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GEAZOLYL-ARYLOXVACETIC ARCID DEEIVATIVES AND THEIR USE AS PFAR AGONISTS

BACKGROUND OF THE INVENTION

Peroxisome Proliferator Ackivated Receptors (PPARS) are
members of the nuclear hormeone receptor super family, which
are ligand-activated transcripticn factore regulating gens
cxpresslion. Varicus subtypes of FPARs have been discovered.
These include PPARWM, PEARY and PPARG,

The PPAR{ receptor subtypes are reported to be
activated Ly medivm and long-chain fatty acids. They are
invelved in stimulating beta-cxidation of fatby acids and
with the activity of fibrates which reportedly produce a
substantial reduction in plasma triglycerides and moderate
reduction in low density lipoprotein {LDL} cholesterol. The
PPARY receptor subbypes gre reportedly involved in
activating the program of adipocyte differentiation and are
not involwved in stimulating peroxlsome proliferation in the

liver.

JP 2004-509084 A 2004.3.25
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Diabetes is a disease in which a mawnal’s ability to
regulate glucose levels in the blood is impaired because the
mammal has a reduced ability to convert glucose to glycogen
for storage in muscle and liver cells. In Type I diabetes,
this reduced ability to store glucose is czused by reduced
ingulin production. “{ype 11 Diabetes” or “non-insulin
dependent dizbetes mellitus” (NIDDM) is the form of diasbetes
which is due to a profound resistance to insulin stimulating
or regulatory cffect on glucose and lipid metabolism in the
main insulin-sensitive tissuves, muscle, liver and adipoze
tissue. This resistance to insulin raespongiveness results
in insufficient insulin activation cof gluccse wvptake,
oxidaticn and storage in mugcle and inadequate insulin
repression of lipolysis in adipose tissue and of glucose
production and gecretion in liver. When these cells become
desensitized to insulin, the body tries te compensate by
producing akbnormally high levels of insulin and
hyperinsulemia results. Hyperinsulemia ig associated with
hypertension and elevated body weight. Since insulin is
involved in promoting the cellular uptake of glucose, amino
acids and triglycerides from the bloed by insulin sensitive
cells, insulin insensitivity can result in clevated levels
of brigiycerides and LDY, which are risk factors in
cardiovascular diseases. The constellation of symptoms
which includes hyperinsulemia combined with hypertensicn,
elevated body weight, elevated triglycerides and elevated
LDL iz koown as Syndrome X.

Current :treatment for diabetes mellitus generally first
invelvas treatment with diet and exercise. However,
compliznce can be poor and as the disease progresses

treatment with hypoglycemics, typically sulfonvlureas, is

JP 2004-509084 A 2004.3.25
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often necessary. Sulfonylureas stimulate the B cells of the
liver to secrete more insulin. However, the response of the
p cells eventueally fails and treatment with insulin
injection iz necessary. 1In addition, koth sulfonylurea
treatment and insulin injection have the life threatening
gide effect of hypoglycemic coma. Therefore, patients using
these treatments must carefully control dosage.

Thiazolidinedicnes are a class of compounds which have
bean shown to increase the sensitivity of insulin sensitive
cells. Increasing insulin sensitivity rather than the
amount of insulin in the blood reduces the likelihood of
hypoglycemie coma. Thiazolidinediones have been shown ta
increase ingulin semsitivity by binding to PPARY receptors.
However, side effects associaked with treatment with
thiazelidinediones include weight gain. and, for
troglitazone, liver toxicity.

PPARC and PEARY receptors have been implicated in
diabhetes melilitus, cardiovascular disease, cbesity, and
gastrointestinal disease, such as, inflammatory bowel
disease. There exists a nead for new pharmaceutical agents
which modulate these recepiors to prevent, treat and/or
alleviate these diseases or conditions while amelicrating

side effects of current treatments.

JP 2004-509084 A 2004.3.25
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SUMMARY OF THE INVENTION
The present invention is directed teo compounds
represented by Structural Forimula I and pharmacentically

acceptable salts, solvates and hydrates thereof:

0
R2
H, /,o /,HS
S 0
o = nW A’ R4
/N
R1

Structural Formula I

In Structural Formula I, Rl 15 an unsubstituted or
gubstituted group selected from aryl, hetercaryvl,
cycloalkyl, aryl-Cl-C4 alkyl, heteroaryl-C1-C4 alkyl or
eycloalkyl-Ccl-Cd4 alkyl. R2 is H, C1-C4 alkyl or Cl-04

PN
n
haloallkyl. The polymethyiene chain, is saturated
or may contain a carbon-carbon double bond, while n is 2, 3,
or 4. W is 0 or 8. ¥ is an unsuvbstituted or substituted
group selected from phénylene, naphthylene or 1,2,3,4
tetrahydronaphthylene. R3 is H, ¢1-06 alkyl or Cl-C6
halealkyl. B4 is H, ¢1-C10 allkyl, ¢1-CLO haloalkyl. or a
substituted or unsubstituted benzyl. However, when R3 and
R4 are H, R2 is C1-¢4 alkyl or ¢1-C4 haloalkyl. R5 is H,
C1-C2 alkyl or amincalkyl.

