeze-thaw evacuati on
cycl e and 30Vohe#28Gxposed to hydrogen gas. After 4h, theP@I/ERWOEVINNAS
filtered through celite and evaporated. The residue was purified by

chr omat ogr aphy using 2% MOH CH2CI 2 as eluent to afford a gum (7ng). ilf
WO 01/ 40207 PCT/ EPOQ 11995 64 (ii)

2-{2-met hyl 4-f (f 4- et hyl - 2444t ri f| uor ormet hyt ) phenyl }4,3- thi zol-6 , 1~
}etf-yt sutfanyl ] phenoxy} acetic acid Tgps conpound was used as a positive
control for PPAR delta in the 'ths 3action assay and may be prepared as
denonstrat ed er t | Largsul fonic
acid (15nm) m§f¥°6%/8|588‘*§8""o(59’°t%n’198‘%b {; 'g‘éﬁ#ﬁ %owsg{uﬁ e esrreds

( 2- met hyi phendosoppsund isererent alaaewithl.2-(diethoxcarbpaylhydrezin®n ni xt ure was
stirred at 0-5C for 30m the bath was renoved and stirring continued for 2
h. 10 The reaCt'Onldiérﬁ{eUfafe ) haliblh.8. sol i d which

was was| edvvlthl Well € thetltle
conpound® (i 2RBMEANSRE, | 242 rreth I- B({4 rreth | -2
[4 (trifluor orret hyI )&HGMN Oﬂnmmldgtﬂ (490 myp; 0.654 mmole) in CH,Cl, (5 mL)

yi }met hyl) sul fyaan/rédewit Wetitimite AGE thg;1®.308 GirdoleNand merapiadetit acid (4. 689,

é?gyang?sHCIr o %3 mﬂmfé thhé h&&&%@%ﬂ%{{é@ﬁ%gﬁ@ ggare into Ice
and CH2Cl 2 (2 ‘Hﬁ%ld‘ d?\?é&ﬁﬁ‘gi%'@q %"@E% é§§ Li g aqueous

| ayer wd8 ext ramyieexs sodilgn bmrb@mteﬂao mihe The erganicolaperguas Qb'ledl(h'yfﬁ%).wer e
dried (MySO4) ,eviapbraiicshdiith pasrivermirifet by dhrathatogtaplly (8IHGI10%T EtGAc-mat er i al
readily forns gi,aHb teASporBbANSHERO hen WROHSELusATTE Hiréh 8h ¥i (177 MRS
78% from intermediate 24).
TH-NMR (CDCl,): §7.06 (d, 2H, J=7.5 Hz), 6.75 (d, 2H, J=7.5 Hz), 5.59
15 {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 (¢, 3H, J=7.6 Hz), 0.86 (¢, 3H, J=6.9 Hz).

o Intermediate G: Methyl 2-(4-(2-(1-hept-2-enyl-3-(2,4-
. -difluorophenyljureido)ethyl)phenoxy)-2-methyibutyrate
20 .. A solution of Intermediate F {157 mg; 0.452 mmole} in methylene chloride
{8 'mL) was treated with 2,4-difluorophenylisocyanate (140 mg; 0.904 mmole)
and the mixture allowed o stand at 23°C for 18h. The solvent was evaporated
and the residue purified by chromatography on silica gel using 10% then 15%
elhyl acetate-hexane as eluent to afford a yeliow semi-solid (212 mg; 93%).
25 “Contaminated with bis-(2,4-difluorophenyl)urea which co-elutes on column.
'H-NMR (CDCl,). & 8.85 (brs, 1H), 8.02 (m, 1H), 7.08 (d, 2H, J=8.4 Hz),
'_677-6 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 spectrometry CVAP*, mfe
30 {M+H)™=503.

