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Hypercholesterolemia, hyperlipidemia, and diabetes are well recognized risk
factors in the onset of atherosclerosis and coronary heart disease.

15  Hypercholesterolemia and hyperlipidemia are characterized by excessively high
levels of blood cholesterol and lipids. The blood cholesterol pool is generally
dependent on dietary uptake of cholesterol from the intestine and biosynthesis of
cholesterol throughout the body, especially the liver. The majority of cholesterol in
plasma is carried on apolipoprotein B-containing lipoproteins, such as low-density

20  lipoproteins (LDL) and very-low-density lipoproteins (VLDL). The risk of coronary
artery disease in man increases when LDL and VLDL levels increase. Conversely,
high levels of cholesterol carried in high-density lipoproteins (HDL) is protective
against coronary artery disease (Am. J. Med., 1977,62:707-714).

25 The statins represent perhaps the most important class of lipid-lowering drugs.
These compounds inhibit HMG-CoA reductase which is implicated in the rate-
limiting step in cellular cholesterol biosynthesis. Representative statins include
atorvastatin, lovastatin, pravastatin, and simvastatin. The effectiveness of these

compounds depends on LDL receptor regulation. Other important antilipidemia drugs



WO 03/ 074050 PCT/1B03/00708 - 2 include fibrates such as genfibril and
clofibrate, bile acid sequestrants such as chol estyram ne and col esti pol,
pr obucol ,ward/oniosot i ni c aci d anal ogs. To date, a nunber ofPCOMBH3/00708
anti di abeti c agents have been devel oped. The nbst 5 comonly used

hypogl ygem ¢ drugs are the sul fonylureas. Sul fonylureas are generally used
to stimulate insulin. The biguanide nmetformn is generally used to inprove
insulin sensitivity and to decrease hepatic glucose output. Acarbose is
used to limt postprandial hyperglycem-a. Thiazolidine 2,4 diones are used
to enhance insulin action w thout increasing insulin secretion. 10

Per oxi some Proliferator Activation Receptors (PPAR) are |nplrcated in a
nunmber of biiB¢ldf %lartef)wééegeeﬁawcrneic@élgsaée §tle@e§ Sr%lertrrarwc as
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macrophages.. PPAR tecent ors ar th regulation of insulin
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i nfl ammatoory response, and ceI | differentiation. Accordi ngl y, PPARs have

been associated wth 25 qbesjt di abetes, carc enesi s per pl asi a,
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number of biological procésses and disease states including hypercholesterolemia,
hyperlipidemia, and diabetes. PPARs are members of the nuclear receptor
superfamily of transcription factors that includes steroid, thyroid, and vitamin D

15  receptors. They play a role in controlling expression of proteins that regulate lipid
metabolism. Furthermore, the PPARSs are activated by fatty acids and fatty acid
metabolites. There are three PPAR subtypes PPAR o, PPAR f3 (also referred to as
PPAR 9), and PPAR 7. Each receptor shows a different pattern of tissue expression,
and differences in activation by structurally diverse compounds. PPAR ¥, for

20  instance, is expressed most abundantly in adipose tissue and at lower levels in skeletal
muscle, heart, liver, intestine, kidney, vascular endothelial and smooth muscle cells as
well as macrophages. PPAR receptors are associated with regulation of insulin
sensitivity and blood glucose levels, macrophage differentiation, inflammatory
response, and cell differentiation. Accordingly, PPARs have been associated with

25  obesity, diabetes, carcinogenesis, hyperplasia, atherosclerosis, hyperlipidemia, and

hypercholesterolemia.

In addition, PPARx agonists lower plasma triglycerides and LDL cholesterol

and are therefore useful in treating hypertriglyceridemia, hyperlipidemia and obesity.



In addition, PPARa agonists |ower plasma triglycerides and LDL chol esterol
and are therefore useful in treating hypertriglyceridema, hyperlipidem a
and obesiwg.03@088/ 074050 PCT/ 1 B03/00708 - 3 PPAR Yy is a®saaBev/@dosm t h t he
devel opment of non-insulin-dependent diabetes nellitus (N DDV,

hypertensi on, coronary artery di sease, hyperlipidem a and certain

mal i gnanci es. Finally, activation of PPAR R has been denonstrated to
increase HDL |evels. (Leibowtz, WO97/28149, Aug. 1997.) Mre recently, a
PPAR (3 5 sel ective agonist was reported to have shown a dose-rel ated
increase in serum HDL-C and decrease in LDL-C and VLDL-TG in
insulin-resistant m ddl e aged rhesus nonkeys. (W R Qdiver et at., PNAS,
v. 98, pp. Wsmaﬁﬁocza@@il\)nth\ﬁmdemwmtof sotdinawin-dipgdent dlab@@snts are still
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activation oMOBSAR (- Raftiveret phAR §SnaygS 1o R1HB €41A formulating a

treatnment for hyperlipidema in 20 which HDL is increased and LDL | owered.
SUMVARY OF THE | NVENTI ON The present invention provides conpounds capable
of nodul ati ng PPARtilipideni¢ and alishahstie aigentstare s8] gansidered t¢ havempn-whiferine

descri befb byefl%c{wenegs. The e%ectmeness of antidiabetic and antilipidemic therapies is
limited, in part because of poor patient compliance due to unacceptable side effects.
These side effects include diarrhea and gastrointestinal discomfort, and in the case of
antidiabetics, edema, hypoglycemia and hepatoxicity. Furthermore, each type of drug
does not work equally well in all patients.
15

For the reasons set forth above, there is a need for novel antilipidemic and
antidiabetic agents that can be used alone or in combination. Furthermore, activation
of PPARP alone or in combination with the simultaneous activation of PPAR o
and/or PPAR y may be desirable in formulating a treatment for hyperlipidemia in

20  which HDL is increased and LDL lowered.

SUMMARY OF THE INVENTION
The present invention provides compounds capable of modulating PPAR
activity. Compounds of the present invention are described by Formula I:

25



WO 03/ 074050 PCT/1B03/00708 - 4 CO2H .(CR10R' )n WR3/ R R4 R XX
~=N Ar' | or a pharmaceutically acceptable salt thereof, 5 where: Wis

0, S, CR5WRO,030(4052) p- cycl oal kyl ene, or -(CH2) p- het er ocycl eaithpbxmeos X and
X1 are independently O or S; Ar' is a unsubstituted or substituted aryl or

heteroaryl; R, R2, R3, and R4 are hydrogen, |ower alkyl, |ower alkoxy,
hal oal kyl ,-O 10 (CH2) PCF3, hal ogen, nitro, cyano, -OH, -SH, -CF3,
-S(O) pal kyl, S(Oparyl, - (CH)nmOR7, -(CH2)R NR8R9, -COR, -CO2H, -CO2R7,

or -NR8R9; R5 and R6 are .independentl|y4aydrogen, al kyl, al kenyl, alkynyl,
or aryl, or joined together to forma 3 to 7 nenber cycl oal kyl or
cycl oal kenyl; R7 is independently hydrog eq | kyl, al kenyl, al kynyl, or
aryl; 15 R8 and R9 are each |ndependently ﬂﬁgrogen al kyl , al kenyl ,

al kynyl, -CQal kyl, -CQaryl, cycloal kyl Cﬁmgabkyl -CQaryl, -SQal kyl,
-SCQaryI or joined together to forn1az£ to 7 nenber ring haV|ng | to 3
heteroatons R10 and R 1 are |ndepend ntly derogen hal o, aryl, or

her er oaryl ;

or a pharmaceutically acceptable salt thereof,
5  where:
Wis O, S, CR’RS, -(CHy),-cycloalkylene, or -(CHa),-heterocycloalkylene;
X° and X' are independently O or S;
Ar' is a unsubstituted or substituted aryl or heteroaryl;
R', R2, R? and R* are hydrogen, lower alkyl, lower alkoxy, haloalkyl,-O-

10 (CH,),CF;, halogen, nitro, cyano, -OH, -SH, -CF;, -S(O)palkyl, S(O)paryl, -
(CHy)xOR’, -(CH;)xNR®R’, -COR’, -COH, -CO;R’, or -NR*R’;

R’ and R® are independently hydrogen, alkyl, alkenyl, alkynyl, or aryl, or
joined together to form a 3 to 7 member cycloalkyl or cycloalkenyl;
R’ is independently hydrogen, alkyl, alkenyl, alkynyl, or aryl;

15 R¥and R® are each independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl,
-COaryl, cycloalkyl, -CO,alkyl, -COsaryl, -SO,alkyl, -SO,aryl, or joined together to
form a 4 to 7 member ring having 1 to 3 heteroatoms;

'9and R are independently hydrogen, halo, aryl, or hereroaryl;

mis0to5;



m sOt 05; WD 03/ 074050 PCT/1B03/00708 -5- n isOto5; and pis O to 2; with
the follow ng provisos: that when Wis 0, n =1, and R is hydrogen, R2 and
R4 are nowohgdreagen or 5 R2 and R3 are not hydrogen; thatCuiBos/fess 0, n =
1, and R2 is hydrogen, R .and R3 are not hydrogen or R and R4 are not
hydr ogen; that when Wis O, n =1, and R3 is hydrogen, R and R4 are not
hydrogen or R2 and R4 are not hydrogen; and 10 that when Wis 0, n = 1,
and R4 is hydrogen, R and R3 are not hydrogen or R2 and R3 are not
hydrogen. In one enbodi nent of the present invention a pharnmaceuti cal
conposition conprising a conmpound of Forrmula | and one or nore

phar maceutically acceptable carriers, diluents, or excipients is provided.
15 In one enbodi menf t®f; ande present invention a method of treating,
preventing or congbgkging hyper chol esterem a and hyperlipidema in a
manmal is providéﬂ. met hod conprises admnistering to the mammal in
need t her eofwith thbesiRpeng proaikdsy ef fective anount of the conpounds of the

present invention. In another enbodjnen f the presgnt inyention a nethod
for treating, 2dhgspracrNYisty,nor Mr‘éﬁ‘b"%ﬁée”oﬁgﬁngjz jag® wﬁﬁra%%wﬂ n

anot her gnbqghi JABRE aRfnok Afdr %§§ent invention a nethod for treating,
preventing, or controlling hyperglycema is provided., In another enbodi ment

of the present i thatwheoiV & Gren Addarfdit is hadropeng R’ a9d & @ra it ydregencaint r ol | i ng
at her oscl er R'md'R aPern%Yh)%arggen;

that when W is O, n =1, and R? is hydrogen, R' and R* are not hydrogen or
R? and R* are not hydrogen; and

10 that when W is O, n = 1, and R* is hydrogen, R' and R? are not hydrogen or

R? and R? are not hydrogen.

In one embodiment of the present invention a pharmaceutical composition
comprising a compound of Formula I and one or more pharmaceutically acceptable
carriers, diluents, or excipients is provided.

15 In one embodiment of the present invention a method of treating, preventing
or controlling hypercholesteremia and hyperlipidemia in a mammal is provided. The
method comprises administering to the mammal in need thereof a therapeutically
effective amount of the compounds of the present invention.

In another embodiment of the present invention a method for treating,

20  preventing, or controlling obesity is provided.

In another embodiment of the present invention a method for treating,
preventing, or controlling hyperglycemia is provided.

In another embodiment of the present invention a method for treating,
preventing, or controlling atherosclerosis is provided.

25 In another embodiment of the present invention a method for treating,
preventing, or controlling hypertriglyceridemia is provided.

In another embodiment of the present invention a method for treating,

preventing, or controlling hyperinsulinemia is provided.



25 I n anot her enbodi nent of the present invention a nethod for treating,
preventing, or controlling hypertriglyceridema is provided. In another
enbodi nerwOaB/074080 pr esent i nvention a nmethod for treati ngPCTOB&/®MIS ng, oOr
controlling hyperinsulinema is provided. WO 03/074050 PCT/1B03/00708 - 6
I n anot her enbodi nent of the present invention a nethod for treating,
preventing, or controlling diabetes is provided. For each disease state
treatabl e, preventable, or controllable by the nmethod of the present
invention, a therapeutically effectivegenount of the conpounds of the 5
present invention are admnistered to the mammal in need thereof. In yet
anot her enbodi ment of the present invention, a nethod for preparing
conpounds of For Aupeptheriembpdimgnteidhe mEFA! inEentrIarthad OKUestingHE | NVENTI ON
10 The fol Il ouing..definiti . ess ot herw se descri bed: al kyl,
al koxy, a|Eﬁ%eﬁ?ggftgﬁ@kﬁ“§93&855§ t%wg%%h strai ght and branched groups;
but reference toFaneachnibeasedtasd traagadhie; pfeventatiie,as copradiphle'byehdometbedobnl y t he
straight chajn radical,.a ranched chai n i soner ch as "isopropyl" being
Spect F1cal 1 91 wrnt Biedish a BeRReNEaN;ARefs FOOTE of tedoRBoul R OPIPEY s (o°a
strai ght sor JassentGhRGHbY SeQ@mitfered &f the hdal iPnded thegésthon at ons and

i ncludes, for exanple, nethyl, ethyl, n-propyl, . isopropyl, n-butyl,

sec- butyl, i sobutliypet apather ¢spRodimens ohlg Pyasent Al eaLE, 2 "éFr‘i‘EP‘{ﬁ%P’IeP‘P{E“.g The

al kyl group NST) - with one or nore of the substituents
sel ected frg%?%SQ#%3£?&gﬁE%§§Pkﬁgﬁgf t hi oal koxy, -Q(CH2)0_2CF3, hal ogen
nitro, cyano, =0, =S, -0OH -SH, -CF3, -0OCF3, -CQ2H, -C02C1-C6 al kyl, -NHZ2,
-NHC1- C6 al kyl, -CONR R - = y, d R" are
aﬁeqmol?}zgl 1%%13 1 §’| ({)12L é’gﬁ‘lﬁr\%hﬁmﬁkf‘

i ndependent |y al kyl,

10
The following definitions are used, unless otherwise described: alkyl, alkoxy,
alkenyl, alkynyl, etc. denote both straight and branched groups; but reference to an
individual radical such as "propyl" embraces only the straight chain radical, a
branched chain isomer such as "isopropyl" being specifically referred to.
15

The term “alkyl” as used herein refers to a straight or branched hydrocarbon
of from 1 to 11 carbon atoms and includes, for example, methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec-butyl, isobutyl, zerr-butyl, n-pentyl, n-hexyl, and the like. The
alkyl group can also be substituted with one or more of the substituents selected from

20  lower alkoxy, lower thioalkoxy, -O(CHz2)o2CF3, halogen, nitro, cyano, =0, =S, -OH,
-SH, -CF;, -OCF;, -CO;H, -CO,C;-Cs alkyl, -NH,, -NHC,-C¢ alkyl, -CONR’R”, or
-N(C,-Cgalkyl), where R’ and R” are independently alkyl, akenyl, alkynyl, aryl, or
joined together to form a 4 to 7 member ring. Useful alkyl groups have from 1 to 6
carbon atoms (C;-Cg alkyl).

25

The term “lower alkyl” as used herein refers to a subset of alkyl which means
a straight or branched hydrocarbon radical having from 1 to 6 carbon atoms and

includes, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,



joined together to forma 4 to 7 nenber ring. Useful alkyl groups have from
| to 6 carbon atons (Cl-C6 alkyl). 25 The term "l ower al kyl" as used
her ei n r ewerms/ovms@a subset of al kyl which nmeans a strai ghtrcarBw@nahed

hydr ocar bon radi cal having froml| to 6 carbon atons and includes, for
exanple, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
WO 03/074050 PCT/1B03/00708 - 7 tert-butyl, n-pentyl, n-hexyl, and the
like. Optionally, herein lower alkyl is referred to as "C -C6al kyl." The
term "hal oal kyl" as used herein refers7o a |lower al kyl radical, as defined
5 above, bearing at | east one hal ogen substituent for exanpl e,
chloromethyl, fluoroethyl trifluoromethyl trifluoroeth and
the |ike. HA¢&ERIWIN-ReaRAI-BHYL @Pﬂ:?hlﬁd'é(ep@P?‘PWWo‘%ﬂWWOWé}@? s referredy dr ogens
of a Iomeralgyb g{ﬁyﬁ”are replaced with fluorine atons. 10 The term

"al kenyl " neans sttai ght or branched unsaturated hydrocarbon radical
having from2 to 12 carbon atons and |ncludes for exanple, ethenyl, 1-

propenyl, 2-prop l, 1.-b nyl - uten penyeny n

B ethyi -3 but orgt e a4 bsef bR lers A oD M bif BgHRRY
1-octenyk, labovtQB&iMg.at ast@BERAYEen sﬂabdﬂiﬂndﬁﬁ@ﬂyéxamb}eddﬂ@@m&ﬁiyl and the |ike.
15 The term "al kynyl " neans a stralght or hranched hydrocarbon radi cal

havi ng frorﬂ“?rqegly 2ridprsaietyd.ord Ikt grosthy! asgsthe ke Haloahkyd cyiuslsP and

i ncl udes, 1?6%6}58?#1&: 151 RVERRYIM] hydbodett ¥ loweRin B oydy! Jelaé‘éat\yﬂyl

3- pentynyl 3 met'hyl - roa]gyyny , 1- yef%n gmﬁe£§g$Cﬁ¥aﬁ3%B tyny 1

| -octynyl, Ifluonoegtoyis, | -decynyl, | -undecynyl 1- 20 dodecynyl, and t he

| i ke. The term "al kyl ene” as used herein refers to a divalent group derived
froma

10 The term “alkenyl” means a straight or branched unsaturated hydrocarbon
radical having from 2 to 12 carbon atoms and includes, for example, ethenyl, 1-
propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 1-pentenyl, 2-pentenyl, 3-methyl-3-
butenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 3-heptenyl, l-octenyl, 1-nonenyl, 1-
decenyl, 1-undecenyl, 1-dodecenyl, and the like.

15

The term “alkynyl” means a straight or branched hydrocarbon radical having
from 2 to 12 carbon atoms having at least one triple bond and includes, for example,
1-propynyl, 1-butynyl, 3-butynyl, 1-pentynyl, 3-pentynyl, 3-methyl-3-butynyl, 1-
hexynyl, 3-hexynyl, 3-heptynyl, l-octynyl, 1-nonynyl, 1-decynyl, 1-undecynyl, 1-

20  dodecynyl, and the like.

The term "alkylene" as used herein refers to a divalent group derived from a
straight or branched chain saturated hydrocarbon having from 1 to 10 carbon atoms
by the removal of two hydrogen atoms, for example methylene, 1,2-ethylene, 1,1-

25 ethylene, 1,3-propylene, 2,2- dimethylpropylene, and the like. The alkylene groups of
this invention can be optionally substituted. The alkylene group can also be
substituted with one or more of the substituents selected from lower alkyl, lower
alkoxy, lower thioalkoxy, -O(CH,)o-2CF;, halogen, nitro, cyano, =0, =S, -OH, -SH,
-CF;, -CO;H, -CO,C,-Cs alkyl, -NH,, -NHC,-C¢ alkyl, -CONR’R?”, or



straight or branched chain saturated hydrocarbon having from1 to 10 carbon
atons by the renoval of two hydrogen atons, for exanpl e nethyl ene,

1, 2- et hyl Wwo®3/014030 25 et hyl ene, 1, 3-propyl ene, 2,2- di net hpCpriBgpydozese, and
the |like. The al kyl ene groups of this invention can be optionally
substituted. The al kyl ene group can also be substituted with one or nore
of the substituents selected fromlower alkyl, |ower alkoxy, |ower

t hi oal koxy, -Q(CH2)0 _2CF3, hal ogen, nitro, cyano, =0, =S, -OH, -SH, -CF3,
-C2H, -Q02C1-C6 al kyl, -NH2, -NHClI-C68l kyl, -CONR R', or WD 03/074050
PCT/ 1 B03/ 00708 - 8 -N(G -Co6al kyl)2 where R and R' are independently

al kyl, akenyl., .alkynyl, .aryl, qr,, joined together to forma 4 to 7 nmenber
g Uaet ol NEFRGHRD BT 1R 7 rend S Sk S B peh e

al kyl ene) . 5oihBetob@hER 1o GHiGh #AkKY hRABer @y, UBSsHulngkBédt dredRhavd Rord 1dbval ent
group derived froma cyclic saturated hydrocarbon having from3 to 8

car bon at on® dsgbontomelnia alkydgne}-wo hydrogen at ons. The cycl oal kyl ene
groups of this invention can be optionally substituted. The cycl oal kyl ene
group can al so be substituted with one or nore of the substituents

sel ect ed 5f r om | ovithe tahK'glyclodlbylene” ab ke yherelironeéars tohd diadlkogyqup-de(ig@d2) o 10

oy g R s R easnant o e Gy SIS “an re

are i ndepengend hydratdaydiomaR@pyiclodkHatiyroupd oy this dvertidnres bé eginbiey to form
a4 to 7 menber ring. Useful cycloal kyl ene groups, have from3 to 6 carbon
at ons ( C3- Caubgticyed- The syctpalk ylgnergropngag gisqrbeispbstigiies witlh peg orrisore of h6r i ne,
brom ne, and jQdiAg v oL@k hENEN. LORFIESENt S

oxygen, nitgggée?ﬁ%erﬂgrseisggll%?ﬁl? ]bv,gle%\ll?ﬁ’or S) ag’al\ivell as Sul 6xyf& oé(?sulfonyl
(SO or S@R) .G, dskgeat, neraicgao] 7adi €xit-€H, -SHO-OTS, +€Prhl,"-hérEr-6eylkybal kyl ene”

as used herej rs tp .a LKyl that  pncl uges one or nore
het er oat ons 'bgléh&\gi&é%@gﬂi _gﬁﬂlg% ’ ‘}ér‘m&f'%%gﬂ?? Vt'\-‘\eﬁeekt %nrdlnjl?," 1ydr ocar bon
chai n" as usgdkpbficaily alkef, @kehyl, alkan gl &g, ghjoirtey dogeimy loform a 4 to 7 member

ring. Useful cycloalkylene groups have from 3 to 6 carbon atoms (C3-Cs alkyl).
15 The term “halogen” includes chlorine, fluorine, bromine, and iodine.

The term “heteroatom” as used herein represents oxygen, nitrogen, or sulfur

(O, N, or S) as well as sulfoxyl or sulfonyl (SO or SO;) unless otherwise indicated.

20 The term “heterocycloalkylene” as used herein, refers to a cycloalkylene

group that includes one or more heteroatoms such as oxygen, sulfur, or nitrogen.

The term “hydrocarbon chain” as used herein refers to a straight hydrocarbon
of from 2 to 6 carbon atoms. The hydrocarbon chain is optionally substituted with one
25  or more substituents selected from lower alkyl, lower alkoxy, lower thioalkoxy, -
O(CH»)0-2CFs3, halogen, nitro, cyano, =0, =S, -OH, -SH, -CF;, -COzH, -CO»(C,;-Cs
alkyl), -NH, -NHC;-Cg alkyl, -CONR’R”, or -N(C,;-Csalkyl), where R’ and R” are
independently alkyl, akenyl, alkynyl, aryl, or joined togethér to form a 4 to 7 member

ring.



of from2 to 6 carbon atons. The hydrocarbon chain is optionally
substituted with one 25 or nore substituents selected fromlower alkyl,

| ower al kwy3/ov4eser t hi oal koxy, - O(CH2)0_2CF3, hal ogen, mRCTABY3/@yesno, =0,
=S, -OH, -SH, -CF3, -CQ2H, -C02(GC -C6 alkyl), -NH2, -NHCl1-C6 al kyl,
-CONR R', or -N(C, -Cbal kyl)2 where R and R' are independently alkyl,
akenyl, al kynyl, aryl, or joined together to forma 4 to 7 nenber ring. WO
03/ 074050 PCT/1B03/00708 - 9 The term "heterocycle" nmeans a saturated or
unsaturated nmono- or polycyclic (i.e.-9icyclic) ring incorporating one or
nore (i.e. 1-4) heteroatons selected fromN, 0, and S. It is understood
that a heterocycle is optionally substituted with -OH, 5 ((al kyl), SH,
S(al kyl ), am ne, hal ogen, acid, ester, am de, am dine, alkyl ketone,

al dehyde, nitrilg etc—l:rHPthfélr&)éf%le” R safit BRI Brsatith efd%rfé)eopﬁo])g&lcﬁc al kyl .

Exanpl es of suitabl e nonoc Ic heterocycles include, but are not limted
to substitutee buxryclm;bnmgbsd:orpm‘atmg dnigioe mpke (iful- dhlwteropyms ©¢19¢ted fremdazol yl ,

'P g'[ ?gglo%llll t(gﬁ"ﬁgr ﬁﬁ df‘}{ffl %ﬁé&a){lle%{/orcyﬁ? (H{Y/]I()ha]b' é%ée | ny{)hazm yl,

pyrroli d|5ny|O(aDdyF)e$HZ$(@hk|y]) aniak Ilﬁldgyﬁ,,acﬂz¢sltdr£hni11‘5dé,,anﬁmml@,m1ly] Rytbne, t hi et anyl ,
oxetaryl. Exanples of npnocyclic diheterocycles ingcl ude but ‘%re not

limted to, aldehyde, nitrile, fluggpalkyl; Ipﬁraaszl]ﬂhype sg_]fox1@e or Q;-(, a]lﬁf Eg(aglp 5961 yl, 2-,
4-, or 5-t h'sﬁ?t&ﬂl%/ hiongcffché"heter%yc%s ihG@feNb@zad ¥dt 111rrgt'ed tdsubs@uted opxazol y| 3-,

4-, or 5-isoxazo or 5-triazolyl, 1-, 2-, or 3-tetrazolyl,
2- pyra2| nyl unzubstmuqd tbien@s fayanyhipatirayl, imidazalyl, QyI@quElr dazalpl, iscghiazokyl, or 4 15

mor phol i ny! oxf\%)cﬁgpggfz}zg{yh Hazto?*? Gy yhg Qﬁﬁﬁfa%ﬁ%?ﬁmld‘ jude, but are

Dot nd Ben ot hi enyl,
benzoxaz@ y/pipdirinail, rpydenanlnyll p]pemmmohzenyinyl |asmqmynmharmdlmqumaml [ nyI 1-,
2-, 3-, 4-, 5-, 6-, or 7-indoly g]
8-indoli zi nwxetag_yl E)gamp .0 of nlpnoqg:hc @eterquclgs 1"§]6‘fjﬁd)(51 @rr.a notzllrmt%i to, 14, 2- 6-

or 7- benzot hiepyl 1rmc’}>azo]y‘fl Is, 324, o@&pyﬂfzol@d Qewowmha%b}y] B- ,4- 2()'r,S 4- 5' .6,
or 7-benzini'dazolyl, 20 3- -, or 8-qui nol | nyl , and 1-,
3-, 4-, 5-, igethiazolyl, 3, 48q§m4gﬁqlﬁdjj nfy|, or5 1soxazolyl 1, 3-, or 5-triazolyl, 1-, 2-, or

3-tetrazolyl, 2-pyrazinyl, 2-, 4-, or 5-pyrimidinyl, 1- or 2-piperazinyl, 2-, 3-, or 4-

15 morphb]inyl. Examples of suitable bicyclic heterocycles include, but are not limited
to indolizinyl, isoindolyl, benzofuranyl, benzothienyl, benzoxazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, quinazolinyl, 1-, 2-, 3-, 4-, 5-, 6-, or 7-indolyl, I-, 2-, 3-, 5-,
6-, 7-, or 8-indolizinyl, I-, 2-, 3-, 4-, 5-, 6-, or 7-isoindolyl, 2-, 3-, 4-, 5-, 6-, or 7-
benzothienyl, 2-, 4-, 5-, 6-, or 7-benzoxazolyl, 1-, 2-, 4-, 5-, 6-, or 7-benzimidazolyl,

20  2-,3-,4-,5-, 6-, 7-, or 8-quinolinyl, and 1-, 3-, 4-, 5-, 6-, 7-, or 8-isoquinolinyl.

The term “hydrocarbon-heteroatom chain” as used herein refers to a
hydrocarbon chain wherein one or more carbon atoms are replaced with a heteroatom.
The hydrocarbon-heteroatom chain is optionally substituted with one or more
25  substituents selected from lower alkyl, lower alkoxy, lower thioalkoxy, -O(CHa)o.
»,CF3, halogen, nitro, cyano, =0, =S, -OH, -SH, -CF;, -CO,H, -CO,C,-Cs alkyl,
-NH,, -NHC,-Cg alkyl, -CONR’R”, or -N(C;-Cgalkyl), where R’ and R” are
independently alkyl, akenyl, alkynyl, aryl, or joined together to form a 4 to 7 member

ring.



The term "hydrocarbon- het eroatom chain" as used herein refers to a
hydr ocar bon chain wherein one or nore carbon atons are replaced with a
het er oat oWwD 03/0h®5hydr ocar bon- het er oat om chai n i s opti onal lPgTABE®748Ut ed

with one or nore 25 substituents selected fromlower alkyl, |ower alkoxy,
| ower thioal koxy, -Q(CH2)0_ 2CF3, halogen, nitro, cyano, =0, =S, -OH, -SH,
-CF3, -CO2H, -002CI-C6 al kyl, -NH2, -NHC1-C6 al kyl, -CONR R', or

-N(Ci -Cbeal kyl )2 where R and R' are independently al kyl, akenyl, alkynyl,
aryl, or joined together to forma 4 tqyg7 nmenber ring. WO 03/074050
PCT/ 1 B03/ 00708 - 10 The term "heteroal kyl ene” as used herein, refers to an
al kyl ene radical as defined above that includes one or nore heteroatons
such af oxygﬁn sul fur, or nitrogen (W th valence conpleted by hydrogen or
oxygen) in the c bon q in or 5 natl anbon The terns
"1 ower al koxy" $B¥ﬂﬁﬁgpﬁd§9“e @”ﬂgégkﬁePgﬁnhWé?gf%ﬁ%ﬁa% al kyl or
S-al kyl of fdéﬁﬁedlabb@e ﬁaﬁaabm oAt OffoRshelt@bdtradsizhay exfgen, s |lf0W©f al kyl." 10
The term"aryl" as used herein refers to an aromatic ring

| S
unsubst i t ut @dregen opith vHence yowplstediby hydrpes oroxygen i Hﬁﬁiﬁbpuémlgosa ect ed

from | owgr thhE%E VB lholckQyy. |ower thioal koxy, halogen, nitro, cyano
-OH, -SH, - -CO2C - C6 al kyl, -(CH2)0_2CF3, -NH2, -NHCL-C6

al kyl', -SQ2al kyl, -SCQNHZ - CONR R' or -N(C1-C6al kyl)2 where R and R'
are | ndependent | #B‘g&e&%i; l&%léeq}(%ﬁ'l and a]lol\(%r éda]@lrjy’l’ asal% dhngenl gfe}sqggf her to

forma 4 to 7 ne es inclu not mte

phenyl, 2-Chh@n&ﬂh@mylm%ﬁmﬁmk@60mb&mmbmsés&&hﬂd@mheﬁyﬁﬂoaermmmhylphenyl,
3- et hyl phenyl, 4-nmet hyl phenyl, 2-net hoxyphenyl, 3- nethoxyphenyl,
4- met hoxyphenyl , 2-chl oro- 3- et hyl phenyl, 2-chl oro-4- nethyl phenyl,

2-chl or gps- et hy }Tﬂg?é?ﬁ‘ul“arﬁ é‘smsQJ Qergmf?@ﬁeﬂﬂ) Qﬁ'%}ﬂatlc %ng Rih@hqs 4 20
nmet hyl phenyl , 4-chl oro- 2-"net hyl phenyl, 4-chl or o- 3- net hyl phenyl , 5-chl oro- 2-
unsubstituted or optionally substituted by 1 to 4 substituents selected from lower

alkyl, lower alkoxy, lower thioalkoxy, halogen, nitro, cyano -OH, -SH, -CF;, -CO;H,
-CO,C,-Cg alkyl, -(CH,).2CF;, -NH,, -NHC,-Cs alkyl, -SOsalkyl, -SO,NH,, —
CONR’R”, or -N(C,;-Cgalkyl), where R’ and R” are independently alkyl, akenyl,

15  alkynyl, aryl, or joined together to form a 4 to 7 member ring. Examples include, but
are not limited to, phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-
methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 2-chloro-3-methylphenyl, 2-chloro-4-
methylphenyl, 2-chloro-5-methylphenyl, 3-chloro-2-methylphenyl, 3-chloro-4-

20  methylphenyl, 4-chloro-2-methylphenyl, 4-chloro-3-methylphenyl, 5-chloro-2-
methylphenyl, 2,3-dichlorophenyl, 2,5-dichlorophenyl, 3,4-dichlorophenyl, 2,3-
dimethylphenyl, 3,4-dimethylphenyl, and the like.

The term “heteroaryl” means an aromatic ring containing one or more
25  heteroatoms. The heteroaryl is optionally substituted with one or more groups
enumerated for aryl. Examples of heteroaryl include, but are not limited to, thienyl,
furanyl, pyrrolyl, pyridyl, pyrimidyl, imidazoyl, pyrazinyl, oxazolyl, thiazolyl,
benzothienyl, benzofuranyl, indolyl, quinolinyl, isoquinolinyl, and quinazolinyl, and

the like.



met hyl phenyl , 2, 3-di chl orophenyl, 2,5-dichl orophenyl, 3, 4-dichl orophenyl,
2, 3- di net hyl phenyl, 3, 4-di net hyl phenyl, and the |like. The term

"het er oarwib'o3ne®ne an aronatic ring containing one or nor@CTABoh@resr oat ons.
The heteroaryl is optionally substituted with one or nore groups

enunerated for aryl. Exanples of heteroaryl include, but are not limted
to, thienyl, furanyl, pyrrolyl, pyridyl, pyrimdyl, imdazoyl, pyrazinyl,
oxazolyl, thiazolyl, benzothienyl, benzofuranyl, indolyl, quinolinyl,

i soqui nolinyl, and quinazolinyl, and -tihe Iike. W 03/074050 PCT/I|B03/ 00708
- 11 The term "cycl oal kenyl " means a cycl oal kyl group having one or nore
car bon- carbon doubl e. Exanpl e includes cycl obutene, cycl opentene,

cycl ohexene, cydhetespt Exeloalkgnyl obeans dicedealk YhEPHENTEANE REMOEN t he | i ke.
> e term " dflonRton MBS HlahplBRTRAS L QBLHENCOyRHIRASe, hoBARLRS O
pati ents include hurans, cows, dogs, cats, goats, sheep, pigs, and rabbits.
A "t her apeutdyclahtpreref éyettbutadicaceycibpenitaslicne, aobmbkeof a conpound of the
present invention that when adm nistered to a patient aneliorates a synptom
of 10 dyslipidem a, non-insulin dependent diabetes nellitus, obesity,

hyper gl ygeni a, hymgh&holpagd T Seam alllyenils RictRifigghunahh EExaaplebdsi s,
hypertriglyceridema, or hyperinsulinema. The term"a pharnmaceutically
accept abl e spafiems inglude Bumans pewvss dogst Faje2gathsheeps Bigs-aRf ¢abbithor gani ¢ and
organi c base or acid addition salts of conpounds of the present invention.
These salts can be prepared in situ during the final isolation and
purification of th¥herapentivaltiseffecti ryansepdiiatehyonsataicogpound ofthe f i ed

conmpound in its free fqgr ith a suitable organic or inorgani ¢ base or

aci d and idegFPHQw?ﬁ8"§§P¥%%%ﬂgm"F§F§§8?pﬁgi 3g€ﬁlgFf33yé§PP§ﬁinclude t he

hydr obr o dejyshyigémiaidaringin depdridahteliabdes Riedlithd, dbesityypel wemaget at e,

oxal ate, valerate, oleate, palmtate, stearate, |aurate, baqrate,
hypercholesteremia, hyperlipidemia, atherosclerosis, hypertriglyceridemia, or

hyperinsulinemia.

The term “a pharmaceutically acceptable salt” refers to the relatively non-

15  toxic, inorganic and organic base or acid addition salts of compounds of the present
invention. These salts can be prepared in situ during the final isolation and
purification of the compounds or by separately reacting the purified compound in its
free form with a suitable organic or inorganic base or acid and isolating the salt thus
formed. Representative salts include the hydrobromide, hydrochloride, sulfate,

20 bisulfate, nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate, laurate, borate,
benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate,
naphthylate mesylate, glucoheptonate, lactobionate, and laurylsulphonate salts, and
the like. These also include cations based on the alkali and alkaline earth metals, such
as sodium, lithium, potassium, calcium, magnesium, and the like, as well as non-toxic

25  ammonium, quaternary ammonium, and amine cations including, but not limited to
ammonium, tetramethylammonium, tetraethylammonium, methylamine,
dimethylamine, trimethylamine, triethylamine, ethylamine, and the like. (See, for
example, Berge S.M,, et al., “Pharmaceutical Salts,” J. Pharm. Sci., 1977,66:1-19,

which is incorporated herein by reference.) The free base form may be regenerated



benzoate, |actate, phosphate, tosylate, citrate, naleate, funmarate,
succinate, tartrate, naphthylate nesylate, glucoheptonate, |actobionate,
and | aur yWeuBphosat e salts, and the like. These al so i nclpadaBeaiorens based
on the alkali and alkaline earth netals, such as sodium Ilithium

pot assium cal cium nmagnesium and the like, as well as non-toxic 25

anmoni um quat ernary ammoni um and am ne cations including, but not limted
to ammonium tetranet hyl ammoni um tetraethyl amoni um et hyl am ne,

di et hyl am ne, trinmethylam ne, triethylldam ne, ethylam ne, and the |ike.
(See, for exanple, Berge S M, et al., "Pharmaceutical Salts,"” J. Pharm

Sci., 1977;66:1-19, i is i.hcqrporated herein by reference.) The free
base form CB%ta?‘é!@éﬁgf’ai{]f@H“ V@g(ﬁ‘g}agei 5@5% tli"Cg’f’fi @5%/%@5 ‘?gger fto"l%e 5
contacting then fakimd SpAyHEd Er@¢r@i@§%ucﬁ%isbﬁl_bﬂhﬁ thd &fts Brequivakndbf fer from
the salt formin terns of ptysmal properties, such as solubility, the

salts are edbdivigbrentive fsee haesifpr the ppesds\é thernsesei8¥aitipdr t he pur poses of
t he present inve%gggnb(ghe\,@\y\ma%di%ﬂgiac -ﬁ%fgﬁ%%{gh[ of attachment. 5 The
Vi s c modL

present invention pr es conpoun able o ulating PPAR activity.
Compounds of the present invention are described by Formula I: CO2H 10 1f
' )n WR3 R 'Ijhle prelsqélntlsr?ve%%ionxprovides compounds capable of modulating PPAR

activity. Compounds of the present invention are described by Formula I:

CO,H
W CR R,

10 I

or a pharmaceutically acceptable salt thereof,
where:

Wis O, S, CR’R®, -(CHy),-cycloalkylene, or -(CHy),-heterocycloalkylene;

15 X° and X' are independently O or S;

Ar' is a unsubstituted or substituted aryl or heteroaryl;

R', R% R®, and R* are independently hydrogen, lower alkyl, lower alkoxy,
haloalkyl,-O-(CH,),CF;, halogen, nitro, cyano, -OH, -SH, -CFs, -S(O)palkyl,
S(0)paryl, (CH2)mOR’, -(CH2)NR®R’, -COR’, -CO;H, -COR’, or -NR°R’;



>--N Ar' 10 1 or a pharmaceutically acceptable salt thereof, where: Wis
0, S, CRSR6, -(CH2)p-cycloal kylene, or -(CH2)P heterocycl oal kylene; 15 X
and X' arwoidependently O or S; Ar' is a unsubstituted orcIuBsviovest ed aryl
or heteroaryl; R, R2, R3, and R4 are independently hydrogen, |ower alkyl,
| ower al koxy, hal oal kyl,-O (CH2) PCF3, hal ogen, nitro, cyano, -OH, -SH,
-CF3, -S(Opal kyl, S(Oparyl, -(CH2)nOR7, -(CH2)mM\R8R9, -COR7, -CO2H,
-Q02R , or -NRBR9; WD 03/074050 PCT/1B03/00708 - 13 R5 and R6 are

i ndependent |y hydrogen, al kyl, al kenyl-13al kynyl, or aryl, or joined
together to forma 3 to 7 nenber cycloal kyl or cycloal kenyl; R7 is

i ndependent |y hydrogen, al al kenyl, alkynyl, or aryl: Rs and RO are

i ndependent |y hyd G8&R ar&l‘%ijlepe"dépﬂ)éhwmgeék ?(% plken b@f%l or arg?ébaryl

cycl oal kyl, ;5CCRq) gt}ﬂepto'f&@?@ﬂ/chme%@glaé Mhik ré%fo)ﬂlken I joined together to
forma4to7rren'§ ring having 1 to heteroatoms 0 and R' are

i ndependent |y hchr ogmdf;peh@ﬂndy hadrplen, etkyhetkengaaliynyl, ‘ariagdt 05: n is 0 to 5
and, 10 BUOOLO2: gothd e LA B, RN 369 k91 o0RD. Wimeg - - 1, and
that whes W@'@argal,, cytlcalky), -a0dalk, IGO0 japdlr- s@w)klesoamgﬂ, B8 jcinied togethenydr ogen or
form a 4 to 7 member ring having 1 to 3 heteroatoms;
R'®and R are independently hydrogen, halo, aryl, or hereroaryl;
mis 0to5;
nis 0to 5; and
10 pisOto2;
with the following provisos:
that when Wis O, n= 1, and R' is hydrogen, R? and R* are not hydrogen or
R? and R’ are not hydrogen;
that when Wis O, n = 1, and R? is hydrogen, R! and R? are not hydrogen or
15 R'and R* are not hydrogen;
that when Wis O, n=1, and R*is hydrogen, R' and R* are not hydrogen or
R? and R* are not hydrogen; and '
that when W is O, n =1, and R* is hydrogen, R' and R? are not hydrogen or
R? and R? are not hydrogen.
20
Examples of compounds of Formula I include those where W is O, Ar'is
substituted aryl, and n is 1. For example compounds of Formula I where W is O, Ar'

is substituted aryl, and n is 1 include those where Ar' is 4-trifluoromethylphenyl.



15 R and R4 are not hydrogen; that when Wis O n =1, and R3 is hydrogen,
R and R4 are not hydrogen or R2 and R4 are not hydrogen; and that when W
is 0, n W0,03aM5R4 i s hydrogen, R and R3 are not hydr og®aTdBo3/@208and R3

are not hydrogen. 20 Exanpl es of conpounds of Formula | include those where
Wis O, Ar' is substituted aryl, and n is 1. For exanple conpounds of
Formula | where Wis 0, Ar' is substituted aryl, and nis | include those

where Ar' is 4-trifluoronethyl phenyl. WO 03/074050 PCT/|B03/00708 - 14

O her exanpl es of conmpounds of Formul aiy-include those where R, R2, RS,
and R4 are independently hydrogen, |ower aIkyI | oner al koxy, - (CH2) "\NR$R9,
or - (CH2)nOR7 ; where R7 is alkyl, R38 and are i ndependent!|y hydrogen,

al kyl, or- CIBIkﬁhhﬂﬁ%?mé&&WbK@E§H@h(ééﬁﬁﬁﬂﬁb§mhﬁ@ﬂMH%“$W@§% RoRpounds

where R, ??ﬁﬁ{]@%gnﬁ@%%g& Mmm&e@qﬁ&w @@Qrﬁﬁw in Table 1

bel ow, prOV| re not each ogen when Wis O
Table 1 10 (BHRROR3 ; RhereR hyhlkwaﬁargﬂh dneydndclgmdentbfthyxdrogemrmikyylorhydrogen

hydr ogen et rogen drggen i.s gen et hyl
nycr ogen et TnGEY Sgakia e Cyee et RS TptRaten TEL Tk ey
hydr ogens hyda der eidmslvidy/bnaemonEdhdwh in Table 1 below, provided that R', Rz,

R?, and R*are not each hydrogen when W is O.

Table 1
10

R’ R’ R’ R’
methyl hydrogen hydrogen methyl
methyl hydrogen hydrogen ethyl
methyl hydrogen hydrogen iso-propyl
methyl hydrogen methyl hydrogen
methyl hydrogen hydrogen methoxy
hydrogen methyl methoxy hydrogen
hydrogen methyl hydrogen methyl
hydrogen methoxy hydrogen methyl
hydrogen methyl iso-propyl hydrogen
iso-propyl hydrogen iso-propyl hydrogen
hydrogen hydrogen hydrogen hydrogen
hydrogen hydrogen hydrogen methoxy
methoxy methoxy hydrogen hydrogen
hydrogen methoxy methoxy hydrogen
methyl hydrogen hydrogen -NH-CO-CHj;
methyl hydrogen hydrogen fluoro
methyl hydrogen hydrogen chloro
methyl hydrogen hydrogen -CH;-O-CH3




hydr ogen net hoxy hydrogen nethyl hydrogen nethyl iso-propyl hydrogen

i so-propyl hydrogen iso-propyl hydrogen hydrogen hydrogen hydrogen

hydr ogen wbhydioogen hydr ogen hydrogen net hoxy nethoxy mnet REIJBBy@rasgen
hydrogen hydrogen net hoxy met hoxy hydrogen nethyl hydrogen hydrogen
-NH- CO- CH3 net hyl hydrogen hydrogen fluoro nethyl hydrogen hydrogen
chloro nethyl hydrogen hydrogen -CH2- O CH3 WO 03/ 074050 PCT/1B03/00708 -
15 O her exanpl es of conpounds of Fornmula | also include those where R2 is
hydrogen; R, R3, and R4 are independensly | ower alkyl, |ower alkoxy,

hal oal kyl ,-O (CH2) pCF3, hal ogen, nitro, cyano, -OH -SH, -CF3,

-S(O pal kyl, S( O)é:aryl , - (CH2) mOR7, - (CH2) MNR8R9, -COR7, -CO2H, -CO2R7, or
-NR8RO; R7 is hy b@j@ﬁ@mﬂeWme%ﬂd@@ﬁ@%{ml&Pkylﬁ?rn,cl%‘f: thosg/ wherg Ry iR8 and RO
are i ndepen Ly .hydpD 4 k = oCaryl,
cycl oal kyl, qﬁ%é‘i‘{glﬁ ’-g@gga%ﬁeleg%‘gggm?wﬂ ?]ﬁgbz%g)réilrl}(oci@jﬁﬂg%ﬂk}éld t oget her
to form a 4 (€H){Chs hilegem; hitw, byavo,rGH, -$1d, -CHaetEOnatkkghS(Opatal. i onal exanpl es

of conpounds of 7Imu 9 j.nclsu o) ere 90.40.and R3 are both

hydr ogen. Fé?ﬁé&gﬁéﬂ éé@g%%ds'bg% F ’éé@%é’FéN%a%d'%g?rggn’ hydr ogen

i ncl ude shostynhelenyRalkaund, f3raf S1dRane 8 Bre iAdePeidenay Hydrdgenr slkjlower al kyl ,

such as net hﬁ%, et hyl, 1sopr n- pro n- butyl, and isobutyl,
2yl O

opyl, pyl, t-butyl
or lower aldReRyl alkyiey, 5O ’hé%r,yl’étyﬁ]@%%}’]’ 'r‘%@ﬁ‘l"ﬁ%d;ﬁﬁrﬁ]: ¥ - t - but oxy,
n- but oxy, ag)%é%ﬂyﬁ%p}giﬁéﬂ%ogmr?o RPRGI4 oo @éﬁﬂ@lr@% hgtin%gwguee%awmsFor mul a |

where R2 an are” 15 hydrogen i ncl ude those ere and R3 are hydrogen,
R is lower alkyl, and R4 is

Additional examples of compounds of Formula I also include those where R’
10 and R’ are both hydrogen. For example compounds of Formula I where R?and R? are
hydrogen include those where R?and R? are hydrogen, and R' and R* are lower alkyl,
such as methyl, ethyl, isopropyl, n-propyl, t-butyl, n-butyl, and isobutyl, or lower
alkoxy, such as methoxy, ethoxy, isopropoxy, n-propoxy, t-butoxy, n-butoxy, and
isobutoxy. More specific examples of compounds of Formula I where R?and R are
15  hydrogen include those where R? and R are hydrogen, R' is lower alkyl, and R*is

lower alkoxy.

Other examples of compounds of Formula I include those where R'%and R"
are independently fluorine, phenyl or pyrrolyl;
20
Additional examples of compounds of Formula I include those where W is
CR’R, -(CHy),-cycloalkylene, or -(CHz),-heterocycloalkylene, R’ and R® are joined
together to form a 3 to 7 member cycloalkyl or cycloalkenyl ring, and p is O to 2. For
example, compounds of Formula I where W is CR’RS, -(CHy),-cycloalkylene, or -

25  (CHa)p-heterocycloalkylene include those where W is

5@# | QZ,,::, %Afﬁi, . _5/@3



| ower al koxy. O her exanples of conpounds of Formula I include those where
R10 and R' are independently fluorine, phenyl or pyrrolyl; 20 Additional
exanpl es wb osompsunds of Forrmula | include those where W PST/IBRERG)S - (CH2) P
cycl oal kyl ene, or -(CH2)p-heterocycloal kyl ene, R5 and R6 are joined:
together to forma 3 to 7 nenber cycloal kyl or cycloal kenyl ring, and p is
0 to 2. For exanple, conpounds of Fornmula I where Wis CR5R6,

- (CH2) p-cycl oal kyl ene, or 25 (CH2)P heterocycl oal kyl ene include those
where Wis "2 r" ° or c¢c' |I. W 03/0740%0 PCT/1B03/00708 - 16 O her
exanpl es, conpounds of Forrmula I where Wis CR5R6, -(CH2)p cycl oal kyl ene,

or -(CH2)p-heterocycl oal kyl ene include those where X0 and X' are S.
Addi tional exanplQRer exampletisa@peyndsef Femmala I wiese & WGER RGREGHD- (CH2) P 5

| oal kyl - t | j Ar' is 4
cycl oal Ky e{%ﬁg/lloglhgﬁéﬁga'?)(%th%{e‘?&%loQI?gl‘sé?{é fnBfadé %ké’@ﬁ?ﬁe'i@%ﬁd ?!g%rlfees. - 1s

trifluorone er exanp conpounds of Fornu where Wis
CR5R6, -(CH2)p- _ cycloal kyl ene, or -(CH2)p-heterocycl oal kyl ene incl ude

t hose where R, ... .R3,. and R4 10 are, i ndependent| d n, wer al kyl,
| ower al koxy, ha:%éig}?,"h]-eéﬁ?})ré?"(ceﬁ?f O?go'c%?“q@ ?&@%rﬁl&%@gg@ﬁfc@?hydr ogen,
or al kyl 5 angcB8iksesk, BY-(@HB), ReensbIdeRylcle inbkdé a@shwhéatk il is 4or - COal kyl .
Such conpounds include those where R, R2, R3, and R4 are independently
hydr ogen, nefiflyeromgthylphenylsopropyl, n-propyl, t-butyl, n-butyl, or

i sobutyl, nethoxy, ethoxy, isopropoxy, n-propoxy, t-butoxy, n-butoxy,

i sobutoxy, - 15 (CH2)-OCH3, or -NH COCH3. Exanpl es of qupounds of Formul a
| include { 2, 5- Durther examples, compounds of Formula I where W is CR'R”, -(CHy)p-

met hyl - 4-T4- 08k i iede, bt (O, R QB I RSB robd HRGE RO, R? R?, and R*
10 are independently hydrogen, lower alkyl, lower alkoxy, halogen, -CFs, ~(CH2)mOR,
or -(CHg)mNRSRg; R’ is hydrogen, or alkyl; and R8and R are independently
hydrogen, alkyl, or -COalkyl. Such compounds include those where R', R% R? and
R* are independently hydrogen, methyl, ethyl, isopropyl, n-propyl, t-butyl, n-butyl, or
isobutyl, methoxy, ethoxy, isopropoxy, n-propoxy, t-butoxy, n-butoxy, isobutoxy, -

15  (CH,)-OCHs, or -NH-COCHj.

Examples of compounds of Formula I include
{2,5-Dimethyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy}-acetic acid;

20 {5-Ethyl-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy }-acetic acid;
{5-Isopropyl-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy}-acetic acid;
{2,6-Dimethyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

25 ylmethylsulfanyl]-phenoxy }-acetic acid;
{5-Methoxy-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy }-acetic acid;
{2-Methoxy-5-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy }-acetic acid;



yl met hyl sul f anyl ] - phenoxy}-acetic acid; 20 15 -Ethyl -2-neth yl -4-
[4-methy | -2-(4-tri fluoronethyl-phenyl)-thiazol-5-

yl met hyl swibfoawy4056 phenoxy} - acetic acid; { PCT/IB03/00708
5-1sopropyl - 2-net hyl - 4-[ 4-net hyl - 2- (4-tri fl uoronet hyl - phenyl)-thi azol - 5-
yl met hyl sul fanyl ] - phenoxy}-aceti c acid; {

2,6-Dinmethyl-4-[4-methyl -2-(4-trifluoronethyl-phenyl)-thiazol-5- 25 vyl
met hyl sul f anyl ] - phenoxy } -acetic acid; {

5- Met hoxy- 2- et hyl - 4- [ 4- et hyl - 2- (4- t -1 1f7} uor onet hyl - phenyl ) - t hi azol - 5-
yl met hyl sul fanyl ] - phenoxy }-acetic acid; {

2|Vbthoxy5methy| 4-[ 4- rrethl- 4-trifluoro - hnI -t hi azol - 5-
yl met hyl sul f anyl ](3priiesim-4, elf'?‘@g‘a?c-{“dmﬂ\m %R\é@@ﬁ%& BU3/ 00708 17

13,5-D net hyl z&mgtﬂy@am{m hgﬂc(xg,}lagétﬂ‘cla@gr onet hyl - phenyl ) - t hi azol - 5-
yl met hyl sul f anyl |"- phehox aceti C acid,

{
3- Met hoxy- 5- met hy(B- Met[lﬂx)h'éﬂﬂ}'hylﬂ [dmathyl 2-Wdrifetompthybbenylythiapglz ol - 5-

%llznftsgglr ZBH . ‘ﬁgﬁﬁgﬁ(ﬁyﬁ@%ﬁﬁg‘yg(‘%‘%"j‘ct“?‘udf | uor onet hyl - phenyl ) - t hi azol - 5-
y

| met hyl sul f anyl 1{2Abepmepyy- 5} meb gtd-pt-methgll-2-(4-trifluoromethyl-phenyl)-thiazol-5-

Lot B RS sl ALY preny )< azel -
4-[ 4- et hyl - 2- (4 tzre bli E@Emwmaaﬂmxh)mmlitsraﬁl@dhyﬁphem) thiazol-5-
enyl ) X,

yl met hyl sul f anyl ] E’rgro pi onic acid;
4-[ 4- Met hyl - 2- (4yﬂm¢thylg@if%\ tnhymaxwr@ﬁﬁm)acxdm azol - 5-yl net hyl sul fanyl ] -

ey o AR et eSO L a1

phenyl }10cycl opr gpacaglanlfmyljtphenyd -pabpionic acid;
2-{4-[4-Methyl-2-(4-triflnoromethyl-phenyl)-thiazol-5-yImethylsulfanyl}-
phenyl}-cyclopropanecarboxylic acid;
1-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
phenyl}-cyclopropanecarboxylic acid;

15 1-{4-[4-Methyl-2-(4-trifluoromethyl -phenyl)-thiazol-5-ylmethylsulfanyl]-
phenyl}-cyclopentanecarboxylic acid;
4-Methyl-4-{4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethy
Isulfanyl]-phenyl}-pentanoic acid;
3-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-

20 phenoxy }-propionic acid;
2-{3-Methoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl }-2-methyl-propionic acid,;
3-Methyl-3-{4-[4-methyl-2-(4-triflnoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl }-butyric acid;

25 3-{2,4-Dimethoxy-5-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl }-propionic acid;
3-{2,5-Dimethoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl }-propionic acid;



15 1-{4-[4-Methyl -2-(4-trifluoronethyl

- phenyl ) -thi azol - 5-yl net hyl sul fanyl ] - phenyl }-cycl opentanecarboxylic acid;
4- Met hyl -wWeo og/oaopet- net hyl - 2- (4-trifl uoromet hyl - phenyl ) - t hirpeTaBeIBOgIsTEL hy

| sul fanyl]-phenyl } -pentanoic acid; 3-{ ‘

4-[4-Met hyl -2-(4-trifluoronethyl -phenyl)-thiazol -5-yl met hyl sul fanyl]- 20
phenoxy) - propi oni ¢ acid; 2-{

3- Met hoxy-4-[ 4-net hyl - 2- (4-trifl uoronet hyl - phenyl)-thiazol -5- yl

met hyl sul f anyl | - phenyl }-2-nethyl -propiigni ¢ acid; 3-Methyl -3-{

4-[4-nmet hyl -2-(4-trifluoronethyl - phenyl) thiazol 5-

ylnethylsulfanyl] pheny }-butyric aci
3-{2, 4- Di met hoxy-{84 fQWﬁQI%Vﬁ -meihylr3- H W@F@EW] Phedyihjazeh ‘azol - 5-

yl met hyl sul f anyl ] acid; 3- { 2,5-Di
et hoxy- 4- [ 4- met 1 Trﬁggﬂ%ﬁh it ?uo’?gb’rrgt hyl - phenyl ) - t hi azol - 5- I

met hyl sul f anyl ] - ﬁh{elanpthmapfAdnﬂcorametﬂlyl -MEnpB/DTAdSoyIPEthok BogeodT08 - 18
{ 2,4-D nethoxy 5- érlfluoronethyl phenyl ) -t hi azol - 5-

yl net hyl sul f anyl 75 é’égEyt‘Qy"é’é?“ act

3-{4-[4-Kethtyl -23- {(44f41;beftﬁ)lllat(@ﬁﬁﬂhdxbmﬁfh@nylﬁehyt)hmaidﬂ5-—)‘E]myihmey hshewldphenyl  } -
2-pyrrol -1 -yl-propionic acid; 5
3-{4-[4-Methtyl - QI(hEUY]rRr?H”BIHFBﬁ‘ét hyl - phenyl ) -t hi azol - 5- yl met hoxy] - phenyl }-

2- phenyl - propi 0""3C 'ﬁeth 71- 2{ 44ifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl
[ 4- Met htyl - 2-(4- tr%f uoroﬁ%tﬁy -pueny Y ﬂla%g -E?y %ethyyl sd?#an yl ]-

phenyl } -2- pyrr@hmnﬂ}ZwWHpkbwlpmpcmavde 2-[5- (acetyl ani no) - 2- met hyl - 4- ({

et 2 U SRRV PRI i S SR >

4- met hyl102- [ 4- ( t nhihzdhkSry0yTeickhylthiohsheydd yidceBe adid;azol -
2-[5-fluoro-2-methyl-4-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-thiazol-
5-yl) }methylthio)phenoxy]Jacetic acid;
2-[5-methoxy-2-methyl-4-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-
thiazol-5-yl) }methox y)phenylthio]acetic acid;

15 2,2-difluoro-2-[5-methoxy-2-methyl-4-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl) } methoxy)phenylthio]acetic acid;
1-[{3-Methoxy-4-[4-methyl-2(4-trifluoromethylphenyl)thiazol-5-
ylmethylsulfanyllbenzyl } pyrrolidine-2-carboxylic acid;
({2-Methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

20 ylmethylsulfanyl}-phenoxy }-phenyl-acetic acid;
{5-Chloro-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy}-acetic acid,;
2-[5-(methoxymethyl)-2-methyl-4-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl) } methylthio)phenoxy]Jacetic acid;

25 (4-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
phenyl}cyclohexyl)-acetic acid; and

pharmaceutically acceptable salts thereof.

Certain of the compounds of the present invention possess one or more chiral

30 centers and each center may exist in the R or S configuration. The present invention



5-yl )} met hyl t hi o) phenoxy] acetic acid; 2-[5-methoxy-2-nethyl-4-({

4-met hyl -2-[4-(trifluoronethyl)phenyl] (1, 3- thiazol-5-yl) }

met hoxy) pwernglovdes@] acetic acid; 15 PCT/IB03/00708

2, 2-di fl uor o- 2-[ 5- net hoxy- 2- met hyl - 4- ({4- net hyl - 2-[ 4-
(trifluoronethyl)phenyl] (1, 3-thiazol-5-yl) } nethoxy)phenylthio]acetic
acid; | -[ { 3-Methoxy-4-[4-nmethyl-2(4-trifluoronethyl phenyl)thiazol -5-
yl met hyl sul fanyl ] benzyl }pyrrolidine-2-carboxylic acid; ({

2- Met hyl - 4-[ 4-met hyl -2-(4-trifluoronet.hyl - phenyl)-thiazol -5- 20

yl met hyl sul f anyl ] - phenoxy }-phenyl -acetic acid; ({

5- Chl or o- 2- et hyl - 4-[ 4- et hyl - 2- (4- trlfluoronet | - phenyl)-thiazol - 5-

yl net hyl sul flmiyde}saﬁldels@kq@wweﬁlﬂia@lmm, andZepjrae Cr%ﬂm)%y‘ﬁ@ tasthg - 2- et hyl - 4- ({

4- met hyl - 2- [48ro ;[’latl fn’ln)l(J %e(grrl?eré% ! )S%Ee%n%lnleﬁs%hgy lgehé)be?%f?éd' ﬁ'@ékl)red} by methods

met hyl t hi 0) paﬁ JERTTR RE
(4-{4-[4- I\/Etldnysbann (hé-attras ffotievaarpt, melsepehamnl of stehdoizpalersDyydhinat hyl sul f anyl ] -

phenyl } cycl ohexyl ) - a aci d; hay maceut t abl | t
t her eof . Oercthéﬂn?\at%%ra(i"l‘f'ecﬁ “(B\aﬁ ‘Ef?"glg’é‘h S‘?tjﬁg"ewgf'ceg @%@@ﬁayoﬁe or

more chisal xRPaLRBERIR 1?&'6%@3!‘?1@ tp?e%&{t%veﬂﬁé(n Rlu@és dircid, anf o, aiki,
configuration. The present invention WO 03/ 074050 PCT/I BO3/ 00708 - 19

i ncl udes al lenticgen @ aodarsammanZnisooneras cvellan theapprapriple mighmes tharecfel | as
the appropriate m xtures thereof. Stereoisoners nmay be obtained, if
desired, by nethods known in the art as, for exanple, the separati on of
st ereoi soners by ls b:bmc&iituadhrsocmﬁmndqo:hhyceﬂﬂlaa mugomedsl dilt iavtoaietsyare t he
conmpounds of, th pr.ﬁﬁ |nv ntion (i exi.st as. geonetric isonmers. The
present i nveREPS WiHER ‘81@?1%1 ‘f“dcqrgprof'?ﬁﬁ gyﬁ‘évﬁ, °Uiofi | entgegen (E), and
zusammeng(Z) isonmers as well as the appropriate m xtures thereof. In sone

situations, conpounds may exist as tautoners. Al|l tautoners are
In addition, the compounds of the present invention can exist in unsolvated as

well as solvated forms with pharmaceutically acceptable solvents such as water,
ethanol, and the like. In general, the solvated forms are considered equivalent to the
unsolvated forms for the purposes of the present invention.
15
The present invention includes all pharmaceutically acceptable, non-toxic
esters of the compounds of Formula 1. Such esters include C;-Cg alkyl esters wherein
the alkyl group is a straight or branched chain. Acceptable esters also include
Cs-C7 cycloalkyl esters as well as arylalkyl esters such as, but not limited to benzyl.
20  C;-C4 alkyl esters are preferred. Esters of the compounds of the present invention

may be prepared according to conventional methods.

The compounds of the present invention are suitable to be administered to a
patient for the treatment, control, or prevention of non-insulin dependent diabetes
25  mellitus, hypercholesteremia, hyperlipidemia, obesity, hyperglycemia,
hyperlipidemia, atherosclerosis, hypertriglyceridemia, and hyperinsulinemia.
Accordingly, the compounds may be administered to a patient alone or as part of a
composition that contains other components such as excipients, diluents, and carriers,

all of which are well-known in the art. The compositions can be administered to



included within Fornmula | and are provided by this invention. 10 In

addi tion, the conpounds of the present invention can exist in unsolvated as
wel | as swbwabemsd ornms with pharnmaceutically acceptabl e seCranexoosesch as
water, ethanol, and the like. In general, the solvated forns are

consi dered equivalent to the wunsolvated forns for the purposes of the
present invention. 15 The present invention includes all pharnaceutically
acceptabl e, non-toxic esters of the conpounds of Formula I. Such esters
i nclude Cl-C6 al kyl esters wherein thegpal kyl group is a straight or
branched chain. Acceptable esters also include C5-C7 cycloal kyl esters as
wel | as aryl al kyl esters such as, but not limted to benzyl. 20 d-C4

al kyl est er dumass prdédranineds eithet eaBy.aectalhe parenswliN datrayenphedy.pr esent

i nvention [ r i . n | . t . onpounds
of the pr esgﬁt anlt?%\cllge)]ﬁ f)’g)rrlg'%‘)rcg&g%{ut gglgré&%g&g@gdﬁrﬁhﬁ?%%r“ dllag g&g&%gltl)lg ent for
t he tr eat nenhtravesiodllyolocalty (ppwdarentintorenif orrdvops), s as a huadelpenden sprdy.abet es 25
mel litus, hyperchol esterem a, hyperlipidem a, obesity, hyperglycemn a,
hyper|i pi dem a, atherosclerosis, hypertriglyceridema, and

hyperi nsgl i nem a.comdfciabai MithMe fdripareaRd onjedon iy dehpAspiyskici@dyt 0 a
patient alone or as part of a conposition that contains other conponents
such as exciagtepibls stefjle aguePYs OrAREAqUEPYS SEIEIONS, JiSPersioNHSPPENUPS Sfel | - known i n

the art. Th S@QMZ%MLS?&% Wde%?o@%@tiﬁ#ﬁﬁ%*o%@rﬂé@nﬂ A1€48Rfons or

PCT/ 1 BO3/ 00 umans, and/or animals either orally, rectally,
par ent er al | yigperstanaviEaopddsyf suiiahleragnemsis ahdndnaguemus sarbenss diheotasiolvents

intracisternally,, intravaqjnal,/l i ntraperitoneal | intravesically,
| ocal 'y ( povdePdtienihiEReler ol Bay™s typrugncgBise baedyefelipt o, 2y s
Conposi tjipons|ykidl aadend 1Ke) Rait@d @ixabred hieR6f, ivegetaBwy oitORIvh Solipdyis), ol ogi cal |y
accept abl e sterile aqueous or nonaqueous sol utions, dispersions,
suspensi ons agd injectable organic esters such as ethyl oleate. Proper fluidity can be maintained,

for example, by the use of a coating such as lecithin, by the maintenance of the

required particle size in the case of dispersions and by the use of surfactants.

15 These compositions may also contain adjuvants such as preserving, wetting,
emulsifying, and dispensing agents. Prevention of the action of microorganisms can
be ensured by various antibacterial and antifungal agents, for example, parabens,
chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include
isotonic agents, for example sugars, sodium chloride, and the like. Prolonged

20  absorption of the injectable pharmaceutical form can be brought about by the use of

agents delaying absorption, for example, aluminum monostearate and gelatin.

Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is admixed
25  with at least one inert customary excipient (or carrier) such as sodium citrate or
dicalcium phosphate or (a) fillers or extenders, as for example, starches, lactose,
sucrose, glucose, mannitol, and silicic acid; (b) binders, as for example,
carboxymethylcellulose, alignates, gelatin, polyvinylpyrrolidone, sucrose, and acacia;

(c) humectants, as for example, glycerol; (d) disintegrating agents, as for example,



enul sions, and sterile powders for reconstitution into sterile injectable
solutions or dispersions. Exanples of suitable aqueous and nonaqueous
carriers,woiloenss, solvents or vehicles include water, ecwrapa/o7¢sol yol s
(propyl enegl ycol, pol yethyl eneglycol, 10 glycerol, and the like), suitable
m xtures thereof, vegetable oils (such as olive oil), and injectable
organi c esters such as ethyl oleate. Proper fluidity can be maintai ned,

for exanple, by the use of a coating such as lecithin, by the maintenance
of the required particle size in the.gase of dispersions and by the use of
surfactants. 15 These conpositions may al so contain adjuvants such as
preserving, wetting, enmulsifying, and di spensing agents. Prevention of the
action of migaosgjamicerbenaaPolaRoARIGeavarBly: AlENIF 8¢id, WHANISABPEX al and

anti f ungal , r , nol , sorbic
acid, and tﬁgﬁﬁkianéﬁ%hﬁéggg% @% gg@??é 'gg%gﬁlﬁq%gﬁgkpﬁggfonlc agents,
for exarrpl e(Su@mlon%cﬁluanomhhs)ﬁor dmm;ﬂe;dluatlamafy doemomnmmlcompeahd®0 absor pti on
of the |njectable har maceut i cal forn1 F rought ab ut by the use of
agents del af®ntt Ei%é?ﬁemsl Brfor ‘f"éf”p}fxﬁ‘?ﬁﬁll °h8 ?Pr‘?l 38} 8%(?5’[ e and gel atin.
Solid dosag \Agh)féa'ééfﬁerft@ras Rirakarsie] KabRh Biad beAloriiBCAndd |ekaRaM 88 fort abl et s,
pills, ers, and granules. In such solid dosage forns, the active
corrpound i s eagmplgdalc, @FIW‘LSWWQEC megessiugheearsersolid pelyeulee svedlpi ent (or
carrier) S“%leﬁﬁ. 2391 L] &fﬁ&ﬁnﬁrtb% n%é'@s@%@@%@@lk@ ot 3hd pitk] ers or
ext enders or anple, starc ctose rose, glucose, mannitol,
and sil i ci c tlecdadage(foymbinayldssconagisk bnffenenagents. car boxynet hyl cel I ul ose,

al i gnates, gelatin, pol yvi nylpyrroli done, sucrose, and acacia; (c)
hunectants, as for exanple, glycerol; (d) disintegrating agents, as for
exanpl e 10O 03/ 08613 EorinsebitioBO St DETRG typ@haf @b be emblietmsildainabR, pot at o
or tapioca starch, alginic acid, certaln conplex S|I|cates and sodi um

car bonat e; @E‘)‘ haygifiller galativ capsuley usingsuich gxcipienisas lactosg arrpilkysugap f Wells or pti on
accel erat or nf,&récu%wa)gth@Fongaﬁ§1eﬁagwc\slsammné {ka.conpounds;  (g) wetting
ce

agents, as or exanpl e, | cohol” "and gl ycerol nonostear at e;
Solid dosage forms such as tablets, dragees, capsules, pills, and granules can

15  be prepared with coatings and shells, such as enteric coatings and others well-known
in the art. They may contain opacifying agents, and can also be of such composition
that they release the active compound or compounds in a certain part of the intestinal
tract in a delayed manner. Examples of embedding compositions which can be used
are polymeric substances and waxes. The active compounds can also be in micro-

20  encapsulated form, if appropriate, with one or more of the above-mentioned

excipients.

Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs. In addition to the
25  active compounds, the liquid dosage forms may contain inert diluents commonly used
in the art, such as water or other solvents, solubilizing agents and emulsifiers, as for
example, ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl
alcohol, benzyl benzoate, propyleneglycol, 1,3-butyleneglycol, dimethylformamide,

oils, in particular, cottonseed oil, groundnut oil, corn germ oil, olive oil, castor oil and



5 (h) adsorbents, as for exanple, kaolin and bentonite; and (i) lubricants,
as for exanple, talc, calciumstearate, nagnesiumstearate, solid

pol yet hylwoasglr4psol s, sodium lauryl sulfate, or m xturesPpPCraBessdorod n t he
case of capsules, tablets, and pills, the dosage forns nay al so conprise
buffering agents. 10 Solid conpositions of a simlar type may al so be

enpl oyed as fillers in soft and hard-filled gelatin capsules using such
excipients as |actose or mlk sugar, as well as high nol ecul ar wei ght

pol yet hyl enegl ycol s, and the like. Sol-ipd- dosage forns such as tablets,
dragees, capsules, pills, and granules can 15 be prepared with coatings
and shells, such as enteric coatings and others well-known in the art.

They nay corneams odpalyrdrol frirahybafusfuryd algokalrpayeshylenselyeols aehfayapidsi t i on
that they rel t@%%?s&%ﬁarﬁgrt.lpmrgsoémﬁéég%bgéx ”&QIL{HQPké n a certain part of the

intestinal tract enbeddi ng conpositions
which can be used are polymeric substances and waxes. The active conpounds

can also be in crq 20 encapsul at ed oprjate,. with one or nore
of the above- newheﬂﬁ%%ﬁudé%@ﬂ&s‘m% thiﬁoatﬂoar“aag%[gﬁs‘%@m@e ?%Pvaé‘} fUCﬂ
adm ni st sat 'a@ﬂzettﬁh@'a@@ﬁs Qhﬁl‘lmﬁx%%ﬂ @@dplsb’dmgﬁﬁg’eﬁ@t @bﬂe&:nﬁi@éh&*&iﬂgg angol utions,

suspensi ons, sSyrups, and elixirs. In addition to the 25 active conpounds,

the liquid d@ﬁ&'@é’gf&gﬁm may contain inert diluents conmmonly used in the

art, such as water or other solvents, solubilizing agents and enul sifiers,
as for exanpl e, ethyl al cohol, isopropyl al cohol, ethyl carbonate, ethyl

acetate, benzyl Sabpeosiohs, irbalitidn th rezotteconpoopdd, eraggblyt@ioISUSpending

1, 3- but yl enegl ycol onseed
oil, gr oundr‘?g“cfrx%laiS for@é?'ﬂplﬁe?tflﬁxé’ﬁery ]8?816\?9'?8#@0]%%? Oxyet )ﬂe g r% 1 074050
PCT/ | BO300 %8®itan esters, SRR AEystilline c@liyio®! Sumirtugh mahmyurailue foentohitglagahol ,

pol yet hyl enegl ycols and fatty acid esters of sorbitan or m xtures of these
subst ances, a&#RNdHEgrGaRES, 0‘B€§‘|’"Hé°s°fs‘ﬂ?§ﬁ sybsincesgndiBntike: t he conposition can

al so |nclude adj uvants, such

Compositions for rectal administrations are preferably suppositories which
can be prepared by mixing the compounds of the present invention with suitable non-
15  irritating excipients or carriers such as cocoa butter, polyethyleneglycol, or a
suppository wax, which are solid at ordinary temperatures but liquid at body
temperature and therefore, melt in the rectum or vaginal cavity and release the active

component.

20 Dosage forms for topical administration of a compound of this invention
include ointments, powders, sprays, and inhalants. The active component is admixed
under sterile conditions with a physiologically acceptable carrier and any
preservatives, buffers, or propellants as may be required. Ophthalmic formulations,
eye ointments, powders, and solutions are also contemplated as being within the

25  scope of this invention.

The compounds of the present invention can be administered to a patient at
dosage levels in the range of about 0.1 to about 2,000 mg per day. For a normal

human adult having a body weight of about 70 kilograms, a dosage in the range of



5 as wetting agents, emulsifying and suspendi ng agents, sweetening,
flavoring, and perfum ng agents. Suspensions, in addition to the active
conmpoundswomap74emt ai n suspendi ng agents, as for exanpl epcatiBages ed

i sostearyl al cohols, polyoxyethylene sorbitol and 10 sorbitan esters,

m crocrystal line cellul ose, alum num netahydroxi de, bentonite, agar agar
and tragacanth, or m xtures of these substances, and the |ike. Conpositions
for rectal adm nistrations are preferably suppositories which can be
prepared by m xi ng the conpounds of thej3present invention with suitable
non- 15 irritating excipients or carriers such as cocoa butter,
polyethylene%choI or a suppository wax, which are solid at ordlnary

t enper at ur e blutO 01 iqubeuta ey Kilpgiament Rody weightpar day t?f%‘?férab]ﬁel t in the

rectum or Ve}goav vever, I rsg%é’ﬁ@ﬁgsfaégh&a%gn H}g g@t x%\ﬁ\gl %than geg) Rj)gr‘?ge forms

for topical ion a compoun |nven
oi nt nent s, mmﬂﬂfes,oﬁmaymchmm@ mmkaqhaeIhmts diitbe pmtmumecs@vmoyleﬁtﬂ]el s adm xed

under sterile .andj t.i ons siolo C tabl e rrier and any
ot eser vat | veendiigh pepgtcr. i fePriaCo R gy T SR TR EBERal m ¢
for mul at isonsysed. aHe d&bﬁﬁ]mmnsof ?ﬁmdmrc@sag@aﬂorslqiamduwn§a@rnelsa+e$1qq@wmttsrrpl at ed
as being within the 25 scope of this invention. The conpounds of the

pr esent |nvéhﬁﬁéh“@@ﬁ*%éaﬁdnlnlstered to a patient at dosage levels in the
range of about 0.1 to about 2,000 ng per day. For a normal hunman adult
havi ng a body wei ght of about 70 kil ograns, a dosage in the range of WO

03/ 074050 PCT/ | BO3/ RREBARATREN &SF0COMPOIINDS OIbBE INVENTIENr ki | ogr am of
body wei ght per day is preferable. However, the specific dosage used can
vary. For exanpl t he dosage can depend on tors i ncl udi ng

e
the requr ement s 19F PEaTentnYeRipR confains compapnd S;}E%Fagﬁ%synglfﬁ'a? én bei ng
treated, andyhiber HAdyB&ATIALI0GHe sRIAED M dr¥arfd syinbiRsis OTROEGpRRENT

disclosed herein can be synthesized according to the methods described below and in
the examples, along with methods typically utilized by a synthetic chemist, and
combinations or variations of those methods, which are generally known to one

15  skilled in the art of synthetic chemistry. The synthetic route of compounds in the
present invention is not limited to the methods outlined below. It is assumed one
skilled in the art will be able to use the schemes outlined below to synthesize
compounds claimed in this invention. Individual compounds may require
manipulation of the conditions in order to accommodate various functional groups. A

20  variety of protecting groups generally known to one skilled in the art may be
required. Purification, if necessary, can be accomplished on a silica gel column
eluted with the appropriate organic solvent system. Also, reverse phase HPLC or

recrystallization may be employed.

25

30



5 used. The determ nation of optinum dosages for a particular patient is
wel | -known to those skilled in the art. PREPARATI ON OF COVWOUNDS OF THE

| NVENTI ONWOM3/Dh@spr esent i nvention contai ns conpounds t hatrCaraBod@70s
synthesized in a nunber of ways famliar to one skilled in organic

synt hesis. The conpounds disclosed herein can be synthesized according to
t he nmet hods descri bed below and in the exanples, along wth nethods
typically utilized by a synthetic chem st, and conbinations or variations
of those methods, which are generally _lkbgown to one 15 skilled in the art of
synthetic chem stry. The synthetic route of conpounds in the present
invention is not limted to the nethods outlined below It is assuned one
skilled in the arfhegpinpounds abFermuda Leas be peepgied &eEeactig:| i ned bel ow to

synt hesi ze conpounds clainmed in thisdnvengion. Individual conmpounds may
require manipul ation of the conditionsyf orge? to acconmodate vari ous
functional groups. A 20 variety of protegting groups generally known to one
skilled in the art may be required. PugHpgation, if necessary, can be
acconpl i shed on a silica gel colum uted with the appropriate organic
sol vent system Also, reverse p LC or,i recrystallization my be

enpl oyed. 25 30 WD 03/ 074050 PC 3 - 24 The conpounds or Formul a
| can be prepared by reacting: Rl12 .'"(CH2)" WR3 Rl R4 R2

5  wherein:
W, Y,n, Rl, Rz, R? , R4, XO, X! and Ar' are the same as defined above for
Formula I,
R' is a lower alkyl; and
X is a halogen.
10
The resulting ester is then converted to the compounds of Formula I by
various methods known in the art for the conversion of esters to acids, such as via
hydrolysis for example. Useful aryl halides include, for example, 5-chloromethyl-4-
methyl-2-(4-trifluoromethyl-phenyl)-thiazole.
15
The compounds of Formula I can be prepared using the synthetic route
outlined in Scheme 1 when W is O or S and X°is S. With reference to Scheme 1,
compounds of the general formula A are thiocyanated with a mixture of bromine and

sodium thiocyanate to give compounds of the general formula B. Compounds of the



XH in a solvent in the presence of a base such as cesium carbonate, with
the aryl halide: X X Art 5 wherein: W Y, n, R, R, R3, R4, X, X and
Ar' are twe sam®sas defined above for Forrmula |I; Rl12 is adraseyooadskyl ; and
X is a halogen. 10 The resulting ester is then converted to the conpounds
of Formula | by wvarious nethods known in the art for the conversion of
esters to acids, such as via hydrolysis for exanple. Useful aryl halides

i ncl ude, for exanple, 5-chloronethyl -

met hyl - 2- (4-trifl uoronet hyl - phenyl ) -t hizgzol e. 15 The conpounds of Fornmul a
| can be prepared using the synthetic route outlined in Scheme | when Wis
O or Sand Xis S. Wth reference to Schene 1, conpounds of the general
formul a A argsnerhlifeayulnaBrasethgp ﬁl*%“%%ﬁh?héh@'Pe%ﬁr&ﬁor%Vf‘a?fH“P%‘B@ﬁ Qfrthe

t hi ocyanat eéﬁ?r%&é%%%?éo&p%goﬂalggg%rg;eigg{eaclo{rg é’@h BbRm ounds of the WO

03/ 074050 P general tornu ré then al'kylated with
the hal oest elontpoindsyifuise gamemab tomoisladE areliigen pyepaeddly reductioh af D.wikh usef ul

hal oest er the corre pon di bro ter §1d pl‘ neral
fornula E ardét?’i%ﬁ‘“gr"éﬁlgﬁlé ﬁ’é’&ﬂ'&({mg e(jgl’a"ﬁa\/moﬁaa qrﬁ?“c?f'ﬁ éla?e
net hanol 5 C%ﬂpﬂuaﬂﬁldéfcohipeumfoaﬁonﬁ@mymd@ agBtablo@alidd doydppheds 1B Wi t h the
hal i de conpound 1B to form conpound F. Suitable halide conpounds 1B
include, for example, 5-chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole.
Compounds of the general formula F are then saponified with LiOH in THF to give
the final compound G. W, Y, Rl, R2, R , and R* are the same as defined above for
Formula I above; X is a halogen. Compound G corresponds to compounds described

10 by Formula I above when X%is S.
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i ncl ude, for exanple,
5-chl or onet hyl

- 4- et hyl - 2-
of the gewertalo74060 mul a F are then saponified with Li OH i n PCHEB000gISv e

Conpounds
t he

(4-trifluoronethyl-phenyl)-thiazole.

final conpound G W Y, R, R2, R3, and R4 are the same as defined above
for Fornmula | above; X is a hal ogen. Conmpound G corresponds to conpounds
described 10 by Fornula |I above when X is S. 15 20 25 WO 03/074050

PCT/ 1 BO3/ 00708 -

26 Schene |

CVW Br2 / NaSCN/ NaBr WHt t

R R

t hi ocyanation R4 R i

Y (\ X(\ CHz)®. R4 R2 R3 R Cs, 008 / CH3CN SCN

alkylation AB Optt X Y

/'Y ,R(CH3)~~ Odithiothreitol

/.02 M KH, P4

W(CH -)" OX R3 |
CH3CN SCN S5 DE

Rl reduction RQf # R Ar

1B R4 R R3B HR2 CszCO3 /
Scheme 1

C
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X > Sl
R3 RZ .
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A B
0 0
N R" X
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CH,) O VN 0
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4 2 R R >
R R Cs,CO, / CH,CN
SCN SH
5 D E
0 0
11
R
/ /N H,) OH
(CH2) LiOH/H,0/THF W 2
saponification R: R'
>
R R’
S
S
XY
X\ >=N
>—N Ar'
G
F
10 Alternatively, compounds of Formula I can be prepared using the synthetic

route outlined in Scheme 2 when X’ is S. With reference to Scheme 2, compounds of

the general formula H are debenzylated and then reacted with 2-chloro-N,N-

dimethyl-thioacetamide to form compound J. A useful method for stepl] is reaction

with hydrogen gas in the presence of carbon activated palladium. Compound J is



oRI1\ OH Y\ ~O LIOH/ H / YO0 WO (CH)n zO THF W(CH saponification
RM R RRR ~R ~R R3IRS Sx X N ~-NAe A" G F] O

Al t er nat iwelogio7mempounds of Forrmula | can be prepared usi mgTiiBe3/®@yest het i c
route outlined in Scheme 2 when X is S. Wth reference to Schene 2,
conpounds of the general formula H are debenzylated and then reacted with
2-chl oro-N, N- dinethyl-thi oacetam de to form conpound J. A useful nethod
for step] is reaction wth hydrogen gas in the presence of carbon
activated pal | adium Conpound J is WD_G3( 074050 PCT/|1B03/00708 - 27 then
heated fol |l owed by saponification to form conpound E. Conpounds of the
general fornula E are then alkylated with the halide conpound 1B to form
conpound  F.théauhen@i ife 1o ibg sapomifipation ® foBn coropad E. fGemepovadpdfghe

g]: CP Ihgr ggﬁ;%{]e—r?lﬁﬁf}pgh{@% Ehé# %@{&h elduv% hotrlyg zm/cie cBPn%cr)] nd) lﬂ H)' 341 compounﬁrpounds
F. Suitable halide compounds 1B include, for example, 5-chloromethyl-4-methyl-2-
(4-trifluoromethyl-phenyl)-thiazole. Compounds of the general formula F are then

5 saponified with LiOH in the THF to give the final compound G. W, Y,R',R% R’,
and R* are the same as defined above for Formula I above; X is a halogen.