2_-@-(2-(1-Heﬁt-2-enyl-3-(2,4—diﬂuorophenyl)ureidc)ethyl) phenoxy)-2-
methylbutanoic acid (Radioligand Precursor)
A solution of Infermediate 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




di ssolved in acetonitrile (50m.) with internediate 2 (4.0 g, 14.0mV) and
Cs2CO$ 25 10.1 g, 31.0 nM and stirred for | h then diluted with ether
(200nL) FROUMR®r (200nL). The phases were separated BAHEPWEE?P gani c phase
was washed 2X NaOH 0. 1N (50nmL), dried (MgSO4), filtered and evaporated to
afford crude WO 01/40207 PCT/EPOO' I 1995 65 product (6.57 g, ) which was
slurried in hexane:ether (1:1) and filtered to yield pure internediate 59
(5.09, 74% . This. material is then be hydrolyzed as described belowto
prepare the title conmpound. A solutios8 of the corresponding ester (1
mmol) in THE (10 nl) (in sone cases few drops of MeCH were added 5 to help

sol ubi i ty) 2. "B IbEitb Vgi ethrﬂhl tPa “@Lﬁra"fe%v‘(/m“ﬁ%e

16 h at roo errpera ure reactl ons were

d stirred
ol evat ed ¢ ZUE). TR GOmbIngd OBIANIRIaye8 ara Wasbes Wik Frifey oried (Ns;S gQi,rezmm?m)
and the orgﬁmi evapzdratedlt Fhearesidae awiag putifiedobyl chiomatngeanihy e isilica @elwith an

i nsol ubl e Riémﬁﬁé% et lheaatethh@h@nvaﬁyméﬁté &5 elubntBaftord 4 eareeil and dri ed
to afford %ﬁ?? product. If the 1nsoluble was an oil, it was

extratted &30 nm_). The organic sol ution was separated, washed

with water (2 x'UfNMIR CD@h) §CY95' 0P ey U, 7.44 (02 por- AHZY G 6k 2 0 t he
final produpz.4 Hi), |6)312(d( 2H B15(8/ Hz)3 5[68- (0 -1H)- 5‘-35("0.“5%)5 8oT{tn2h- [G-4 4 15

%?ﬁ;?gt‘gg I“%' E%"ﬁtzg =¥ He) b&)é}\tﬂgds),aﬁw@ 3}545 81”27“ %Eybhrﬂhgn y! t hi o) - t2h
erence in the
transfecti :ggg)a gglrﬁﬂﬁﬁgd'ﬂ c@%m% e ’r rar to t he
fol | 8 ng net hod: tI Aeet ona r hsobatyl 2na Apyl pht haI Imd- tl d~c?2C(
Pr46 1094°df Cl EEI i DDHNH: NH=/ Et OH

CH=d=/ H=SOS PdRad)ig itri VRB-B7;
100%  PP" 1 {igeddaBhenyiill ﬁa)em%)%eﬁomzhh&uw&haﬁat&aaa ne ~'D-<F -~ CIFA
L~~1(a D |utl‘;‘l 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-Hepty!-3-(2 4-difluorophenyl)ureido)ethyl) phenoxy)-2-
25 - methyibutanoic 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 (9.8 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).
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PCT/ 9P00/ 11995 66 Bi ndi ng Assay: Conpounds were tested for their ability
to bind to Kepéfse@nma hPPAR al pha, or PPAR delta usi ng mordphmitbdsl ati on
Proximty Assay (SPA). The ' PPAR |igand binding domain (LBD) was
expressed in E. co!! as polyH s tagged 5 fusion proteins and purified. The
LBD was then | abeled with biotin and inmmobilized on streptavidin-nodified
scintillation proximty beads. The beads were then incubated with a
constant anount of the appropriate radi cg i gand (3H ' BRL 49653 for PPAR
gama, radiolabelled 2-(4-(2-(2,3-Ditritio-1-heptyl-3-(2,4-
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estimat ed from nonlinear |east ‘squargs jit of the data assum ng sinple
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transfection sfisredyat 0-57CCor 30melhe dattowas ramoved and istisring continuedfor2 thhe PPAR
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2-{2-methyi-4-f({4-methyl-2-{4-(trifluoromethyi)phenyl]-1,3-thiazol-5-
15 yhmethylsulfanyllphenoxy}acetic acid

Ao -

Infermediate H (4.68g, 16mM) was refluxed with 8.6 g of tin powder in

ethanol (20mL) and dioxane/HC| (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

fayers were dried (MgSO,), filtered and evaporated to yield 3.5g (97%). 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 organic phase was washed 2X