Compound G corresponds to compounds described by Formula I above when X%is S.

Scheme 2

10

10,11
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S
2. CI\)LN/

|
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2 R w / i 1 S . 1B
1. Tetradecane, heat R 3
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o r uul
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Finally, compounds of Formula I can be prepared using the synthetic route

15 outlined in Scheme 3. With reference to Scheme 3, compounds of the general formula



5 saponified with LiOHin the THE to give the final conpound G W Y, R,
R2, R3, and R4 are the sane as defined above for Fornula | above; X is a
hal ogen. wGQmapowsd G corresponds to conpounds descri bed byCFaBeasioaosl above

when Xis S. Schene 2 10 R ~-CRRl') R ~CRRi)n" Rz " |I. H2, 20% Pd/C,

MOHRz RR s 1 B 2 A" NR3ai | HEt3N dioxane, DVWAP i X CRIUR' ,

X1B R A )n 1\ wR' 1V CH 1. Tetradecane, heat R2 2. NaOwve, MeCH HS R3

gszco:%i | a CHBCN ER CRRII) R CS~H D2 nRI1R1 ag. LiOH THE,6, RZ
- 28-

K are converted to the ester L. A useful method includes reacting compound K with
an alcohol in the presence of an acid such as hydrochloric acid, although any
compatible method for esterification may be used. Ester L is then reacted with
cholorsulfonic acid to form compound M. Compound M is then reduced to form
5 compound E. Compounds of the general formula E are then alkylated with the halide

compound 1B to form compound F. Suitable halide compounds 1B include, for
example, 5-chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole.
Compounds of the general formula F are then saponified with LiOH in the THF to
give the final compound G. W, Y, R', R% R’ and R* are the same as defined above

10  for Formula I above; X is a halogen. Compound G corresponds to compounds

described by Formula I above when X’is S.

Scheme 3
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R}
4 4
15 K L
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\, Me >
Dioxane, MeOH 3
3 HS



R3 Ar-\ a Ar-- 3alv-tiHH3 G F Finally, conpounds of Formula I can be
prepared using the synthetic route 15 outlined in Schenme 3. Wth reference
t o Schenmew®,03po4wpounds of the general fornula WO 03/ 07405@CPOBAI/®OG& 00708

- 28 K are converted to the ester L. A useful nethod includes reacting
conpound K wwth an al cohol in the presence of an acid such as hydrochloric
acid, although any conpatible nmethod for esterification my be used. Ester
L is then reacted with cholorsulfonic acid to form conmpound M Conpound M
is then reduced to formb5 conpound E. .Ggnpounds of the general formula E
are then alkylated with the halide conpound 1B to form conpound F.

Sui tabl e halide conmpounds IB include, for exanple,
5-chl oronet hyl -4- et hyl -2- (4-trifl uoronet hyl - phenyl) -

of the general formula F & en saponified with Li ®
the final conpound GMJV+QXJ R, Ry R3, and R4
H>< o

i Bzol e. ug? ounds
2T NH Ve
sYdef iYfed

above 10 for Fornula | o AL haloggn_4§0 espon to
conpounds d } ; when R R Rz
\~CHZn H HC R2 ~ ~QE§&2/BEﬁ§FSOBH 3 MeOHR 3 4
F
Rl
aq. LIOH 2 W\Y /(CHZ)n -
THF/MeOH

X
Ar1—<\ 1(\5
N
H,

The following non-limiting descriptions also demonstrate methods for the

5  synthesis of compounds of Formula L.

Example 1
Svynthesis of {2.5-Dimethyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

ylmethylsulfanyl]-phenoxy}-acetic acid (Compound 1)

10 F

15



RR R2 CHA Tin, HOO R2 I ,~-CHA M \ Me ZZ, Y D oxane, McOH 3 YO C02S 3

HS 4 4 ME WO 03/074050 PCT/1B03/00708 - 29 R X R2 WCHA M= ArlB X~

N

Art--<~ 3wWON3A740882CO3 / CH3CN H3 F R aq. LiOH 2 w | CH2) PCHIBTIAR/0&0OH R X~

3 NR H3 G The following non-limting descriptions al so denonstrate

met hods for the 5 synthesis of conpounds of Fornula |I. Exanmple 1 Synthesis

of {2,5-Dinmethyl-4-14-methyl-2-(4-trifluoronethyl-phenyl)-thiazol-5-

10
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Preparation of [4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-methanol

(compound 1A)

IF — N
4
F’W_\/F \ /HSLOH
1A

A solution of 4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-carboxylic acid ethyl
ester (3.0 g, 9.5 mmol) in 25 mL THF at 0 °C was treated portionwise with lithium
aluminum hydride (0.4 g, 10.5 mmol). After 4 hours, the reaction mixture was
carefully quenched with water, followed by the addition of 10 mL 6N NaOH. The
reaction mixture was then extracted with EtOAc, dried, and concentrated in vacuo.
Recrystalisation from CHCls/hexanes gave the title compound (2.2 g, 85%). 400
MHz 'H NMR (DMSO-dg) & 8.03 (d, 2H, J = 8.3 Hz), 7.78 (d, 2H, J = 8.3 Hz), 5.66
(s(br), 1H), 4.62 (s, 2H), 2.31 (s, 3H).

Preparation of 5-Chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole

(compound 1B)

Methanesulfonyl chloride (1.0 mL, 12.9 mmol) was added to a stirred solution of [4-
methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-methanol (2.2 g, 8.1 mmol) and
triethylamine (2.2 mL, 16.1 mmol) in 25 mL THF at 0 °C. After 3 hours, the reaction
mixture was diluted with dichloromethane, washed with 1 x sat. NaHCO5, 1 x brine,

dried (Na;SO4) and the solvent removed in vacuo to give 2.0 g (84%) of the title



yl met hyl sul fanyl | - phenoxy)-acetic acid (Conpound 1) 0 NOOH SS FF 10
F 1 15 WO 03/074050 PCT/1B03/00708 - 30 Preparation of

[ 4- Met hyl wD-03474050 f | uor onet hyl - phenyl ) -t hi azol - 5-yl | - net haaaliBoy@arspound
1A) FN FI S'I (‘"OH F5I1A A solution of

4-met hyl -2-(4-trifluoronmethyl -phenyl)-thiazol e-5-carboxylic acid ethyl
ester (3.0 g, 9.5 mmol) in 25 nL THE at 0 C was treated portionwi se with
l'ithium alumnumhydride (0.4 g, 10.5 mol ). After 4 hours, the reaction
m xture was 10 carefully quenched withawater, followed by the addition of
10 mL 6N NaCH. The reaction mxture was then extracted with Et OAc, dried,
and concentrated in vacuo. Recrystalisation frpom CHC13/ hexanes gave the
title conpowetpp@dpuye e8igh fors0bseqivt useH 4AVRIDNESMB YDBISD-G3 606 2H, J =

?'5,3 ngg 157(§,2(15F',’J=2§.'3H]z),:7.§305&,%?1:%:3%),5%PS&H),]Z.M(SJAH)?Z (s, 2H), 2.31

Preparation of 2,5-Dimethyl-4-thiocyanato-phenol (compound 1C)

OH
NCS
5
1C

The title compound was prepared in a manner analogous to compound 3A.
400 MHz 'H NMR (DMSO-ds) 8 10.0 (s, 1H), 7.35 (s, 1H), 6.73 (s, 1H), 2.3 (s, 3H),
2.04 (s, 3H); MS m/z 180 (m+1).

10

Preparation of (2,5-Dimethyl-4-thiocyanato-phenoxy)-acetic acid methyl ester
(compound 1D)

o)
O\/U\ o~
NCS

1D
15  The title compound was prepared from compound 1C in a manner analogous to
compound 3B. 400 MHz 'H NMR (DMSO-dg) 8 7.07 (s, 1H), 6.50 (s, 1H), 4.56 (s,
2H), 3.76 (s, 3H), (s, 1H), 2.26 (s, 3H), 2.17 (s, 3H); MS m/z 252 (m+1).

Preparation of (4-Mercapto-2,5-dimethyl-phenoxy)-acetic acid methyl ester
20  (compound 1E)

o]
O\/U\ o
HS

1E



Preparation of

5- Chl oronet hyl - 4-net hyl - 2- (4-trifl uoronet hyl - phenyl)-thiazol e

1B) ~

(conmpound

F Worsp7456-Cl 20 1B Met hanesul fonyl chloride (1. @crapod@7@& nmol )
was added to a stirred solution of [4-

met hyl - 2- (4-trifl uoronethyl - phenyl)-thi azol -5-yl]-nmethanol (2.2 g,
triethylamne (2.2 nL, 16.1 mmol) in 25 nL THE at 0 C. After 3

nmol ) and

hour s,
with |

conpound pure enough for subsequent use.

the reaction 25 mixture was diluted with dichl oronethane,

X sat. NaHCO3, | x brine, drie®B2(Na2SO4) and the solvent re
vacuo to give 2.0 g (84% of the title WO 03/074050 PCT/|1B03/ 00708

8.1

washed

nmoved in
-31

400 MHz ' H NVR (DMBO-d6) S 8. 06

(d, 2H, J = Bregitlgepmpoungovasprepaped from cgmpoynd)lD i agmanngr amjgeoustosn (s, 3H)

Preparation ' 4 ﬁﬁﬁ%: enpi
Theptitle cé%%]éﬁgfﬁggﬁ%r%%grgt I'n §ng%%%$%gggﬁ%ggﬁgR?gﬂgéﬁg%hn >3
Mz ' H NMR (ZDyBE766) 38), BM7Qs,(19), 2.26s, 37),351 (S, 3H); MS mh.223 (Ms1).1 H),

3H),
1D)

2.04 (s, 3H); Ms mz 180 (m+]). 10 Preparation of
(2, 5- D net hyl - 4-t hi ocyanat o- phenoxy) -acetic acid nethyl ester (conmpound
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Preparation of {2,5-Dimethyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-
5-ylmethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 1F)

0
O\)J\ o
O
}-8

1F

Compound 1E (207 mg, 0.92 mmol) was dissolved in 5 ml anhydrous acetonitrile.
Compound 1B (294 mg, 1 mmol) was added followed by cesium carbonate ( 600 mg,
1.84 mmol). The reaction was stirred at ambient temperature for 2 hours, filtered and
concentrated. Purification by flash column chromatography afforded the title
compound. 400 MHz 'H NMR (DMSO-ds) & 8.00 (d, 2H, ] = 8 Hz), 7.76 (d, 2H, J =
8.4 Hz), 7.15 (s, 1H), 6.72 (s, 1H), 4.76 (s, 2H), 4.22 (s, 2H), 2.17 (s, 3H), 3.63 (s,
3H), 2.17 (s, 3H), 2.09 (s, 3H), 2.05 (s, 3H). MS m/z 482 (M+1).

Preparation of {2,5-Dimethyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-
S-ylmethylsulfanyl]-phenoxy}-acetic acid (Compound 1)

Compound 1F (360 mg, 0.75 mmol), dissolved in 5 ml THF and 1 ml water, was
treated with lithium hydroxide monohydrate (95 mg, 2.25 mmol); stirring at room
temperature for 1 hour. The reaction mixture was then acidified to about pH 3 with 2
N HCI. The reaction was then extracted into ethyl acetate (2x20 ml). The organic

extracts were washed with brine, dried over anhydrous sodium sulfate, decanted, and

NCS 5 1C
A 400
2.3 (s,



O O-,JIO NCSID 15 The title conpound was prepared from conpound IC in
a manner anal ogous to conpound 3B. 400 MHz 'H NWMR (DVBO-d6) 8 7.07 (s, 1
H), 6.50 wo,03074d50 4.56 (s, 2H), 3.76 (s, 3H), (s, | H), peTasBoy®70$3H),
2.17 (s, 3H); Ms mz 252 (mt]). Preparation of

(4- Mer capt o- 2, 5-di net hyl - phenoxy) -acetic acid nmethyl ester 20 (conpound 1E)
O QG HS 1E WO 03/074050 PCT/1B03/00708 - 32 The title conmpound was
prepared from conpound | D in a manner anal ogous to conpound 3C. 400 MHz
"H NV\R (DVBO-d6) 8 7.07 (s, I H), 6.5033s, | H, 4.56 (s, 2H), 3.76 (s,
3H), 3.07 (s, | H, 2.26 (s, 3H), 2.17 (s, 3H; MsSmz 227 (M 1). 5
Preparati on of

{2, 5-Di net hfPU‘EI‘[fﬂt@ﬁ’reT'FFy‘I‘“eZCO(TH’OPF‘i‘ PRUBED FRSEMSAiZgsHERT) chlopqlpray bexanes.
5-yl methyl syjif ey J6 RNGRQNR iRl C 2968, 4792184, 194,200 MATPPNMR 1F) O S S

nERA (DMSO-dg) 6 12.97 (s(br), 1H), 8.00 (d, 2H, J = 8 Hz), 7.76 (d, 2H, J = 8.4 Hz), 7.15
(s, 1H), 6.69 (s, 1H), 4.63 (s, 2H), 4.22 (s, 2H), 2.17 (s, 3H), 2.09 (s, 3H), 6.00 (s,
5 2H), 2.04 (s, 3H); MS m/z 468 (M+1). Anal. Calc’d for CuHyF3NO3S; C, 56.52; H,
4.31; N, 3.00; found: C, 56.55; H, 4.31; N, 2.94.

Example 2

10 Synthesis of {5-Ethyl-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-

5-vimethylsulfanyl]-phenoxy}-acetic acid (Compoun(L)

OH

15  Preparation of 5-Ethyl-2-methyl-phenol (compound 2A)

OH

Ve

2A
20
A 3:1 mixture of 1-(5-ethyl-2-methyl-phenyl)-ethanone and 1-(2-ethyl-5-methyl-
phenyl)-ethanone (J. Chem. Soc., 152, 1123) (3.6 g, 22 mmol), m-chloroperbenzoic
acid (8.4 g, 29 mmol), and p-toluenesulfonic acid (0.5 g, 2.6 mmol) in 100 mL



10 Conpound 1E (207 ng, 0.92 mmol) was dissolved in 5 nl anhydrous
acetonitrile. Conpound 1B (294 ng, | mol) was added foll owed by cesium
car bonat ewQ 0600108y, 1.84 mmol). The reaction was stirredPai/1Bodn0erst
tenmperature for 2 hours, filtered and concentrated. Purification by flash
col um chr omat ogr aphy afforded the title conpound. 400 MHz 'H NMR
(DVSO-d6) 8 8.00 (d, 2H, J =8 Hz), 7.76 (d, 2H, J =15 8.4 Hz), 7.15 (s, |
H, 6.72 (s, 1 H, 4.76 (s, 2H), 4.22 (s, 2H), 2.17 (s, 3H, 3.63 (s, 3H,
2.17 (s, 3H, 2.09 (s, 3H, 2.05 (s, 3Hy. M5 mz 482 (M+l). Preparation of
{2,5-Dinmethyl -4-[4-nmet hyl -2-(4-trifluoronethyl -phenyl)-thiazol -

5-yl met hyl sul f anyl ] - phenoxy}-acetic acid (Conpound 1) 20 Conpound 1F (360
my, 0.75 nmolichjorgingthaneses Heated aprellpHfor Adonrsnilhgemaetion wigsdhen qostedaddwi t h

l'i thi um hydroxj de no ¢ . 1)) a2 St ARSI room

t enper ature%aéfrlediwﬁ%g?(%'%%x ?Seét@‘ ’i%#&@%%@%%&%ég}g?ﬁ ed to about pH
3 with 2 Ncbkdentrdbein e@as.i Dite readtiidvesidesvas@kendchp intBy,Gedriywashekwab e (2x20

m ). The organic 25 extracts wer ed with brine, dried. hyd
S0t um Sul T SeNHEQT B LS Pl o OB SO PR RS GO Eive S3e O oS
concentr gt ‘I\a/ghe Si& prolibee p@gé?eagn%mséqm@m us€CAOOVIRL I AaAMRI (DM Sy T or

hexanes. 173-176 C; thin film cm': 2928,1732,1328, 1113; 400 MHz' H
NVR ( DVMBO- @6l (d, 212, B 7 8HDHr6.96 (d, BIH, /& 18 Hezyl 6.83Hs, 1H)-6.80 4z JH).2.516q(d, 2H, J

= 8.4 Hz), T _ ,, 6 ( 4. 2 4 g 2H), 2.17
(s 3. 2. G s PSR 2908 1L 17 2 {0 2Ty ot Ay
Anal . Cal c' d.4 He), COBKROAINAFISHEL, THE chidie prhductwBkhenNiss31ved in MeOR(75C,
56.55; H 4.31; N, 2.94. Exanple 2 10 Synthesis of )
{5- Et hy! - 2- idferapd KeCOs Gra ghlA mpop aas aiqgd fal ottt ttirpeeloy il § misHies, dine
5-yl met Ryl syliapy hixReNRXNon fieRld theafirsle CHRIRAURE céncentfhted in vacuo.

The residue was taken up in EtO and washed with 2 M HCL (1 x 50 mL), brine (1 x

50 mL), dried (Na,SO,) and the solvent removed in vacuo to give the title compound

and its regioisomer as a 3:1 mixture pure enough for subsequent use. 400 MHz 'H

NMR (DMSO-dg) 6 400 MHz 'H NMR (DMSO-d¢) 8 6.87 (d, 1H, J = 7.3 Hz (title

15  compound)), 6.85 (d, 1H, J = 7.3 Hz), 6.54 (s, 1H(zitle compound)), 6.46 (d, 2H, J =

7.3 Hz), 2.44 (m, 4H), 2.37, 2.00 (s, 6H), 1.06 (m, 6H).

Preparation of 5-Ethyl-2-methyl-4-thiocyanato-phenol (compound 2B)
OH

SCN

20
2B

2B was prepared from 2A in a similar manner as described for compound 3A to give,

after purification by flash column chromatography (gradient elution: 100% hexanes to
25  20% EtOAc/hexane) and then recrytalisation from CHCls/hexanes, 0.8 g (29%) of the

title compound as a single regioisomer. 400 MHz 'H NMR (DMSO-dg) & 7.36 (s,



M O OH ~SS FFF 2 15 Preparation of 5-Ethyl-2-nethyl-phenol
(compound 2A) OH 2A 20 A 3:1 m xture of

1- ( 5- et hyWosetohy| - phenyl ) - et hanone and 1-(2-et hyl - 5- et RgITAB03/00708
phenyl) - et hanone (J. Chem Soc., 152, 1123) (3.6 g, 22 mmol),

m chl or operbenzoic acid (8.4 g, 29 mvl), and p-toluenesulfonic acid (0.5
g, 2.6 mol) in 100 nL WO 03/074050 PCT/1B03/00708 - 34 dichl oronet hane
was heated at reflux for 20 hours. The reaction was then cooled and washed
with KI(ag.) (2 x 75 nmL), NaHSG3 (2 x_3§nL), dried (Na2SO»4) and
concentrated in vacuo. The resulting residue was taken up in Et20 and
washed with sat. NaHCO3(1 x 75 nmL), dried (Na2SO4) and concentrated in
vacuo to gi \IH),33“27(Q 1), 3.67 lg 28T, Jae/ HHad 345 (puath, bhd (lghHfoF 7ddimeMi$ent use.
400 MHz 'H d6) S 7.11 (d, 2H, J =7.8 Hz), 6.96 (d, 2 H J =17.8
Hz), 6.83 (é"/ W 180 (s, 1 H, 2.51 (q, 2H J = 7.6 H), 2.37 (q, 2H,
J =7.6 Hz), 223(s 6H), 2.01 (s, 6H), 1.10 (t, 3H, J = 7.6 Hz), 1.08
(t, 3H J = 7.6 Hz). The crude praoduct was then solved l\‘%&]—( (75 nl)
and K2CO3 (f "ﬂ"ﬂ\j’a"‘l‘BOW thylggraned 'WYPB%CP%VO’,Q‘[ WF‘?%‘@“‘%‘ Bty i nut es.
The 10 reg acggtgp(cm.;cﬁ)%gm?s t hen f| Itered, the filtrate collected and
concentrate vacuo e residue was taken up in Et20 and washed with 2
MHCL (1 x 50 mL), brine (1 x 50 nmL), dried (Na2SO) and the sol vent
renoved in vacuo to give the title _conmpound g

NCS o] o0—

2C
10
2C was prepared from 2B in a similar manner as described for compound 3B to give
1.1 g (95%) of the title compound pure enough for subsequent use. 400 MHz 'H |
NMR (DMSO-ds) 6 7.46 (s, 1H), 6.90 (s, 1H), 4.87 (s, 2H), 3.65 (s, 3H), 2.72 (q, 2H,
J=17.5Hz),2.13 (s, 3H), 1.14 (t, 3H, J = 7.5 Hz).

15  Preparation of (5-Ethyl-4-mercapto-2-methyl-phenoxy)-acetic acid methyl ester
~
@ o

20 2D was prepared from 2C in a similar manner as described for compound 3C to give,

(compound 2D)

after purification by flash column chromatography (gradient elution: 100% hexanes to
30% EtOAc/hexanes), 0.3 g (32%) of the title compound. 400 MHz 'H NMR
(DMSO0-dg) 8 7.09 (s, 1H), 6.72 (s, 1H), 4.81 (s, 2H), 3.64 (s, 3H), 2.55 (q, 2H, J =
7.5 Hz), 2.05 (s, 3H), 0.99 (t, 3H, J = 7.5 Hz); MS m/z 241 (M+1).

25



and its regioisoner as a 3:1 mxture pure enough for subsequent use. 400
Mz 'H NWR (DVBO-d6) S 400 MHz 'H NWVR (DMSO-d6) S 6.87 (d, 1 H J =7.3 Hz
(title 15woaspowsd)), 6.85 (d, 1 H J = 7.3 Hz), 6.54 (s, PCTHBOI/d07es
conmpound)), 6.46 (d, 2H, J = 7.3 Hz), 2.44 (m 4H), 2.37, 2.00 (s, 6H),
1.06 (m 6H). Preparation of 5-Ethyl-2-nethyl-4-thiocyanato-phenol
(compound 2B) OH SCN 20 2B 2B was prepared from2A in a simlar manner
as described for conpound 3A to give, after purification by flash col umm
chromat ography (gradient elution: 100%sgexanes to 25 20% Et OAc/ hexane) and
then recrytalisation from CHC 3/ hexanes, 0.8 g (29% of the title conmpound
as a single regioisoner. 400 VHz 'H NVR (DMSO-d6) 8 7.36 (s, WO 03/074050
PCT/ | BO3/ 00 Fa8paration af {3 Etly)-27méthyl-4-[4-inetlyl- @7 4¢taiflugromehyl-pheaybiz) , 2. 05 (s,
3H), 1.13 (t,. 3H,_J Pre ration
(5 Ethyl - 2. el imei i PR oadid Fetund e °H§n°""%9%‘%t er
(conpound 2C) ~0 NCS O o0- 2C 10 2C was prepared from2B in a simlar
manner as described for conpound 3B to give, 1.1 g (95% of the title
conpound pure enough for subsequent use. 40 biz H NVR (DMSO-d6) S 7.46
=7

(s, | , 6.90 (s, | : 8 : L 3H, 2.72 (q, 2H, J 5
Hz) 2-H)13 (s, 3(H), 1. 14 (t, 7%@% s, 3H) (g

2E

Compound 2D and 5-chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole
were coupled in a similar manner as described for compound 1F to provide, after

10  purification by flash column chromatography (gradient elution: 100% hexanes to 30%
EtOAc/hexanes), the title compound (0.24 g, 59%) as a yellow solid. IR (thin film)
em’': 1749, 1326; 400 MHz 'H NMR (DMSO-de) 8 7.98 (d, 2H, J = 8.0 Hz), 7.76 (d,
2H, J = 8.0 Hz), 7.19 (s, 1H), 6.68 (s, 1H), 4.77 (s, 2H), 4.24 (s, 2H), 3.63 (s, 3H),
2.54 (q, 2H, J = 7.6 Hz), 2.09 (s, 3H), 2.06 (s, 3H), 0.97 (t, 3H, J = 7.6 Hz); MS m/z

15 496 (M+1); Anal. Calc’d for Co4H24F3N 1038, C, 58.17; H, 4.88; N, 2.83; found: C,
58.19; H, 4.80; N, 2.76.

Preparation of {5-Ethyl-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid (Compound 2)
20
Compound 2E was saponified in the same manner as described for compound 1 to
give, after recrystalisation from CHCls/hexanes, the title compound (0.12 g, 96%) as
a pale yellow solid. mp 169-171 °C; IR (thin film) cm’™: 1736, 1325; 400 MHz 'H
NMR (DMSO-dg) 6 7.98 (d, 2H, J = 8.0 Hz), 7.76 (d, 2H, J = 8.0 Hz), 7.17 (s, 1H),
25  6.66 (s, 1H), 4.65 (s, 2H), 4.23 (s, 2H), 2.54 (q, 2H, J = 7.6 Hz), 2.09 (s, 3H), 2.05 (s,
3H), 0.97 (t, 3H, J = 7.6 Hz); MS m/z 482 (M+1); Anal. Calc’d for C24H24F3N; O3S,
0.5 H,0 C, 56.31; H, 4.73; N, 2.86; found: C, 56.53; H, 4.69; N, 2.68.



15 Preparation of (5-Ethyl-4-nercapto-2-nethyl-phenoxy)-acetic acid nethyl
ester (conpound 2D) 0O HS-t~o 0- 2D 20 2D was prepared from2Cin a

sim | ar rmaoman74so descri bed for conpound 3C to give, aft@cTpBeddoresati on by
flash col um chronmat ography (gradient elution: 100% hexanes to 30%

Et OAc/ hexanes), 0.3 g (32% of the title conpound. 400 MHz 'H NMR

(DVBO-d6) S 7.09 (s, 1 H), 6.72 (s, | H, 4.81 (s, 2H), 3.64 (s, 3H, 2.55
(g, 2H, J = 7.5 Hz), 2.05 (s, 3H), 0.99 (t, 3H, J = 7.5 Hz); M5 mlz 241
(Mt1). 25 WD 03/074050 PCT/1B03/ 00708 -39-36 Preparation of

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

t hi azol - 5-yl met hyl sul fanyl ] - phenoxy) -acetic acid nethyl ester (conpound 2E)
0O FF\-S FN_\ 5 2E Conpound BPramjplg3

5-chl oronet hyl -4-net hyl - 2- (4-trifl uoronet hyl - phenyl)-thiazole were coupled
in a simlar manner as descrl bed for corrpound | F to provi de, after 10
puri fi cati orSyiathekisa$ fi5 pik-4 lyy1{2e(detali aenyDO0% hexanes
to 30% Et QA % asayellowsolld
IR (thin fi B} Ly oy S CRCRAIE WMB0O-d6) S 7.98 (d, 2H,
J =8.0 Hz), 7.76 (d, o}

Preparation of 5-Isopropyl-2-methyl-4-thiocyanato-phenol (compound 3A)
SCN

9

HO
10 3A

A rapidly stirred solution of 5-isopropyl-2-methyl-phenol (10 g, 67 mmol), sodium
thiocyanate (15.6 g, 214 mmol), and sodium bromide (6.8 g, 66 mmol) in 40 mL
MeOH at 0 °C was treated with bromine in 40 mL MeOH by dropwise addition over

15 30 minutes. After completion of the bromine addition, the reaction mixture was
heated at 50 °C for 45 minutes. The reaction mixture was then cooled and
concentrated in vacuo to about 20 mL. The resulting residue was taken up in EtOAc
and filtered. The filtrate was collected and washed with saturated Na;CO; (1 x 50
mL), brine (1 x 50 mL) dried (Na,;SOs), and the solvent removed in vacuo.

20  Purification by flash column chromatography (gradient elution: 5% EtOAc/hexanes
to 35% EtOAc/hexanes to 55% EtOAc/hexanes) gave the title compound (7.9 g, 57
%) as a yellow solid. mp 72-75 °C; 400 MHz 'H NMR (DMSO-dg) 8 10.0 (s, 1H),



2H, J =8.0 Hz), 7.19 (s, 1 H), 6.68 (s, 1 H, 4.77 (s, 2H), 4.24 (s, 2H),
3.63 (s, 3H, 2.54 (g, 2H J =7.6 Hz), 2.09 (s, 3H, 2.06 (s, 3H, 0.97
(t, 3H Jweo0dn6éblz); M5 miz 15 496 (Mtl); Anal. Calc'd forCcTABLOOFEN, 03S2
C, 58.17; H 4.88; N, 2.83; found: C, 58.19; H 4.80; N, 2.76. Preparation
of {5-Ethyl-2-methyl-4-[4-nmethyl-2-(4-trifluoronethyl-phenyl)-

t hi azol - 5-yl net hyl sul fanyl ] - phenoxy}-acetic acid (Conpound 2) 20 Conpound
2E was saponified in the sane manner as described for conpound 1 to give,
after recrystalisation from CHC13/ hexangs, the title conpound (0.12 g, 96%
as a pale yellowsolid. np 169-171 C, IR (thin film cm': 1736, 1325; 400
Mz 'H NWR (DVMSO-d6) S 7.98 (d, 2H, J = 8.0 Hz), 7.76 (d, 2H, J = 8.0 Hz),
7.17 (s, | K37 @511, 681 (s, 1H) Bl (4, 83), 294 (2BH), 419Gl OH, / 2168 HD); BB (g, 2H, J
= 7.6 Hz), i#)?()é@J' H, 2.05 (s, 3H, 0.97 (t, 3H J =7.6 Hz); MSmz
482 (MH1); ar. c"d for C24HH24F3Ni 03S2 0.5 H2O C, 56.31; H, 4.73; N,
2.86; found: C, 56.53; H 4.69; N, 2.68. WO 03/074050 PCT/IB03/00708 - 37
Exanpl e 3 Synthesis o

f .
15- | sopr opyi Erepaatiny of 6-fsaprapyhgrmethylsd-thipgyanatosphenayy)-3osti jeif methyl

t hi azol - 5yl k- hydniptubh@g)| - phenoxy) -acetic acid (Conpound 3) O 0" 'k CH
SF 5FF3 Preparation of 5-Isopropyl-2-nethyl-4-thiocyanat o-phenol

(conpound 3A) SCN

\
NCS Q 0
o
3B
10 A solution of 5-isopropyl-2-methyl-4-thiocyanato-phenol (3.0 g, 14 mmol),

methyl bromoacetate (0.90 g, 15.4 mmol), and cesium carbonate (6.8 g, 21 mmol) in
50 mL acetonitrile was heated at 60 °C for 3 hours. PS-Trisamine scavenger resin was
then added to the warmed solution followed by an additional 30 minutes heating. The
reaction mixture was then cooled and filtered. The filtrate was collected, diluted with
15 100 mL ether, washed with brine (1 x 50 mL), dried (Na;SO4), and the solvent
removed in vacuo to give 3.8 g (94%) of the title compound as an orange solid, pure
enough for subsequent use. mp 67-69 °C; 400 MHz "H NMR (DMSO-dg)  7.46 (s,
1H), 6.88 (s, 1H), 4.91 (s, 2H), 3.65 (s, 3H), 3.31 (m, 1H), 2.13 (s, 3H), 1.16 (d, 6H, J
= 6.8 Hz); MS m/z 279 (M+).
20
Preparation of (5-Isopropyl-4-mercapto-2-methyl-phenoxy)-acetic acid methyl

ester (compound 3C)

o N
I
HS

3C
25



-0-< HO 10 3A Arapidly stirred solution of 5-isopropyl-2-nethyl-phenol
(10 g, 67 mmol ), sodium thiocyanate (15.6 g, 214 mol), and sodi um brom de
(6.8 g, 6®@omswidosen 40 m. MeOH at 0 C was treated w t h bromBes/ooiosd0 nl
MeOH by dropw se addition over 15 30 mnutes. After conpletion of the

brom ne addition, the reaction mxture was heated at 50 C for 45 m nutes.
The reaction m xture was then cooled and concentrated in vacuo to about 20
m.. The resulting residue was taken up in EtOAc and filtered. The filtrate
was col |l ected and washed with saturatedgNa2C33 (1 x 50 nL), brine (1 x 50
m.) dried (Na2SO4), and the solvent renoved in vacuo. 20 Purification by
flash col um chronmat ography (gradient elution: 5% Et OQAc/ hexanes to 35%

Et OAc/ hexanessdlatidBssf Fisoprophik d-arety)-4cfhipeyanhie-phicndxy)aestisagisangthylesgr 57 o

631 074050 e 1B pOBhGEaInglot ] &S o b Rnf RIBPOGE o -5 190 D
2.04 (s, 3H)solutiod4n ¢d mi6MeOH wabhedtetiz) reﬂhﬁformkmu%)ﬁﬁer(wm@t)ﬁmﬂm:pwmi on of

o O ety i AN SRS 2SS o RE LRI e S ester

5-i soprogy| rgacm Wé céb‘léchdn@%ﬁ&%r@t&@hﬁh@bo {032bBul0 ME. "m'@l‘ésultlﬁ'gtré@bdue

br onbacetate (0.90 g, | ), and cesi um car bonate @? 21 mmol) in
50 nL acetorwaSIdlllH@d%a@ WQmIthhaxtarﬂova@hefdwtfsbme% 50P5L7F|dﬂ§<h 380 Qcavenger

resin was th a}gﬁ, {be i ol Lawed ch gbfg?%gtlonal
m nut es heat’i %ﬂw %Qt r%f?m% ‘S\r,?\@%n%iﬁ)ﬁ]?ﬁe}lkmﬁs%?hén co}é)\irﬁ n% gr ed. The
filtrate WaS(gmollehmm&dn, 5%| EtMAethewmartel to 25% EtOAc/hexanes to 55%
EtOAc/hexanes) gave the title compound (2.0 g, 72 %) as a yellow oil. 400 MHz 'H
10 NMR (DMSO-ds) 6 7.10 (s, 1H), 6.64 (s, 1H), 4.75 (s, 2H), 3.63 (s, 3H), 3.02 (septet,

1H, J = 6.8 Hz), 2.05 (s, 3H), 1.08 (d, 6H, J = 6.8 Hz); MS m/z 255 (M+1).

Preparation of {5-Isopropyl-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 3D)

SO
TR

15

o/\n/o

o}
D

3C and 5-chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole (compound

1B) were coupled in a similar manner as described for compound 1F to provide, after
20 purification by flash column chromatography (gradient elution: 10% EtOAc/hexanes

to 35% EtOAc/hexanes), the title compound (0.66 g, 82%) as a yellow solid. IR

(thin film) cm™': 2960, 1763, 1324; 400 MHz 'H NMR (DMSO-ds) §7.97 (d, 2H, J =

8.1 Hz), 7.76 (d, 2H, J = 8.1 Hz), 7.23 (s, 1H), 6.64 (s, 1H), 4.80 (s, 2H), 4.21 (s, 2H),

3.61 (s, 3H), 3.31 (m, 1H), 2.06 (s, 3H), 2.03 (s, 3H), 1.08 (d, 6H, J = 6.8 Hz); MS
25  m/z 510 (M+1); Anal. Calc’d for C;sHa6FsN1O3S, C, 58.92; H, 5.14; N, 2.75; found:

C, 58.50; H, 5.39; N, 2.66.



15 100 nL ether, washed with brine (1 x 50 nL), dried (Na2SO4), and the
sol vent renoved in vacuo to give 3.8 g (94% of the title conpound as an
or ange sowobd3z/opwse enough for subsequent use. np 67-69 CpcalBoddazosH NVR
(DVSO-d6) 8 7.46 (s, 1 H, 6.88 (s, | H, 4.91 (s, 2H), 3.65 (s, 3H), 3.31
(m 1 H, 2.13 (s, 3H, 1.16 (d, 6H J =6.8 Hz); MsS mz 279 (Mt). 20
Preparation of (5-1sopropyl-4-nercapto-2-nethyl-phenoxy)-acetic acid nethyl
ester (conmpound 3C) O OvAO I, | HS 3C 25 WD 03/074050 PCT/1B03/00708 -
39 A solution of (5-isopropyl-2-methyl_-g:thiocyanato-phenoxy)-acetic acid
met hyl ester (3g, 10.7 mmol), dithiothreitol (2.1 g, 13.9 nmmol), and
KH2PO4 (5 nL of a .02M solution) in 40 nL MeCOH was heated at reflux for |
hour after which time thin-layer chromatography (33% Et QAc hexanes)

indicated the reactio be c | et e e reactian was ol ed and
concentrate 'FHaR?é‘BGBpf%i)SQBmH ?Etnén ﬂ‘kl‘g"}e@ydﬁf@ﬁ& 85‘?'3?}&9"%?” iluted
with 100 niL tﬁiaQﬂES-ﬁﬁﬁetMﬂﬁhﬁﬂlyV}gﬂlpb_ﬁy}fkﬁ:_efiaaé‘idngﬂfpbunij) ed (Na2S&4), and
t he sol vent renmoved in vacuo. Purification by flash columm chronat ography
(gradient elution: 5% Et CAc/ hexanes to 25% Et QAc/ hexanes to 55%

Et OAc/ heXaned) weansaponified inith¢ samegnprngnas descripeg formpmppundsl o giwg. aBW oi | . 400
Pt 20 BRI ol ooy o) £ e 210 362
6.8 Hz); MSsalid. @p338¥B4YC; IR (thin film) cm™': 1744, 1325; 400 MHz 'H NMR (DMSO-
ds) 87.97 (d, 2H, J = 8.3 Hz), 7.76 (d, 2H, J = 8.3 Hz), 7.22 (s, 1H), 6.64 (s, 1H),
4.67 (s, 2H), 4.20 (s, 2H), 3.31 (m, 1H), 2.06 (s, 3H), 2.03 (s, 3H), 0.93 (d, 6H, J =
10 6.8 Hz); MS m/z 496 (M+1); Anal. Calc’d for CosH24F3N103S, 0.1 H,O C, 57.96; H,
4,90; N, 2.82; found: C, 57.62; H, 4.82; N, 2.68.

Example 4

15  Synthesis of {2.6-Dimethyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

ylmethylsulfanyl}-phenoxy}-acetic acid (Compound 4)
0
)Y\ /@O\/U\OH
N\\s S

F

20
Preparation of 2,6-Dimethyl-4-thiocyanato-phenol (compound 4A)

HO

SCN
4A



Preparation of

{5-1sopropyl -2-net hyl -4-[ 4-nmet hyl -2-(4-trifluoronethyl -phenyl) -

t hi azol - 5Swologwtdegé sul f anyl ] - phenoxy}-acetic acid net hyl eecanB¢xonmsound 3D)
I1I5NY FF/ \ SSSF 10--Yp O 3D 3C and

5-chl oronet hyl -4-net hyl -2-(4-trifl uoronet hyl - phenyl)-thiazol e (conpound

1B) were coupled in a simlar nmanner as described for conmpound IF to

provi de, after 20 purification by flash colum chronat ography (gradi ent

el ution: 10% Et OAc/ hexanes to 35% Et QAql hexanes) , the title conmpound (0.66
g, 82% as a yellow solid. IR (thin fiIn) cm': 2960, 1763, 1324; 400 MHz'H
NVR (DMSO-d6) 8 7.97 (d, 2H, J = 1 Hz), 7.76 (d, 2H, J =8.1 Hz), 7.23
(s, 1 H) 6.@mpoynd 4A pyas pncpacs:d(f@m Qﬁ)dlmqthzlphwl img-gimilagmgnner 3s  3H), 3. 31

(m 1 , 2 1 25 mz
510 (M+1) ApsortoRggtbmpfuyd a0tk %"%@52‘%&4&@6) 52”@“ %ﬁﬁ 22%§ 2.75;
found: C, 5815913 H, 6H).39; N, 2.66. WO 03/074050 PCT/|1B03/00708 -
Preparation of

{5-1sopropyl -2-net hyl -4-[4-met hyl - 2- (4-trifl uoronethyl - phenyl) -

thi azol - 3- y'm@ﬂ%haulof?zwﬂimm@mzm%oc%ﬁw -phéox()-AccatReiaNHeth) &te3D Was
saponified in e sane nmanner as described for conpound | to give, after
recryst al i sdtermopodnd#B)CHC13/ hexanes, the title corrpound (0.24 g, 71% as a
white solid. np 132-134 C; IR(thlnfllrr) ch 1744, 1325; 400 MHz 'H NWR
(DVBO- d6) 8 7.97 (d, 2H, J 8.3 Hz), 7.76 , 2H, J = 8.3 Hz), 7.22 (s, |
H, 6.64 (s, | H, 4.67 (s, 2H) 4. o 03.31 (m 1 H), 2.06 (s,
3H), 2.03 (s, 3H), 0.93 (d, 6H, J = . 8 HZ);IMSrﬂz 496 (Mtl); Anal.
Calc'd for C24H24F3NI03S2 0.1 HARE, -

4B

10 Compound 4B was prepared from compound 4A in a similar manner as described for
compound 3B to give 2.5 g (46%) of the title compound pure enough for subsequent
use. 400 MHz 'H NMR (DMSO-ds) 8 7.11 (s, 2H), 4.41 (s, 2H), 3.63 (s, 3H), 2.14 (s,
6H).

15  Preparation of (4-Mercapto-2,6-dimethyl-phenoxy)-acetic acid methyl ester
(compound 4C)

HS 0 \O
\_<O

4C
20
Compound 4C was prepared from compound 4B in a similar manner as described for
compound 3C to give, after purification by flash column chromatography (gradient
elution: 100% hexanes to 30% EtOAc/hexanes), 1.8 g (82%) of the title compound.
400 MHz 'H NMR (DMSO-ds) 8 6.90 (s, 2H), 5.51 (s, 1H), 4.39 (s, 2H), 3.66 (s, 3H),
25  2.10 (s, 6H); MS m/z 225 (M-1).



4.90; N, 2.82; found: C, 57.62; H 4.82; N, 2.68. Exanple 4 15 Synthesis of
12, 6-Di net hyl -4-[ 4-net hyl -2-(4-trifl uoronethyl - phenyl)-thiazol -5-

Anet hyl suwbangt40sphenoxy) - acetic acid (Conpound 4) 0 OH PCHIB@B/N78 F F F
4 20 Preparation of 2,6-D nmethyl-4-thiocyanat o-phenol (conmpound 4A) HO
SCN 4A WD 03/ 074050 PCT/1B03/00708 -41 Conpound 4A was prepared from

2, 6-di met hyl phenol in a simlar manner as described for conmpound 3A 400
Mz 'HNWR (DMSO-d6) S 8.96 (s, 1 H, 7.22 (s, 2H), 2.13 (s, 6H). 5
Preparation of (2,6-D nethyl-4-thiocyanato-phenoxy)-acetic acid nethyl

ester (conpound 4B) O GO Q

Preparation of {2,6-Dimethyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-
5-ylmethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 4D)

Compound 4C and 5-chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole
were coupled in a similar manner as described for compound 1F to provide, after
purification by flash column chromatography (gradient elution: 10% EtOAc/hexanes
10  to 35% EtOAc/hexanes), the title compound (0.61 g, 57%) as a yellow solid. mp
104-105 °C;IR (thin film) cm™: 1754, 1325; 400 MHz 'H NMR (DMSO-ds) 8 7.99
(d, 2H, J = 8.3 Hz), 7.76 (d, 2H, J = 8.3 Hz), 7.02 (s, 2H), 4.41 (s, 2H), 4.37 (s, 2H),
3.65 (s, 3H), 2.23 (s, 3H), 2.10 (s, 6H); MS m/z 482 (M+1); Anal. Calc’d for
Cy3H2FsN 058, C, 57.37; H, 4.60; N, 2.91; found: C, 57.43; H, 4.55; N, 2.94.
15
Preparation of {2,6-Dimethyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-
5-ylmethylsulfanyl}-phenoxy}-acetic acid (Compound 4)

Compound 4D was saponified in the same manner as described for compound 1 to
20  give, after recrystalisation from CHCls/hexanes, the title compound (0.29 g, 86%) as
a pale yellow solid. mp 157-158 °C; IR (thin film) cm’’: 1738, 1326; 400 MHz 'H
NMR (DMSO-ds) 6 7.99 (d, 2H, J = 8.3 Hz), 7.76 (d, 2H, J = 8.3 Hz), 7.02 (s, 2H),
4.36 (s, 2H), 4.29 (s, 2H), 2.22 (s, 3H), 2.12 (s, 6H); MS m/z 468 (M+1); Anal. Calc’d
for C2oH2oF3N;103S; 0.2 H,0 C, 56.09; H, 4.36; N, 2.97; found: C, 55.79; H, 4.22; N,
25 294,



NCS 4B 10 Conpound 4B was prepared fromconpound 4A in a simlar manner as
described for conpound 3B to give 2.5 g (46% of the title conpound pure
enough fowosgbseguent use. 400 Mz 'H NVR (DMSO-d6) S 7. PCT(BO3/@H)S, 4. 41
(s, 2H), 3.63 (s, 3H), 2.14 (s, 6H). 15 Preparation of

(4- Mercapt o- 2, 6-di net hyl - phenoxy) -acetic acid nmethyl ester (conpound 4C)
HS O---(O O 4C 20 Conmpound 4C was prepared from conpound 4B in a simlar
manner as described for conpound 3Cto give, after purification by flash
col um chr omat ogr aphy (gradient elutiaon. 100% hexanes to 30%

Et OAc/ hexanes), 1.8 g (82% of the title corrpound 400 MHz ' H NMR
(DVBO-d6) 8 6.90 (s, 2H), 5.51 (s, 1H), 4.39 (s, 2H), 3.66 (s, 3H, 25
2.10 (s, 6H; MBS mz 225 (M1). VO OBx@mmle50 PCT/ | B03/ 00708 - 42
Preparation of

{2, 6-Di net hyl - 4-[ 4- et hyl - 2 (4- tnfluororrethyl phenyl ) -t hi azol -
5-yl et hyl si8ynaliesis|of pH-dMhetkiyn yi-R4-txifl etiovlipbene)-4D) F / \ N

FSF_ O Y Ct)hlazol-;-vlmethvlsulfanvlLl)JleHOXYLi_lLe"C acid (Compound 5)

Fmsrs

5
S
Preparation of 5-Methoxy-2-methyl-phenol (compound 5A)
OH
o
10 >
S5A

2-Hydroxy-4-methoxy-benzaldehyde (3 g, 19.7 mmol), ammonium formate (6.2 g, 99
mmol) and palladium/carbon (900 mg @ 10%) were added to 26 ml glacial acetic

15 acid and heated at 110 °C for 1 h. The reaction was cooled, filtered, and diluted with
water (100 ml). The crude product was extracted with chloroform (3x50 ml), washed
with water, brine, and dried over anhydrous sodium sulfate. The resulting solution
was concentrated and used for the next step without further purification. MS m/z 139
(M+1).

20



Compound 4C and

5-chl oronet hyl - 4-net hyl - 2-(4-trifl uoronethyl - phenyl)-thiazole were coupled
in a simwarodener as described for conmpound 1F to provi @€T/1BOX@r08
purification by flash colum chromat ography (gradient elution: 10%

Et OAc/ hexanes 10 to 35% Et OAc/ hexanes), the title conmpound (0.61 g, 57% as
a yellowsolid. np 104-105 C IR (thin film cm': 1754, 1325; 400 WMHz'H
NVR (DMSO-d6) 8 7.99 (d, 2H, J = 8.3 Hz), 7.76 (d, 2H, J = 8.3 Hz), 7.02
(s, 2H), 4.41 (s, 2H), 4.37 (s, 2H), 3465 (s, 3H), 2.23 (s, 3H, 2.10 (s,
6H); M5 mz 482 (Mt]); Anal Calc'd for C23H22F3N, 03S2 C, 57.37; H, 4.60;
N, 2.91; found: C 57.43; H 4.55; N, 2.94. 15 Preparation_ of

{2, 6- Di met hyPreparatioggf ﬁWﬂﬂw(‘nzth‘F‘V‘JM'@ﬁ@tWFQ' Eic?mmpaéém

5-yl et hyl sul f anyl ] - phenoxy}-acetic acid (Conmpound 4) Conpound 4D was
saponified in the same manner as described for conpound 1 to 20 give,

after recrystalisation from CHCL3/ hexane dhe title conpound (0.29 g, 86%
as a pale yellow solid. np 157-158 C (thin film cm': 1738, 1326; 400
Mz "H NMWMR (DM5O-d6) S 7.99 (d, 2K 8.3 Hz), 7.76 (d, 2H, J = 8.3 Hz),
7.02 (s, 2H), 4.36 (s, 2H), 4.29 (s, ), 2.22 (s, 3H), 2.12 (s, 6H; M
mz 468 (Mrl); Anal. Calc'd for C22H2OF3N,03S2 0.2 H2O C, 56.09; H, 4. 36;
N, 2.97; found: C 55.79; H 4.22; N gp 2.94. WO 03/074050 PCT/1B03/ 00708
- 43 Exarrpl e 5 Synthesis of

{5- thho>@/ 2-nmet hyl -4-f4-met hyl -2-(4-trifluoronethyl -phenyl) -

thiazol - 5-yl 8‘9 %F%na %hf syplréﬁape%efpom X())mgc?u%EIIS% i%%ln%jan ecroa a%léggs f%} exoamp@_| FFSS
3A. 400 MHz '"H NMR (DMSO-ds) 8 10.13 (s, 1H), 7.25 (s, 1H), 6.54 (s, 1H), 3.77
(s, 3H), 2.0 (s, 3H). MS m/z 196 (M+1).

10 Preparation of (5-Methoxy-2-methyl-4-thiocyanato-phenoxy)-acetic acid methyl

ester (compound 5C)

0\)J\O/

NCS
O\

5C
15  Compound SC was prepared from compound 5B in a manner analogous to compound
3B. 400 MHz '"H NMR (DMSO-ds) 8 7.33 (s, 1H), 6.72 (s, 1H), 4.93 (s, 2H), 3.84
(s, 3H), 3.66 (s, 3H), 2.09 (s, 3H); MS m/z 268 (M+1).

Preparation of (5-Methoxy-2-methyl-4-thiocyanato-phenoxy)-acetic acid methyl
20  ester (compound SD)

0\)J\ o

HS

5D



FNO, 55 Preparation of 5-Mthoxy-2-nethyl-phenol (conpound 5A) LOH
O~ 10 5A 2-Hydroxy-4-net hoxy-benzal dehyde (3 g, 19.7 mmol ), ammoni um
format e (W0O230974099 rmmol) and pal | adi um carbon (900 ny @ PO¥IBeME08added to
26 ml glacial acetic 15 acid and heated at 110 C for I h. The reaction was
cooled, filtered, and diluted with water (100 m). The crude product was
extracted with chloroform (3x50 m), washed wth water, brine, and dried
over anhydrous sodium sul fate. The resulting solution was concentrated and
used for the next step without further-4surification. Ms Mz 139 (Mtl). 20
WO 03/ 074050 PCT/1B03/00708 - 44 Preparation of

5- Met hoxy- 2- net hyl - 4-t hi ocyanat o- phenol (conpound 5B) OH NCS fl O- 5B 5
Compound 5B was prepared from conpound 5A in a manner anal ogous for exanple

. 307 (< SOGPE o ppfy e bbb cofp bl

3C. 400 MHz 'H NMR (DMSO-ds) 8 7.02 (s, 1H), 6.54 (s, 1H), 4.79 (s, 2H), 4.41
(s, TH), 3.72 (s, 3H), 3.64 (s, 3H), 2.02 (s, 3H); MS m/z 243 (M+1).

5
Preparation of {5-Methoxy-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound SE)
o]
O\)J\O/
F
)T
F \Nr oy
10 SE

Compound SE was prepared from compound SD in a manner analogous to compound

3D. 400 MHz 'H NMR (DMSO-ds) 87.98 (d, 2H, J = 8.4 Hz), 7.76 (d, 2H, J = 8.4

Hz), 7.02 (s, 1H), 6.54 (s, 1H), 4.84 (s, 2H), 4.20 (s, 2H), 3.72 (s, 3H), 3.64 (s, 3H),
15 2.16 (s, 3H), 1.98 (s, 3H). 'HNMR (DMSO-ds) § MS m/z 498 (M+1).

Preparation of {5-Methoxy-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid (Compound 5)

20  Compound 5 was prepared from compound SE in a manner analogous to compound
1. mp 211-213 °C; IR (thin film) cm™: 2936, 1719, 1328, 1111; 400 MHz 'H NMR
(DMSO-dg) & 12.96 (s(br)), 1H), 7.98 (d, 2H, J = 8.4 Hz), 7.76 (d, 2H, J = 8.4 Hz),
7.02 (d, 1H, J = 0.4 Hz), 6.53 (s, 1H), 4.71 (s, 2H), 4.20 (s, 2H), 3.73 (s, 3H), 2.16 (s,
3H), 1.98 (s, 3H); MS m/z 484 (M+1). Anal. Calc’d for C2,H20F3sNO4S, C, 54.65; H,

25 4.17;N, 2.90; found: C, 54.68; H, 4.15; N, 2.84.



10 Preparation of (5-Methoxy-2-nethyl-4-thiocyanato-phenoxy)-acetic acid
nmet hyl ester (conmpound 5C) O QJo, NCS f 0O155C 15 Conpound 5C was

pr epar ed Woasiocospound 5B i n a nmanner anal ogous to conpourdT/1B&/004@G0 MHz ' H
NVR (DMSO-d6) 8 7.33 (s, | H, 6.72 (s, | H), 4.93 (s, 2H), 3.84 (s, 3H),
3.66 (s, 3H), 2.09 (s, 3H; Ms mz 268 (M+l). Preparation of

(5- Met hoxy- 2- net hyl - 4-t hi ocyanat o- phenoxy) -acetic acid nethyl 20 ester
(compound 5D) O \ OkO | HS O- 5D WO 03/074050 PCT/1B03/00708 -45
Compound 5D was prepared from conmpound 4C i n a nanner anal ogous to conpound
3C. 400 MHz "H NWR (DMSO-d6) S 7.02 (s, | H, 6.54 (s, | H, 4.79 (s, 2H),
4.41 (s, | H, 3.72 (s, 3H), 3.64 (s, 3H, 2.02 (s, 3H; M5 mz 243 (Ml
). 5 Preparation of Example 6

{5- Met hoxy- 2- net hyl - 4-[ 4- et hyl - 2- (4-trifluoronet hyl - phenyl) -

t hi azol - 5-yl met hyl sul f anyl ] - phenoxy}-acetic acid nmethyl ester (conpound 5E)
0 F O, _, ~ O Synthesis of {2-Methoxy-S-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-

thiazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid (Compound 6)

6
Preparation of 2-Methoxy-5-methyl-phenol (compound 6A)

~

OH

\

10 6A
The title compound was prepared from 3-hydroxy-4-methoxy-benzaldehyde in a
manner analogous to compound SA. 400 MHz 'H NMR (DMSO-dg) 6 8.73 (s, 1H),
6.71 (d, 1H, J = 8.1 Hz), 6.53 (s, 1H), 6.48 (d, 1H, J = 8.1 Hz), 3.65 (s, 3H), 2.10 (s,
3H); MS m/z 139 (M+1).

15
Preparation of 2-Methoxy-5-methyl-4-thiocyanato-phenol (compound 6B)

OH

NCS

6B



F+FNr
anal ogous to conpound 3D. 400 MHz

"H NMR (DMSO-d6) S 7.98 (d, 2H, J

10 5E Conpound 5E was prepared from conmpound 5D in a manner

= 8.4

Hz), 7.76WOd3/024d50) = 8.4 Hz), 7.02 (s, 1 H), 6.54 (s, 1Pr/Bdy/@4oq s,

4.20 (s,

2H), 3.72 (s, 3H), 3.64 (s, 3H), 15 2.16 (s, 3H), 1.98 (s,

NVR (DMSO-d6) S M5 mfz 498 (M+l). Preparation of
{5- Met hoxy-2-net hyl - 4-[4-net hyl -2-(4-trifluoronethyl -phenyl) -

t hi azol

was prepared from conpound 5E in a manmgr anal ogous to conpound 1.
211-213 C, IR (thin film cm': 2936, 1719, 1328, 11 1 1; 400 MHz 'H NMR
(DVMBO-d6) S 12.96 (s(br)), I H, 7.98 (d, 2H, J = 8.4 Hz), 7.76 (d, 2H, J =
7.02 (d, 1 H J =0.4 H), 6.53 (s, 1 H), 4.71 (s, 2H) 4.20 (s,

cal & d 1 ir@ﬁﬁ%ﬁa@%@(@s regi o i i AIRRITSL €766, 1

84Hz)

;1 15; rl\ll 2. %mpmm OZGUJM@IzF!‘HTNMBOQDDBm&)S 9. 4G (kyarp| .16 (SyH),leemsi s of
2- Met hoxy- 5-

t hi azol -

2-(4-trifluoronethyl-nhenyl)-

3H) .

np

2H),
'H

-5-yl met hyl sul f anyl ] - phenoxy}-acetic acid (Conpound 5) 20 Conpound 5

5- y1 (Y, Hy%é&l%n%«ﬁﬂiﬁ#én%ﬁ%%&% Jaci d (Conpound 6) 0 OOH N(S
O S FE 5F

Preparation of (2-Methoxy-5-methyl-4-thiocyanato-phenoxy)-acetic acid methyl

ester (compound 6C)
(0]
Odko/
NCS
10 6C
The title compound was prepared from compound 6B in a manner analogous to

compound 3B. 400 MHz 'H NMR (DMSO-ds) 8 7.22 (1H), 6.97 (s, 1H), 4.81 (s,
2H), 3.75 (s, 3H), 3.65 (s, 3H), 2.34 (s, 3H); MS m/z 268 (M+1).

15
Preparation of (4-Mercapto-2-methoxy-5-methyl-phenoxy)-acetic acid methyl
ester (compound 6D)
™~ o
B oo
HS™
20 6D

The title compound was prepared from compound 6C in a manner analogous to
compound 3C. 400 MHz 'HNMR (DMSO-ds) & 6.96 (s, 1H), 6.71 (s, 1H), 4.88 (s,
1H), 4.65 (s, 2H), 3.67 (s, 3H), 3.63 (s, 3H), 2.08 (s, 3H); MS m/z 243 (M+1)..



6 Preparation of 2-Methoxy-5-nethyl-phenol (conpound 6A) O CH 10 6A The
title conpound was prepared from 3-hydroxy-4-nmet hoxy-benzal dehyde in a
manner armibagon®se o conpound 5A. 400 MHz 'H NMVR ( DMSO- d6) pETABTRZ00068 1H)
6.71 (d, | H J =8.1Hz), 6.53 (s, | H, 6.48 (d, | H J =8.1 Hz), 3.65
(s, 3H), 2.10 (s, 3H; M5 nmz 139 (Mt ). 15 Preparation of

2- Met hoxy- 5- net hyl - 4-t hi ocyanat o- phenol (conpound 6B) O OH NCS 6B WO

03/ 074050 PCT/1B03/00708 - 47 The title conpound was prepared from
conpound 6A in a manner anal ogous to -cgapound 3A. 400 MHz 'H NVR ( DMSO- d5)
6 9.7 (s(br), I H, 7.15 (s, 1H), 6.78 (1 H, 3.73 (s, 3H, 2.3 (s, 3H);
MSnmz 196 (Mrl). 5 Preparation of

(2- Met hoxy- 5- met hyl - 4-t hi ocyanat o- phenoxy) -acetic acid nethyl ester

(conmpound 6@reParatioR of (MR thoxy5-Riethyl-d-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenoxy }-acetic acid methyl ester (compound 6E)

O
O\)J\O/

"o
F
S
ﬁ:@%{qrs/ ?
6E

The title compound was prepared from compound 6D in a manner analogous to

compound 1F. 400 MHz 'H NMR (DMSO-ds) 8 7.99 (d, 2H, J = 8.4 Hz), 7.76 (d,

2H, J = 8.4 Hz), 6.86 (s, 1H), 6.75 (s, 1H), 4.70 (s, 2H), 4.27 (s, 2H), 3.63 (s, 3H),
10 3.60 (s, 3H), 2.15 (s, 3H), 2.06 (s, 3H); MS m/z 498 (M+1).

Preparation of {2-Methoxy-5-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenoxy }-acetic acid (Compound 6)

15  The title compound was prepared from compound 6E in a manner analogous to
compound 1. mp ]65-]67‘ °C; IR (thin film) cm’': 2904, 1747, 1504, 1326; 400 MHz
'H NMR (DMSO-dg) 8§ 12.91 (s(br), 1H), 7.99 (d, 2H, J = 8.4 Hz), 7.76 (d, 2H, ] =
8.4 Hz), 6.85 (s, 1H), 6.72 (s, 1H), 4.59 (s, 2H), 4.27 (s, 2H), 3.60 (s, 3H), 2.15 (s,
3H), 2.06 (s, 3H); MS m/z 484 (M+1). Anal. Calc’d for Co,H20F3sNO4S; C, 54.65; H,
20 4.17: N, 2.90; found: C, 54.21; H, 4.03; N, 2.79.



The title conmpound was prepared from conpound 6B in a manner anal ogous to
conmpound 3B. 400 MHz "H NWR (DVMSO-d6) 6 7.22 (1 H), 6.97 (s, | H, 4.81 (s,
2H), 3. 75wEx3/03#p0 3.65 (s, 3H), 2.34 (s, 3H); M5 m z 268 PCYHB)3/00168
Preparation of (4-Mercapto-2-nethoxy-5-nmnethyl-phenoxy)-acetic acid nethyl
ester (compound 6D) 10 0 O--'-C HS 20 6D The title conpound was
prepared from conpound 6C in a nmanner anal ogous to conmpound 3C. 400 MHz 'H
NVR (DMSO-d6) 6 6.96 (s, | H, 6.71 (s, | H, 4.88 (s, | H, 4.65 (s, 2H,
3.67 (s, 3H), 3.63 (s, 3H), 2.08 (s, 3Hp;, MS mz 243 (M+1l).. WO 03/074050
PCT/ 1 BO3/ 00708 -48 Preparation of

{2- Met hoxy- 5- et hyl - 4-[ 4- net hyl - 2- (4 trlfluororrethyl phenyl) -

t hi azol - 5-yl met hyl sul f anyl ] - phenoxy)Examenleé aci d nmethyl ester (compound 6E)
~10 0 F NFS—~S F/ IJ56E The title conpound was prepared from
compound 6D in a manner anal ogous to corrpound lF 400 M—lz " H NWR ( DMSO- d6)
6 7.99 (d, L5 YB4 4-metk : : I-H), 6.75
(s, 1 H, ,10360(s 3H), 2.15
(s, 3H), 2.06¢ ; Frepar att-on of

{2- Met hoxy- 5- rrethyl 4- [4 rrethyl 2 (4 tnfluororrethyl phenyl) -

: o X

Preparation of 3,5-Dimethyl-4-thiocyanato-phenol (compound 7A)
10

NCS

OH
7A

7A was prepared from 3,5-dimethylphenol in a similar manner as described for
15 compound 3A. 400 MHz 'H NMR (DMSO-dg) 8 9.61 (s, 1H), 6.64 (s, 2H), 2.04 s,
6H).

Preparation of (3,5-Dimethyl-4-thiocyanato-phenoxy)-acetic acid methyl ester

e
O/\”/O

0]
7B

(compound 7B)
20



t hi azol - 5-yl met hyl sul f anyl ] - phenoxy}-acetic acid (Conpound 6) 15 The title
conpound was prepared from conpound 6E in a manner anal ogous to conpound
1. nmp 165W083/0@054 R (thin film cm': 2904, 1747, 1504, 1226/1Be0®708Hz ' H
NVR (DMSO-d6) 6 12.91 (s(br), IH), 7.99 (d, 2H, J = 8.4 Hz), 7.76 (d, 2H, J
= 8.4 H), 6.8 (s, | H, 6.72 (s, | H), 4.59 (s, 2H) 4.27 (s, 2H), 3.60
(s, 3H, 2.15 (s, 3H), 2.06 (s, 3H; Ms mz 484 (Mtl). Anal. Calc'd for
C22H2OF3NO4S2 C, 54.65; H, 20 4.17; N, 2.90; found: C, 54.21; H 4.03; N,
2.79. WD 03/074050 PCT/1B03/00708 - 4%oExanple 7 Preparation of

(3, 5-Dinethyl -4-f4-methyl -2-(4-trifluoronethyl - phenyl)-thiazol -

5-yl et hyl sulfanyl I 6ghenoxyl acetic acid %Corrpound 7 50 FOH F/ \SI1 S
Nr~ 7 Prepdiompiosnd 3B vas preppied {1991 compoynd 4 4m a sl elaaner @g dessabgifora) 10

NCS OH 7A 7 nner as
descri bed foﬁn?@ﬁcdgjﬁgﬁngggggq%@ méﬂﬁéwgl\/ghreéﬂo hsfgmé}fgf%qg% H) ,
6.64 (s, 2Huse. 240@41\/1({3 'H MMR. (DRISp-ak)ad 6.6h (so2H), 4.72 (s, 2H), 3.62 (s, 3H), 2.08 (s,

(3, 5-Di net hyI )4 t hi ocyanat o- phenoxy) -aceti c acid nmethyl ester

5
Preparation of (4-Mercapto-3,5-dimethyl-phenoxy)-acetic acid methyl ester
(compound 7C)
"2
|
O/YO
0]
10 7C

Compound 7C was prepared from compound 7B in a similar manner as described for
compound 3C to give, after purification by flash column chromatography (gradient
elution: 100% hexanes to 30% EtOAc/hexanes), 0.38 g (21%) of the title compound.

15 400 MHz 'H NMR (DMSO-ds) § 6.66 (s, 2H), 4.68 (s, 2H), 4.20 (s, 1H), 3.63 (s, 3H),
2.23 (s, 6H).

Preparation of {3,5-Dimethyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-
5-ylmethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 7D)

oY °

20

7D
Compound 7C and 5-chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole

were coupled in a similar manner as described for compound 1F to provide, after



(conpound 7B) 20 NCS|I & 0 7B WO 03/074050 PCT/1B03/00708 - 50 Conpound
7B was prepared fromconpound 7A in a simlar manner as described for
conmpound BB wBo7Hsve 2.0 g (95% of the title conmpound pur @cCenbesyle7dsor
subsequent use. 400 MHz 'H NMR (DVBO-d6) S 6.63 (s, 2H), 4.72 (s, 2H),
3.62 (s, 3H), 2.08 (s, 6H). 5 Preparation of

(4- Mercapt o- 3, 5-di net hyl - phenoxy) -acetic acid nethyl ester (conmpound 7C)
HS O / O ( O 10 7C Conpound 7C was prepared from conpound 7B in a
simlar manner as described for conpawd 3C to give, after purification by
flash col um chromat ography (gradient elution: 100% hexanes to 30%

Et OAc/ hexanes), 0.38 g (21 % of the title conpound. 15 400 MHz 'H NMR
(DVBO- d6) S mrifieatian byXiqsh cajumg chiwmapgraphy (gradiest elytiony 10% EgQA¢/kexagey 2. 23

(s, 6H). to 35% EtOAc/hexanes), the title compound (0.62 g, 79%) as a yellow solid. mp 113
°C; IR (thin film) cm™: 1739, 1325; 400 MHz '"H NMR (DMSO-de) 8 7.99 (d, 2H, J =
8.3 Hz), 7.76 (d, 2H, J = 8.3 Hz), 6.69 (s, 2H), 4.73 (s, 2H), 4.04 (s, 2H), 3.63 (s, 3H),
5  2.25(s,3H), 1.94 (s, 3H); MS m/z 482 (M+1); Anal. Calc’d for C;3H2,F3N;03S, C,
57.37; H, 4.60; N, 2.91; found: C, 57.22; H, 4.55; N, 2.78.

Preparation of {3,5-Dimethyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-
5-ylmethylsulfanyl]-phenoxy}-acetic acid (Compound 7)

10
Compound 7D was saponified in the same manner as described for compound 1F to

give, after recrystalisation from CHCly/hexanes, the title compound (0.22 g, 76%) as
a pale yellow solid. mp 184-185 °C; IR (thin film) cm™': 1746, 1320; 400 MHz 'H
NMR (DMSO-ds) 6 7.99 (d, 2H, J = 8.3 Hz), 7.76 (d, 2H, J = 8.3 Hz), 6.67 (s, 2H),
15  4.61 (s, 2H), 4.04 (s, 2H), 2.25 (s, 6H), 1.94 (s, 3H); MS m/z 468 (M+1); Anal.
Calc’d for C2oH20F3N 038, C, 56.52; H, 4.31; N, 3.00; found: C, 56.19; H, 4.23; N,
2.91.
Example 8

20  Synthesis of {3-Methoxy-5-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid (Compound 8)

| (o]
o) o}
Aoy
NJY\S
S

25



Preparation of
{3,5-Dinethyl -4-[4-nmethyl-2-(4-trifluoronethyl-phenyl)-thiazol -
5-yl met hyWeuwBangl | - phenoxy) -aceti c acid nethyl ester (co®p@dBes/wD)s 20 F N~
FSSFOO O7D Conmpound 7C and
5-chl oronet hyl -4-net hyl -2- (4-trifl uoronet hyl - phenyl)-thiazole were coupled
in a simlar manner as described for conmpound i F to provide, after WO
03/ 074050 PCT/1B03/00708 -51 purification by flash columm chromat ography
(gradient elution: 10% Et OAc/ hexanes -t50- 35% Et OAc/ hexanes), the title
conpound (0.62 g, 79% as a yellowsolid. np 113 C IR (thin fiIn) cm'
1739, 1325 400 MHz' H NVR (DMSO-d6) S 7.99 (d, 2H, J = 8.3 Hz 7.76 (d,
2H, J = 8.3 BmparaeoegfésMet pyy-S-metRyl(dsthiguypnate-mhenpl(compypund8ABR’ (s, 3H), 5
2.25(s 3H), 1.94 (s, 3H); MS mz 482 (M+l); Anal. Calc'd for
C23H22F3N103S2 C 57.37; H 4.60; N, 2. 91 found: C, 57.22; H, 4.55; N,
2.78. Preparation of
{3,5-Dinmethyl -4-[4-nethyl -2-(4-trifluorone (?"lyl phenyl ) -t hi azol -
5-yl net hyl sul f anyl ] - phenoxy}-acetic ag qund 7) 10 Conpound 7D was
saponified in the same manner as describ for conpound IF to give, after
recrystalisation from CHC13/ hexanes, the title corrpound (0.22 g, 769%9 as a
pale yellow solid. np 184-185 C, IR (thl ngAi | r’r) cm': 1746, 1320; 400 MHz
'H NWR (DMBO-d6) S 7.99 (d, 2H, J 8.3 Hz), 7.76 (d, 2HJ 8.3 Hz),
6.67 (s, 52H), 15 4.61 (s, 2H), 404(s 2H) , 225(5, 194(s 3H) IVB
P{)ﬁngésc,(lvg %Anﬁfl] Sﬁ cal (f\’el;earedc%romcg %l?o'?(%'\g' met‘lcﬁ &englem azs’imll_ilr mang’ér as

described for compound 3A to give, after recrystalisation from CHCls/hexanes, 1.9 g

(13%) of the title compound. 400 MHz 'H NMR (DMSO-ds) 6 10.14 (s, 1H), 6.39 (s,
2H), 3.79 (s, 3H), 2.35 (s, 3H); MS m/z 196 (M+1).

10
Preparation of (3-Methoxy-5-methyl-4-thiocyanato-phenoxy)-acetic acid methyl
ester (compound 8B)
\
o]
0] OQ SCN
0]
\
15 8B

Compound 8B was prepared from compound 8A in a similar manner as described for
compound 3B to give 2.2 g (87%) of the title compound pure, enough for subsequent

20  use. 400 MHz 'H NMR (DMSO-dg) 8 6.60 (s, 2H), 4.84 (s, 2H), 3.85 (s, 3H), 3.66 (s,
3H), 2.40 (s, 3H); MS m/z 268 (M+1).



2.91. Exanple 8 20 Synthesis of

{3- Met hoxy-5-net hyl -4-[4-nmet hyl -2-(4-trifluoronethyl -phenyl) -

t hi azol - Swelogerdegé sul f anyl | - phenoxy )-acetic acid (ConpoumrdTdBoioo7es |, OH
SS F~FF 8 25 W 03/074050 PCT/1B03/00708 - 52 Preparation of

3- Met hoxy- 5- net hyl - 4-t hi ocyanat o- phenol (conpound 8A) 0 HO SCN 8A 5
Conmpound 8A was prepared from 3-net hoxy-5-net hyl -phenol in a simlar manner
as described for compound 3A to give, after recrystalisation from

CHCI 3/ hexanes, 1.9 g (13% of the titlI58-conmpound. 400 MHz 'H NVR ( DMSO- d6)
S 10.14 (s, IH, 6.39 (s, 2H), 3.79 (s, 3H), 2.35 (s, 3H; Ms Mz 196

((al(\:/:+ L) me'él ﬁyrrP?'gg{rgiilog gBOf ﬁ(all\[gtggP@thxy@-tnpe%llwlflpl}emn?y }gl%gtiact a(ljci ni%t Oy)iy) acetic

ester (compound 8C)
\
0]
] Q_
O
\

5 8C

Compound 8C was prepared from compound 8B in a similar manner as described for
compound 3C to give, after purification by flash column chromatography (gradient
elution: 5% EtOAc/hexanes to 50% EtOAc/hexanes), the title compound (0.82 g,

10 45%) as a white solid. 400 MHz 'H NMR (DMSO-dg) 8 6.46 (s, 1H), 6.42 (s, 1H),
4.71 (s, 2H), 4.24 (s, 1H), 3.76 (s, 3H), 3.64 (s, 3H), 2.16 (s, 3H); MS m/z 243 (M+1).

Preparation of {3-Methoxy-5-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-yimethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 8D)

O
|
Ij““’
>\’/\ |
= S
N\ S

15

8D

Compound 8C and 5-chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole
20  were coupled in a similar manner as described for compound 1F to provide, after
purification by flash column chromatography (gradient elution: 5% EtOAc/hexanes to

50% EtOAc/hexanes), the title compound (0.71 g, 69%) as a yellow solid. IR (thin



00 SCN ~~ -(I O 15 8B Conmpound 8B was prepared from conpound 8A in a
simlar manner as described for conpound 3B to give 2.2 g (87% of the
title conpousa7fpas e, enough for subsequent 20 use. 400 MHPCTHBONXR7¢EDVSO d6)
S 6.60 (s, 2H), 4.84 (s, 2H), 3.85 (s, 3H), 3.66 (s, 3H), 2.40 (s, 3H; M
mz 268 (M+]). WD 03/074050 PCT/1B03/00708 - 53 Preparation of

(4- Mer capt o- 3- et hoxy- 5- net hyl - phenoxy) -acetic acid nethyl ester (conpound
8C) O O O-SH O5 8C Conpound 8C was prepared from conpound 8B in a
simlar manner as described for conmpoysad 3C to give, after purification by
flash col um chromat ography (gradient elution: 5% Et OAC/ hexanes to 50%

Et OA\C/ hexanes), the title conpoun 0. 82 10 45/% a white solid. 400
Mz ' H NVR (kB dis)766, 1@22'164Q0§\4H1H)1 MRAPMSO-dpid 7@ ?@ {s8.DHp), 4.24 (s,
L ;'I)O o gt i72 n%grfs @Ry, B 85 6.2 11D, 887(S 11575 Mo, 4.0848 W44 (s,

{ 3- Met hoxy- SHYES.68y/(s; 3H), 4-10%s, 3YA) - 20| &; 3H); MSIarot98t(NMH1);plrehyCale’d for

&gi a§°|1~5 Vel hlélel&sfz%rf%ls.]s_zpﬁ,ez{??é%,‘z. GeLGaE A peLDY !y, 8Nt £45 (conpound 8D)
5
Preparation of {3-Methoxy-5-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid (Compound 8)

Compound 8D was saponified in the same manner as described for compound 1F to
10  give, after recrystalisation from CHCls/hexanes, the title compound (0.14 g, 49%) as

a pale yellow solid. mp 164-165 °C; IR (thin film) cm™: 1726, 1323; 400 MHz 'H

NMR (DMSO-dg) 6 7.97 (d, 2H, J = 8.1 Hz), 7.75 (d, 2H, J = 8.1 Hz), 6.41 (s, 1H),

6.35 (s, 1H), 4.62 (s, 2H), 4.08 (s, 2H), 3.73 (s, 3H), 2.12 (s, 3H), 2.01 (s, 3H); MS

m/z 484 (M+1); Anal. Calc’d for CyoHpoF3N104S, C, 54.65; H, 4.17; N, 2.90; found:
15 C,54.12; H,4.06; N, 2.69.

Example 9

Synthesis of {2-Isopropyl-5-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-

20  thiazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid (Compound 9)

25



FF F 8D Conpound 8C and

5-chl oronet hyl - 4-net hyl - 2-(4-trifl uoronet hyl -phenyl)-thiazole 20 were

coupl ed iwoa3mr4o56 ar nmanner as descri bed for conpound i F traTB@/0dE aft er

purification by flash colum chromat ography (gradient elution: 5%

Et OAc/ hexanes to 50% Et OAc/ hexanes), the title conmpound (0.71 g, 69% as a

yellow solid. IR (thin WD 03/074050 PCT/I1B03/00708 - 54 film cm': 1766,

1325; 400 MHz 'H NWR (DMBSO-d6) S 7.97 (d, 2H, J =8.1 Hz), 7.75 (d, 2H, J

= 8.1 Hz), 6.42 (s, | H, 6.37 (s, | Hss5.4.75 (s, 2H), 4.09 (s, 2H), 3.74

(s, 3H), 3.63 (s, 3H), 2.12 (s, 3H), 2.01 (s, 3H); MS mz 498 (M+] );

Anal. Calc'd for C23H22F3N, 04S2 C, 55.52; H, 4.46; N, 2.82; found: C

55.30; H, 4.Prépamitior of7Z-Isaprépyifamethybd-thiocyanato-phenol (compound 9A)

{3- Met hoxy-5-net hyl - 4-[ 4- et hyl - 2-(4-trifluoronet hyl - phenyl) -

t hi azol - 5-yl met hyl sul f anyl ] - phenoxy}-acetic acid (Conpound 8) Conpound 8D

was saponified in the sane manner as dedcri bed for conmpound IF to 10 give,

after recrystalisation from CHCl13/ hexa ~Othhe title conpound (0.14 g, 49%

as a pale yellow solid. np 164-165 % (thin film cm': 1726, 1323; 400

Mz 'H NWR (DVMBO-d6) S 7.97 (d, 2HIC®] 8.1 Hz), 7.75 (d, 2H, J = 8.1 Hz),

6.41 (s, 1 H, 6.35 (s, 1 H, 4.62 (s, 2H), 4.08 (s, 2H), 3.73 (s, 3H,

2.12 (s, 3H), 2.01 (s, 3H; M5 nlz 488A(M+1l); Anal. Calc'd for

C22H20F3My, 04S2 C, 54.65; H, 4.17; N, 2.90; found: 15 C, 54.12; H 4.06; N,

2.69. Exanple 9 Synthesis of

12- | sopr opy | Fe-tire thipouhd Was edpaydd-iR a (anhiéri ahhlogs e toipoupd Say K)o M

t hi azol - 5-yl et hyl sul f anyl I-phenoxw{- acetic acid QCO ound 9)
HNMR (DMSO-ds) & 8.9 (s(br), 1H), 7.37 (s, 1H), 6.86 (s, 1}”11)0, 3.23 (m; 1H), 2.38

(s, 3H), 1.12 (d, 6H, J = 7.1 Hz); MS m/z 208 (M+1).

10  Preparation of (2-Isopropyl-5-methyl-4-thiocyanato-phenoxy)-acetic acid methyl

ester (compound 9B)

9B
The title compound was prepared from compound 9A in a manner analogous to
15  compound 3B. 400 MHz '"H NMR (DMSO-dg) 8 7.41 (s, 1H), 6.86 (s, 1H), 4.86 (s,
2H), 3.65 (s, 3H), 3.20 (m, 1H), 2.38 (s, 3H), 1.1 (d, 6H, J = 7.2 Hz); MS m/z 280
(M+1).

Preparation of (2-Isopropyl-4-mercapto-5-methyl-phenoxy)-acetic acid methyl
20  ester (compound 9C)

o

O\)J\ o

HS

9C



OOH SNS FFF9 25 W 03/074050 PCT/1B03/00708 - 55 Preparation of
2-1 sopropyl - 5- net hyl - 4-t hi ocyanat o- phenol (conmpound 9A) OH NCS 9A 5 The
t|tIe conpouwn74eaE prepared in a nmanner anal ogous to conp@®cmdB&A07¢800 MHz
" HNWR (DMSO-d6) 8.9 (s(br), I H, 7.37 (s, | H, 6.86 (s, 1 H, 3.23 (m
1 H, 2.38 (s, 3H, 1.12 (d, 6H, J =7.1 Hz); M5s mz 208 (M+l). 10
Preparation of (2-1sopropyl-5-nethyl-4-thiocyanato-phenoxy)-acetic acid
met hyl ester (conmpound 9B) O O ,~" O 1~ NCS 9B The title conpound was
prepared from conpound 9A in a manner -ggal ogous to 15 conpound 3B. 400 Mz
"H NVR (DVMBO-d6) S 7.41 (s, 1 H), 6.86 (s, 1 H, 4.86 (s,

The title compound was prepared from compound 9B in a manner analogous to

compound 3C. 400 MHz 'H NMR (DMSO-dg) 6 7.37 (s, 1H), 6.86 (s, 1H), 5.0 (s,

1H), 4.85 (s, 2H), 3.68 (s, 3H), 3.23 (m, 1H), 2.28 (s, 3H), 1.12 (d, 6H, J = 6.8 Hz);
5  MS m/z255 (M+1).

Preparation of {2-Isopropyl-5-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenoxy }-acetic acid methyl ester (compound 9D)

O

= ’ O\)LO/
} S

10 F
9D

The title compound was prepared from compound 9C in a manner analogous to
example 1F. 400 MHz 'H NMR (DMSO-dg) §7.98 (d, 2H, J = 8 Hz), 7.76 (d, 2H, J

15 =8 Hz), 6.94 (s, 1H), 6.74 (s, 1H), 4.76 (s, 2H), 4.17 (s, 2H), 3.63 (s, 3H), 3.1 (m,
1H), 2.24 (s, 3H), 1.93 (s, 3H), .96 (d, 6H, J = 7.2 Hz); MS m/z 510 (M+1).

Preparation of {2-Isopropyl-5-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenoxy }-acetic acid (Compound 9)

20
The title compound was prepared from compound 9D in a manner analogous to

compound 1. mp 168-171 °C; IR (thin film) cm™': 2956, 2583, 1749, 1326; 400 MHz
'"HNMR (DMSO-dg) § 12.94 (s(br), 1H), 8.00 (d, 2H, J = 8.4 Hz), 7.78 (d, 2H, ] =
8.4 Hz), 6.95 (s, 1H), 6.74 (s, 1H), 4.66 (s, 2H), 4.18 (s, 2H), 3.11 (m, 1H), 2.27 (s,



2H), 3.65 (s, 3H, 3.20(m 1 H), 2.38 (s, 3H), LI (d, 6H J = 7.2 Hz); M5
mz 280 (M+1l). Preparation of

(2- 1 sopr owwlo3A74e80 capt o- 5- met hyl - phenoxy) - aceti ¢ aci d net g/ iB&oest er
(conpound 9C) 0 o0jo, HS 9C WO 03/074050 PCT/1B03/00708 - 56 The title
conpound was prepared from conpound 9B in a manner anal ogous to conpound
3C. 400 MHz "H NWR (DMSO-d6) 8 7.37 (s, 1 H, 6.86 (s, 1 H, 50 (s, | H),
4.85 (s, 2H), 3.68 (s, 3H), 3.23 (m | H), 2.28 (s, 3H), 1.12 (d, 6H J =
6.8 Hz); 5 M5 mz 255 (M+l). Preparatison of

{2-1sopropyl -5-net hyl - 4-[ 4- net hyl - 2- (4- trifluororrethyl phenyl)

t hi azol - 5-yl net hyl sul fanyl ] - phenoxy}-acetic acid neth ester (conmpound 9D)
0 o0~o~ N 38)\1.% (sF3Hp 0P8Kd.Jibl, JEn62 Hzh; | MS adndtuivét naérféqiaﬂé@r from

d 9C i _ , ) 400 DVBO- d6) 8
COgR (a onCaparREECT. SRTL A0 Y 2 ST ATR Scﬁ?)”% P Y
1 H, 4.76 (s, 2H), 4.17 (s, 2H), 3.63 (s, 3H), 3.1 (m 1 H, 2.24 (s,
3H), 1.93 (s, 3H), .96 (d, 6H, J = E.xgmmiows mz 510 (M1).

S Synthesis of {2,6-Diisopropyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-S-

vimethylsulfanyl]-phenoxy}-acetic acid (Compound 10)

10
10  Preparation of 2,6-Diisopropyl-4-thiocyanato-phenol (compound 10A)

- OH

NCS™

10A
The title compound was prepared in a manner analogous to compound 3A. 400 MHz
'HNMR (DMSO-dg) 8 8.8 (s, 1H), 7.22 (s, 2H), 3.25 (m, 2H), 1.1 (d, 12H,J =7.2
15  Hz); MS m/z 236 (M+1).