NaOH 0.1N (50mL), dried (MgSOQ,), filtered and evaporated fo afford crude




activation fromconplicating the interpretation of results. See, f.or .
exanple, Lehmann, J. M; More, L. B.; Smth-Qiver, T. A; WIlidson, W
0.; WIIsHPOU030 M: Kilewer, S. A, An antidiabetic REWVERSHIP nedione is
a high affinity | |gand for peroxisone proliferator-activated receptor |
PPARy), J. Biol. Chem, 1995, 270, 12953-6. The |igand bi nding domains for
muri ne and human PPAR al pha, PPAR gamma, and PPAR delta were each fused to
the yeast transcription factor GAL4 DNA binding domain. CV-1 cells were
transiently transfected with expressies 35 vectors for the respective PPAR
chinmera along with a reporter construct WO 01/40207 PCT/ EPOO/ 11995 67
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vas. used a %&‘ tﬁ%;ﬂl\%::f gﬂaﬁtr Q\Irapb&téd)t& X BATARBUR sBREGN with'&nPOSI L1 Ve

trol

2o ( 20 et 'h3| ingGiuiy TheAscluile R 2 sid. i we fillspe ARd Ajed i.afford - 1

yl )19, 3, 5] thelﬁn_al prqzluyﬂ alfithe inseluble| washam pll.t it wa} -extragied with E8PAc (3@ aci d. The
positive CORLY.OThd ErgamCABluteH ias ééﬁ‘a?étéd Weesshad With Witdi (2 x40[ntl)4driert, hy! - 2-

(trifluoro &Z)ap@%%%m %Lﬁdra f‘ngl Qﬁjo%jﬂ@tt hyl ) sul f anyl-] phenoxy) acetic

acid. 15 Ta ansactlv lon activity for sel ected conmpounds.
Exanpl e no. hurran QEC' pM human 8EC,, pM human ?EC' pM Exanple 1 0.017
10. 000 10. 000 HH&Np| e242-6v 1obexylami @&{ 0.230 10.000 10.000

Exanpise 10 fdsfophenPpibetif 43/ 1)|FREe iain 3 yiurhine)prdpPifithchythid)-2-
methylpropionic acid '
This compound was used as a PPARalpha reference in the transfection
assays described below and as prepared according to the following method:

HI:ra Acetons ¢ Isobutyleno %0&()@) Allyiphthalimide
CLLCC(OH)Me, CH,Cl,/ H,80, Pd(OAc);  PPhy/NEY,
_______. ___._.—-’

100%

%W 10% PdIC | EtOH M NH,NH, / EtOH
. 100%
%’\ Gvammc Chioride W é\: cvclohoxylamlno

1) 4-Fluerophenyipiperazine / DIEA - T0% .

Wh, =

20



Exanple 16 0.001 4.370 1640 Exanple 17 0.027 10.000 10.000 Exanple 21
DA28 10.000 10.000 Exanple 23 0.007 9.190 10.000 Exanple 26 0A10 2. 700
10. 000 Exarwpbe1/47070A02 4. 080 8.820 Exanple 29 0.122 10.r0kPIB119430
Exanpl e 31 0.044 10.000 10.000 Exanple 33 0.014 6.350 10.000 Exanple 36
0.004 4.690 10.000 Exanple 37 0.020 10.000 10.400 Exanple 38 OA36 2480
10. 000 Exanple 41 0.005 10.000 0.532 Exanple 46 0OA0O0 1.040 10.000
Exanpl e 47 QA20 7.300 10.000 Exanple 49 0.010 1.000 10.000 WO 01140207
PCT/ EPOO/ 11995 68 What is clainmed is: gh. A conpound of forrmula (1) and
pharmaceutically acceptable salts, 5 solvates aft d f hblysable esters

thereof 1 0 R(CH) HOOI / RARa (1) wherein; 10 X representtts O or S;
R and R31nd endenfindl ant H, hal ogen, -CH3 and -OCH3; n represents |

-or 2; XZ represenComppunisHiens t&stedl JorOtheirodbility dadbiad Ite HPPAR dydnimea ot her i s
0 or S; R3 remir g aiphd B EPARdeHYisY/A ScifiRiies Prodifiy\adsty  (BPRPSThE on 2 or
3) and IS -ppaR'ligand binding domain (LBD) was expressed in E. coli as polyHis tagged
5  ‘fusion proteins and purified. The LBD was then labeled with biotin and
‘immobilized on streptavidin-modified scintillation proximity beads. The beads
" “Wwere then incubated with a constant amount of the appropriate radioligand (*H-
'BRL 49653 for PPAR gamma, radiclabelled 2-(4-(2-(2,3-Ditritio-1-heptyl-3-(2,4-
difluorophenyljureido)ethyl)phenoxy)-2-methylbutancic acid for hPPAR
10 alpha and labelled GW 2433 for PPAR delta (see Brown, P. J et al . Chem. Biol.
1997, 4, 809918, 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 pM of the
15 corresponding unlabeled ligand, was subtracted from each data point. For each
compound tested, plots of ligand concentration vs. CPM of radioligand bound
were constructed and apparent K, values were sstimated from nonlinear least
squares fit of the data assuming sirhple competitive binding. The details of this
assay have been reporied 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 previbusly established chimeric receptor system was
utilized to allow compatison of the relative transcriptional activity of the receptor
subtypes on the same target gene and to prevent endogenous receptor
activation from complicating the interpretation of results. See, for example,
Lehmann, J. M.; Moore, L. B.; Smith-Oliver, T. A.; Wilkison, W. O.; Willson, T.
30 M.; Kliewer, S. A., An antidiabétic thiazolidinedione is a high affinity ligand for
peroxisome 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




optionally subSUfuted by one or nore hal ogen, NO2, NH2t CF3, OCF3,- OC, _
estraight or birched alkyl, C,.g straight or branched al kyl, al kenyl or

al kynyl WSRO #¥Ti si on that when R3 is pyridyl, the N | ECRPRIOML9S t ut ed: 20
R4 represents CF3 or CH3 2. A compoundof_onnula (1) which is a hPPAR al pha
agonist. 3. A conpound fling to claim2 which is a selective hPPAR al pha

25 agonist. 4. A conpound rding to clains 1-3 wherein X, represents O 5. A
conpound a ording to clains 1-4 wherein one of R and RZis H 30 6. A
conpound ar ling to claim5 wherein R67and RZ both represent H | lii Il
hill! toil lilt ti fill WD 01/40207 PCT/EPO0O/ 11995 69 7. A conpound
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claims 1-9 ethei mediumepassexchanged tol DME doedivransupplementsd githo10%ny  of
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conpound accanﬁviiyngaSocmne;teﬂrfme&hns@cMrmefﬁoﬂmyalsmg?dhe $-galiéttosidifsel1 6. A
conpound  selRgigthsdrfifternal standard (see, for example KI S A, et al. Cell 83

2- et hyl | L a
o1 carbonyl) Wii?#ﬁfyﬁaﬁe} 0%#% 3RO i i bt i
N-rret Wl - 2- the ABQPM&{’\!SﬁaWe positivegoptroliin ther mwpbmeagaygwl azol -5 25
yI car bonyl ) @x@andthylB/4sHpH4eycistiaxyiaminol6s(4aitiotbphbhyipipesakias-
- met hyl - 2- [y 8isftliad- O FRinfN O PRI nERItRicI2ShetRylpRpRAIY | | 6eidC dTﬂe( 1-
positive control for PPAR delta assays was 2-{2-methyl-4-[({4-methyl-2-
{trifiuoromethyl)phenyl}-1,3-thiazol-5-yl}methyl)sulfanyllphenoxy}acetic acid.

15 .
Table 2. PPAR Transactivation activity for selected compounds.
Example no. | human gEc.. ¥M | human §EC,, gM huma_n 1ECg, uM
Examplo 4 0017 10.000 10.000
Exemple2 | 0005 2960 " 40.000
Examplo 6 0230 0.000 10.000
Examplo 10 0108 10.000 10.000
Examplo 13 0.005 10.000 0.850
Example 16 .00% 4370 2640
Example47 | ° 0027 - 10.000 10.000
Example 21 0028 10,000 10.000
Example 23 007 . .10 © 10,000
Example 26 0.010 T 2700 10.000
Exampls 27 0.002 4,080 8.820
Example 29 0422 10.000 18.000
Example 31 0.0¢¢ 10.000 10.000
Example33 § 0014 8.360 10000 -
Example 35 0.004 4590 _ 10.000
Exaniple 37 0.020 10.000 10.000
Example 39 0.036 2480 10.000
Example 41 gy 10.000 0832
Examplo 46 0400 1540 10.000
Example 47 0.020 7.300 10.000
Example 49 0.030 1.000 10.000




tertbutyl oxycar bonyl - 1- met hyl et hoxy) benzyl ester

2-methyl -2-[4-{[ (4-methyl -2-[4-tertbutyl phenyl ] -thi azol - 5-

yl car bonyl ) amwiomeserer hyl } phenoxy] propi oni ¢ aci d et hyl estePCBOP00/11995
2-met hyl - 2-[ 4- {[ (4- met hyl -2-'[ 4-i sopr opyl phenyl ] -t hi azol - 5-