Preparation of (2,6-Diisopropyl-4-thiocyanéto-phenoxy)-acetic acid methyl ester
(compound 10B)

OVU\ o
NCS

20 10B



Preparation of

{2-1sopropyl -5-net hyl -4-[4-nmet hyl -2-(4-trifluoronethyl-phenyl) -

t hi azol - Swoloawt4ey0 sul f anyl ] - phenoxy}-acetic acid (Conpoun@CI¥BE&oTise title
conmpound was prepared from conpound 9D in a manner anal ogous to conpound
1. mp 168-171 C, IR (thin film cni': 2956, 2583, 1749, 1326; 400 Mz 'H NWR
(DVBO-d6) 8 12.94 (s(br), I H), 800 (d, 2H, J =8.4 Hz), 7.78 (d, 2H, J =
8.4 Hz), 6.95 (s, 1 H), 6.74 (s, 1 H, 4.66 (s, 2H), 4.18 (s, 2H), 3.11 (m
1 H, 2.27 (s, WO 03/074050 PCT/1B03/03808 - 57 3H), 1.95 (s, 3H), 0.98
(d, 6H, J = 7.2 Hz); MS mz 496 (M:tl). Anal. Calc'd for C24H24F3NC3S2 C,

58.17; H, 4.88; N, 2.83; found: C 57.73; H 4.62; N 2.75. Exanple 10 5
Synt hesi s oflhe title compound was prepared from compound 10A in a manner analogous to

{2,6-Diisopr i . - t 0 tHYL phenyd ) b 37Kl (s 5-
yl met hyl sul g%’}ﬂfIﬁ)%ﬁel'n%%lpﬂaztc%IEP?@RaQ?l{é‘b?(%ZpggiﬁéL’l0 ’ O'XJ' g‘ﬁm’YS \?S’N | SF
F F 10 10 3Pneh2s ahj 21, 0f1224,6281 | som dpy MAnzIB08 yamat o- phenol (conpound
| 0A) OH NCS | QA

5  Preparation of (2,6-Diisopropyl-4-mercapto-phenoxy)-acetic acid methyl ester

(compound 10C)

O\)k o

HS

10C
10

The title compound was prepared from compound 10B in a manner analogous to
compound 3C. 400 MHz 'HNMR (DMSO-ds) 87.37 (s, 2H), 4.88 (s, 1H) 4.49 (s,
2H), 3.7 (s, 3H), 3.23 (m, 2H), 1.12 (d, 12H, J = 6.8 Hz); MS m/z 283(M+1).

15  Preparation of{2,6-Diisopropyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 10D)

(@]
K,As
Ny &

10D
20  The title compound was prepared from compound 10C in a manner analogous to

compound 1F. 400 MHz 'HNMR (DMSO-ds) 8 7.97 (d, 2H, J = 8.4 Hz), 7.76 (d,



The title conmpound was prepared in a manner anal ogous to conpound 3A. 400
Mz 'HNW (DVMSO-d6) S 8.8 (s, 1H), 7.22 (s, 2H), 3.25 (m 2H), 1.1 (d,
12H, J = WO023/0105Hz); M5 m z 236 (Mtl). Preparation of PCT/IB03/00708
(2,6-Diisopropyl -4-thi ocyanat o- phenoxy) -acetic acid nethyl ester (conpound
10B) O O AO'" NCS 20 1013 WD 03/074050 PCT/1B03/00708 - 58 The title
conpound was prepared from conpound 10A in a manner anal ogous to conpound
3B. 400 MHz '"H NWR (DMSO-d6) S 7.37 (s, 2H), 4.44 (s, 2H), 3.68 (s, 3H),
3.23 (m 2H), 1.12 (d, 12H, J = 6.8 Hz)59-M5 nfz 308 (M+rl). 5 Preparation of
(2,6-Dii sopropyl 4- mer capt o- phenoxy) - acetic aci d nethyl ester (conpound
I06C) O OHS & 10C 10 The title con‘goun }prepared fraom corrpound | OB

in a manner 2Zh3Hdoud-00 6 2HyfpdtivdBC 6@,@331@423 HNWR)(ERESHae) 0l8(dy . 37 (s,

4. 88 7 3 3.23 2 1.12 (d, 12H,
JH) 6.8 Hzgslzlgéjt% fgggeximm{ 5%Igi)fgP'/Il5ur?fepa§ Ztl onH) (m 20, (

of {2, 6- D||sopropyl 4-[ 4- met hyl - 2- (4- trlfluororrethyl-phenyl)

EBID? ZOlo > yl repa Iti%gloff?’?g ﬂns hr%r[])y X )[4 lCZ (% rﬂ'lu%?étﬂ&%ylepﬁe%ryl)g conpound

5  thiazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid (Compound 10)

The title compound was prepared from compound 10D in a manner analogous to
compound 1. mp 161-163 °C; IR (thin film) cm’™: 2966, 1739, 1438, 1323; 400 MHz
"HNMR (DMSO-dg) § 12.93 (s(br), 1H), 7.8 (d, 2H, J = 8 Hz), 7.76 (d, 2H,J = 8

10 Hz), 7.00 (s, 2H), 4.32 (s, 2H), 4.2 (s, 2H), 3.12 (m, 2H), 2.03 (s, 3H), 1.01 (d, 12H,J
= 7.2 Hz); MS m/z 524 (M+1). Anal. Calc’d for Cy6HsFsNO3S; C, 59.64; H, 5.39; N,
2.67; found: C, 58.82; H, 5.54; N, 2.48.

Example 11

15

Synthesis of 2-Methyl-2-{4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

Imethylsulfanyl]-phenyl}-propionic acid (Compound 11
H
S
Hs
11

20

Preparation of 2-(4-Benzyloxy-phenyl)-2-methyl-propionic acid methyl ester

(11A)
25

Me

BnO
11A



~S NS FF F 10D 20 The title conpound was prepared from conpound 10C
I n a manner anal ogous to conpound 1F. 400 MHz 'H NVR (DMSO-d6) 8 7.97 (d,
2H, J = 8wo oBlpy4050/. 76 (d, WO 03/ 074050 PCT/1B03/00708 - PeTABH3/@®708 Hz),
7.00 (s, 2H), 4.3 (m 4H), 3.66 (s, 3H, 3.13 (m 2H), 2.04 (3H), 1.01 (d,
12H, J = 7.2 Hz); M5 mlz 538 (M+l). Preparation of
{2,6-Diisopropyl-4-[4-methyl-2-(4-trifluoronethyl-phenyl)- 5

t hi azol - 5-yl met hyl sul f anyl ] - phenoxy}-acetic acid (Conpound 10) The title
conpound was prepared from conpound 1Q@QpLn a manner anal ogous to conpound
1. mp 161-163 C, IR (thin film cm': 2966, 1739, 1438, 1323; 400 Mz 'H NWR
(DVMSO-d6) S 12.93 (s(br), 1H, 7.8 (d, 2H J =8 Hz), 7.76 (d, 2H J = 8 10
Hz), 7.00 (sl). 2HY4-Bg¢ngdoxysphenp)-acaticacidd ] 0y mreol) wag dissopygd in Me@3 (s, 3H),

cl:'zgﬁza(agémljé EO%T“LE@.‘?%?Z(?SF%%A ?,@%ﬁ%‘ ﬁg%%‘%&%@ﬁ%@%@%&&&? t"gf 5.54: N,

2.48. Exanplreflixkd okérnipyin M3 svao Bvaporated and the residue was diluted with water and
2- Met hyl - 2-{4-f 4- et hyl -

yl met hyl sul feif Ly pr et o r%iftﬂirah& e gt %ﬁ%ﬁ%ﬁ% a%@ Wit s

5  (2x30mL). The combined organics were dried with MgSO, and condensed to afford
the product (10.24g, 97%) as white crystals.
MS: 257 M+1)*
2). To a suspension of NaH (2.34g, 58.5 mmol) in THF (150 mL) was added a
solution of the above ester (5.0g, 19.8 mmol) in THF (50 mL) followed by dropwise

10 addition of methyl iodide (6.65g, 47 mmol). The mixture was stirred at RT overnight.

Water (100 mL) was added and the layers were separated. The aqueous layer was
extracted with ether (2x50mL). The combined organics was dried with MgSO4 and
evaporated to give a yellow solid as the desired product 11A (4.37g, 79%).

MS: 285 M+1)*

15
Preparation of 2-(4-Dimethylthiocarbamoyloxy-phenyl)-2-methyl-propionic
acid methyl ester (compound 11B)
Me
S
Y
|
20 11B

1. Compound 11A (2.08g, 7.31 mmol) was dissolved in MeOH (50 mL) and

was subjected to hydrogenation conditions catalyzed by 20% Pd/C. After 17 h, the
25  reaction mixture was filtered and the filtrate was evaporated to give the desired

product as a white solid (1.85g, 100%)

2). The phenol compound obtained from above (1.0g, 5.15 mmol) was dissolved

in dioxane (10 mL) followed by addition of Et3:N (1.04g, 10.3 mmol), DMAP (63mg,



H3 11 20 Preparation of 2-(4-Benzyl oxy-phenyl)-2-nmethyl-propionic acid
met hyl ester (11A) 25 M | O BnO 11A WO 03/074050 PCT/1B03/00708 - 60
1). (4-BewpyBox4psphenyl)-acetic acid (10g, 41 nmol) was dipssaBerea7ésn MeCOH
(100 m.) and was then treated with H2SO4 (5 nL). The reaction m xture was
refl uxed overnight. MeOH was evaporated and the residue was diluted with
wat er and ether. Layers were separated and the aqueous | ayer was extracted
with ether 5 (2x30m.). The conbi ned organics were dried with MgSO and
condensed to afford the product (10.24g, 97% as white crystals. Ms: 257
(MH )+ 2). To a suspension of NaH (2. 34g, 58. 5 rrrml) in THE (150 nL) was
added a solution of the above ester in THE (50 nL)

fol | oned by G 2opmiobeandidimgiy] wi%wbémow@hlmdel(%m&aé léamesl@, Thereastion ) . The

m xture was lﬁ&llfré @?e%hu ch\éFr{l tgm r c%lir?%vao(v\;]n g ﬁ)the%%tl\?\ﬂg?lﬁgtg%h%é}st he

Iayers wer e separa queous ayer extracte
(2x501L) . Thmumﬂrmtmlétd)AEr(g&@mﬂ.s aniH, @  108cn k). LhydvlBS% saprlatedansigbe at ed t 0

g|5ve a yell Oavc\llugo%ls Ilz?ye? \%ast ehxet'\ra(cjtee Iwrlt%%t&réxg?fx%bmi%f%énﬂ'blggcpérgzgg@Was%:ed285 (M+1) +

5  over MgSO; and condensed to give the desired product 11B as a brown oil (1.61g,
100%)
MS: 282 M+1)*

Preparation 2-(4-Mercapto-phenyl)-2-methyl-propionic acid methyl ester
10  (compound 11C)

Me

HS
11C

15 1. Compound 11B (1.61g, 5.15 mmol) in tetradecane (20 mL) was heated to
reflux overnight. After cooling down to RT, solvent was decanted out and the residue
was washed with hexane. It was then taken up to EtOAc (100 mL) and washed with
H,O0, dried over MgSOy4 and condensed to give the desired product as a tan solid
(0.15g). More crystals (0.39g) were collected from the tetradecane solution that was

20 first decanted. Total yield of the reaction was 34% (0.54g).

MS: 282 M+1)*

2). The above product (0.54g, 1.92 mmol) was immediately dissolved in MeOH
(5 mL) and was treated with NaOMe (0.114g, 2.11mmol). The reaction mixture was
heated to reflux overnight and MS indicated the presence of the desired product 11C.

25  The reaction was cooled to RT and used for next step without purification.

MS: 209 (M-1)*



Preparati on of 2-(4-D nethylthiocarbanoyl oxy-phenyl)-2-nethyl - propionic
acid nethyl ester (conpound 11B) Me S - | 20 11B 1). Conpound 11A (2.08g,
7.31 mmolwovwas7asesol ved in MeOH (50 nL) and was subj ect @dTiIB03/00708

hydr ogenati on conditions catal yzed by 20% Pd/C. After 17 h, the 25 reaction
m xture was filtered and the filtrate was evaporated to give the desired
product as a white solid (1.85g, 100% 2). The phenol conpound obtai ned
from above (1.0g, 5.15 nmmol) was dissolved in dioxane (10 nm.) followed by
addition of Et3N (1.04g, 10.3 mml), DMAP (63ng, WO 03/074050

PCT/ 1 B03/ 00708 -61 0.52 rrrml) and di rret hyI t hi ocar bamoyl chloride (0.76g,
6.18 mml ). The reaction 1 re was | uxed over ni % After cooling

down to RT, KneparatignirMgthyl %I{G'I{é methyl- %H triferomethy gyl tvigrokfy and H20
(100 ni). LagmethylsaHangkphenyboropienie peid (Gemwpevnd IHyer was extracted with
Et OAc (2x501L). Conbi ned organics was dried 5 over MgJSOH4 and condensed to
gi ve the deshr ed Tortbelatmve i Bureswas ddrlcd/msqiiltion(o_f. ﬂ&lchg)l’ideﬂm%%w 8(282 (M) +

e Gl T e T
tetradec ane MB@HT’dLa)s theageeaddada fo@avap and the residue was dissolved in EtOAc
(50mL) and washed with H,O. Solvent was dried over MgSO4 and condensed to give
the crude product as an oil. It was purified by silica gel chromatography eluted with
10% EtOAc/Hexanes to afford the pure product (0.22g, 24%) as a yellow oil.
10 MS: 466 M+1)"
2). The above methyl ester (0.22g, 0.4 mmol) dissolved in THF (10 mL) and
treated with LiOH.H,O (0.1g, 2 mmol). After reflux overnight, the reaction mixture
was cooled to RT and neutralized with aq. HCI (1N). Solvent was removed and the
solid was filtered off and washed with EtOAc. The filtrate was dried over MgSO4 and
15  condensed to give the desired product compound 11 as a yellow solid (0.17g, 96%).
MS: 452 (M+1)*, CHN: Calc’d: C 58.52, H 4.46, N 3.10; Found: C 58.65, H4.33, N
3.04.

Example 12

20  Synthesis of 2-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl}-cyclopropanecarboxylic acid (Compound 12)

Hs
: [71% /@.‘«\Aﬂ/m
F3C

25



reflux overnight. After cooling down to RT, solvent was decanted out and
the residue was washed with hexane. It was then taken up to Et OAc (100 nl)
and washeaowswhosH2O, dri ed over MgSO4 and condensed t o giPee/1BéB0d@SsSI  ed
product as a tan solid (0.15g). Mre crystals (0.39g) were collected from
the tetradecane solution that was 20 first decanted. Total yield of the
reaction was 34% (0.54g). Ms: 282 (Mtl)+ 2). The above product (0. 54q,
1.92 mmol) was i mredi ately dissolved in MeOH (5 nL) and was treated with
NaOwve (0.114g, 2.11 nmmol). The reactioml3m xture was heated to refl ux
overnight and M5 indicated the presence of the desired pr oduct 11C. 25 The

reaction was cooled to RT and used for next ste fication. M5
209 (M 1)+ \Rmeeasrfae?ae%%erenlrcgglspwmscarbowww@ldaﬁ‘iwf) fer U12A)

2- Met hyl - 2-{4-[4-nmet hyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-

yl met hyl sul fanyl ] - phenyl }-propionic acid (Conpound 11) 1). To the above

m xture was added a solution of the chiAsride 1B (0.25g, 0.86 5 mml) in
MeOH (10 nmL) and the resulting saok@tN-On ated to reflux overnight.
MeOH was then renoved via rot ava t he § esi due was di ssolved in Et OAc
(50nm) and washed with H20. Solvent”was dried over MySO4 and condensed to
give the crude product as an oil. It yg¢ purified by silica gel

chromat ography eluted with 10% Et OAc/ Hexanes to afford the pure product
(0.22g, 24% as a yellowoil. 10 MS: 466 (M+])+ 2). The above nethyl ester

(0.22g, 0.4 | ), di ssol ved i.n THE t H20 (0. |
0 5 ol ) el -eRp it el Hiecld e T a@hon B0 IO 50, $Or
and neut r al i(z6@imb hid og. théiGleatetl WNth HEOD M mbL)Wie reacrivnanixanelwhdie  sol id was

filtered off and washed with EtOAc. The filtrate was i ed qver 4 and
15 condensedeigegiovanighe Mpcd WQHCWBWEF@@“Q&W‘F}TSH U e ‘g{%’teél ‘Y/‘& lid

(0.179, 96%ether. Layers were separated and the aqueous layer was extracted with ether
10 (2x30mL). The combined organics were dried with MgSO, and condensed to afford
the product compound 12A (5.3g, 97%) as white crystals.
MS: 177 (M+1)"

Preparation of 2-(4-Chlorosulfonyl-phenyl)-cyclopropanecarboxylic acid methyl

/@_“\\Am,om

12B

15  ester (compound 12B)

Cl0,S

20  Chlorosulfonic acid (10 mL) was cooled to 0°C. Then compound 12A (2.0g, 11.36
mmol) was added over 30 min. The mixture was stirred at RT for 3h and was poured
into ice (100g). The cloudy solution was extracted with ether (2x100mL). The
extracts were dried with magnesium sulfate and concentrated to give a brown oil
which was passed through a short pad of silica gel to afford the desired product 12B

25  (2.96g, 95%) as white plates.



M5: 452 (M+l)+, CHN. Calc'd: C 58.52, H 4.46, N 3.10; Found: C 58.65, H
4.33, N 3.04. Exanple 12 20 Synt hesis of

2-{4-[ 4- Myolwglosdsq 4-t ri f | uor onet hyl - phenyl ) -t hi azol - 5- PCT/IB03/00708

vl met hyl sul fanyl | - phenyl } - cycl opr opanecar boxylic acid (Conmpound 12) H3 N~
H F3C 25 12 WD 03/ 074050 PCT/1B03/00708 -63 Preparation of

2- Phenyl - cycl opr opanecarboxylic acid nethyl ester (12A) j.\y.OM 12A 5
2- Phenyl - cycl opr opanecar boxylic acid (5g, 30.86 mmol) was dissolved in MeCH
(100 nL) and was then treated with H2S@. (2 nlL). The reacti on m xture was
refl uxed overnight. MeOH was evaporated and the residue was diluted with
wat er and ether. Layers were separated and the aqueous | ayer was extracted
with ether NMRTB@DCL): Theot Fhimed 28 (Janng . Mepd, 91y 2.681( W, b, M3 and

condensed tao_affor t he pr.odu conmpound 12A (5.3g, 97% as white
crystals. ﬁi“?)f ]?7|§H(i§i+m r]e‘ga(ﬁgt f"g'n of

2- (4- Chl or osul f onyl - phenyl ) - cycl opr opanecar boxylic acid nethyl 15 ester

(conpound 12B) ,.. Me CIO2S 12B
Preparation of 2-(4-Mercapto-phenyl)-cyclopropanecarboxylic acid methyl ester

5  (compound 12C)
ooy
HS
12C

10 The above product 12B was refluxed with tin powder (4.4g, 37.7 mmol) in MeOH
(10 mL) and 4M HCl/dioxane (10 mL). After 3h, the reaction mixture was poured
into ice with CH,Cl, (100 mL). The phases were separated and the aqueous layer was
extracted with CHCl; (2x50mL). The combined organic layers were dried with
magnesium sulfate, filtered and evaporated to give the thiol compound 12C as a

15  yellow oil (1.06g, 70%).

MS: 207 (M-1)*

Preparation of 2-[4-(4-Methyl-2-p-tolyl-thiazol-5-ylsulfanyl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (compound 12D)

Hy
e ooty
F3C
12D

Compound 12C (1.06g, 5.09 mmol) was dissolved in acetonitrile (80 mL) with the
25  chloride 1B (1.3g, 4.4 mmol) and CsyCO3 (3.3g, 1.07 mmol). The reaction mixture

20

was stirred at RT overnight. Ether (50 mL) and H,O were added and stirring was

continued for another 5 min. The layers were separated and the aqueous layer was



20 Chl orosulfonic acid (10 nL) was cooled to OC. Then conpound 12A (2. 0g,
11.36 mol) was added over 30 mn. The m xture was stirred at RT for 3h
and was pworosa740smt o i ce (100g). The cl oudy sol uti on was exirriaey/@dosm t h
ether (2x10OOmL). The extracts were dried with nmagnesium sul fate and
concentrated to give a browm oil which was passed through a short pad of
silica gel to afford the desired product 12B 25 (2.96g, 95% as white

pl ates. WO 03/074050 PCT/1B03/00708 - 64 NV\R ('H, CDCI3): S 7.95 (2H, m,
7.29 (2H, m, 3.74 (3H, s), 2.68 (1 H.gx, 2.03 (IH m, 1.78 (1H, m,
1.41 (IH, m. Preparation of 2-(4-Mercapto-phenyl)-cyclopropanecarboxylic
acid nethyl ester 5 (conmpound 12C) / Me \ | HS 12C 10 The above product
12B was r ef lexsreeteduivith ethen(2p bibel). (Lhe 4gmbiaed pregniss Yas ¢riadser Mg80sammd  and 4M

HCl / di oxane (1 4 Afte h. the reactiaon .m nto ice
with CH2C12 Ege(?mﬁ@ 10 al‘h%['aﬁggrélgeﬁéordgas&éaﬁa@ gﬁégg%@u%ﬁﬁ%hﬁgﬁé%g?hkayer was
extract ed wdlitedWaRER A2 % adiex ines Th give oiredesieet rodwenni compayrel RDvesrsethibki ed wi t h
magnesi um sul fate, fil tgro?d and evaporated to give the thiol conmpound 12C
as a 15 yel X§HPWol ({18084%)-7009. MS: 207 (M 1)+ Preparation of

2- [ 4- (4- Met k- ZsaqM@h Yl - t hi azol - 5-yl sul fanyl) - phenyl ] -
cycl opropanecarboxylic acid nethyl ester (conpound 12D) 20 H3

Preparation of 1-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl}-cyclopropanecarboxylic acid (Compound 12)

10 To the solution of the above methyl ester, compound 12D (0.38g, 0.82 mmol) in
MeOH (7mL) and THF (7mL) was added LiOH.H,O (69mg, 1.64 mmol). After
refluxing overnight, the solution was cooled to RT and solvents were removed by
rotavap. The residue was dissolved in water and neutralized with 1N HCL. The cloudy
solution was extracted with EtOAc (3x50 mL) and the extracts were dried with

15  MgSO,, and concentrated. The crude product was purified by chromatography to
afford a yellow solid, which was further washed with ether to yield the desired
product as yellowish crystals (116mg, 31%).

MS: 450 (M+1) ",

20 Example 13

Svnthesis of 1-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
vimethylsulfanyl]-phenyl}-cyclopropanecarboxvylic acid (Compound 13)

OH

25
13



[/ 1.%9Me F3CO0 12D Conpound 12C (1.06g, 5.09 mmvl) was dissolved in
acetonitrile (80 nL) with the 25 chloride 1B (1.3g, 4.4 mmpl) and Cs2CO3
(3.39, 1. woomwnoiopo The reaction mxture was stirred at RTPoTdBod/@nes Et her
(50 nmL) and H20O were added and stirring was continued for another 5 mn.
The | ayers were separated and t he aqueous |ayer was WO 03/ 074050
PCT/ 1 B0O3/ 00708 - 65 extracted with ether (2x100 nm.). The conbi ned organics
was dried over MgSO4 and concentrated to an oil. The crude product was
purified by colum chromatography elutggd with Et OAc and hexanes to give

t he desired product, conmpound 12D as a thick yellowoil (1.1 g, 47%. 5
MS. 464 (M+1l)+ Preparation of

1- { 4- [ 4- Met Rreparation of i fAhgaylotrelonyopaskearppyyliciacid methyl ester (compound

yl met hyl sul fI3Ayl ] - phenyl } - cycl opr opanecar boxylic acid (Conpound 12) 10 To

t he solution of the above nethyl ester, conpound 12D (0.38g, 0.82 mml) in
MeCH (7m.) and THE (7nL) was added Li 20 (69ng, 1.64 mmol ). After

refl uxi ng overnight, the solution to RT and sol vents were
removed by rotavap. The residue i ssol ved in water and neutralized
with INHC . The cloudy solution was“extracted with Et OAc (3x50 niL) and the
extractsSwere dried with 15 MgSO™, an®B4&oncentrated. The crude product was
purified by chromatography to afford a yellow solid, which was further

washed with ther ield the desir duct as ye i.sh.crystals

(L1om, 3100 83X e fyede a5 e peRe e R By b REiAE

1-{4-[4- Met hahlen)a-o(yéropfdpﬁrkdéambomaicw{d-vmhempoumn &hehyl5-
cyclopropanecarboxylic acid. Compound 13A was prepared in quantitative yield. MS:

10 177 M+1)*.

Preparation of 1-(4-Chlorosulfonyl-phenyl)-cyclopropanecarboxylic acid methyl

ester (compound 13B)

15

13B
Compound 13B was prepared analogously to compound 12B. 57% yield. MS: 239
M-CD)*.
20
Preparation of 1-(4-Mercapto-phenyl)-cyclopropanecarboxylic acid methyl ester
(compound 13C)
~
HS
25 13C

Compound 13C was prepared analogously to compound 12C.

30



yl met hyl sul fanyl | - phenyl } - cycl opr opanecar boxylic acid (Conpound 13)
O CH 25 13 WD 03/074050 PCT/1B03/00708 -
1- Phenyl -wopaBopepanecar boxyl i ¢ acid mnet hyl

SSI

FFF
66 Preparation of
ester (conmpoumdT/IRGH)07E&8 13A

Conpound 13A was made follow ng the procedure in Exanple 12A, by repl acing

2- Phenyl

-cycl opr opanecar boxylic acid with conpound 1-Phenyl -

cycl opropanecar boxylic acid. Conpound 13A was prepared in quantitative

yield. Ms:

10 177 (MFl) +.

Preparati on of

1- (4- Chl or osul f onyl

- phenyl ) - cycl opr oparggcar boxyl i ¢ aci d net hyl

ester

(conpound 13B) C1O2S \

to conpound 12B. 57% y| eI d I\/IS

1- (4- Mer captiyepaeation
13C) HS ylmethylsul any

0 15 13B Corrpound 13B was prepared anal ogously
reparation of

rﬂ'@déﬁb‘ﬂi@?!"}'ﬂe@ﬂrﬂ“ﬂﬁp hazelt-er conpou nd

phenyl} cyclopropanecarboxyllc acid methyl ester (compound

13D):
F N
ralad@
F s S

O
o~
5
13D
Compound 13D was prepared analogously to compound 12D using the crude product
compound 13C. Yield was 12% in 2 steps. MS for 15D: 464 (M+1)*
10

Preparation of 1-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl}-phenyl}-cyclopropanecarboxylic acid (Compound 13):

Compound 13 was prepared analogously to compound 12. Compound 13 was

15  prepared in 54% yield. MS: 450 (M+1)".

Example 14

20  Synthesis of 1-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

ylmethylsulfanyl]-phenyl}-cyclopentanecarboxylic acid (Compound 14)

25

OH

14



25 13C Conpound 13C was prepared anal ogously to conpound 12C. 30 WO
03/ 074050 PCT/1B03/00708 - 67 Preparation of
1-{4-[ 4- \&Ohglo7 @5 4-tri f | uor onet hyl - phenyl ) -t hi azol - 5- PCT/IB03/00708
yl met hyl sul fanyl ] - phenyl } - cycl opr opanecar boxylic acid nethyl ester
(conpound 13D): FF/ F - S S OO 5 13D Conmpound 13D was prepared
anal ogously to conpound 12D using the crude product conpound 13C. Yield
was 12%in 2 steps. MS for 15D. 464 (Mtl)+ 10 Preparation of
1-{4-[4-Methyl -2-(4-trifluoronmethyl-phesgyl)-thiazol -5-
yl met hyl sul fanyl ] - phenyl } - cycl opr opanecar boxylic acid (Conpound 13):
Compound 13 was prepared anal ogously to conpound 12. Conpound 13 was 15
prepared i n Bgpaxatien @f 11thenylscyclopgnianecarhoxyhic acidmethykgstir{sampowyd
1-{4-[ 4- Met MA)2- (4-tri fl uoronet hyl - phenyl ) -t hi azol - 5-
yi met hyl sul f anyl ] - phenyl } - cycl opent anecar boxylic acid (Conpound 14) OH S S
O F- ~N

5

o)
14A

10 Compound 14A was made following the procedure in Example 12A, by replacing 2-
Phenyl-cyclopropanecarboxylic acid with 1-Phenyl-cyclopentanecarboxylic acid.

Compound 14A was prepared in quantitative yield. MS: 205 (M+1) .

Preparation of 1-(4-Chlorosulfonyl-phenyl)-cyclopentanecarboxylic acid methyl
15  ester (compound 14B)

ClO,S
14B

20  Compound 14B was prepared analogously to compound 12B. 50% yield. MS: 267
M-C)*:

Preparation of 1-(4-Mercapto-phenyl)-cyclopentanecarboxylic acid methyl
25  ester(compound 14C)

HS
14C
30



14 25 WO 03/074050 PCT/1B03/00708 - 68 Preparation of
1- Phenyl - cycl opent anecar boxylic acid nethyl ester (conpound 14A) 5 O 14A
10 Conmpouwo okAnM0dms nade foll ow ng the procedure in ExanplP€THB#S/00048
repl aci ng 2 Phenyl -cycl opropanecar boxylic acid with
1- Phenyl - cycl opent anecar boxylic acid. Conpound 14A was prepared in
gquantitative yield. M5 205 (M+l)+. Preparation of
1- (4- Chl orosul fonyl - phenyl ) - cycl opent anecar boxylic acid nmethyl 15 ester
(conpound 14B) C1lO2S 14B 20 Conpound -k4B was prepared anal ogously to
compound 12B. 50%yield. Ms: 267 (Md) +: Preparation of
1- (4- Mercapt o- phenyl ) -cycl opent anecar boxylic acid nethyl 25 ester(conpound
14C) HS \ 14mBondi3Q3r0prpswd prAvgrys @erysund 186. Conpound 14C was
prepared anal ogously to conmpound 12C. Preparation of
1-{4-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-

Preparation of 1-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

ylmethylsulfanyl]-phenyl}-cyclopentanecarboxylic acid methyl ester(compound

5 14D)

F F

14D

10  Compound 14D was prepared analogously to compound 12D using the crude product
compound 14C. Yield was 31% in 2 steps. MS for 14D: 492 (M+1)"*

Preparation of 1-{4-[4-Methyl-2-(4-triflueromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl}-cyclopentanecarboxylic acid (Compound 14)

15
Compound 14 was prepared analogously to compound 12 in 80% yield. MS: 478

M+1)".

Example 15
20 .
Synthesis of 4-Methyl-4-{4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-S-
yimethylsulfanyl]-phenyl}-pentanoic acid (Compound 15)

OH

25 15



yl met hyl sul f anyl ] - phenyl } - cycl opent anecar boxylic acid nethyl ester(conpound
514D FF O SSCF- ~I N14D 10 Conpound 14D was prepared anal ogously
to conmpouwo 03@D0e&i ng the crude product conpound 14C. Yi @Cu/18e0038 % in 2
steps. Ms for 14D. 492 (Mt])' Preparation of

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

yl met hyl sul f anyl ] - phenyl } - cycl opent anecar boxylic acid (Conpound 14) 15
Conmpound 14 was prepared anal ogously to conpound 12 in 80%yield. MS: 478
(Mt])+. Exanple 15 20 Synthesis of -70-

4-Met hyl - 4-{4-f4-nmethyl - 2- (4-trifluoronethyl-phenyl) - thi azol - 5-

vi et hyl sul f anyl | - ph Q% pentanoic acid (Conmpound 15) FOH S SO FN 25
15 WO 03/ 07 Pogsratim ofa% e@'@ddaphenyVBewwapalﬂ|mﬁhb‘fester (compound 15A)

4- Met hyl - 4- phenyl - pent anoi ¢ acid nethyl ester (conmpound 15A)

Et

o
15A
5
Compound 15A was prepared by hydrogenation of the corresponding crotonate
catalyzed by Pd/C (10%) in 93% yield. MS: 221 (M+1)™.
10
Preparation of 4-(4-Chlorosulfonyl-phenyl)-4-methyl-pentanoic acid ethyl
ester(compound 15B)
“Et
Clo,S
15 15B

Compound 15B was prepared analogously to compound 12B in 85% yield. MS: 283
M-C)*.

20  Preparation of 4-(4-Mercapto-phenyl)-4-methyl-pentanoic acid ethyl ester
(compound 15C)

HS
25 15C

Compound 15C was prepared analogously to compound 12C.

30



@KyoEt O 15A 5 Conpound 15A was prepared by hydrogenation of the
correspondi ng crotonate catalyzed by Pd/C (10% in 93%yvyield. M 221

(Mt ) +. MWoRsepasat i on of 4-(4-Chl orosul fonyl - phenyl ) - 4- meCyBop@nesanoi c
acid ethyl ester(compound 15B) Et C1O2S 15 15B Conpound 15B was prepared
anal ogously to conpound 12B in 85%yield. Ms: 283 (MCd) 20 Preparation of
4- (4- Mer capt o- phenyl ) - 4- net hyl - pentanoi ¢ acid ethyl ester (conpound 15C)
HS ~ 25 15C Conpound 15C was prepared anal ogously to conmpound 12C. 30 WO
03/ 074050 PCT/1B03/00708 -71 Prepar at-i7on of

4- Met hyl -4-{4-[4-nmet hyl -2-(4-trifluoronethyl -phenyl)-thiazol - 5-

| met hyl sul fanyl ] -phenyl l-pentanojc acid ethyl este 0 u 5 FFS\
é 0F y Pregallatign of X-I\ietﬁyl-4-?4-[J-methyl-2-(4-tri¥'luorometLylglsller;lgB-tngzo -B)
ylmethylsulfanyl]-phenyl}-pentanoic acid ethyl ester (compound 15D)

FF
S S 0
F \ I
N
15D

Compound 15D was prepared analogously to compound 12D using the crude product
compound 15C. Yield was 21% in 2 steps. MS for 17D: 508 (M+1)".

10
Preparation of 4-Methyl-4-{4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl}-pentanoic acid (Compound 15)
Compound 15 was prepared analogously to compound 12. Compound 1S was

15  prepared in 38% yield. MS: 480 (M+1)".

Example 16

Svnthesis of 3-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
20  ylmethylsulfanyl]-phenoxy}-propionic acid (Compound 16)

16

25



N 5 15D Conpound 15D was prepared anal ogously to conpound 12D using the
crude product conpound 15C Yield was 21 %in 2 steps. Ms for 17D: 508
(Mt1l) +. WO oBoepsas at i on of PCT/IB03/00708

4- Met hyl -4-{4-[4-nmet hyl -2-(4-trifluoronethyl -phenyl)-thiazol - 5-

yl met hyl sul f anyl ] - phenyl } - pent anoi ¢ aci d (Conpound. 15) Conpound 15 was
prepared anal ogously to conpound 12. Conpound 15 was 15 prepared in 38%
yield. Ms: 480 (M+l)+. Exanple 16 Synt hesis of
3-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5- 20

yl met hyl sul f anyl | - phenoxyl - propi onic acid (Conpound 16) OOH N S/ O NS
FF F 16 25 WO 03/074050 PCT/1B03/00708 - 72 Preparation of

3- Phenoxy- prRyeparation af BdPhepoxyypropinnie a¢id omshylrester gampognd 164\ 5 Conpound
16A is comercially available from Al drich of MIwaukee, W sconsin.
Preparati on of 3-(4-Chlorosul fonyl -phenoxy)-propionic acid nmethyl ester

©/°\/\([)]/0\

16A
5
Compound 16A is commercially available from Aldrich of Milwaukee, Wisconsin.
Preparation of 3-(4-Chlorosulfonyl-phenoxy)-propionic acid methyl ester
(compound 16B)
/@/O\/\H/O\
10 CISO; o
16B

Compound 16B was prepared analogously to compound 12B. 69% yield.

15 Preparation of 3-(4-Mercapto-phenoxy)-propionic acid methyl ester (compound

16C)

C/O o
\/\|r ~
HS 0
16C '

20
Compound 16C was prepared analogously to compound 12C.
Preparation of 3-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy}-propionic acid methyl ester (compound 16D)
25

16D



(conpound 16B) fo~ <ciso\ 0" o 10 2 16B Conpound 16B was prepared

anal ogously to conpound 12B. 69% yield. 15 Preparation of

3- (4- Mer captosopteemoxy) - propi oni ¢ aci d net hyl ester (conpowad/1BABGyosHS o 16C
20 Conpound 16C was prepared anal ogously to conmpound 12C. Preparation of
3-{4-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-

yl met hyl sul f anyl ] - phenoxy} - propi onic acid nethyl ester (conmpound 16D) 25 0
NSS FFF 16D W 03/074050 PCT/1B03/00708 - 73 Conmpound 16D was prepared
anal ogously to conpound 12D using the -cp3ude product conpound 16C. Conpound
16D was prepared in 49%yield. Ms: 211 (M1)+. Synthesis of

3-{4-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazqgl-5 5

yl net hyl sul f dungh AR yxey praprigH AbHPEousky; A compeHId JRE usB)g the crude product

compound 16C. Compound 16D was prepared in 49% yield. MS: 211 (M-1)".

Synthesis of 3-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
5  ylmethylsulfanyl]-phenoxy}-propionic acid (Compound 16)

Compound 16 was prepared by treating the ester with concentrated HBr in 17% yield.
MS: 454 (M+1)".

10 Example 17

Svynthesis of 2-{3-Methoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl}-2-methyl-propionic acid (Compound 17)

6}
i 0]
e
F N O\
17
15
Preparation of 2-(3-Methoxy-phenyl)-2-methyl-propionic acid methyl ester
(Compound 17A)
o<
0]
SN
20 17A

17A was prepared analogously to compound 11A. MS: 209 (M+1)".



Compound 16 was prepared by treating the ester with concentrated HBr in 17%
yield. WM. 454 (M+l) 10 Exanple 17 Synthesis of

2- { 3- Met heoy3474640 net hyl - 2- (4-tri fl uoronet hvl - phenyl) - t hi caliB&3/00708

vl met hyl sul fanyl | - phenyl }-2-net hyl -propionic acid (Conpound 17) o F F _ \

N 17 15 Preparation of 2-(3-Mthoxy-phenyl)-2-nethyl-propionic acid nethyl
ester (Conpound 17A) (?YYO o01-1 20 17A 17A was prepared anal ogously to
conmpound 11A. Ms: 209 (M+1)+. WO 03/074050 PCT/1B03/00708 - 74 Preparation
of 2-(4-Chl orosul fonyl - 3- net hoxy- phenyl7}- 2- net hyl - propionic acid 5 nethyl
ester (Compound 17B) 01-1 11 01- / o ci~l~ o o0l1*11 17B

Preparation of 2-(4-Chlorosulfonyl-3-methoxy-phenyl)-2-methyl-propionic acid
5 methyl ester (Compound 17B)

Oy,
c” i
O 0O

17B

10 17B was prepared analogously to compound 12B. 39% yield. MS: 271 (M-Cl)".

Preparation of 2-(4-Mercapto-3-methoxy-phenyl)-2-methyl-propionic acid
methyl ester (Compound 17C)

HS
o

15 ~
17C

17C was prepared analogously to compound 12C. Used as unpurified oil. MS: 239
M-1)".

20
Preparation of 2-{3-Methoxy-4-[methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-2-methyl-propionic acid methyl ester (Compound 17D)

25 17D



10 17B was prepared anal ogously to conmpound 12B. 39%yield. M5 271
(MCl)+. Preparation of 2-(4-Mercapto-3-nethoxy-phenyl)-2-nethyl -propionic
acid nmetwglo3essr (Conmpound 17C) 01-1 O HS 15 17C 17CroagBgympes ed

anal ogously to conpound 12C. Used as unpurified oil. Ms: 239 20
Preparation of

2-{3- Met hoxy-4-[nmet hyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-

yl met hyl sul fanyl ] - 2- et hyl - propi oni ¢ acid nmethyl ester (Compound 17D) ::sO
r 25 17D WD 03/ 074050 PCT/1B03/ 00708 _-7575 Conpound 17D was prepared

anal ogously to conpound 12D. Yield was 12% after flash col um
purification. Ms: 496 (M1l)+. Preparation of

2- { 3- Met hoxyCompfonndd7Pyas prepared ﬂﬂ&lvmshn@pmpwﬁém Yieldway b3 % sfters

yl et hyl sul fflaslytqluph ensifigati2a. M HA6-®f-opi.oni ¢ aci d ( Conpound 17) Conpound 17
was prepared anal ogously to conpound 12. Conmpound 17 was prepared in 50%
yi el d. I\/B Feepdritidn of 2-§3-Mthop)- 43-[4—8198]y1I2:|GSlirﬁ'llmi'omethyl-phenyl)-thlazol-5-

3-Methyl -3-{4-[4-pethyl -2-(4-1 |qurorrethyI i

yl met hyl Sul fyé'ﬁﬁth'SHHéW] Ph'Hm'}y |IH°P@BWF?6§£§P‘%%§°“6'B F s S
Compound 17 was prepared analogously to compound 12. Compound 17 was
prepared in 50% yield. MS: 482 (M+1)".

10 Example 18

Synthesis of 3-Methyl-3-{4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-S-
vimethvlsulfanyl]-phenyl}-butyric acid (Compound 18)

O
FF
S S
F%©\<\ I\
N
15
18
Preparation of 3-Methyl-3-phenyl-butyric acid methyl ester (Compound 18A
o
20

18A
18A was prepared analogously to compound 11A. 96% yield. MS: 179 (M+1)™.

25  Preparation of 2-Methyl-2-phenyl-propan-1-ol (Compound 18B)

©></O
18B

30  18B was prepared analogously to compound 1A. Quantitative yield. MS: 133 (M-
H,0)".



F N 15 18 Preparation of 3-Methyl-3-phenyl-butyric acid nethyl ester
(Compound 18A O 20 18A 18A was prepared anal ogously to conmpound 11A. 96%
yi el d. M3wOb3@74081) +. 25 Preparation of 2-Methyl - 2- phenyicTppBag@ned - ol
(Conpound 18B) 011~~ o 18B 30 18B-was prepared anal ogously to conpound
1A, Quantitative yield. Ms: 133 (M H2O +. WO 03/074050 PCT/|B03/00708 -
76 Preparation of 3-Methyl-3-phenyl-butyronitrile (Conpound 18C) CN 5 18C
Met hane sul fonyl chloride was added to a stirred solution of conmpound 18B
dissolved in CH2ClI 2 and triethyl am ngeat 0C. The m xture was stirred at
RT for 4 hr. It was then diluted wth CH2Cl 2 and washed with 1 x sat.

NH40, | x brine, dried (MgSO4) 10 and the sol vent renoved in vacuo to give
2.68 g (88% of the nethanesul fonated conpound. The net hanesul f onat ed

i nt er medi at Preparatiowdf 3-MethplsbphenyddutirgnistiledCompoprbdBCind added with

sodi um cyani de. The m xture was heated at 100C overnight. After cooling
down to RT, the reaction mxture was diluted with water and |l ayered with

CN

5 18C

Methane sulfonyl chloride was added to a stirred solution of compound 18B dissolved
in CH,Cl, and triethyl amine at 0°C. The mixture was stirred at RT for 4 hr. It was
then diluted with CH,Cl, and washed with 1 x sat. NH4Cl, 1 x brine, dried (MgSOs)
10 and the solvent removed in vacuo to give 2.68 g (88%) of the methanesulfonated
compound.
The methanesulfonated intermediate obtained from above was dissolved in DMSO
and added with sodium cyanide. The mixture was heated at 100°C overnight. After
cooling down to RT, the reaction mixture was diluted with water and layered with
15  ether. The layers were separated and the aqueous layer extracted with ether. The
combined organics were dried over MgSO, and condensed to give the crude product
as an oil. It was purified by silica gel chromatography eluted with 10%
EtOAc/Hexanes to afford the desired compound 18C as a clear oil (0.26 g, 26%).
MS: 160 (M+1)*.

20
Preparation of 4-(2-Cyan-1, 1-dimethyl-ethyl)-benzenesulfonyl chloride
(Compound 18D)
CN
Oy,
a1l
0
25 18D
18D was prepared analogously to compound 12B. 71% yield. MS: 222 (M-CI)".
Preparation of 3-(4-Mercapto-phenyl)-3-methyl-butyronitrile (Compound 18E)
30

/©></CN

HS
18E



15 ether. The layers were separated and the aqueous | ayer extracted with
ether. The conbined organics were dried over M\gSO4 and condensed to give
t he crudewprosduwso as an oil. It was purified by silica geCTahewaisogr aphy
eluted with 10% Et OAc/ Hexanes to afford the desired conmpound 18C as a
clear oil (0.26 g, 26%. Ms: 160 (Mtl)+. 20 Preparation of
4-(2-Cyan-1, 1-di net hyl - et hyl ) - benzenesul fonyl chloride (Conpound 18D) CN
O~~1 / C11 0 25 18D 18D was prepared anal ogously to conpound 12B. 71%
yield. Ms: 222 (Md)+. Preparation of77-
3- (4- Mer capt o- phenyl ) -3-net hyl -butyronitrile (Conpound 18E) 30 CN HS 18E
WO 03/074050 PCT/1B03/00708 - 77 18E was prepared anal ogousl y to conpound
12C. 92% vyield. Ms: 252 (MFl)+. Preparation of 3-Me N{
4- [ 4- et hy| IBEwrspreppradnalageusiy to spepgund- 126 82%) vigd. MS 252( +1)",
yl met hyl sul f anyl ] - phenyl } - butg/ronltrl | e (Conmpound 18F) CN S S F \

Preparation of 3-Methyl-3-{ 4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

5  ylmethylsulfanyl]-phenyl}-butyronitrile (Compound 18F)

10 Compound 18F was prepared analogously to compound 12D. Yield was 20% after
flash column purification. MS: 447 (M+1)".

Preparation of 3-Methyl-3-{ 4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl}-butyric acid (Compound 18)
15
Compound 18F stirred in 2-methoxy ethanol was added with 30 % NaOH solution.
The mixture was heated at reflux overnight. The solvent was removed in vacuo to
give the crude product as a dark oil. It was purified by silica gel chromatography
eluted with 15% EtOAc/Hexanes to afford the desired compound 18 as a yellow solid
20  (0.014 g, 8%). MS: 466 (M+1)".

Example 19

25  Synthesis of 3-{2.4-Dimethoxy-5-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-
5-ylmethylsulfanyl]-phenyl}-propionic acid (Compound 19)

30



N 18F 10 Conpound 18F was prepared anal ogously to conpound 12D. Yield was
20% after flash colum purification. Ms: 447 (M1)+. Preparation of

3- Met hyl -w8o{034740d0 et hyl - 2- (4-trifl uoromet hyl - phenyl) -t hi 220l1B&/00708

yl met hyl sul fanyl ] - phenyl }-butyric acid (Conpound 18) 15 Conpound 18F
stirred in 2-nmethoxy ethanol was added with 30 % NaOH sol ution. The

m xture was heated at reflux overnight. The solvent was renoved in vacuo to
give the crude product as a dark oil. It was purified by silica gel

chromat ography eluted with 15% Et OAc/-H8xanes to afford the desired
compound 18 as a yellow solid 20 (0.014 g, 8%. MS: 466 (M+l)+. Exanple 19
25 Synt hesi g of . . .

3-{ 2, 4- Di mettigR3ration af 33.ARimsthoxy mhenylpropienis grid syl gter(Gompoynd

5-yl net hyl sqlgf‘?nyl | - phenyl 1- propionic acid (Conpound 19) OU F Sg OF\ o
N 19 30 WO 03/074050 PCT/1B03/00708 - 78 Preparation of

3-(2, 4- D et hoxy- phenyl ) - propi Oct;i C acig et hyl ester(Conpound 19A) o ~ o

T

0O
19A

2,4-Dimethoxybenzaldehyde in THF was added to a stirred solution of sodium
hydride and triethyl phosphonoacetate in THF at 0°C. After 15 min., water was added
and the mixture was stirred at RT for 2 hr. The layers were separated and the aqueous
layer was extracted with ether. The combined organics was dried with MgSO4 and
10 evaporated to a yellow oil in quantitative yield. MS: 237 (M+1)".
Compound 19A was then prepared by hydrogenation of the unsaturated oil
catalyzed by Pd/C (10%) in 88% yield. MS: 239 (M+1)".

Preparation of 3-(5-Chlorosulfonyl-2,4-dimethoxy-phenyl)-propionic acid ethyl
15 ester (Compound 19B)

O
O~
O
o O
I I
19B
20
19B was prepared analogously to compound 12B. 52% yield. MS: 301 (M-CI)".
Preparation of 3-(5-Mercapto-2,4-dimethoxy-phenyl)-propionic acid ethyl ester
(Compound 19C)
25



O 19A 5 2, 4-D et hoxybenzal dehyde in THE was added to a stirred sol ution
of sodium hydride and triethyl phosphonoacetate in THE at 0C. After

mn., watwo osasoadded
| ayers were separated and the aqueous

15

and the m xture was stirred at RT fran/iBodno708The
| ayer was extracted with ether.

The

conbi ned organics was dried with MgSO4 and 10 evaporated to a yellow oil in

quantitative yield. Ms: 237 (M+]) +.

Conmpound 19A was then prepared by

hydr ogenati on of the unsaturated oil catalyzed by Pd/C (10% in 88%yield.
M5: 239 (M+1l)+. Preparation of -79-

3-(5-Chl orosul fonyl - 2, 4- di met hoxy- phenyl ) - propi oni ¢ acid et hyl

15 ester

(Conpound 19B) O I0CS\ O~ 0 O 19B 20 19B was prepared analogously to
conpound 12B9C5wgs prepdred anaipgonely to iwpapypund 1267 dlsed 6 juppurdfied oil. MS: 271

3- (5- Mer capt®1#1)4- di met hoxy- phenyl ) - propi oni ¢ acid ethyl ester

19C) 25 00O )Ila 0,-,,- HS O 19C

5

10

15

20

25

30

Preparation of 3-{2,4-Dimethoxy-5-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenyl}-propionic acid ethyl ester (Compound 19D)

| |
O O
F
Oy oy ~
F N | o
19D

Compound 19D was prepared analogously to compound 12D. Yield was 45% after
flash column purification. MS: 526 (M+1)".

Preparation of  3-{2,4-Dimethoxy-5-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenyl}-propionic acid (Compound 19)

Compound 19 was prepared analogously to compound 12. Compound 19 was
prepared in 54% yield. MS: 498 (M+1)".
Example 20

Synthesis of 3-{2,5-Dimethoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-
5-ylmethylsulfanyl]-phenyl}-propionic acid (Compound 20)

l O

S
MO0
20

Preparation of 3-(2,5-Dimethoxy-phenyl)-propionic acid ethyl ester (Compound
20A)

( Conpound



WO 03/ 074050 PCT/1B03/00708 - 79 19C was prepared anal ogously to conpound
12C. Used as unpurified oil. Ms: 271 (M |)+. Preparation of

3-{2, 4- Diwetohox405®- [ 4- met hyl - 2- (4-tri fl uoronet hyl - phenyl ) PET/IB03/00708

t hi azol - 5-yl met hyl sul f anyl ] - phenyl } - propi onic acid ethyl ester (Conpound
19D) O~o0o FSS/ F\ NI O 19D 10 Compound 19D was prepared

anal ogously to conpound 12D. Yield was 45% after flash columm purification.
MS: 526 (MHl)+. Preparation of

3-{2, 4- D met hoxy-5-[4-net hyl - 2- (4-tri f.Iggor onet hyl - phenyl ) -

t hi azol - 5-yl met hyl sul f anyl ] - phenyl } - propi oni ¢ acid (Conpound 19) 15
Compound 19 was prepared anal ogously to conpound 12. Conpound 19 was
prepared in 54%vyield. M 498 (Mt1l) +. 20 anpl e 20 Synt hesi s of
3-{2. 5- Di net hoxy- 4- F4- met hyl - 2-94 ' O yl - phenyl ) -t hi azol -

5-yl met hyl sul f anyl | - phenyl | - pr opi Conpound 20) 1 o Uo F S S

aci d

/[ F\lI ~ N25 ?
20A
20A was prepared analogously to compound 19A. 94% yield. MS: 239 (M+1)".
5
Preparation of 3-(4-Chlorosulfonyl-2,5-dimethoxy-phenyl)-propionic acid ethyl
ester (Compound 20B)
b
o
Oss o
c 1l |
o
10 20B

20B was prepared analogously to compound 12B. 88% yield. MS: 301 (M-CI)".

Preparation of 3-(4-Mercapto-2,5-dimethoxy-phenyl)-propionic acid ethyl ester
15 (Compound 20C)

20  20C was prepared analogously to compound 12C. Used as unpurified oil. MS: 271
(M+1)".



20 Preparation of 3-(2,5-D nmethoxy-phenyl)-propionic acid ethyl ester
(Compound 20A) 30 WD 03/074050 PCT/1B03/00708 -80- U O\ 20A 20A was

pr epar ed wpaBogmes! y to conmpound 19A. 94% vyield. M5 239 @PEHIBI3007E
Preparation of 3-(4-Chlorosul fonyl-2,5-di met hoxy-phenyl)-propionic acid
ethyl ester (Compound 20B) OO\ O-1,SOC 01 10 20B 20B was prepared
anal ogously to conpound 12B. 88%yield. Ms: 301 (Md)+. Preparation of

3- (4- Mer capt o- 2, 5- di met hoxy- phenyl )-propionic acid ethyl ester 15
(Conpound 20C) O O\ s g 20C 20 20C v@s prepared anal ogously to conpound
12C. Used as unpurified oil. MS: 271 (Mtl)+. WO 03/074050 PCT/|B03/ 00708

- 81

Preparation of 3-{2,5-Dimethoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
5  thiazol-5-ylmethylsulfanyl]-phenyl}-propionic acid ethyl ester (Compound 20D)

' (0]
O:@\/\/”\o/\
FF
S
O~
20D

10  Compound 20D was prepared analogously to compound 12D. Yield was 26% after
flash column purification. MS: 526 (M+1)".

Preparation of  3-{2,5-Dimethoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenyl}-propionic acid (Compound 20)

15
Compound 20 was prepared analogously to compound 12. Compound 20 was
prepared in 98% yield. MS: 498 (M+1)".
20 Example 21
Synthesis of {2.4-Dimethoxy-5-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
yimethyvlsulfanyl]}-acetic acid (Compound 21)
| |
0} O
o
F LR
S S 0o
F%r
N
25



Preparati on of 3-{2,5-D nethoxy-4-[4-nmethyl-2-(4-trifluoronethyl-phenyl) 5
t hi azol - 5-yl net hyl sul fanyl ] - phenyl }-propi onic acid ethyl ester (Conpound
20D) 1 OwbDo3e7485@©C F \ N 20D 10 Conmpound 20D was pr epared/iBosaiooggous| y to
conmpound 12D. Yield was 26% after flash colum purification. M5 526

(Mtl) +. Preparation of

3-{2,5-D net hoxy-4-[4-nmet hyl -2-(4-trifluoronethyl -phenyl) -

t hi azol - 5-yl met hyl sul fanyl ] - phenyl } - propi onic acid (Conpound 20) 15
Conpound 20 was prepared anal ogously t-w2conpound 12. Conpound 20 was
prepared in 98%yi eId M5: 498 (M+])+. 20 Exarrple 21 Synthesis of ‘

{2, 4- Di met hoxy-5-[4-nmet hyl -2-(4-trifluoronethyl - nyI) thlazol

yl met hyl sul fR€pan wa@m 11.\@? oxpphpeyl hacesicyacid @e@ylﬁ@ FOS*P;?UH% 21 WO
03/ 074050 PGH/4LB03/00708 - 82 Preparation of (2,4-D nethoxy-phenyl)-acetic
acid nethyl ester (Conpound

21A was prepared analogously to compound 12A. Quantitative yield. MS: 211
M+1)".

Preparation of (5-Chlorosulfonly-2, 4-dimethoxy-phenyl)-acetic acid methyl
10  ester (Compound 21B)

21B

21B was prepared analogously to compound 12B. 83% yield. MS: 307 (M+1)".

15
Preparation of (5-Mercapto-2, 4-dimethoxy-phenyl)-acetic acid methyl ester
(Compound 21C)
| l
o) o]
O
-
HS o
20 21C

21C was prepared analogously to compound 12C. Used as unpurified oil. MS: 243
M+1)*

25



21A) U C auO 21A 5 21A was prepared anal ogously to conpound 12A

Quantitative yield. Ms: 211 (Mtl)+. Preparation of (5-Chlorosulfonly-2,
4- di met howgp-oplesege ) - acetic aci d net hyl
| 0 Cii

M5: 307 (M+l)+. 15 Preparation of (5-Mercapto-2,
4- di met hoxy- phenyl )-acetic acid nethyl ester (Conmpound 21 C) OO0 HSO

20 21C 21C was prepared anal ogously to conpound 12C. Used as unpurified

oil. Ms: 243 (M+ 1)+. 25 WD 03/074050 &BCT/ 1 B0O3/ 00708 - 83 Preparation of

{2 4- Di met hoxy- 5-[ 4- met hyl - 2- (4- trifluororrethyl phenyl ) -t hi azol -
5-yl et hyl sul fanyl ] -acetic acid

net hyl
Preparation of {2,4-Dimethoxy-5- [4 methyl 2 (4 gl‘l uoromeghy% plBenyl) thiazol-
5-ylmethylsulfanyl]-acetic acid methyl ester (Compound 21D)

Compound 21D was prepared analogously to compound 12D. Yield was 25% after
flash column purification. MS: 498 (M+1)".

10  Preparation of {2,4-Dimethoxy-5-[4-methyl-2-(4- tnfluoromethyl phenyl)-thiazol-
5-ylmethylsulfanyl]-acetic acid (Compound 21)

Compound 21was prepared analogously to compound 12. Compound 21 was
prepared in 82% yield. MS: 484 (M+1)".

15
Example 22

Synthesis of 3-{4-[4-Methtyl-2-(4-trifluoromethyl-phenyl)-thiazol-S-ylmethoxy]-

phenyl}-2-pyrrol-1-yl-propionic acid (Compound 22)
20

78
\ Y
\/\L/O N
- S OH
F
O
F
22

25

30

10 ester (ConpounaCZuB)3/am768 00
0 21B 21B was prepared anal ogously to conpound 12B. 83%yi el d.

0~S



uOO0O ~~S0 F\ N 5 21D Conpound 21D was prepared anal ogously to

conpound 12D. Yield was 25% after flash colum purification. Ms: 498

(Mt1) +. MWoRsepmsat i on of PCT/IB03/00708

{2, 4- Di met hoxy-5-[4-nethyl -2-(4-trifluoronethyl-phenyl)-thiazol -

5-yl met hyl sul fanyl]-acetic acid (Conpound 21) Conpound 21lwas prepared

anal ogously to conpound 12. Conpound 21 was prepared in 82%yield. M5 484

(Mt1) +. 15 Exanpl e 22 Synt hesis of

3-{4-[4-Methtyl -2-(4-trifluoronethyl-phkgnyl)-thiazol -5-yl net hoxyl -

phenyl | -2-pyrrol-1-yl-propionic acid (Conmpound 22) 20 N1 O\ ONF I S/ OH

FO F 22 25 30 WO 03/074050 PCT/1B03/00708 - 84 Preparation of

3- { 4- [ 4- Met Hirgparatipn of 3+{#[4rdleshir Ry(H-tpRupsaneth Hr pheayl) ghiazol-5-
ylmethoxy]-phenyl}-2-pyrrol-1-yl-propionic acid methyl ester (Compound 22A)

5 22A

Compound 22A was prepared according to the method of example 1F utilizing 3-(4-
hydroxy-phenyl)-2-pyrrol-1-yl-propionic acid methyl ester. MS: 501 (M+1)".

10 Preparation of 3-{4-[4-Methtyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethoxy]-phenyl}-2-pyrrol-1-yl-propionic acid (Compound 22)

Compound 22 was prepared according to the method of example 1 utilizing
compound 22A. MS: 487 (M+1)".

15
Example 23
Svynthesis of 3-{4-[4-Methtyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxy]-
phenyl}-2-phenyl-propionic acid (Compound 23)
20

OH

23



yl met hoxy] - phenyl }-2-pyrrol - 1-yl -propi oni c acid nethyl ester (Conpound 22A)
M ONFI \ S( OG- F~0O F5 22A Conpound 22A was prepared according to
t he net howoaB/oesampl e 1F utilizing 3-(4- PCT/IB03/00708

hydr oxy- phenyl ) - 2-pyrrol -1 -yl -propionic acid nethyl ester. M. 501 (M+l) +.
10 Preparation of 3-{4-[4-Methtyl-2-(4-trifluoronethyl-phenyl)-thiazol-5-
yl met hoxy] - phenyl }-2-pyrrol - 1-yl -propi onic acid (Conpound 22) Conpound 22
was prepared according to the nethod of exanple 1 utilizing conpound 22A
V5. 487 (M+l)+. 15 Exanpl e 23 Synt hesi.gs50f

3-{4-[4-Methtyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-yl net hoxyl -
phenyl ] - 2- phenyl - propi onic acid (Conmpound 23) 20 NOFI ~S OH F O F 23
WO 03/ 074050 PCT/1B03/00708 - 85 Preparation of

3-{4-[4-Met 'i%;'»zir%ii()ﬁ‘ of 5-i{Il-'[MMeQHR'i-Ey(ll-'tﬂhsgyolra&flﬁi-[ﬁ?eﬂs'l)ﬁhiazol-S-

ylmethoxy]-phenyl}-2-phenyl-propionic acid methyl ester (Compound 23A)

O—

23A

Compound 23A was prepared according to the method of example 1F utilizing 3-(4-
hydroxy-phenyl)-2-phenylpropionic acid methyl ester. MS: 512 (M+1)".

10
Preparation of 3-{4-[4-Methtyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethoxy]-phenyl}-2-phenyl-propionic acid (Compound 23)

Compound 23 was prepared according to the method of example 1 utilizing

15  compound 23A. MS: 498 (M+1)".

Example 24
Synthesis of 3-{4-[4-Methtyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

ylmethylsulfanyl]-phenyl}-2-pyrrol-1-yl-propionic acid (Compound 24)

20

S S —
F Nz

F N OH



yl met hoxy] - phenyl } - 2- phenyl - propi oni ¢ acid nethyl ester (Conpound 23A) I N
OFI S(/ O FO 5 F 23A Conpound 23A was prepared according to the

met hod ofwexatnpdoso | F utilizing 3-(4- hydroxy-phenyl) - 2- pheaylipexpreni c aci d
met hyl ester. Ms: 512 (Mtl)+. 10 Preparation of

3-{4-[4-Methtyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-

yl met hoxy] - phenyl } - 2- phenyl - propi oni ¢ acid (Conpound 23) Conpound 23 was
prepared according to the method of exanple 1 utilizing 15 conpound 23A
M5: 498 (Mrl) +. Exanpl e 24 Synthesis afge.-

3-{4-[4-Methtyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-

vl met hyl sul fanyl | - phenyl )-2-pyrrol -1l -yl -propionic acid (Conpound 24) 20 N
FSSFN O FF O HMW 03/074050 PCT/24803/ 00708 - 86 24

Preparation of 3-(4-Dimethylcarbamoylsulfanyl-phenyl)-2-pyrrol-1-yl-propionic
NS Q

~

S o’

@)

5 acid methyl ester (Compound 24A)

‘ 24A
3-(4-Hydroxy-phenyl)-2-phenylpropionic acid methyl ester, EtsN, 4-dimethylamino-
pyridine and dimethy! thiocarbamoyl chloride in dioxane was refluxed for 16h. After

10  removing most of solvent, the mixture was partition between ethyl acetate and water.
The organic layer was separated, washed with water, dried, filtered and evaporated to
afford 4-dimethylthiocarbamoyloxy-phenyl-propionic acid methyl ester, was used in
the next step without further purification.
4-Dimethylthiocarbamoyloxy-phenyl-propionic acid methyl ester in THF was added

15  drop wise into a refluxed solution of tetradecane, refluxed for another 3 hours. The
solvent was decanted after cooling to room temperature, remaining oil washed several
times with hexane. It was purified by flash column chromatography to afford
compound 24A. MS: 333(M+1)".

20  Preparation of 3-{4-[4-Methtyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl}-2-pyrrol-1-yl-propionic acid (Compound 24)

A solution of compound 24A in MeOH and NaOH was refluxed for 5 h. Then the 5-
chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol was added and the

25 mixture was refluxed for another hour. The solvent was removed and the crude



Preparation of

3-(4-Di nmet hyl car banoyl sul f anyl - phenyl ) -2-pyrrol -1-yl-propionic 5 acid

met hyl eswero3o@owspound 24A) NS O O 24A PCT/IB03/00708

3- (4- Hydr oxy- phenyl ) - 2- phenyl propi oni ¢ acid nethyl ester, Et3N, 4-dinethyl
am no- pyridine and di nethyl thiocarbanmoyl chloride in di oxane was refl uxed
for 16h. After 10 renoving nost of solvent, the m xture was partition

bet ween et hyl acetate and water. The organic | ayer was separated, washed
with water, dried, filtered and evapor.ayed to afford 4-di neth y | thi
ocar bamoy | ox y-phen yl -propi onic acid nethyl ester, was used in the
next step without further purification. 4-D

met hyl t hi ocaréduebyhsopuyifish db flastpeadpine plhirematogthphe torafforé decompaunid. was  added
15 drop mnsgwg &ﬁ 4 | uxed solution of tetradecane, refluxed for another
3 hours. S0 Jent was decanted after cooling to roomtenperature,
remai ni ng oil washed several tinmes with hexane. It was purified by flash
colum chromat ography to afford co HF? 4A. M5 333(M+l) +. 20
Preparation of 3-{4-[4-Methtyl-2- (4 onet hyl - phenyl ) -t hi azol - 5-

yl met hyl sul fﬂﬂlll&lsm@%!g]!he?y‘l%fﬁﬁh‘rﬁefh?— g%@ﬂilffﬂﬂm d (Conpound 24) A
sol ution of "conpoun Tn was refl uxed for.5 h. Then the 5-
chl or omret hy|(triflverphng any ol i hepg pticagid added and
the 25 nixtz;@ ﬁgg égéiuxed for an ther hour . The solvent was removed and
t he crude PCT/ 1 B03/ 00708 - 87 product was purified by flash
col um chronat ography to afford the conpound 24. MS:©503 (M+l)+. Exanple
25 o}

OH

O~

25

10

Preparation of (2-amino-4-hydroxy-5-methylphenyl)thiocarbonitrile (Compound

25A)
OH

NH,
SCN

15
25A

To a mixture of 5-amino-2-methylphenol, sodium thiocyanate and sodium bromide
in anhydrous methanol, and bromine in methanol was added dropwise over 30

20  minutes and allowed to stir at 0 °C for 1 h. Saturated sodium bicarbonate was added
to bring pH 7, and the crude product was extracted with ethyl acetate. The combined
organics were washed with brine, dried over anhydrous sodium sulfate, concentrated,

and purified using normal phase chromatography to afford the title product. 400 MHz



5 Synthesis of 2-[5-(acetylam no)-2-nethyl-4-({4-nethyl-2-[4-
(trifluoronethyl)phenyl] (1, 3-thiazol-5-yl)I nethylthio)phenoxyl acetic acid
(Compoundw®@5B/0@0sAOH F F/ SS F- 1 HN N 25 10 PrepacatiBeaoocss

(2- am no- 4- hydr oxy- 5- net hyl phenyl )t hi ocarbonitrile (Conmpound 25 A) OH NH2
SCN 15 25A To a m xture of 5-am no-2-nethyl phenol, sodiumthiocyanate and
sodi um brom de in anhydrous nethanol, and brom ne in nethanol was added
dropwi se over 30 20 mnutes and allowed to stir at 0 C for | h. Saturated
sodi um bi carbonate was added to bringgH 7, and the crude product was
extracted with ethyl acetate. The conbi ned organi cs were washed with

brine, dri e over anhgdrous sodi um su concentrat ed and purified
usi ng nornal Orfiat ®§7 A pnyH1-d- lé)f(ﬁolrl‘g PRE (il H)-e- 3 GtIdr 1.9 géﬁ Mz WO
03/ 074050 P?‘H)I B0O3/00708 - 88 ' H NWR (DVMSO-d6) S 9.72 (s, | , 7.10 (s,
I , 6.30 , , 5.59 (s, 2H), 1.98 (s,

Preparation of methyl 2-(3-amino-4-cyanothio-6-methylphenoxy)acetate
5 (Compound 25B)

The title compound was prepared in the manner analogous to Example 3B with the

product from example 25A methyl bromoacetate and cesium carbonate in acetonitrile.

400 MHz 'H NMR (DMSO-dg) & 7.20 (s, 1H), 6.28 (s, 1H), 5.71 (s, 2H), 4.77 (s, 2H),
10 3.71 (s, 3H), 2.04 (s, 3H).

Preparation of methyl 2-[5-(acetylamino)-4-cyanothio-2-methylphenoxy]acetate
(Compound 25C)

oS

O

NH

SCN /J=°

15 25C

A mixture of the product from example 25B and acetic anhydride in pyridine was
stirred at ambient temperature overnight, then ethy] acetate was added, washed with
water, brine, dried over anhydrous sodium sulfate, concentrated to give 25C. 400

20 MHz 'H NMR (DMSO-ds) § 7.55 (s, 1H), 6.81 (s, 1H), 4.90 (s, 2H), 3.70 (s, 3H),
2.23 (s, 3H), 2.07 (s, 3H).

Preparation of methyl 2-[5-(acetylamino)-2-methyl-4-sulfanylphenoxyJacetate
(Compound 25D)
25



3H). Preparation of methyl 2-(3-am no-4-cyanot hi o-6-nethyl phenoxy)acet ate
5 (Conpound 25B) The title conpound was prepared in the manner anal ogous to
Exanpl e 3Bowsbhoshe product from exanpl e 25A net hyl brompacaBed/@7end
cesium carbonate in acetonitrile. 400 Mz 'H NVR (DMSO-d6) 6 7.20 (s, IH),
6.28 (s, | H, 571 (s, 2H), 4.77 (s, 2H), 10 3.71 (s, 3H), 2.04 (s, 3H.
Preparati on of nethyl
2- [ 5- (acet yl am no) - 4- cyanot hi o- 2- met hyl phenoxy] acetate (Conmpound 25C) 0 O
NH SCN O 15 25C A m xture of the proggct from exanple 25B and acetic
anhydride in pyridine was stirred at anbient tenperature overnight, then
et hyl acetate was added, washed with water, brine, dried over anhydrous
sodi um sul fate, concentrated to give 25g R0 MHz 'H NWR (DVBO-d6) S
7.55 (s, 1H), 6.81 (s, 1H, 4.90 (s, 2 H»70 (s, 3H), 2.23 (s, 3H), 2.07
(s, 3H). Preparation of nethyl
2-[5-(acetyl am no) - 2- et hyl - 4- sul f anyl Xyl acetate (Conpound 25D) 25 WO
03/ 074050 PCT/1B03/00708 - 89 0'-'Y" \/1__I_ONH

SH

25D

A mixture of the product from example 25C, dithiothreitol and 0.2M potassium in

5 methanol was refluxed for 1 h. After cooling, ethyl acetate was added, washed with
water, brine, dried over anhydrous sodium sulfate, concentrated, and purified using
normal phase chromatography to afford the title product. 400 MHz 'H NMR (DMSO-
ds) 8 9.26 (s, 1H), 7.25 (s, 1H), 7.20 (s, 1H), 4.81 (s, 2H), 3.71 (s, 3H), 2.12 (s, 3H),

1.95 (s, 3H).
10
Preparation of methyl 2-[5-(acetylamino)-2-methyl-4-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl)}methylthio)phenoxyJacetate
(Compound 25E)
6]
FF |
>L©_‘<\S I\S
F
N HN o
15 25E

The title compound was prepared in the manner analogous to Example 1F with the
product from example 25D, 5-(chloromethyl)-4-methyl-2-[4-
(trifluoromethyl)phenyl]-1,3-thiazole and cesium carbonate in anhydrous acetonitrile.

20 400 MHz 'H NMR (CDCls) § 8.25 (s, 1H), 7.92 (m, 3H), 7.68 (d, 2H), 4.70 (s, 2H),
4.00 (s, 2H), 3.81 (s, 3H), 2.20 (s, 3H), 2.12 (s, 3H), 2.02 (s,3H). MS m/z 524.83
(M+1).



SH 25D A m xture of the product fromexanple 25C, dithiothreitol and 0.2M
potassiumin 5 nethanol was refluxed for 1 h. After cooling, ethyl acetate
was addedwowashwdo wi th water, brine, dried over anhydrouspsadBesnoges f at e,
concentrated, and purified using normal phase chromatography to afford the
title product. 400 MHz 'H NWR (DVMSO d6) S 9.26 (s, | H), 7.25 (s, 1 H),
7.20 (s, 1 H, 4.81 (s, 2H), 3.71 (s, 3H), 2.12 (s, 3H), 1.95 (s, 3H. 10
Preparation of nethyl 2-[5-(acetylam no)-2-nmethyl-4-({4-nethyl-2-[4-
(trifluoronethyl)phenyl] (1, 3-thiazol-59g!)}nmethylthio)phenoxy]acetate
(Conpound 25E) O OA O FF\NSSF-\ HN 15 25E The title conmpound
was prepared in the manner anal ogous to Exanple 1F with the product from
exanpl e 25D, 5-(chl oronethyl)-4-net hyl -2-[4-

(trifluoronethyl)phenyl]-1, 3-thiazole and cesi um carbonate i n anhydrous
acetonitrile. 20 400 MHz 'H NWR (CDC13) S 8.25 (s, I H), 7.92 (m 3H), 7.68
(d, 2H), 4. Repgaratianpf 2-[F(Q0tylamindHP;ma&h@14-({4;maHyl-2-24-20 (s, 3H), 2.12 (s,

R

(trifluosongthmpbn@ns) ] (1, 3-thiazol-5-yl)}methylt h| o) phenoxy] acetic acid

The title compound was prepared in the manner analogous to Example 1 with the
product from example 25E and lithium hydroxide monohydrate in

tetrahydrofuran/water mixture (10:1). MS m/z 510.75 (M+1).

10
Example 26
Synthesis of 2-[5-fluoro-2-methyl-4-({4-methyl-2-[4-(trifluoromethyl)phenyl|(1,3-
thiazol-5-yl)}methylthio)phenoxy]lacetic acid (Compound 26)
15

FF
H s
F N
26

20  Preparation of 5-fluoro-2-methylphenol (compound 26A)

OH

Je8

26A



5 (Conmpound 25) The title conmpound was prepared in the manner anal ogous to
Exanple 1 with the product fromexanple 25E and |ithi um hydroxi de
nonohydr awe o3f7405@t r ahydr of uran/water m xture (10:1). M mCZ/1BA00768 (M ) .
10 Exanpl e 26 Synthesis of

2-[5-fluoro-2-nethyl -4-({4-nmethyl-2-[4-(trifluoronethyl)phenyll (1, 3-

t hi azol - 5-yl ) { net hyl t hi 0) phenoxyl aceti ¢ acid (Conmpound 26) 15 O ~ OH F F
F\ F N 26 20 Preparation of 5-fluoro-2-nethyl phenol (conpound 26A) OH
F 26A WO 03/ 074050 PCT/1B03/00708 -91¢A m xture of

5-fl uoro- 2- net hyl phenyl am ne in concentrated sulfuric acid and water was
heated until a clear solution was obtained, then cooled to O C, a solution
of sodi um M miitte of 5-fwete-melsy |pietd pldmilredp wosenivated sulfiriniagidtaeg watehen pour ed

into boiled s turcgte Ccﬁ Eer tsulvaatg) sol u(tnigon oggcaﬁot}ﬁ@ ed lftclscr) m nut es,
cool ed and &¥FrEEeH Wt SlptRn wasobraed- (gl faRiedior “nAr e bt ne, dried
over anhydr QugumafirinnSidtérav 8, adasd dropome@tl B @bhutes, Bén/goudéiniobogiedd
purity. 400 MHz 'H NMR (CDC13) 8 7.05 (t, IH,. )
saturated copper sulfate solution and heated for 15 minutes, cooled and extracted with
5  ethyl acetate washed with water, brine, dried over anhydrous sodium sulfate, and
concentrated to give 26A in good purity. 400 MHz 'H NMR (CDCl3) 6 7.05 (t, 1H),

6.56 (m, 2H), 4.92 (s, 1H), 2.19 (s, 3H).

Preparation of (2-fluoro-4-hydroxy-5-methylphenyl)thiocarbonitrile (Compound
10 26B)

OH

SCN
26B

15  The title compound was prepared in the manner analogous to Example 3A with the
product from example 26A sodium thiocyanate, sodium bromide and bromine in
anhydrous methanol. 400 MHz 'HNMR (CDCl3) 6 7.35 (d, 1H), 6.67 (d, 1H), 5.41
(s, 1H), 2.22 (s, 3H).

20  Preparation of methyl 2-(4-cyanothio-5-fluoro-2-methylphenoxy)acetate
(Compound 26C)



6.56 (m 2H), 4.92 (s, 1 H), 2.19 (s, 3H). Preparation of
(2-fl uoro-4-hydroxy-5-net hyl phenyl ) thi ocarbonitrile (Conpound 10 26B) OH F
SCN 26B Wb oBletoso t | e conpound was prepared in the nanner pamaBoymass t o
Exanple 3A with the product from exanple 26A sodiumthiocyanate, sodium
brom de and bromne in anhydrous nethanol. 400 Mz 'H NVR (CDC13) 8 7.35
(d, 1H), 6.67 (d, IH, 5.41 (s, I H, 2.22 (s, 3H. 20 Preparation of
met hyl 2-(4-cyanot hi o-5-fl uor o- 2- net hyl phenoxy) acetate (Conpound 26C)
o""Yo' O ~ ( F SCN WO 03/074050 R@PLIB0O3/00708 - 92 26C The title
conpound was prepared in the manner anal ogous to Exanple 3B with the
product from exanple 26B, nethyl bronpacetate, and cesium carbonate in
anhydrous 5 acetonitrile. 400 Mz 'H NMC(CcDC13) 5 7.40 (d, | H), 6.55 (d,
1H), 4.68 (s, 2H), 3.85 (s, 3H), 2.26 (s, 3H). Preparation of methyl
2- (5-fluoro-2-nethyl-4-sul fanyl phenoxy) acetate (Conpound 26D) 10

The title compound was prepared in the manner analogous to Example 3B with the

product from example 26B, methyl bromoacetate, and cesium carbonate in anhydrous
5  acetonitrile. 400 MHz 'H NMR (CDCl3) & 7.40 (d, 1H), 6.55 (d, 1H), 4.68 (s, 2H),
3.85 (s, 3H), 2.26 (s, 3H).

Preparation of methyl 2-(5-fluoro-2-methyl-4-sulfanylphenoxy)acetate
(Compound 26D)
10

o’\n/ N

o)

F
SH

26D

15  The title compound was prepared in the manner analogous to Example 3C with the
product from example 26C, dithiothreitol and 0.2M potassium dihydrogenphosphate
in anhydrous methanol. 400 MHz 'H NMR (DMSO-dg) 6 7.21 (d, 1H), 6.88 (d, 1H)
5.10 (s, 1H), 4.84 (s, 2H), 3.69 (s, 3H), 2.10 (s, 3H).

20  Preparation of methyl 2-[5-fluoro-2-methyl-4-({4-methyl-2-[4-
(trifluoromethyl)phenyl}(1,3-thiazol-5-yl)}methylthio)phenoxyJacetate
(Compound 26E)



O-,Y0,, O F SH26D 15 The title conpound was prepared in the manner
anal ogous to Exanple 3C with the product from exanple 26C, dithiothreitol
and 0. 2M wotasziosen di hydr ogenphosphate i n anhydrous net haaaliBo3i@0osvHz ' H
NVR (DMSO-d6) b 7.21 (d, | H, 6.88 (d, I H 5.10 (s, | H, 4.84 (s, 2H),
3.69 (s, 3H), 2.10 (s, 3H). 20 Preparation of nethyl
2-[5-fluoro-2-nethyl-4-({4-nmet hyl -2-[ 4-

(trifluoromethyl)phenyl] (1, 3-thiazol-5-yl)}nethylthio)phenoxy]acetate
(Compound 26E) WD 03/074050 PCT/I1B03/00308 -93 0 g~ FF\ SSI O F\
N 26E 5 The title conpound was prepared in the manner anal ogous to Exanpl e
IF with the product fromexanple 26D, 5-(chloro |')-4-methyl -2-[4-
(trifluoromethyl)phenyl]-1, 3-thi azole and cdgsi umﬁbonate in 15 m of
anhydrous acetonitri le. 400 M& HNI\/R( 8 (d, 2H), 7.65 (d,
2H), 7.12 (d, 1H), 6.47 ,F 4, 63 , 4. 12|(s, 2H), 3. 81 (s,
3H), 2.25 (s, 3H), 2.13 (s at nof

2- [ 5-fl uoro-2-net hyl -4- ({H me

26E

5  The title compound was prepared in the manner analogous to Example 1F with the
product from example 26D, 5-(chloromethyl)-4-methyl-2-[4-
(trifluoromethyl)phenyl]-1,3-thiazole, and cesium carbonate in 15 ml of anhydrous
acetonitrile. 400 MHz '"H NMR (CDCl3) & 7.98 (d, 2H), 7.65 (d, 2H), 7.12(d, 1H),
6.47 (d, 1H), 4.63 (s, 2H), 4.12 (s, 2H), 3. 81 (s, 3H), 2.25 (s, 3H), 2.13 (s, 3H).

10
Preparation of 2-[5-fluoro-2-methyl-4-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl) jmethylthio)phenoxy]Jacetic acid
(Compound 26)

15  The title compound was prepared in the manner analogous to Example 1 with the
product from example 26E, and lithium hydroxide monohydrate in

tetrahydrofuran/water mixture (10:1). MS m/z 471.72(M+1).

Example 27
20
Synthesis of 2-[5-methoxy-2-methyl-4-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl) }methoxy)phenylthio]acetic acid
(Compound 27)




(trifluoronethyl)phenyl] (1, 3-thiazol-5-yl))nethylthio)phenoxy]acetic acid
(Compound 26) 15 The title conmpound was prepared in the manner anal ogous to
Exanpl e Iweaiosh7406@ product from exanpl e 26E, and |ithi umpPeydB@xi0des
nmonohydrate in tetrahydrofuran/water mxture (10:1). M5 mlz 471. 72( M+l).
Exampl e 27 20 Synthesis of 2-[5-nethoxy-2-nethyl-4-({4-nethyl-2-[4-
(trifluoronethyl)phenyl](1.3-thiazol-5-yl)I nethoxy) phenylthiolacetic acid
(Compound 27) WO 03/074050 PCT/1B03/00708 -94 0 FFSLOH SO/ FO1 N
27 5 Preparation of (4-hydroxy-5-nethogs-2-net hyl phenyl)thiocarbonitrile
(Conpound 27A) OH SCN 10 27A The title conpound was prepared in the
manner anal ogous to Exanple 6B with 2 nethoxy-5-net hylghenol , sodi um

t hi ocyanate, sodium brom de, and brom ne in nethanol.3400 MHz ' H NWR

(DMSO-d6) 8 9.78 (s, 1 H), 7.20 (s, 1 H), 6.8 St MNop 3- 79 (s, 3H),
2.32 (s, 3H). FF
O
]
F \NI\ O—
27

5  Preparation of (4-hydroxy-5-methoxy-2-methylphenyl)thiocarbonitrile
(Compound 27A)

OH

SCN

10 27A
The title compound was prepared in the manner analogous to Example 6B with 2-
methoxy-5-methylphenol, sodium thiocyanate, sodium bromide, and bromine in
methanol. 400 MHz "H NMR (DMSO-dg) § 9.78 (s, 1H), 7.20 (s, 1H), 6.82 (s, 1H),
3.79 (s, 3H), 2.32 (s, 3H).