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

2-met hyl -2-14-{[ (4-met hyl - 2-[ 4-ni trophenyl-] 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- am nophengd | - t hi azol -5 35

yl car bonyl ) am no] net hyl } phenoxy] pr opi onI c acid ethyl ester r ,- iiil i iiii
[T~ 1111 ~*, ¢~ M$ WO 01/40207 PCT/ EPOQ 11995 70

2-net hyl - 2-[4-{[ (4-net hyl - 2-[ 4- ami nophenyl ] thiazol -5

yl car bonyl j am no] naivheti$ plaipvedbis:] pr opi oni c aci d

2-met hyl - 2-[4- ([ (4-met hyl - 243; 4- di chl or ophenyl | thi azol -

| b | hyl t
Sethyl -2 {4 e iy m@gg 0% %‘&5‘?@' o et e Zﬁ%??ﬂ%.%‘& 5
yl car bony ) ani no] me (Phsatle estarsdherept et hyl ~ester

2- met hyl - 2-[ 4- {f(4 net hyl - 2- [ 4- br onophenyl ] thi azol - 5-

yi carbonyl ) am no] net hyl } phenoxy] pmépi oni ¢ acd ethyl ester
2-met hyl - 2-[4-{[ (4- et hyl - 2-[ 4t et _|az,ol 5 10

yl car bonyl ) am noonet hyl ) phepoxy @. hyl ester
2-nmet hyl -2-[4-{[ (4- et hyHD%QE

PZ rbonyl ) afi noj -
nmet hyl } phenoxy] propi oni ¢ adj d®et hyl ester
2-methyl -2-[4-{[ (4-met hyl - 2-[ 4-f| uor ophenyl] thiazol -
yl car bonyl ) am no] net hyl } phenoxy] propi onic acid ethyl ester 15

2-nmet hyl - 2-[4-{[ (4- ] -2-[4-chl orophenyl ] -thiazol - 5-
yl car bon 13_/I ) am no] net- bhenoxy] propi oni c acid ethyl ester
2- met hyI [4-{[(4- rret hyl - 2-[ 4-trifl uoronet hoxyphenyl] thiazol -

yl car bonyl ) am no] meX,neprissEnts 00y Bpr opi oni ¢ acid ethyl ester
R! and R? independently represent H, halogen, -CH, and —OCH,;

n represents 1or 2;
X, represents NH, NCH, or O;
15 One of Y and Z is N, and the otheris O or S;
R? represents phenyl or pyndyl (wherein the N is in position 2 or 3) and is
optionally substifuted by one or more hatogen, NO,, NH,, CF,, OCF,, OC,.
cStraight or .pmm:h_ad alkyl, C,s straight or branched alkyl, alkenyl or
alkyny} with $e iprovision that when R® is pyridyl, the N is unsubstituted;
20 R represents CF, or CH,

2. Acompound of formuta (1) which is a hPPAR alpha agonist.

3. A compound %Eboﬁdmg to claim 2 which is a selective hPPAR alpha
25 agonist.

4. A compound attording to claims 1-3 wherein X, represents O.
5. A compound attording to claims 14 wherein one of R! and R? is H.

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

Tl
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yl car onyI )am enox ropronic acl ester
jrir it e il WO 01/ 40207 PCT/ EPOO/ 11995 71
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2- mel® yl - 2-[ 2- mRRP nmet hyl - 2-[ 4- i sopropyl phenyl ] thiazol -5-
yl car bonyI ) am no] rret hyI } phenoxy] propi oni ¢ acid ethyl ester
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yl car bonyI )am noj et hyI } phenoxy] propi oni ¢ acid

2- et hyl - 4-{[(5- met hyl - 2-[4-trifl uoromet hyl phen I] t hi azol -4 10
yl car bonyI ) ndy ermpaunt Aceerding]te ciaim i ar 12 Wherein Ry is &Q@PUbSt'tUted
2- metdyl - 2- [ 4- { [in therpatdyasitidn] 4- t ri f | uor onet hyl phenyl ] -t hi azol -

yi car bonyl ) am no] net hyl } phenoxy] propi onic acid

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

15 A compound according to any preceding claim wherein R* is CH,.
16. A compound selected from:

2-methyl-2-[4-{[(4-methyl-2-{4-triflucromethylphenyl}-thiazol-5-
ylcarbonyl)aminolethyl}phenoxy]propionic acid ethyl ester
N-methyl-2-methyl-2-[4-{[(4-methyl-2-{4-trifluoromethylphenyl}-thiazol-5-

25 ylcarbonyl)amino]ethyl}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-tertbutylphenyl]-thiazol-5-
yicarbonyl)amino]methyl}phenoxylpropionic acid ethyl ester

30 2-methyl-2-[4-{[(4-methyl-2-[4-isopropylphenyl}-thiazol-6-
ylcarbonyl)amino)methyl}phenoxylpropionic acid ethyl ester
2-methyl-2-[4-{[(4-methyl-2-[4-nitrophenyl]-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl ester
2_-mefhyI-2-[4-{[(4-methyl—2—[4—aminophenyl]—thiazol—5-

35 ylcarbonyl)aminojmethyl}phenoxy]propionic acid ethyl ester
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16 2-methyl-2-[4-{f(4-methyl-2-[4-chlorophenyi]-thiazol-5-
ylcarbonyl)aminojmethyl}phenoxy]propionic acid ethyl

ester

2-methyl-2-[4-{[(4-methyl-2-[4-trifluoromethoxyphenyl]-thiazol-5-

ylcarbonyl)aminojmethyl}phenoxy]propionic acid ethyl

ester

2-methyl-2-[4-{[(4-methyl-2-[4-methoxyphenyl]-thiazol-5-

20 yicarbonyl)amino]methyl}phenoxylpropionic acid ethyl

ester

2-methyl-2-{4-{[{(4-methyl-2-[4-acetylenylphenyl]-thiazol-5-

ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl

ester

2-methyl-2-[4-{[(4-trifluoromethyl-2-[4-triflucromethylphenyl]-thiazol-5-

ylcarbonyl)amino]jmethyljphenoxy]propionic acid ethyi

ester

25 2-methyl-2-[4-{[(4-trifluoromethyl-2-[4-tertbutylphenyl]-thiazol-5-

ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl

ester

2-methyl-2-[4-{{(4-trifluoromethyl-2-{4-tertbutylphenyl]-thiazol-5-

yicarbonylyamino]methyl}phenoxy]propionic acid

2-methyl-2-{4-{[(4-methyl-2-[4-trifluromethylphenyl}-oxazol-5-

30 yicarbonyl)aminojmethyljphenoxylpropionic acid ethyl

ester

2-methyl-2-{4-{[(4-methyl-2-{4-trifluromethyl-2-pyridyl]-thiazo!l-5-

ylcarbonyl)amino]methyljphenoxylpropionic acid ethyl

ester

2-methyl-2-[2-methoxy-4-{{(4-methyl-2-[4-trifluromethylphenyi]-thiazol-5-

ylcarbonyl)amino]methyl}phenoxy]propionic acid ethyl

ester
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ylcarbonyl)aminc]methyl}phenoxy]propionic acid ethyl ester
16 2-methyl-2-{4-{[(5-methyl-2-[3-trifluoromethylphenyl]-thiazol-4-
yicarbonyl)amino]methyl}phenoxy]propionic acid -

17... A compound selected from:

20 2-methyl-2-[4-{[(4-methyl-2-[4-trifluoromethylphenyl}-thiazol-5-
yicarbonyl)amino]ethyl}phenoxy]propionic acid ethyl ester
2-methyl-2-[4-{[(4-methyl-2-{4-trifluoromethylphenyi}-thiazol-5-
ylcarbonyl)amino]jethyl}phenoxylpropionic acid .
N-methyl-2-methyl-2-[4-{[(4-methyl-2-[4-triflucromethylphenyl]-thiazol-5-

25 ylcarbonyt)amino]ethyl}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-
yicarbonyl)aminolmethyl}phenoxylpropionic acid