15
Preparation of [5-methoxy-2-methyl-4-({4-mefhyl-2—[4-
(trifluoromethyl)phenyl}(1,3-thiazol-5-yl)Jmethoxy)phenyl]thiocarbonitrile
(Compound 27B)

SCN

20



15 Preparation of [5-nethoxy-2-nethyl-4-({4-nethyl-2-[4-
(trifluoronethyl)phenyl] (1, 3-thiazol-5-yl)}nethoxy)phenyl]thiocarbonitrile
(Compoundwd®oBp7488N F F S OJ F _ \ | O- 20 N WO 03/ 0740%CTR803/d0B&x3/ 00708
- 95 27B The title conmpound was prepared in the manner anal ogous to
Exanple 1F with the product from exanple 27A,
5-(chloronethyl)-4-methyl-2-[4 5 (trifluoronethyl)phenyl]-1, 3-thiazole,

cesium carbonate in anhydrous acetonitrile. 400 MHz 'H NVMR (DMSO-d6) S

8.14 (d, 2H), 7.85 (d, 2H), 7.29 (s, 1b§, 7.25 (s, | H), 5.40 (s,

3.80 (s,

3H), 2.50 (s, 3H), 2.47 (s, 3H). Preparation of nethyl

2-[ 5- met hoxy-2-net hyl -4-({4-nmethyl-2-[4 10
(trifluoromethyl)phenyl] (1, 3-thiazol - 523 )} net hoxy) phenyl t hi o] acet ate
(Conpound 27C) O FSJO F/ \NSOF- 0-- 27C 15 The product fr
exanpl e 27B, and sodi um sul fide in anhydrous nethanol was

10

15

20

25

The title compound was prepared in the manner analogous to Example 1F with the
product from example 27A, 5-(chloromethyl)-4-methyl-2-[4-
(trifluoromethyl)phenyl]-1,3-thiazole, and cesium carbonate in anhydrous
acetonitrile. 400 MHz 'H NMR (DMSO-dg) & 8.14 (d, 2H), 7.85 (d, 2H), 7.29 (s, 1H),
7.25 (s, 1H), 5.40 (s, 2H), 3.80 (s, 3H), 2.50 (s, 3H), 2.47 (s, 3H).

Preparation of methyl 2-[5-methoxy-2-methyl-4-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl) }methoxy)phenylthio]acetate
(Compound 27C)

FF |
O
F N O—
27C

The product from example 27B, and sodium sulfide in anhydrous methanol was
refluxed for 2 h, then cooled and concentrated under reduced pressure. The residue
was dissolved in anhydrous acetonitrile, methyl bromoacetate and cesium carbonate
were added. The reaction mixture was heated at 60 °C for 2 h, then cooled and filtered
through Celite®, concentrated, purified using normal phase chromatography. 400
MHz '"H NMR (CDCls) & 8.04 (d, 2H), 7.70 (d, 2H), 7.08 (s, 1H), 6.82 (s, 1H), 5.23
(s, 2H), 3.88 (s, 3H), 3.70 (s, 3H), 3.52 (s, 2H), 2.50 (s, 3H), 2.39 (s, 3H). MS m/z
498 (M+1).

2H),

om

and



refluxed for 2 h, then cool ed and concentrated under reduced pressure. The
resi due was dissolved in anhydrous acetonitrile, nmethyl bronoacetate and
cesi um cawbasar®so wer e added. The reaction m xture was hea@cadBet/ooe® C for 2
h, then cooled and filtered 20 through Celite(r), concentrated, purified
usi ng normal phase chromatography. 400 Mz 'H NMR (CDCl1l3) S 8.04 (d, 2H),
7.70 (d, 2H), 7.08 (s, I H, 6.82 (s, I H, 523 (s, 2H, 3.88 (s, 3H,
3.70 (s, 3H), 3.52 (s, 2H), 2.50 (s, 3H), 2.39 (s, 3H. MS mz 498 (MW1l).
25 WD 03/ 074050 PCT/1B03/00708 - 96 Pmgparation of

2- [ 5- met hoxy- 2- et hyl - 4- ({4- nmet hyl - 2-[ 4-

(trifluoronethyl)phenyl] (1, 3-thiazol-5-yl)}nethoxy)phenylthio]acetic acid
( Conpound 2‘Pfel§al'¥henDfZ-I[%nw@hﬂ?d%meﬂH§4ﬁ{‘bmﬂBd 21-% t he manner anal ogous to

Exanple 1 w t he X | . oxi de
rmngﬁydr ate é“ﬂ‘“"r“%?’?ﬁw%ﬂg yli(%glrﬂj w% @[?%5& etﬁ:oxﬁqlgefdﬂt.hnll/#&ﬁ? )2‘485!83. 87 (Mt]).
10 Exanpl e 28ompoih®s7)s of

2, 2-di fl uoro-2-[5-net hoxy- 2- et hyl - 4- ({4- et hyl - 2-[ 4-
(trifluoromethyl)phenyi] (1, 3-thiazol-5-yl)}nmethoxy)phenylthiolacetic acid
(Conmpoung 28he §igie Qbmﬁblﬁndﬁvagﬁre%a(eh ifrthe mdnBCanalogous to Example 1 with the

product from example 27C, and lithium hydroxide monohydrate in

tetrahydrofuran/water mixture (10:1). MS m/z 483.87 (M+1).

10 Example 28

Synthesis of 2,2-difluoroe-2-[S-methoxy-2-methyl-4-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl) }methoxy)phenvlthiolacetic acid

(Compound 28)

15

0
FF /OI:C%OH
FF
S 0
F \ |
N
28

Preparation of 5-Methoxy-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
20 thiazol-5-ylmethoxy]-benzene disulfide (compound 28A)

_0 s—s O
O Mo 0¥

28A



28 Preparation of
5- Met hoxy- 2- et hyl - 4-[ 4-net hyl - 2- (4-trifl uoronet hyl - phenyl)

20

t hi azol - 5Swologtd4eexy] -benzene di sul fide (conpound 28A) , ®C$ABI00Dd8 F F C \
OI\'l OSFFNN 28A W 03/074050 PCT/1B03/00708 - 97 The title

conpound was prepared from conpound 27B and 0.2 M potassi um

di hydr ogenphosphate in nethanol in the manner anal ogous to Exanple 3C. 400

Mz 'H NVR (DVMSO-d6) b 8.13 (d, 4H), 7.88 (d, 4H), 7.10 (s,
2H), 5 5.38 (s, 4H), 3.70 (s, 6H), 2.59.(s, 6H), 2.25 (s, 6

2H)
H) .

6.98 (s,
Preparation

of ethyl 2,

2-di fl uor o- 2-[ 5- net hoxy- 2- met hyl - 4- ({4- net hyl - 2-[ 4-

(trifluoronethyl)phenyl] (1, 3-thiazol-5-yl)}nethoxy)phenylthio]acetate

( Conpound 2
product fro
was heat ed
concentrate

et hyl 2- br

reacti on m
5
10
15
20

8B) O /OSSO FFSFFO F 10 N 28B The mxture of the

LB Fpdiy D ERER AR e 27kt D2 Blog Ol > e

diiyarogeaptesphblesin meshaiobinwas mdnes ahalegbus o Bxdmypde 30s 48@et oni tri | e,

M I‘zgﬂ%\iﬁﬁf(bﬂa%oq?léﬁ%tff3e(d?21q),9‘.38%i M52, RERALE, EEE 2gged.  The

5.38 (s, 4H), 3.70 (s, 6H), 2.50 (s, 6H), 2.25 (s, 6H).

Preparation of ethyl 2,2-difluoro-2-[5-methoxy-2-methyl-4-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl) jmethoxy)phenylthio]acetate
(Compound 28B)

F@Sroﬁ )

N

28B

The mixture of the product from example 28A, triphenylphospine, HCI in water and
dioxane was heated at 60 °C for 12 h, then cooled to room temperature and
concentrated in vacuo. The residue was dissolved in anhydrous acetonitrile, ethyl 2-
bromo-2,2-difluoroacetate and cesium carbonate were added. The reaction mixture
was stirred at room temperature for 2 h, then filtered through Celite®. The filtrate
was concentrated, and purified using normal phase chromatography to afford the title
product. 400 MHz 'H NMR (CDCls) § 8.03 (d, 2H), 7.68 (d, 2H), 7.15 (s, 1H), 6.90
(s, 1H), 5.29 (s, 2H), 4.25 (q, 2H), 3.88 (s, 3H), 2.55 (s, 3H), 2.44 (s, 3H), 1.29 (4,
3H).



was stirred at roomtenperature for 2 h, then filtered through Celite(r).
The filtrate was concentrated, and purified using normal phase

chr omat ogwephyp74060 af ford the title 20 product. 400 VHz ' HPRIVRB(BWDAI3) 6
8.03 (d, 2H), 7.68 (d, 2H), 7.15 (s, 1 H), 6.90 (s, I H), 5.29 (s, 2H),
4.25 (q, 2H), 3.88 (s, 3H), 2.55 (s, 3H), 2.44 (s, 3H), 1.29 (t, 3H. WO
03/ 074050 PCT/1B03/00708 -98 Preparation of

2, 2-di fl uoro-2-[5-net hoxy- 2- et hyl - 4- ({4- et hyl - 2-[ 4-
(trifluoronethyl)phenyl] (1, 3-thiazol -5-9gl)}nmethoxy)phenylthio]acetic acid
(Conpound 28) 5 The product from exanple 28B was dissolved in a m xture of
nmet hanol and water, then treated with sodium hydroxide. After stirring at

70 C for | (Preparationat2i2dlifuerogd-(f-methoxy 2o0edyl-#4{4-ssthH@rifer at ure, and
idified t j . i )] ‘ | ected b
1? |C: tlralt i60n, q&"ﬁ@#’g‘ams?h yé’aghe}r?ﬁ Szll't\?/;vln't(2 ﬁl'%()\\'git)erﬁetgﬁﬁ%ﬁée@%@%@%ﬁ%g@r iegdei n zacuo

to afford t {€omipouad@8pduct. MS nfz 520 (M+l). 10 Exanple 29 Synthesis of
1-[ 13- Met hoxy-4-(4-met hyl -2(4-trifluoronet hyl nhenyl )t hi azol - 5-

vl met hyl sul f anyl | benzyl } pyrrolidi ne-2-carboxylic acid (Conpound 29) 15 F F
F Q N S5CC2te ﬂN)cht from example 28B was dissolved in a mixture of methanol and water,

then treated with sodium hydroxide. After stirring at 70 °C for 1 h, the reaction
mixture was cooled to room temperature, and acidified to pH 3 with 1 N HCl. The
white precipitate was collected by filtration, washed subsequently with water and

hexanes, and dried in vacuo to afford the title product. MS m/z 520 (M+1).

10
Example 29
Synthesis of 1-[{3-Methoxy-4-[4-methyl-2(4-trifluoromethylphenyl)thiazol-5-
ylmethylsulfanyl]benzyl}pyrrolidine-2-carboxylic acid (Compound 29)
15

N'{—J

Preparation of Dimethylthiocarbamic acid O- (4-formyl-2methoxyphenyl) ester
20  (compound 29A)



29 Preparation of Dinethylthiocarbamc acid 0- (4-fornyl-2methoxyphenyl)
ester 20 (conpound 29A) CHO S N~ OJ 29A WO 03/074050 PCT/1B03/00708 -
99 To a swbugsioomsof vanillin in D oxane, under nitrogen atPergposoe)s was
added di met hyl thi ocarbonyl chloride, triethylanmne, and DVAP. The
resulting mxture was warnmed to reflux and refluxed 16h, then diluted with
wat er and extracted with 5 Et OAc. The conbi ned extracts were washed with
wat er and brine, and the organic phase dried over sodium sulfate then
concentr at _ed. The residue was purifiedoby recrystallization in MeOH and
water to give 29A as a white solid. (np 126-127C) Analyzed for CL3HL5NQOZ:
Calc: C 55.21% H 5.48% N, 5.85% Found: C, 55.17% H 5.42% N, 5.92%
10 Preparation of 4-Mecapto-3-nmethoxybenzal dehyde (conpound 29B) J[?, CHO
HS O1*-1 1 9B, ... - - - [
1uyiGR P Qat e ni trogen
at mospher e ?8% S? urtf,glgtgﬁen1 ggrgpéo tedt&ﬁg%%qtr& rrrﬁétr%g)tsﬁr e’ ‘&I'bﬁg&?egsi due was
di ssol ved i dimehylahmarbphglchtbridadeeth Dnming, aodyPMAR. fibs pdseltiog nardreswiut i on of
500 , . ,
0% aqueous wsa(r)nqcla trc? FQHI(JjXr e(ljn)él rgﬁ\uxleg lgﬁttﬁén X},ﬁjsted with water and extracted with
5  EtOAc. The combined extracts were washed with water and brine, and the organic

phase dried over sodium sulfate then concentrated. The residue was purified by

recrystallization in MeOH and water to give 29A as a white solid. (mp 126-127°C)

Analyzed for C;3H;sNOy: Calc: C, 55.21%; H, 5.48%; N, 5.85%; Found: C, 55.17%;

H, 5.42%; N, 5.92%.

10
Preparation of 4-Mecapto-3-methoxybenzaldehyde (compound 29B)
CHO
HS ;
o<
15
29B

Compound 29A was heated to 230-240°C under nitrogen atmosphere for 1h, then
cooled to room temperature . The residue was dissolved in methano, placed under

20  nitrogen atmosphere, and solution of 50% aqueous sodium hydroxide in water was
added. The resulting mixture was refluxed for 16h, cooled to room temperature,
acidified with 2N HCL and extracted with EtOAc. The combined extracts were
washed with saturated aqueous sodium bicarbonate and brine. The organic phase was
dried over sodium sulfate and concentrated under vacuum. The residue was purified

25 by flash chromatography (silica gel, 10% EtOAc/Hexane) to give 29B as a yellow oil.
NMR (400Mhz, CDCl3) 8 3.96 (s, 3H), 4.16 (s, 1H), 7.32-7.40 (m, 3H), 9.87 (s, 1H).
MS: (m+1) 169.



added. The resulting m xture was refluxed for 16h, cooled to room
tenperature, acidified with 2N HCL and extracted with Et OAc. The conbi ned
extracts werog/o7avshed wi th saturated aqueous sodi um bi car lremaBes/@nes bri ne.
The organi ¢ phase was dried over sodium sul fate and concentrated under
vacuum The residue was purified 25 by flash chromatography (silica gel,
10% Et OAc/ Hexane) to give 29B as a yellow oil. NWR (400Mhz, CDClI3) 8 3.96
(s, 3H, 4.16 (s, I H, 7.32-7.40 (m 3H), 9.87 (s, 1 H. M (mtl) 169.
WO 03/ 074050 PCT/1B03/00708 - 100 Prepapati on of

3- Met hoxy-4-[4-nmethyl -2-(4-trifluoronethyl phenyl)thiazol - 5-

yl nmet hyl suf anyl ] benzal dehyde (conpound 29C) F F F \ | SSQCHO NOS5
29C To a sdireparationdf 39 ethoxadeidomethyl-2-44-trifleienomethylphgmylthisasdher e, was
added 5- chlybmetiglshfanyljbereiabdehy@e (donopoumd29Conet hyl phenyl )t hi azol e fol | owed
by cesium 10 carbonate. The resulting m xture was stirred 16h, diluted with
wat er. The precipitate was (Eol lected by filtration, dried, dissolved in
ethyl ether, and filtered. ltrate was concentrated under vacuum and
the residue purified by fl &sh mat ogr aphy silica gel, 20% Et OAc/ Hexane
to give 29C as a yellow solid. dl\ 2.55 (s, 3H), 3.92
(s, 3H, 4.74 (s, 2H), 7.46-7.5 7. (m 15 3H), 8.08-8.11

(m 2H), 8.20-8.23 (m 1 H), 9.89((.3{}'&%/6.0 T (mHl) 424,

29C

To a solution of 29B in acetonitrile, under nitrogen atmosphere, was added 5-
| chloromethyl-4-methyl-2-(4-trifluoromethylphenyl)thiazole followed by cesium
10 carbonate. The resulting mixture was stirred 16h, diluted with water. The precipitate
was collected by filtration, dried, dissolved in ethyl ether, and filtered. The filtrate
was concentrated under vacuum and the residue purified by flash chromatography
(silica gel, 20% EtOAc/Hexane to give 29C as a yellow solid. NMR (400Mhz,
CDCls) 8 2.55 (s, 3H), 3.92 (s, 3H), 4.74 (s, 2H), 7.46-7.50 (m, 1H), 7.68-7.72 (m,
15 3H), 8.08-8.11 (m, 2H), 8.20-8.23 (m, 1H), 9.89 (s, 1H). MS: (m+1) 424.

Preparation of 1-{3-Methoxy-4-[4-methyl-2-(4-trifluoromethylphenylthiazol-5-
ylmethylsulfanyl]benzyl}pyrrolidine-2-carboxylic acid methyl ester (compound
29 D)

20

S SAQ_/ C02Me
i



Preparation of

1-{3- Met hoxy-4-[4-nethyl -2-(4-trifluoronethyl phenyl)thiazol -5-

yl met hyl swbfoanydopbenzyl } pyrrol i di ne-2-carboxylic acid net lrgiT/iBet/@ros
(compound 29 D) 20 FF FN S S CO2Ms N O 29D WO 03/074050

PCT/ 1 B0O3/ 00708 - 101 To a solution of 29C in THE and

N, N - di net hyl et hyl eneurea under nitrogen atnosphere was added

DL- et hyl prol i ne hydrochl oride. The resulting mxture was stirred until
clear, then glacial acetic acid was addegg. dropwi se foll owed by sodi um

tri acet oxyborohydride in small portions over 30 mn. The reaction m xture
was stirred 5 16h, quenched with water, and extracted wth EtOAc. The
combi ned ext"l?(mm@utimmé”@deﬂ‘ﬁdfﬁ\nﬂtN)Nbdinmylafhﬁemug@rﬁﬂderpﬁfa@@ﬂvvas dried over

magnesi um sul| fat and ncent ified

e AT 8 N R N N

32/eI5I10\(/vSsoI3||_D d;tmlémz Gzﬁlzzlawal\mmen @@Gmacefﬁ: ac?% Qﬁ% Qd(dﬁ]wd(dgwlls%lﬁn%v?e%&(soamgo (m 2H)
- 3. ; : S, )

4.02-4.18 (rﬁlaefmymfz?byct@e“?fﬂj‘m It porgansepver 3Q yn. | ?%m%‘“g‘z&%w@&“ %“

/[2H), 7. 58 (l%h qlleﬁc%h%\nthl wétng)md gxtl‘!l@te& %th‘]itﬁAzl'f—he chnbifled éxRrs’wd8 (M 3H),

8.00 (d, J = 2H) . . Preparation of

1-[{3- Met howashﬁc[ wulm’etmflehQ ezgaﬂmphamvasr@te%ymh@%wmm|S@Jfa§¢ agl 15
yl met hyl sul f anyl ] BERREN b RAGTR] ok R&idhe AL BOAHdd 5 Rfh dnioAMBRRANAY ($9%a
gel, 20% EtOAc/Hexane) to give 29D as a yellow solid. NMR (400Mhz, CDCl3) &
2.03-2.20 (m, 2H), 2.22- 2.40 (m, 2H) 2.51 (s, 3H), 2.62-2.80 (m, 1H) 3.38-3.45 (m,
10 1H) 3.79 (s, 3H), 4.02-4.18 (m, 2H) 4.80 (s, 2H), 6.68-6.71 (m, 1/2H), 6.88-6.91 (m,
1/2H), 7.18 (d, J = 7Hz, 1/2H), 7.43 (d, J = THz, 1/2H) 7.63-7.69 (m, 3H), 8.00 (d, J
=4,2H). MS: (m+1) 537.

Preparation of 1-[{3-Methoxy-4-[4-methyl-2(4-trifluoromethylphenyl)thiazol-5-
15  ylmethylsulfanyl]benzyl}pyrrolidine-2-carboxylic acid (Compound 29)

To a solution of 29D in methanol was added lithium hydroxide monohydrate. The
resulting mixture was warmed to reflux and refluxed for 16h, then neutralized with
IN aqueous HCI and diluted with water. The precipitate was collected, air dried, then
triturated in EtOAc to give 29 as a white solid. MS: (m+1) 523.

20
Example 30
Synthesis of ({2-Methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-S-
ylmethylsulfanyl]-phenoxy}-phenyl-acetic acid (Compound 30)
O
/©/ © OH
N)ﬁ/\s
s
F

25 FoF

30



To a solution of 29D in nethanol was added |ithium hydroxi de nonohydrat e.
The resulting mxture was warnmed to reflux and refluxed for 16h, then
neut r al i ze0 ogiov4e50 | N aqueous HCl and diluted with water. TPaa/pox@rgstate
was collected, air dried, then triturated in EtOAc to give 29 as a white
solid. Ms: (m+l) 523. 20 Exanple 30 Synthesis of

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

yl met hyl sul f anyl | - phenoxyl - phenyl -acetic acid (Conmpound 30) OCH NS F 25
F F 30 WD 03/074050 PCT/1B03/00708 - -102- Preparation of

4-t hi ocyanat o- 2- et hyl - phenol (conmpound 30A) OH NCS 30A 5 The title
conpound was_prepared in a manner anal ogous to con;_P 3A. 400 WMHz 'H NMR
(DVBO- d6) S Preparatign 0f41tl)19cyﬁn§t§>-%-§t}etllylm engl (gpmpou ‘10 ) J =-8.1 Hz), 6.77
(d, I H J =8.1 Hz), 2.08 (s, 3H). 10 Preparation of

(4-thiocyanat o- 2- net hyl - phenoxy) - phenyl -lacegfjic acid ethyl ester (Conpound
30B) O

NCS
30A
5
The title compound was prepared in a manner analogous to compound 3A.
400 MHz 'H NMR (DMSO-ds) & 10.1 (s, 1H), 7.36 (s, 1H), 7.30 (d, 1H, J =8.1 Hz),
6.77 (d, 1H, J = 8.1 Hz), 2.08 (s, 3H).
10
Preparation of (4-thiocyanato-2-methyl-phenoxy)-phenyl-acetic acid ethyl ester
(Compound 30B)
(0]
o
NCS
15 30B

The title compound was prepared in a manner analogous to compound 3B by reacting
copound 30A with bromo-phenyl-acetic acid ethyl ester. MS: (m+1) 328.
Preparation of (4-Mercapto-2-methyl-phenoxy)-phenyl-acetic acid ethyl ester

20  (Compound 30C)
o}
o
HS
30C

25  The title compound was prepared in a manner analogous to compound 3C. 400 MHz
'HNMR (DMSO-de) §7.51 (d, 2H, J = 8.5 Hz), 7.35 (m, 3H), 7.07 (s, 1H), 6.99 (d,
1H, J = 10.5 Hz), 6.76 (d, 1H, J = 10.5 Hz), 5.90 (s, 1H), 5.03 (s, 1H), 4.04 (m, 2H),
2.15 (s, 3H), 1.04 (t, 3H, J = 7.3 Hz).

30



I~ 0 NCS 15 30B The title conpound was prepared in a manner anal ogous to
conpound 3B by reacting copound 30A with brono-phenyl-acetic acid ethyl

ester. M3WO(oamwr405828. Preparation of PCT/IB03/00708
(4- Mer capt o- 2- net hyl - phenoxy) - phenyl -acetic acid ethyl ester 20 (Conpound
3000 0 OHS"&;-- 11 30C 25 The title conpound was prepared in a

manner anal ogous to conpound 3C. 400 MHz 'H NWVR (DMSO-d6) S 7.51 (d, 2H, J
=85 Hz), 7.35 (m 3H), 7.07 (s, 1 H, 6.99 (d, 1 H J =10.5 Hz), 6.76
(d, 1 H J =10.5 Hz), 5.90 (s, | H, BH063 (s, 1 H, 4.04 (m 2H, 2. .15
(s, 3H, 1.04 (t, 3H J = 7.3 Hz). 30 WO 03/074050 PCT/1B03/00708 - 103
Preparation o

f .
{ 2- Met hyl - 4-Frepagatiop of i2-Methyl4-[4ymethyleditrifpenomethyliphenyh-thiazol-S-
yl met hyi sul fmethylsyifanyiphenpxainphenyacetic agid ethyt ¢ptar (CompoupddfiBbund 30D) o

O NSSFFF530D The title conpound was pgepared in a manner anal ogous

to conpound I F, usin
np g /@o o~
Njy\s
A

F
5 30D

The title compound was prepared in a manner analogous to compound 1F, using
compound 30C and 1B. MS: (m+1) 538.

10  Preparation of ({2-Methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy}-phenyl-acetic acid (Compound 30)

30D was saponified in the same manner as described for compound 1F to give, after
15  recrystalisation from CHCls/hexanes, the title compound as a solid. m/z =530

(M+1).
Example 31

20  Synthesis of {5-Chloro-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-

thiazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid (Compound 31)

31



conpound 30C and IB. Ms: (mtl) 558. 10 Preparation of

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

yl met hyl swibfoany4056 phenoxy} - phenyl -aceti ¢ acid (Conpound 3@LT3BL3/08a68
saponified in the same nanner as described for conpound 1F to give, after
15 recrystalisation from CHC13/ hexanes, the title conmpound as a solid. rn/z
= 530 (Mrl). Exanple 31 20 Synt hesis of

15- Chl oro- 2- et hyl - 4-f 4-net hyl - 2- (4-trifl uoronet hyl - phenyl) -

t hi azol - 5-yl met hyl sul f anyl | - phenoxyl - ageii ¢ acid (Conpound 31) 0 Ov OH NS
Scl FFF 31 W 03/074050 PCT/1B03/00708 - 104 Preparation of

5- Chl or o- 2- net hyl - 4-t hi ocyanat o- phenol (conpound 31A) OH NCSJ C 31A 5
The title conpound was prepared from 5-chl oro-2-nethyl -phenol in a manner

anal ogous t prepiratien @f §-f@hl&@-Mtl@@ﬂ-tﬁlmg'and%@m@ﬁ(ﬂt(&aﬂp(ﬁfnd 31A)
(5-chl oro- 2- net hyl - 4-t hi ocyanat o- phenoxy) - aceti ¢ aci d net hyl

OH

NCS
Ci

31A

The title compound was prepared from 5-chloro-2-methyl-phenol in a manner

analogous to compound 3A. MS m/z 199 (M+).

Preparation of (5-chloro-2-methyl-4-thiocyanato-phenoxy)-acetic acid methyl

10  ester (Compound 31B)

O\)J\O/

NCS
Cl

31B
The title compound was prepared from compound 31A in a manner analogous to

compound 3B. MS m/z 245 (M-CN).

15

Preparation of (5-chloro-4-mercapto-2-methyl-phenoxy)-acetic acid methyl ester

(Compound 31C)

O
O\)J\O/
HS
Cl
31C

20

The title compound was prepared from compound 31B in a manner analogous to
compound 3C. MS m/z 245 (M-1).



10 ester (Conpound 31B) 0 oko" '.( NCS Cl 31B The title conpound was
prepared from conpound 31A in a manner anal ogous to conpound 3B. M5 m z
245 (M CNyvo ozB748s@par at i on of (5-chl or o- 4- ner capt o- 2- net hyplcTpBen@s4s) - aceti
acid nethyl ester (Conmpound 31C) 0 HS ClI 31C 20 The title conpound was
prepared from conpound 31B in a manner anal ogous to conmpound 3C. MS niz
245 (M1). WD 03/074050 PCT/1B03/00708 - 105 Preparation of

{5-Chl oro-2-net hyl -4-[4-nmet hyl -2-(4-trifluoronethyl -

phenyl )t hi azol - 5-yl met hyl sul f anyl ] - phengxy}-acetic acid nmethyl ester
(Conpound 31D) 0O T S N S cl

Preparation of {5-Chloro-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-
phenyl)thiazol-5-yimethylsulfanyl]-phenoxy}-acetic acid methyl ester

(Compound 31D)
0
/©/O\/u\o/
N%%K\S
s o

31D

31C and 5-chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole (compound
1B) were coupled in a similar manner as described for compound 1F to provide, after

10 purification by flash column chromatography (gradient elution: 5% EtOAc/hexanes to
35% EtOAc/hexanes), the title compound as a yellow solid. MS m/z 502 (M+1).

Preparation of {5-Chloro-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid (Compound 31)

15
31D was saponified in the same manner as described for compound 1F to give, after
recrystalisation from CHCl3/hexanes, the title compound as a solid. MS m/z 488
(M+1).

20

25



F5FF31D 31C and

5-chl oronet hyl - 4-net hyl - 2-(4-trifl uoronet hyl - phenyl ) -t hiazol e (conpound

1B) were wouploesen a simlar manner as descri bed for conpoean@od/7¢so

provi de, after 10 purification by flash colum chronmat ography (gradi ent

el ution: 5% Et OAc/ hexanes to 35% Et OAc/ hexanes), the title conpound as a
yel low solid. M5 nfz 502 (M+l). Preparation of

{5-Chl oro-2-net hyl -4-[4-nmet hyl -2-(4-trifluoronethyl -phenyl) -

t hi azol - 5-yl met hyl sul f anyl ] - phenoxy} - acei ¢ acid (Conpound 31) 15 31D was
saponified in the same manner as described for conpound IF to give, after
recrystalisation from CHC13/ hexanes, the title conmpound as a solid. M5 nilz
488 (Mt]). 20 25 WO 03/ 074050 PCT/EXB@WIQ)O%S - 106 Exanple 32 Synthesis
of 2-[5-(met
(trifluoro henoxyl acetic acid
( Conmpound 3er|m101@n%tlﬂﬂph5nﬁ|115_-tﬂil l 5- vl)}methvlthlo)Dhenoxv]acetlc acid

(Compound 32)

y Jijwo*
O
I

5
32
Preparation of 5-(hydroxymethyl)-2-methylphenol (Compound 32A)
OH
H
32A

To 3-hydroxy-4-methylbenzoic acid in THF was added borane/THF complex (1.0 M
solution) slowly at 0 °C under nitrogen. After completion of addition, the mixture

15  was allowed to warm to room temperature, then heated at 70 °C for 2 h, cooled to
room temperature again, 1 N HCI (150 ml) was added slowly and stirred at room
temperature. The reaction mixture was concentrated in vacuo, then ethyl acetate was
added, washed with brine, dried over sodium sulfate, and concentrated to give 32A in
good purity. 400 MHz 'H NMR (DMSO-de) 8 9.19 (s, 1H), 6.98 (d, 1H), 6.77 (s,

20 1H), 6.62 (d, 1H), 5.03 (t, 1H), 4.39 (d, 2H), 2.08 (s, 3H).



5 32 Preparation of 5-(hydroxymnethyl)-2-nethyl phenol (Conpound 32A) OCH 10
\' I OH 32A To 3-hydroxy-4-nethyl benzoic acid in THE was added borane/ THF
conpl ex (WoO3Nv40s@l uti on) slowy at 0 C under nitrogen. AfrcariBeopéset i on of
addition, the mxture 15 was allowed to warmto roomtenperature, then
heated at 70 C for 2 h, cooled to roomtenperature again, I N HO (150 m)
was added slowy and stirred at room tenperature. The reaction m xture was
concentrated in vacuo, then ethyl acetate was added, washed with brine,
dried over sodi um sul fate, and concentnayed to give 32A in good purity.
400 MHz 'H NVR (DMSO-d6) 8 9.19 (s, | H, 6.98 (d, | H), 6.77 (s, 20 IH,
6.62 (d, IH, 5.03 (t, IH, 4.39 (d, 2H), 2.08 (s, 3H). WO 03/074050
PCT/ | BO3/ 00 Fygparatien pf Hr(msthoxy methybf2-me(hyiphenel teamgaund 2Byt hy| phenol
(Conpound 32B) OH O11-1 32B 5 To a stirred solution of 32A in net hanol
was added concentrated sulfuric acid slowwy at roomtenperature. The

m xture was refluxed overnight. After c®ling, pHwas adjusted to 3 - 4
with 2 N sodi um hydroxi de and concen d, then ethyl acetate was added,
washed with brine, dried over sodiums ht e, and concentrated to give 32B

in 10 good purity. 400 Mz 'H NVR ( DVE&:dt).&9.23 (brs, 1 H), 7.00 (d, |
H, 6.76 (s, | H), 6.62 (d, | H, 4'2%2]§S’ 2H), 3.23 (s, 3H), 2.10 (s,

3H) .
5

To a stirred solution of 32A in methanol was added concentrated sulfuric acid slowly
at room temperature. The mixture was refluxed overnight. After cooling, pH was
adjusted to 3 ~ 4 with 2 N sodium hydroxide and concentrated, then ethyl acetate was
added, washed with brine, dried over sodium sulfate, and concentrated to give 32B in

10 good purity. 400 MHz '"H NMR (DMSO-d) § 9.23 (brs, 1H), 7.00 (d, 1H), 6.76 (s,
1H), 6.62 (d, 1H), 4.29 (s, 2H), 3.23 (s, 3H), 2.10 (s, 3H).

Preparation of 5-Methoxymethyl-2-methyl-4-thiocyanato-phenol (Compound
320)

15
OH

SCN
32C

To a stirred solution of the product from example 32B, sodium thiocyanate, and

20  sodium bromide in methanol at 0 °C was added a solution of bromine in methanol
dropwise. After the completion of the bromine addition, the reaction mixture was
stirred at room temperature for 1 h, then concentrated in vacuo. The resulting residue
was taken up in ethyl acetate, washed with saturated sodium bicarbonate solution,

brine, dried over sodium sulfate, concentrated, and purified using normal phase



Preparation of 5-Methoxynethyl -2-net hyl - 4-t hi ocyanat o- phenol (Conpound

32C) 15 OH \ I O- SCN 32C To a stirred solution of the product from
exanpl e 3®B,03@osam t hi ocyanate, and 20 sodi um brom de i mcrasbsvaés at 0 C
was added a solution of bromne in nethanol dropw se. After the conpletion
of the brom ne addition, the reaction mxture was stirred at room
tenperature for 1 h, then concentrated in vacuo. The resulting residue was
taken up in ethyl acetate, washed with saturated sodi um bi carbonat e
solution, brine, dried over sodium sulifogte, concentrated, and purified

usi ng normal phase WO 03/ 074050 PCT/IBOS/ 00708 - 108 chromat ogr aphy to
affordthetltle product. 400 Mdz 'H NVR (DMSO-d6) S 10.18  (brs

7.46 (s, | rongategyaghy to affpyd thetitgproduct o0 Miizg bl MR Wsozfé)lﬁﬂ%i‘

Preparat i on B, %@) Bg)jy.ge%?ygof jrgté@(g ﬁ{)t QBQ%%HW%SWEIQ@TBXV) acetl ¢ acid

5 nmet hyl ester he m xture of the
product from exarrpl e 32C, net hyl brom)acet ate, and cesium car bonate in
anhydrous a heat e 2 h Af t he

reaction ni ff tﬁ(??%l E "f ethoxy Pﬁ’ﬂgﬁgﬁ @ﬁ'?gﬁiocwgq P*‘ "OXY) e 'Qggdl ut ed

wi t h di etshylmethyl ester (Compound 32D)

o/\n/ o<

o)

o<

SCN
32D

10 The mixture of the product from example 32C, methyl bromoacetate, and cesium
carbonate in anhydrous acetonitrile was heated at 60 °C for 2 h. After cooling, the
reaction mixture was filtered through Celite®. The filtrate was diluted with diethyl
ether, washed with brine, dried over sodium sulfate, and concentrated to give 32D.
400 MHz 'H NMR (DMSO-ds) § 7.58 (s, 1H), 7.06 (s, 1H), 4.96 (s, 2H), 4.50 (s, 2H),

15  3.74 (s, 3H), 3.32 (s, 3H), 2.22 (s, 3H).

Preparation of methyl 2-[5-(methoxymethyl)-2-methyl-4-
sulfanylphenoxy]acetate (Compound 32E)

o/ﬁr <

O

SN

20 SH

32E



ether, washed with brine, dried over sodiumsulfate, and concentrated to
400 MHz 'H NVR (DMBO-d6) 6 7.58 (s, 1H), 7.06 (s, 1H), 4.96 (s,
2H), 4.50w03/024d50 15 3.74 (s, 3H), 3.32 (s, 3H), 2.22 (CTABY3/00708

gi ve 32D

Preparati on of methyl 2-[5-(nethoxynethyl)-2-nmethyl-

sul f anyl phenoxy] acetate (Conpound 32E) O'-,.YO' O \ | O- 20 SH 32E WO

03/ 074050 PCT/1B03/00708 - 109 A solution of the product from exanple 32D,

dithiothreitol,

and 0.2 M potassium di hydrogenphosphate in net hanol

was

refluxed for I h under nitrogen, then_qgel ed and concentrated in vacuo.

The resulting residue was taken up in diethyl ether, and washed with
brine, dried over sodiumsulfate, concentrated, and purified using nornal
phase chronme} sgutaphyf theoprafifiad fremt ¢xempletI2P, ditlidiheditol, 400 Ol porsfivR ( CDClS) 5

1 fvageg fphlhacdng heutihiobted Rufedror fntadeSurdieh: ndh . |

7.17 (s,
3.45 (s,

2-[5- (et hO)ﬁMﬂB@dﬁ:&ﬁht}até’d iBtabyd. ”H‘re(réﬂﬂti’ﬁgtrhsydiuesz[sllaken up in-diethyl ether, and
(trifluoronethz phenyl](l 3-thiazol -5-yl)} et i

( Conpound 32¥38

5

10

15

20

25

bipe, F}ngl qqusgg_lgm sulétes cqus:ntthe a|n8 Brrllfe Qdoli(s}/r]gan%er}r%a
phase chromatography to afford the title product. 400 MHz 'H NMR (CDCl3) § 7.17
(s, 1H), 6.75 (s, 1H), 4.63 (s, 2H), 4.44 (s, 2H), 3.80 (s, 3H), 3.45 (s, 1H), 3.40 (s,
3H), 2.22 (s, 3H).

Preparation of methyl 2-[5-(methoxymethyl)-2-methyl-4-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl) Jmethylthio)phenoxyJacetate
(Compound 32F)

FF
H Y
F N
32F

Compound 32E was dissolved in anhydrous acetonitrile, then 5-(chloromethyl)-4-
methyl-2-[4-(trifluoromethyl)phenyl]-1,3-thiazole was added followed by cesium
carbonate. The mixture was stirred at room temperature for 2 h, then filtered through
Celite®, concentrated, and purified using normal phase chromatography to afford the
title product. 400 MHz 'H NMR (CDCl5) § 7.98 (d, 2H), 7.65 (d, 2H), 7.21 (s, 1H),
6.80 (s, 1H), 4.69 (s, 2H), 4.48 (s, 2H), 4.11 (s, 2H), 3.80 (s, 3H), 3.37 (s, 3H), 2.22
(s, 3H), 2.19 (s, 3H).

5



15 32F Conpound 32E was di ssol ved i n anhydrous acetonitrile, then
5-(chloronethyl)-4- nethyl-2-[4-(trifluoronethyl)phenyl]-1, 3-thiazole was
added f olwowsa@74990 cesi um carbonate. The m xture was sti r P€d/IRO3/600EM
tenperature for 2 h, then filtered through 20 Celiteconcentrated, and
purified using normal phase chromatography to afford the title product.
400 MHz 'H NWR (CDC13) 8 7.98 (d, 2H), 7.65 (d, 2H), 7.21 (s, 1H), 6.80
(s, 1 H, 4.69 (s, 2H), 4.48 (s, 2H), 4.11 (s, 2H), 3.80 (s, 3H), 3.37 (s,
3H, 2.22 (s, 3H), 2.19 (s, 3H. 25 \WP103/ 074050 PCT/1B03/00708 - 110
Preparati on of 2-[5-(nethoxynethyl)-2-nethyl-4-({4-nethyl-2-[4-
(trifluoronethyl)phenyl] (1, 3-thiazol-5-yl))nethylthio)phenoxy]acetic acid
( Conpound 3Breparntien of 24[%-(Wethosymethxh<2- W@W&rﬂéﬂyl‘ﬁ thyk2-ldanner ~ anal ogous to

mononydr at oy el peh|d @Wﬁ‘%ﬁbﬁ&mﬁ@ﬂ“ﬁh%ﬁ 3 Syt hesi s
of (4-{4-[4-(Weippun@32¥-trifl uoronethyl - phenyl)-thiazol -

yl met hyl sul fanyl ] - phenyl ) -cycl ohexyl)-acetic acid (Cbnpound 33): CH F F
S FN 15 33 Preparation of [4-(4-Chlorosulfonyl-phenyl)-cycl ohexyl]

-acetic aci driRtdilco@péiBid was prepared in the manner analogous to Example 1 with the
product from example 32F and lithium hydroxide monohydrate) in THF and water.
MS m/z 498 (M+1).

Example 33
10  Svynthesis of (4-{4-[4-Methyl-2-(4-trifluoromethyl-phenvl)-thiazol-5-

vimethylsulfanvyli]-phenvyl}-cyclohexyl)-acetic acid (Compound 33):

CO,H

FF

O

N

15 33

Preparation of [4-(4-Chlorosulfonyl-phenyl)-cyclohexyl]-acetic acid ethyl ester
(compound 33A):

CO,Et

20 CIO,S
33A

Compound 33A was prepared as follows. Chlorosulfonic acid was cooled to 0 °C.

Then (4-Phenyl-cyclohexyl)-acetic acid ethyl ester was added over 30 min. The



(conpound 33A): COR2Et ClO2S 20 33A Compound 33A was prepared as foll ows.
Chl orosul fonic acid was cooled to 0 C. Then (4-Phenyl-cycl ohexyl)-acetic
aci d et hyWoaswenswas added over 30 mn. The WO 03/ 074050 PCT/IB&OB/&0708 -
111 m xture was stirred at RT for 3h and was poured into ice (100g). The
cloudy solution was extracted with ether (2x50n). The extracts were dried
w th magnesium sulfate and concentrated to give a brown oil which was
passed t hrough a short pad of silica gel to afford the desired product. M
345 (Mt])" 5 Preparation of [4-(4-Mrcapto-phenyl)-cyclohexyl]-acetic acid
met hyl ester (Conmpound 33B): CO2Me HS ) 10 33B Conmpound 33A was refl uxed
with tin powder in MeOH and 4M HCI / di oxane. After 3h, the reaction m xture
was pour ed imiktir¢ wes skirted aCRZ@03h adevasipasied ive iag (§&gar Fhedoudnglutive aqueous

| ayer was extracted wth 12, [The, conbi ned o ' er 15 dried
with mmgnes Ul e fHE il dne SIRLA S0 AR kRS Rl B -, O
The ethyl esteoncersatedied ebipwhrolingiash eid fased througthe shiget pudlof eidicer . M5 263

(M1)' Preparation of . R
( 4- { 4- [ 4- Metgglo-ftopdsthe desired prasvst MY 3P - t hi azol - 5-
yl met hyl sul f anyl ] - phenyl } - cycl ohexyl ) -acetic acid nethyl ester (Conpound
330): CO2Mme
Preparation of [4-(4-Mercapto-phenyl)-cyclohexyl]-acetic acid methyl ester

(Compound 33B):
CO,Me

HS
10 33B

Compound 33A was refluxed with tin powder in MeOH and 4M HCl/dioxane. After

3h, the reaction mixture was poured into ice with CH,Cl,. The phases were separated

and the aqueous layer was extracted with CH,Cl,. The combined organic layers were
15  dried with magnesium sulfate, filtered and evaporated to give the crude thiol. The

ethyl ester was completely transesterified to the methyl ester. MS 263 (M-1)*

Preparation of (4-{4-[4-Methy1-2-(4-triﬂuoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl}-cyclohexyl)-acetic acid methyl ester (Compound 33C):

CO,Me

20

Compound 33B (crude mixture from above) was dissolved in acetonitrile with

chloride 5-chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole and Cs,COs.