30 2-methyl-2-[4-{[(4-methyl-2-[4-nitrophenyl]-thiazol-5-
ylcarbonyl)aminojmethyl}phenoxy]propionic acid
2-methyl-2-[4-{[(4-methyl-2-[3,4-dichlorophenyi}-thiazol-5-
ylcarbonyl)aminojmethyl}phenoxy]propionic acid
2-methyl-2:[4-{[(4-methyl-2-[3-fluoro-4-triflucromethylphenyi}-thiazol-5-

35 yicarbonyl)aminojmethyl}phenoxylpropionic acid
AR L




5 23. Use according to claim22 wherein the hPPAR al pha nedi ated di sease or
condition is dyslipidema, syndrone X, heart failure, hyperchol esterem a,
cardi ovascumaroido®ease, type Il diabetes nellitus, type PCUERISI%S, | nsu
resi stance, hyperlipidem a, obesity, Inflanmmtion, anorexia bulima and

anorexi a nervosa 24. A nethod of treating a hPPAR al pha nedi ated di sease or
condition in a patient conprising the admnistration of a therapeutically
of a conmpound according to any of clains 1-17. 15 25. A
met hod according to claim24 wherein ththPPAR al pha nedi ated disease or

e

ef fecti ve anmount

condition is dyslipidema, syndrone X

car di ovascul ar

insulin resist ance

fl4mathyl-2-remephenylithiazel®t i on, 20 anorexia
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18.

19.

20.

21.

2-methyl-2{4{[(4-methyl-2-[4-ethyiphenyl]-thiazol-5-

-ylcarbonyl)amino]methyl}phenoxy]propionic acid

2-methyl-2{4-{[(4-methyl-2-phenyithiazol-5-ylcarbonyl}aminc]-
methyl}phenoxyjpropionic acid
2-methyl-2-{4-{I(4-methyl-2-[4-fluorophenyl}-thiazol-5-
ylcarbonyljamino]methyl}phenoxyjpropionic acid
2-methyl-2-[4-{{(4-methyl-2-[4-chlorophenyl}-thiazol-5-
ylcarbonyl)aminolmethyl}phenoxy]propionic acid
2-methyl-2-{4-{[(4-methyl-2-[4-trifluoromethoxyphenyl]-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid
2-methyl-2-[4-{{(4-methyl-2-[4-methoxyphenyl}-thiazol-5-
ylcarbonyl)amina]methyljphenoxy]propionic acid
2-methyl-2-{4-{{(4-methyl-2-[4-acetylenyiphenyl}-thiazol-5-
ylearbonylyamino]methyf}phenoxylpropionic acid
2-methyl-2-[4-{[(4-trifluorormnethyl-2-[4-trifluoromethylphenyl]-thiazol-5-
ylcarbonyl)aminc]methyljphenoxy]propionic acid
2-methyl-2-[4-{[(4-methyl-2-[4-trifluromethylphenyll-oxazol-5-
ylcarbonyl)aminolmethyi}phenoxylpropionic acid
2-methyl-2-{4-{[(4-methyl-2-[4-trifluromethyl-2-pyridyl]-thiazol-5-
ylcarbonyl)amino]methyl}phenoxy]propionic acid
2-methyl-2-[2-methoxy-4-{([(4-methyl-2-[4-trifluromethyiphenyl]-thiazol-5-
yicarbonyl)amino]methyl}phenoxylpropicnic acid

2—methy!—2-[4-{[(4—methyl-2-[4-triﬂﬁoromethylphenyl]’chiazol-s-yicafbonyl)—
amino]methyl}phenoxy]_propionic acid.

A compound according to any of claims 1-17 for use in therapy.

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

A pharmaceutical composition according to claim 20 further comprising a
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22.

23.

24.

25.

73

Use of a compound according to any of claims 1-17 for the manufacture
of a medicament for the treatment of a hPPAR alpha disease or
condition.

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

A method of treating a hPI?AR alpha mediated disease or condition in a
patient comprising the administration of a therapeutically effective amount
of a compound according to any of claims 1-17. '

A method according to claim 24 wherein the hPPAR alpha mediated
disease or condition is dyslipidemia, syndrome X, heart failure,
hypercholesteremia, cardiovascular disease, type 1l diabetes mellitus,
type | diabetes, insulin resistance, hyperlipidemia, obesity, inflammation,
anorexia bulimia and anorexia nervosa.
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