FS/ 1 JCF_\ 20 N 33C Conpound 33B (crude m xture from above) was
di ssolved in acetonitrile with chloride

5- chl or oreOlglo7#soret hyl - 2- (4-tri fl uor onet hyl - phenyl ) - t hi a?PelraBéad7@s 2CC3.
WD 03/ 074050 PCT/1B03/00708 - 112 The reaction m xture was stirred at RT
overnight. Ether and water were added and stirring was continued for
another 5 mn. The |ayers were separated and the aqueous |ayer was
extracted with ether. The conbi ned organics were dried over MgS&™ and
concentrated to an oil. The crude produgg- was purified by col um

chromat ography 5 eluted with Et OAc and hexanes to give the desired
product. M5 520 (M+l)+ Preparation of

(4- { 4- [ 4- MetThgreaptipmmixtyre wWas somet #hR T prearight) Ethey a%watsr were added and

yl met hyl sul fg%gimﬁ%gw ang%%'ﬁ%ﬂ@?‘é’hﬁn g‘ﬂ@ﬁa‘z@ rsGfdr st %'rIH‘E'h 3%116%%0 To a

sol uti on of was ad H20 A ter refluxing
over ni ght, tlier oo extraored wath eticol B ®meﬁEda>rgjm3:sM\¢emrsdmmeMlg§Gmmeh The

i d di ssol yed d | | oud
ot ut | on wadoerraey Bt dl 1R BeRBogRT Y BuRE Wiy yShvce by 0™

MySO4and scorueéed wah BEDAJ AR Hek ik td Bive EHedieSitedviedut!r MBI s2d (- 15hr omat ogr aphy
to afford the desired product. M 506 (Mtl)+ Bl OLOQd CAL ASSAYS 20 The

conpounds of the present invention have denonstrated PPAR nodul ating

Preparation of (4-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl}-cyclohexyl)-acetic acid (Compound 33):
10

To a solution of 33C in MeOH and THF was added LiOH.H,O. After refluxing
overnight, the solution was cooled to RT and solvents were removed. The residue was
dissolved in water and neutralized with 1N HCI. The cloudy solution was extracted
with EtOAc and the extracts were dried with MgSOsand concentrated. Tﬁe crude

15  product was purified by chromatography to afford the desired product. MS 506
(M+1)*

BIOLOGICAL ASSAYS

20 The compounds of the present invention have demonstrated PPAR modulating
activity in the standard assays commonly employed by those skilled in the art.
Accordingly, such compounds and formulations comprising such compounds are
useful for treating, preventing or controlling hypercholesterolemia and

hyperlipidemia.

25

A. Selectivity Measurements

1. Test A. Transient transfections assay using the HepG2 hepatoma cell line.
30 HepG2 cells were transiently transfected with an expression plasmids

encoding hPPARc, hPPARP or mPPARY chimeric receptors and a reporter



activity in the standard assays commonly enpl oyed by those skilled in the
art. Accordingly, such conpounds and fornul ati ons conprising such
conmpoundswerog/o74esef ul for treating, preventing or control IPCEgB03/00708

hyper chol esterol em a and hyperlipidema. 25 A Selectivity Measurenents 1.
Test A. Transient transfections assay using the Hep& hepatoma cell |ine.
30 Hep&2 cells were transiently transfected with an expression plasm ds
encodi ng hPPARa, hPPARI 3 or nmPPARy chineric receptors and a reporter WO
03/ 074050 PCT/1B03/00708 113 contai ni.ng3t he yeast upstream activating
sequence (UAS) upstreamof the viral EIl B pronoter controlling a

| uci ferase reporter gene. In addition, the plasmd pRSVP-gal was used to
control for conamsfgibe yeast efsfream éﬁtha-qu@CGéUl‘\é}) vestrearny rocf)gh‘? viigl BNEM

Gy 5 ool T PHBPE ST REAdSe eptsha et g iR b e IR Bkl bat ca”
overni ght atwas3iééd ©%okisd forl seeganélficiaicyl HepGBLeIB Wi grownd SIMBM Y

transfected with plasmd DNA encoding a chimeric receptor, the |uciferase
reporter gen@pmamanqgwghﬂW%EBSaéééhklmmﬁwﬁﬂmaﬁ%mnomae the(fsstidakse report er

PGGEI b 1 f (3-gal
b s o Bua s Bobu ROy G TP 561 RAGRh Blingited Biltpbnod Sp (02 0%
Li poFect am rsIC2B00COs @gand sasesd dadrelcdlis werdhidnsizhtly opisfeckddWvitinplbdreidt ube, and

i ncubate for 5 mn at RT. The dil uted Lrgpfectanlne 2000 . reagent was
conbi ned wi tIPINARBCEINE Hehimerierecenier. thedvaiterase reppricreene;mnd -4t Forneadr  fresh

e g e L et
15 and i nCUQMrﬁerfﬂr@ce@t&UN@ hind 13} gdﬁtys galnFragnmquA weRé mitddwasi niimeer of f t hel
00 mm dishes and re-plated on 9 wel | ates. Cells were plated at
2. 5x104dél | :oppieYIENEIn|thg fbe. 281l of LrpoFectamme 2000 reagent was added to 1.4ml of
opti-MEM in the tube, and incubate for 5 min at RT. The diluted Lipofectamine-2000
reagent was combined with the DNA mixture, and incubate for 20 min at RT. After
fresh medium was added to each100mm dish of cells, 2.8ml of Lipofectamine2000-
DNA mixture was added dropwise to the 100mm dish conraining 14ml of medium,
15  and incubate 37°C overnight. On day three cells were trypsinized off the100 mm
dishes and re-plated on 96 well plates. Cells were plated at 2.5x10" cells per well in
150l of media and SOpl of compound diluted by media was added. The test
compounds added were in the range from SOUM to 50pM. After addition of
compounds, the plates were incubated at 37C° for 24 hours. Subsequently cells were
20  washed with once with 100ul of PBS, lysed, and processed for measuring luciferase
and B-gal activity using Dual-Light luciferase kit from Tropix ®, according to the
manufacturer’s recommendations, on an EG&G Bethold MicroLumat LB96P
luminometer. ECs values were obtained using the GraphPad Prism™ program.
Surprisingly, the compounds of the present invention exhibit activity for both PPARo
25 and PPARP. Accordingly, the compounds of the present invention should find
considerable therapeutic applications for hypercholesterolemia and hyperlipidemia.

The Hep G2-hBeta ECs (“ECsop”) data as well as the Hep G2-hAlpha ECsp (“ECsp.

o) data of the compounds of the invention are presented in Table 2 below.



1501 of media and 501 of conpound diluted by nedia was added. The test
conpounds added were in the range from50Mto 50pM After addition of
conmpoundswotlie7yb@at es were i ncubated at 37C for 24 hours. pealiBenjueos | y
cells were 20 washed with once with 100l of PBS, |ysed, and processed for
measuring luciferase and (3-gal activity using Dual-Light luciferase kit
fromTropix (r), according to the nmanufacturer's recomendations, on an
EGG Bet hold M croLumat LB96P | um noneter. EC50 val ues were obtai ned using
the GraphPad PrisniIM program  Surprisiingty, the conpounds of the present
invention exhibit activity for both PPARa 25 and PPAR(3. Accordingly, the
conpounds of the present invention should find considerable therapeutic
applications for hypercholesteroleniéTﬂﬂﬁzhyperlipidenia. The Hep (- hBet a
EC50 ("EC50-0") data as well as the Hep &2-hAl pha EC50 ("EC50- (x") data of

t he conpounds_of the invention are presented in Table 2 bel ow WD 03/ 074050
PCT/ | BO3/ 04708 - Exammplabl e 2 [ExanplBCIEBOMP nM ECS50- a BM0-anMy. 4 42| 2
361.3 1227.]5—3—4283—0-538 4234161523123 61235313917 U72. 5
1338 8 45.|3 840 9 391.3 5751 5 10 - 411 18.8 B07.3 2

2 361.3 12275

3 1281.0 538

2 234 161

5 23 121

6 1235.0 1391

7 4725 1338

8 453 840

, 9 8913 57515

10 - :

T 488 507.3

12 303.5 135

13 476 109822

14 6740.0 992

15 : :

16 1953.2 1229

17 19.9 55

18 803.0 -

19 1124.0 1540

20 349 146

21 12465 442

22 : :

23 . -




12 303.5 135 13 47.6 1098.2 14 6740.0 992 15 - - 16 1953.2 1229 17 19.9
5.5 18 803.0 - 19 1124.0 1540 20 34.9 146 21 1246.5 442 22 - -
WO 03/ 07406@3@a@Ds0 BO3/ 00708 - 115 Table 2 Conti nued Exanmpica/1BCE®D768 NM

23 -

EC50-a nM 24 2000000 2000000 25 2000000 - 26 .07 170.1 27 - - 28 - -
2000000 - 30 - - 31 105.2 2047.4 32 649.0 625.1 33 2000000
- 115-
Table 2 Continued
Example EC50-p nM EC50-a nM
24 2000000 2000000
25 2000000 -
26 .07 170.1
27 - -
28 - -
29 2000000 -
30 - -
31 105.2 2047.4
32 649.0 625.1
33 2000000 -
5 B. Effect of PPAR-beta compounds on lipid and human apoprotein A1

10

15

20

concentrations in the hApoAl transgenic mouse

Mice, transgenic for human apoA1, were purchased from Jackson
laboratories. All animals were allowed normal chow (Ralston-Purina) and water ad
libitum in temperature controlled rooms, under a 12-h light, 12-h dark cycle
beginning with lights on at 6 AM. During the treatment phase of the study the mice
were dosed daily between 6 and 9 AM by oral gavage using a suspension vehicle of
1.5% carboxymethylcellulose plus 0.2 percent Tween-20 (CMC/Tween) containing
the specified compounds. Control animals received vehicle alone. Vehicle volume
represented 0.25 percent of body weight. Under anesthesia, tail blood was obtained
weekly in the morning at the indicated days of study. At termination, tissue samples
(liver, intestine, fat, and muscle) were taken to study effects on genes effecting lipid

metabolism. Each of the compounds of the present invention that were tested

effected a significant increase in HDL over the values observe for the control animals.

Furthermore, these compounds resulted in triglyceride levelswhich were lower than

29

5



5 B. Effect of PPAR-beta conpounds on |ipid and human apoprotein Al
concentrations in the hApoAl transgeni c nouse M ce, transgenic for human
apoAl , wewe jpurokased from Jackson |aboratories. Al ani maraBogeoeosal | owed
normal chow (Ral ston-Purina) and water ad 10 libitumin tenperature
controll ed roonms, under a 12-h light, 12-h dark cycle beginning with lights
on at 6 AM During the treatnent phase of the study the mce were dosed
daily between 6 and 9 AM by oral gavage using a suspension vehicle of 1.5%
car boxynet hyl cel I ul ose plus 0.2 percent;jdween-20 (CMC/ Tween) contai ni ng

t he specified conmpounds. Control animals received vehicle alone. Vehicle
vol ume 15 represented 0. 25 percent of body weight. Under anesthesia, tail

bl ood was obbsarvesldn comteds$.yThecompeundsrofiithregpregent inwernitiodieshibiedl day o b33 st udy.

At termnatio tissue. | es jve iptestin f n cle) were
taken to stﬂ&e?d]éf"fcée@fesm 53'33”&# !‘Oe%% Wé}aﬁ‘ﬁﬁaa S%r’fr('gttg %(fn?rg%a%;éceﬁgof t he
conpounds ofof teatudya8eNt6)i Sitkiriypeorhpvahdyvethe presdnethvedtfamaixaidited ai gni fi cant
increase in HDL over the val ues observe for the caontrol ani r’r?l

20
Fur t her nor e,ingrease an avsrpgs iR e HEyio &L + VEDLgirgice rihiratig pap %\A}ﬂsli?’r? Her e
| over than %@7@&%?@& BOSHOMHE the stddhOnRRERS ¥8roid RARtFM S The

conpounds of t resent 1nvention exhibited a 61 to 123 ng/dL increase in
HDL conpar ed1t9308344 (@ghufils ineppesideam 156 to hbO9tontrols at the end of the
study (day 16). Simlarly, conmpounds of the present invention exhibited an
i ncrease on average for the HOL to (LDL + VLDL) ratio. This ratio was 14 to
18.3 at 5 the beginning of the st BORMWLATH@N®gNd of the study this ratio
was found to be from 11.9 to 83.9. (Controls dropped from15.5 to 11.9)

FORMULATI ONS 10 _The conpounds of the present invention can be adm nistered
al one orl0in conding&PMBRHNAS Phthg RESSHI IMEPEOR 78D M NIHeTsd 819pE O Hhese

I nclude, f Orcoterff)ﬁﬁm)@witﬁtonf{)r mBR8RrEpehiBE ahBRAThEE indMRYRPEXMPIQTotePnt r ol 1 ng
hyper chol esterem a, hyperli pi dem a,
agents for treating, preventing or controlling hypercholesteremia, hyperlipidemia,
obesity, hyperglycemia, hypercholesteremia, hyperlipidemia, atherosclerosis,
hypertriglyceridemia, and hyperinsulinemia.
15
The compounds are thus well suited to formulation for convenient

administration to mammals for the prevention and treatment of such disorders.

The following examples further illustrate typical formulations provided by the

20  invention.

Formulation 1

Ingredient Amount
compound of Formulas I-V 0.5 to 800 mg
sodium benzoate 5mg

isotonic saline 1000 mL

The above ingredients are mixed and dissolved in the saline for IV administration to a

25  patient.



obesity, hyperglycem a, hyperchol esterem a, hyperlipidem a,

at heroscl erosis, hypertriglyceridema, and hyperinsulinema. 15 The
conmpoundswearog/ot4es6 wel | suited to forrulation for conveni @/IB03/00708

adm nistration to mammal s for the prevention and treatnent of such

di sorders. The follow ng exanples further illustrate typical fornulations
provided by the 20 invention. Fornulation 1 Ingredient Arount conpound of
Formulas |-V 0.5 to 800 ng sodium benzoate 5 ng isotonic saline 1000 nL
The above ingredients are m xed and di.gswl ved in the saline for IV

adm nistration to a 25 patient. WO 03/074050 PCT/I1B03/00708 -117

Formul ati on 2 Ingredi ent Arount conpound of Fornulas |-V 0.5 to 800 ny
cellul ose, microcrystalline 400 ngFermalation2cid 5 ng silicon dioxide 10 ny

o ogsed Tnto a tabl o tha PAFAIR “SUi1ea for oPHOMRH niotrhtion fo a
patient. 5 Fornul ati ¢reodhpound of Formulas 1-V 0.5 to 800 mg
cellulose, microcrystalline 400 mg
stearic acid Smg
silicon dioxide 10 mg
sugar, confectionery 50 mg

The ingredients are blended to uniformity and pressed into a tablet that is well

suited for oral administration to a patient.

Formulation 3

Ingredient Amount
compound of Formulas I-V 0.5 to 800 mg
starch, dried 250 mg
magnesium stearate 10 mg

The ingredients are combined and milled to afford material suitable for filling

10 hard gelatin capsules administered to a patient.

Formulation 4

Ingredient Amount % wt./(total wt.)
compound of Formulas I-V 1 to 50
Polyethylene glycol 1000 32t0 75
Polyethylene glycol 4000 16 to 25

The ingredients are combined via melting and then poured into molds containing

15 2.5 gtotal weight.



I ngredi ent Amount conpound of Formulas |-V 0.5 to 800 ng starch, dried
250 ng magnesi um stearate 10 ng The ingredients are conbined and mlled to
af ford nmawerosab4oswi table for filling 10 hard gel atin capearaBoamisi st er ed
to a patient. Fornulation 4 |Ingredient Amunt %w./(total w.) conpound
of Formulas |-V 1 to 50 Polyethylene glycol 1000 32 to 75 Pol yethyl ene
gl ycol 4000 16 to 25 The ingredients are conbined via nelting and then
poured into nolds containing 15 2.5 g total weight. WO 03/074050
PCT/ 1 B0O3/ 00708 - 118 Wil e enbodi nent-g1ef the invention have been
illustrated and described, it is not intended that these enbodi nents
illustrate and describe all possible forns of the invention. Rather, the
words used in the specification are words of description rather 5 than
limtation, and iypleSenid h h dg:wi t hout
departing fr omthe se;ei ri t%&gsoscgé lte?l@%) s ha%%\?gn?fggﬁédvq\%yg%%%bgbs
PCT/ | BO3/ 00 #08intendld®thatthate amodinmnrsedustlste ahd describepb postithafarmgoRbenul a | : |
Q02H W ( CR]irR/le%lzlon lﬁité)he/r, tﬁé" words used in the specification are words of description rather

S than limitation, and it is understood that various changes may be made without

departing from the spirit and scope of the invention.



RARRX X)=N 5 At | or apharmaceutically acceptable salt thereof,
wherein: 10 Wis 0, S, CR5R6, -(CH2)P cycloal kyl ene, or -(CH2)P

het er ocycwoaBlkydoeme; X and X are independently 0 or S; ARCT/IB&/@708
unsubstituted or substituted aryl or heteroaryl; R, R2, R3, and R4 are

i ndependent |y al kyl, |ower al koxy, haloal kyl,-O (CH2)pCF3, hal ogen, nitro,
cyano, -OH, -SH, -CF3, -S(Opalkyl, S(Oparyl, - 15 (CH2) nOR7,

- (CH2) M\R8BR9, -COR7, -CO2H, -CO2R7, or -NRBR9; R5 and R6 are independently
hydr ogen, al kyl, al kenyl, alkynyl, or .gngl, or joined together to forma 3
to 7 nmenber cycloal kyl or cycloal kenyl; R7 is independently hydrogen,

al kyl, al kenyl, al kynyl, or aryl; WO 03/074050 PCT/1B03/00708 - 120 R8 and
RO are each Whadépdsitedis:y hydrogen, al kyl, al kenyl, al kynyl, -CQal kyl,
-CCaryl, cycloal kyl, -CQal kyl, -CQRaryl, -SQalkyl, -SQaryl, or joined
together to forma 4 to 7 nmenber ring having | to 3 heteroatons; R10 and
R' are i ndegendedinpyuriycvingdiormilallo, aryl, or hereroaryl; 5 mis O to 5; n
is Otob5 and pis O0to 2; with the follow ng provi sos:

CO,H
W,(CRloR“)n

or a pharmaceutically acceptable salt thereof,
wherein:
10 Wis O, S, CR? R6, -(CHy),-cycloalkylene, or -(CHz),-heterocycloalkylene;
X% and X' are independently O or S;
Ar' is a unsubstituted or substituted aryl or heteroaryl;
R', R% R%, and R* are independently alkyl, lower alkoxy, haloalkyl,-O-
(CH,),CF;, halogen, nitro, cyano, -OH, -SH, -CF;, -S(O),alkyl, S(O)paryl, -
15 (CH)mOR’, -(CH)nNR®R’, -COR’, -COH, -COR’, or -NR°R’;
R’ and R® are independently hydrogen, alkyl, alkenyl, alkynyl, or aryl, or
joined together to form a 3 to 7 member cycloalkyl or cycloalkenyl;

R’ is independently hydrogen, alkyl, alkenyl, alkynyl, or aryl;



that when Wis 0, n =1, and R is hydrogen, R2 and R4 are not hydrogen or
10 R2 and R3 are not hydrogen; that when Wis 0, n = 1, and R2 is hydrogen,
R and R3waros/omeso hydrogen or R and R4 are not hydrogenjpcrhaod/mhen Wi s
0O, n =1 and R3 is hydrogen, R and R4 are not hydrogen or R2 and R4 are
not hydrogen; and 15 that when Wis 0, n =1, and R4 is hydrogen, R and R3
are not hydrogen or R2 and R3 are not hydrogen. 2. A conpound of claim1,
wherein Wis 0, Ar' is 4-trifluoromethylphenyl, and nis 1. 20 3. A
conmpound of claiml1l, wherein WsO X_gpg X are S; Ar' is
4-trifluoromethyl phenyl; 25 R, R2, R3, and R4 are hydrogen Iovver al kyl,

| oner al koxy, (CHZ n1\[58 , or (CHZ) nOR7 ; R7 is R8 and are

i ndependent |y hy®& eetR’ argpagplindegendegthy hydrpgen, @ky, éﬂl‘?@ﬂﬁ%’ a”é)f“é” h?@f‘lb@’en WO

0361409 PELEPUORIRD. colghy R0 S8, & rsIERUng of 0
- (CH2) p- het domcy ¢ k@ahleyibengng haxirenidio)d hemreatomstependent ly 0 or S;
R'%and R are independently hydrogen, halo, aryl, or hereroaryl;
5 mis 0to 5;
nis0to 5; and
pisOto2;
with the following provisos:
that when Wis O, n=1,andR' is hydrogen, R? and R* are not hydrogen or
10 R?and R’ are not hydrogen;
that when Wis O, n=1, and R is hydrogen, R' and R? are not hydrogen or
R' and R* are not hydrogen;
that when W is O, n = 1, and R’ is hydrogen, R' and R? are not hydrogen or
R? and R* are not hydrogen; and
15 that when W is O, n = 1, and R* is hydrogen, R' and R’ are not hydrogen or
R? and R are not hydrogen.

2. A compound of claim 1, wherein W is O, Ar! is 4-trifluoromethylphenyl, and
nis 1.
20
3. A compound of claim 1, wherein
Wis O;
X% and X' are S;
Ar! is 4-trifluoromethylphenyl;
25 R', R2 R’, and R* are hydrogen, lower alkyl, lower alkoxy, -(CHz)nNR®R’, or
-(CH2)xOR’ ;
R’ is alkyl;

R¥and R’ are independently hydrogen, alkyl, or —-COalkyl;
R'®and R"' are hydrogen;



Ar' is unsubstituted or substituted aryl or heteroaryl; R, R2, R3, and R4
are hydrogen, |ower alkyl, |ower alkoxy, haloal kyl,-O (CH2)pCF3, hal ogen,
nitro, cywo@3o74os) -SH, -CF3, -S(O pal kyl, S(O paryl, 10PCTHB)IGORS,
- (CH2) M\RBR9, -COR7, -CO2H, -CO2R, or -NRBR9; R5 and R6 are joined
together to forma 3 to 7 nenber cycloal kyl or cycloal kenyl; R7 is
i ndependent |y hydrogen, al kyl, alkenyl, alkynyl, or aryl; R8 and R9 are
i ndependent|y hydrogen, al kyl, alkenyl, alkynyl, -CGalkyl, - 15 CCaryl,
cycl oal kyl, -C02al kyl, -C02aryl, -S02aljkyl, -S02aryl, or joined together to
forma 4 to 7 menber ring having | to 3 heteroatons; ms0to5; nis 0 to 5;
and pis O0to 2. 20 5. A conpound of claim4, wherein Wis CR5RG,
cycl oal kyl ene or mis@RY; #nsk er ocycl oal kylene; X and X' are S; Ar' is
4-trifluoronethyl pr:nyl; 25 R, R2, R3, and R4 are hydrogen, |ower alkyl,
| ower al koxy, halnoge'n, -CF3, - (CH2)nOR7, or -(CH2)mNRBR9; R5 and R6 are
joined together to forma 3 to 7 nenber cycloal kyl ring; R7 is hydrogen,
or alkyl; R8 and RO are independently hydrogen, alkyl, or -CGQal kyl; WO
03/ 074050 PéT/ | BOHWPPIAS 095512”2 D 1o 5. and nisO0.

5 W is CR°R®, -(CHy)p-cycloalkylene, or -(CHy),-heterocycloalkylene;

X° and X' are independently O or S;
Ar' is unsubstituted or substituted aryl or heteroaryl;
R, R? R?, and R* are hydrogen, lower alkyl, lower alkoxy, haloalkyl,-O-
(CH,),CF;, halogen, nitro, cyano, -OH, -SH, -CF3, -S(O)alkyl, S(O),aryl, -
10 (CH2)mOR’, -(CH2)nNR®R’, -COR’, -COH, -CO,R’, or -NR*R’;
R’ and R® are joined together to form a 3 to 7 member cycloalkyl or
cycloalkenyl;
R’ is independently hydrogen, alkyl, alkenyl, alkynyl, or aryl;
R®and R are independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl, -
15 COaryl, cycloalkyl, -COsalkyl, -COsaryl, -SOsalkyl, -SOsaryl, or joined together to
form a 4 to 7 member ring having 1 to 3 heteroatoms;
misQto5;
nis0to 5; and
pisOto 2.
20
5. A compound of claim 4, wherein
W is CR°R®, cycloalkylene or -(CHj)-heterocycloalkylene;
X° and X' are S;
Ar' is 4-trifluoromethylphenyl;
25 R', R% R®, and R” are hydrogen, lower alkyl, lower alkoxy, halogen, -CF;, -
(CH,)mOR’, or -(CH,)mNR®R’;
R’ and R® are joined together to form a 3 to 7 member cycloalkyl ring;
R’ is hydrogen, or alkyl;
R®¥and R® are independently hydrogen, alkyl, or -COalkyl;



6. A conpound of claim4, wherein 5 Wis O\~ X and X are S; Ar' is
4-trifluoronethyl phenyl; R, R2 R3, and R4 are hydrogen, |ower alkyl, |ower
al koxy, mabagemose CF3, - 10 (CH2) mOR7, or -(CH2) "M\R8R9; RPcCiraBiameendent |y
hydrogen, or |lower alkyl; R8 and RO are each independently hydrogen, or

| ower alkyl; mis O to 5; and nisO. 15 7. A conpound of claim or4,
wherein: R2 and R3 are hydrogen; and R and R4 are |ower alkyl or |ower

al koxy. 20 8. A conpound of claim or 4, wherein: R2 and R3 are hydrogen;
R is alkyl; and R4 is al koxy. 25 9. Ajgonmpound of claim or 4, wherein:

R2 and R3 are hydrogen; R is nmethyl, ethyl, isopropyl, n-propyl, t-butyl,
n-butyl, or isobutyl; and WO 03/074050 PCT/1B03/00708 - 123 R4 is

met hyoxy, et hoxymisddpdoptsky, n-propoxy, t-butoxy, n-butoxy, or isobutoxy.
10. A conmpound s%hgsted fromthe group:

6. A compound of claim 4, wherein

5 Wis

Qfézﬁ, fot,m -§—/Qf?

X’ and X' are S;
Ar' is 4-trifluoromethylphenyl;
R', R’ R’, and R* are hydrogen, lower alkyl, lower alkoxy, halogen, -CF;, -
10 (CH»)nOR’, or -(CH)mNR®R’;
R’ is independently hydrogen, or lower alkyl;
R®and R’ are each independently hydrogen, or lower alkyl;
mis 0 to 5; and
niso0.
15
7. A compound of claim1 or4, wherein:
R?and R® are hydrogen; and

R' and R* are lower alkyl or lower alkoxy.

20 8. A compound of claiml or 4, wherein:
R? and R? are hydrogen;
R' is alkyl; and
R* is alkoxy.

25 9. A compound of claim] or 4, wherein:
R? and R? are hydrogen;
R'is methyl, ethyl, isopropyl, n-propyl, t-butyl, n-butyl, or isobutyl; and



5 {2,5-Dinet hyl -4-[4-met hyl -2-(4-trifluoronethyl-phenyl)-thiazol-5- yl
nmet hyl sul f anyl ] - phenoxy }-acetic acid; { 5-Ethyl-2-nethyl -4-

[ 4- met hylwd-03474050 fl| uoronmet hyl -phen yl)-thi azol -5 - PCT/IB03/00708

yl met hyl sul f anyl ] - phenoxy}-acetic acid; {

5-1sopropyl -2-nmet hyl -4-[4-net hyl - 2-(4-trifluoronethyl -phenyl)-thiazol-5- 10
yl met hyl sul f anyl ] - phenoxy}-acetic acid; {

2,6-Dimethyl -4-[4-nethyl-2-(4-trifluoronethyl -phenyl)-thiazol -

yl met hyl sul f anyl ] - phenoxy}-acetic acid;j28-

5- Met hoxy- 2- et hyl - 4-[ 4- et hyl - 2- (4-tri fl uoronet hyl - phenyl ) -t hi azol -5- vyl
met hyl sul fanyl ] - phenoxy }-acetic acid; 15

{ 2- Met hoxy- 5- net Ry lis methgoxipethgky, Mmﬁy,fW-MQPWt RYIPX Y5 XY, @thi azol - 5-
yl met hyl sul f&r%Lolx phenoxy}-acetic acid; { 3,5-Di

met hyl - 4- [ 4- et P 2- (4-trifl uororrethyl phenyl ) -thi azol - 5-

yl rret hyl sul f anyl ] phenoxy }-acetic acid; {

3- Met hoxy- 5- thyI 4-1 4- tr| fI uoronet hyl - phenyl ) -t hi azol -5- 20
yl met hyl sul f! yI ]Amge le %de%?"é

2- | sopr oyl - 5- et h)staﬂne{t Kyl aEfabidihyd- z(étttrmuﬁidﬁwtwmhawmm@ayi) t hi azol - 5-
yl met hyl sul fanyl ] henox%/ }-acetic acid {
af

i sopropyl - 4-[ 4- rrm!lhf;ﬁhylzul ﬂ]mhﬁqu}bﬂ'@ﬁ%lcr@yld’ phenyl ) - thi azol -5- vyl

Doyl - o (4 a et B0t PR SRS S

met hyl sul f anyl ] - pheetyisglfqnyQiphemixg } -acdtia; acd

phenyl 3 Lycl opr dEESRBaRt - e %%f o e g s oy -%—“y- 124 1

-f 4-[4- 9kt hyl - Zﬂ,ﬂethylls&]mggnqmeﬁd}yq.a@émrhyid) t hi azol - 5-yl met hyl sul fanyl ] -
{2,6-Dimethyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy}-acetic acid;
{5-Methoxy-2-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy }-acetic acid;

15 {2-Methoxy-5-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy }-acetic acid;
{3,5-Dimethyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy }-acetic acid;
{3-Methoxy-5-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

20 ylmethylsulfanyl]-phenoxy }-acetic acid;
{2-Isopropyl-5-methyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenoxy }-acetic acid
{2,6-Diisopropyl-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
yimethylsulfanyl]-phenoxy }-acetic acid;

25 2-Methyl-2-{4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl }-propionic acid;
2-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl}-

phenyl }-cyclopropanecarboxylic acid;



phenyl }-cycl opropanecarboxylic acid; 1-{ 4-[4-Methyl-2-(4-trifluoronethyl
- phenyl ) -thi azol - 5-yl net hyl sul fanyl ] - phenyl }-cycl opentanecarboxylic acid;
5 4- Met hyWodsfpuopal- met hyl - 2- (4-tri fl uoronet hyl - phenyl ) - t hipazaBedsoyésret hy

| sul fanyl ] -phenyl }-pentanoic acid; 3- {

4-[4-Met hyl - 2-(4-trifluoronethyl - phenyl)-thiazol -5-yl net hyl sul fanyl] -
phenoxy}-propionic acid; 2- {

3- Met hoxy-4-[ 4-nmet hyl - 2- (4-trifluoronethyl - phenyl)-thiazol-5- 10

yl met hyl sul f anyl ] - phenyl 1-2-nethyl - propyoni ¢ aci d; 3- Met hyl - 3- {

4-[ 4- et hyl - 2- (4- trifluoronethyl phenyl) - thiazol 5-

yl met hyl sul fanyl ] - phen }-butyric acid;, 3- { nmet hoxy- 5-
[ 4- met hyl - 2- (4-t riFf4-lfo Pﬁyi R;iﬂllpfﬁ'é}ﬂowjlylmhea:zwhla@l5 ylmethylsulfanyl]-

)?Cl ?'gt gy:I)lSlrJrLI ﬁgi;lp}?g{ﬂp&%@p@g ai&%xﬁh??uo.r onet hyl - phenyl ) -t hi azol - 5-

yl net hyl sul f anyl ]i-phenyethyp2dpitifiucomaethy; -plienyl)-thiazol-5-ylmethylsulfanyl]-

2, 4- Di met hoxy-5-[ 4- I 4-trifl uoromet hyl - phenyl)-thiazol -5- vyl
met hyl sul f anyl ] ggyzi-lc§Cl%n&mecarboxy cacu&TE

3-{4-[4-Nethtyl - Z-Krerbyr-ui{ hqar;ﬁatwllwd4-tﬂhemhbetﬂyhpﬁ@@b thraydirseyiRyy] - phenyl }-
20 2- pyrroI-I-yI-proplonlc aci d; {
4-[ 4- Met htyl - 2- (Asqlfanflﬂwb@whbpmqmmlﬂu) t hi azol - 5- yl net hoxy] - phenyl }-

2-ph | - 3 £ ny
- pﬁeﬁ;?/) [)Fllofa)tlzglm3C (£ Qlettﬁl-% Z't %“Mp% g/l?lﬂhgi()i y%gﬁ?smﬂ pr opl oni ¢

acid; 25 phenoxy -propionic amd

2ol rogtytam no) e 2¥aﬁéﬁé§zwlé‘%@?%9usr%ﬂ‘yi PR et ny 2 ({7

4- et hyl qR- [ 4- (t rwﬁquyrsﬁnmtynwh)s@ﬁw rMétMlJprSplbﬂﬁb azal -

>-yl))methylthio) ph%pgx— ]{Eéilc[?’,tn|1e:th)(?ll 2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl }-butyric acid;
3-{2,4-Dimethoxy-5-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-phenyl }-propionic acid;

15 3-{2,5-Dimethoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

ylmethylsulfanyl]-phenyl}-propionic acid;
{2,4-Dimethoxy-5-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]}-acetic acid;
3-{4-[4-Methtyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxy]-phenyl } -

20 2-pyrrol-1-yl-propionic acid;
3-{4-[4-Methtyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxy]-phenyl } -
2-phenyl-propionic acid;
3-{4-[4-Methtyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
phenyl}-2-pyrrol-1-yl-propionic acid;

25 2-[5-(acetylamino)-2-methyl-4-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-
thiazol-5-yl) } methylthio)phenoxy]Jacetic acid;
2-[5-fluoro-2-methyl-4-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-thiazol-
5-yl) }methylthio)phenoxy]acetic acid;



WD 03/ 074050 PCT/1B03/00708 - 125 2-[5-net hoxy- 2-net hyl - 4- ({

4-met hyl -2-[4-(trifluoronethyl)phenyl] (1, 3- thiazol-5-yl) }

met hoxy) pWwereglot4es®] acetic acid; 2, 2-difluoro-2-[5-nmet hoegTaABesatongsl - 4- ( {
4-met hyl -2-[4- (trifluoronethyl)phenyl] (1, 3-thiazol-5-yl) }

met hoxy) phenyl t hi o] acetic acid; 5 1-[{

3- Met hoxy-4-[4-net hyl -2(4-trifluoronethyl phenyl)thiazol-5- vyl

met hyl sul f anyl ] benzyl }pyrrolidine-2-carboxylic acid; ({

2- Met hyl -4-[4-nethyl -2-(4-trifl uoronmethyk- phenyl)-thiazol -5- vyl

met hyl sul f anyl ] - phenoxy} - phenyl -acetic acid; {

5- Chl oro- 2-net hyl -4-[ 4-net hyl - 2-(4-trifl uoronet hyl -phenyl)-thiazol-5- 10
yInetﬂy:suI{anyLP{ﬁrmﬁbwgqlaméwké{é%hdﬂwL2495UWWEKhEﬂyﬁphﬁyﬂlk2=nethyI-4-({
4- met hyl - 2-[ 4- r.i orqnet.hyl ) phenyl ] (1.3-thiazol - 5-

met hyl t hi o) pheno}@'jlszi’ f}il)gmgglloé?'))p&("lﬂ%‘fljécem adid Y )}

4-[ 4- Met hyl - 2- (4otxdifiborororseihbyibxyph eyl -4t thi-azeohyl 2- [l net hyl sul fanyl ] -
phenyl } cycl ohexyl )-acetic acid; _and 15 pharmaceutic II¥ acceptable salts
thereof. 11. A pIﬁ%‘ﬂﬁﬁ'@é‘lﬂhY@&Pefb’ﬂﬁlp%é'?‘ﬁogﬁ'yéﬂH}Sm"é}')ﬁge'ﬁ' RGBS claim 1,
4, or 105 and ong_[94. [T YC eaikLers, diluents,
or excip?ents. g&?%%@R%sﬁg?E%ﬁagﬁpéﬁggﬁF%S?Eg§2%2ﬁ¥ﬁmgﬂg? controlling
therI i pi demi a i wireethdsaitanyldenpyli pyirredidingré-earsexetit agdt o t he manmal i n need

t hereof a therap i cal ef fect,i . of claim1l, 4, or
10. 13. A nethod?g$kﬁﬁg%¥ﬂﬁﬁ?ﬁ$@gvéﬁpﬁﬁ%gg%ﬂggwgwgﬁﬁﬁgéﬂ%§percholesterenia
ina 25 mammal ghn@hylsilfgyldphtnok$l-phénydadetictabid; mammal in need thereof a

t herapeutically effective anpu f [ :
(et apeutical Y Sk i mamiohta- S5 A Re b omehsit gheny-thiazol. 8T 10+ VO
10 ylmethylsulfanyl]-phenoxy}-acetic acid;
2-[5-(methoxymethyl)-2-methyl-4-({4-methyl-2-[4-

(trifluoromethyl)phenyl](1,3-thiazol-5-yl) } methylthio)phenoxy]acetic acid;
(4-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
phenyl}cyclohexyl)-acetic acid; and

15 pharmaceutically acceptable salts thereof.

11. A pharmaceutical composition comprising a compound of claim 1, 4, or 10

and one or more pharmaceutically acceptable carriers, diluents, or excipients.

20 12. A method of treating, preventing or controlling hyperlipidemia in a mammal
comprising administering to the mammal in need thereof a therapeutically

effective amount of a compound of claim 1, 4, or 10.

13. A method of treating, preventing or controlling hypercholesteremia in a
25 mammal comprising administering to the mammal in need thereof a

therapeutically effective amount of a compound of claim 1, 4, or 10.



14. A nmethod of treating, preventing or controlling atherosclerosis in a
mammal conprising admnistering to the manmal in need thereof a

t her apeutwoaBloyosef f ecti ve anount of a conpound of cl ai m PCTAB0O307@80. 5 15.
A nmet hod of meking a conpound having Fornmula I: CO2H (CH2)n WR3 R R4
R2 X X~ Art the nethod conprising, reacting: O 01" Rl12 W(CH2)n R3/ R
R4 R 10 XH with: WO 03/074050 PCT/I1B03/00708 - 127 X X C Ar'

wherein: Wis 0, S, CR5R6, -(CH2)P cycloal kyl ene, or -(CH2)P

het er ocycl oal kyl ene; X and X are indgpgndently 0 or S;

14. A method of treating, preventing or controlling atherosclerosis in a mammal
comprising administering to the mammal in need thereof a therapeutically

effective amount of a compound of claim 1, 4, or 10.

5 15. A method of making a compound having Formula I:

CO,H
/(CHZ)H
w
R’ R'
R* R’
XO
X' ON
-
Ar! I,
the method comprising, reacting:
@) 0]
\R12
ACHy),
R R
R* R?
X°H

10

with:



5 Ar' is a unsubstituted or substituted aryl or heteroaryl; R, R2, R3, and
R4 are independently al kyl, |ower al koxy, hal oal kyl,-0O (CH2)pCF3, hal ogen,
nitro, CcYMOE®3/07406) -SH, -CF3, -S(O pal kyl, S(Oparyl, - (ECEZIBGRD708
-(CH2) ~, NR3R9, -COR7, -CO2H, -C02R7, or -NR 8R9; R5 and R6 are

i ndependent |y hydrogen, al kyl, al kenyl, alkynyl, or aryl, or 10 joined
together to forma 3 to 7 nenber cycloal kyl or cycl oal kenyl; R7 is

i ndependent|y hydrogen, al kyl, alkenyl, alkynyl, or aryl; R8 and R9 are
each i ndependently hydrogen, alkyl, al-kemyl, al kynyl, -CCal kyl, -CQCaryl,
cycl oal kyl, -C02al kyl, -C02aryl, -S02a]kyl, -S02aryl, or joined together to
forma 4 to 7 nmenber ring having | to 3 hgteroatons; 15 R12 is a | ower

al kyl; X is a halogen; mnmsOto5; nis to 5, and pis O0to 2; 20 with
the follow ng provisos: that when Wis |0, n =1, Y is absent, and R is
hydrogen, R2 and R4 are not hydrogen R2 and R3 are not hydrogen; that
when Wis 0, n =1, Y is absent, andxR2 ydrogen, R and R3 are not
hydrogen or R and R4 are not hydrogeéen; 03/ 074050 PCT/1B03/00708 - 128
that when Wis 0, n =1, Y is absent,/amd R3 is hydrogen, R and R4 are not
hydrogen or R2 and R4 are not hydrogén; and that when Wis 0, n =1, Yis
absent, and R4 is hydrogen, R and R3 are not hydrogen or R2 and R3 are
not hydr ogerthegein:

W is O, S, CRR®, -(CH,),-cycloalkylene, or -(CHy),-heterocycloalkylene;

X° and X' are independently OorsS;
5 Ar' is a unsubstituted or substituted aryl or heteroaryl;
R', R? R%, and R* are independently alkyl, lower alkoxy, haloalkyl,-O-
(CH,),CFs, halogen, nitro, cyano, -OH, -SH, -CF;, -S(O),alkyl, S(O)aryl, -
(CH2)»OR’, -(CH2).NR®R’, -COR’, -CO,H, -CO;R’, or -NR°R’;
R’ and R® are independently hydrogen, alkyl, alkenyl, alkynyl, or aryl, or
10 joined together to form a 3 to 7 member cycloalkyl or cycloalkenyl,
R’ is independently hydrogen, alkyl, alkenyl, alkynyl, or aryl;
R®and R’ are each independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl,
-COaryl, cycloalkyl, -COsalkyl, -COsaryl, -SOsalkyl, -SOsaryl, or joined together to
form a 4 to 7 member ring having 1 to 3 heteroatoms;
15 R" is a lower alkyl;
X is a halogen;
misOto5;
nis0to5; and
pisOto 2;
20  with the following provisos:
that when Wis O, n=1,Y is absent, and R' is hydrogen, R” and R* are not
hydrogen or R? and R’ are not hydrogen;
that when Wis O, n=1,Y is absent, and R is hydrogen, R' and R? are not

hydrogen or R' and R* are not hydrogen;
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that when Wis O, n =1, Y is absent, and R’ is hydrogen, R' and R* are not
hydrogen or R? and R* are not hydrogen; and
that when Wis O, n=1,Y is absent, and R is hydrogen, R' and R’ are not

hydrogen or R? and R’ are not hydrogen.