In one embodiment, the present invention also relates

to pharmaceutical compositions which comprising at leaskt one

JP 2004-509084 A 2004.3.25
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compound ef the present invention., or a pharmaceutically
acceptable salt, solvate, hydrate or prodrug thereof, and a
pharmaceutically acceptable carrier.

In another embodiment, the present invention relates to
a metbod of modulating a peroxiseme proliferater activated
receptor by contacting the receptor with at least one
compound represented by Structural Formmla I, and
pharmaceutically acceptable salts, solvates and hydrates
thereof

In a further embodiment, the present invention relates
to a method of making a compound represented by Structural
Formula L.

The compounds of the present inventicn and
pharmaceuntically acceptable salts, zclvates and hydrates
thereof are believed to be effective in treating Syndrome X,
Type II diabetes, hyperglvcemia, hyperlipidemia. ohesity,
coagaulopathy, hypertension, atherosclercsis, and othex
discrders related to Syndrome X and cardiovascular diseases
bacauge they lower one or more of the following in mammale:
glucose, insulin, triglyeerides, fatty acids and/or
cholesterol., Im addition, the compounds exhibit fewer side
effects than ¢ompounds currently used to treat these

conditions.

JP 2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

14

15

20

25

30

(172)

WO 0155 POTIUSOLRI6) S

- & -

DETATLED DESCRIPTION OF THE INVENTICN

The terms used to describe the instent invention have
the following meanings herein.

hs used herein, alkyl groups include straight chained
or branched C1-C#& hydrocarbons, which are saturated or
unsaturated.

Cycloalkyl groups, as used herein, include C3-C8
hydrocerbons, which are partially or completely saturated.

A5 used herelin, aryl groupe include carbooyclic
arcmatic ring systems (e.g. phenyl), fused polycyclic
aromatic ring systems (e.g. maphthyl and anthracenyl) and
aromatic ring systems fused te carbocyclic nop-aromatic ring
systems (e.g., 1,2,3,4-tetrahydronaphthyd} .

Heberoaryl groups, as used herein, is an aromatic ring
system having at least one hetercatom guch ae nitrogen,
zulfur or oxygen. Heteroaryl groups include thienyl (also
referred to heresin as “thiophenyl®), pyridyl, pyrrolyl,
benzofuranyl, isoxazolyl, and pyrimidinyl,

An aryl-Cl-Cd-alkyl group., as usad herein, is an aryl
substituent that is linked to a compound by a saturated or
unsaturated alkyl group having from one to four carbon
atoms .

A hetercaryl-Cl-Cé-alkyl group, as used herein, is a
heteroary]l substituent that is linked to a compound by a
saturated or unsaturated alkyl group having from one ta four
carben atoms.

A cycloalkyl-Cl-fd-alkyl group, as uged harein, is a
cyvcloalkyl substituent that is linked to a compound by a
saturated or unsaturated alkyl group having from one to four
carbon stoms.

An aminoaslkyl group iz an allkyl group having from one

to gix carbon atoms which is substituted with at least one

JP 2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

30

(173)

WO 0155 POTIUSON22605

w 7o

anine represented by —NRLI2R12Z in which eacll R1Z are,
independently, a C1-C6 alkyl or hoth R1Z tsken together with
the nitrogen to whicl they are attached foxrm a five or six
nembered heterocycloalkyl.

A heterocycloalkyl is a non-aromatic ring which
contains one or more oxygen, nitrogen or sulfer (e.g.,
marpholine, piperidine, piperazine, pyrrelidine, and
thiemorpholine). The preferred heterocycloalkyl group is
morpholing,

Substituents for aryl, hetercaryl and cycloalkyl groups
include halo, hydroxy, carboxy, saturated or unsaturated Cl-
C4 alkyl, Cl-C4 alkoxy, CLl-C4 halealkyl. Cl-C4 haloalkoxy.
cyano, carbameoyl, diowaborolan-2-yl, bemzoyl, or a
substituted or unsubstituted group selected from aryl-Ci-Cd-
alkyl, aryloxy, oycloalkyl, cyeloalkyloxy or heterocyelo-
oxy. Substituents for hetercaryl groups further include
biphenyl. Preferred substituents for aryl are independently
selected from CF3, carboxy, saturated or unsaturated Cl-C4
alkyl, C1-C4 alkowy, <€1-C4 haloalkyl, C1-C4 haloalkeosy,
cyano, carbamoyl, dioxaborclan-z-yl, benzoyl, or a
substituted or unsubstituted group selected from aryl-Cl-C4-
alkyl, aryloxy, cyclealkyl, cyclealkyloxy or heterocvelio-
oxy. .

Substituents for the phenylene, naphthylene or 1,2,3.4
tetrahydronaphthylene groups includes halo, CL-C6 alkyl, Cl-
ca alkoxy, Cl-C6 halealkyl, C1-Cé haloalkoxy. cycloalkyl‘C1-
Cd alkyl, or aryl-Cl-C4 alkyl.

Praferably, the compounds of the present inventicn, and
with their respective pharmaceutical composiicns, have a

structure represented by Structural Formula IL:

JP 2004-509084 A 2004.3.25
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At —<\ | Ry’ RIC
N (o) R7
A7

Structural Formula ITIa:

e 9 a5
e
o RB RE o o)
R1*<\ \ re” R0
N Hak-g R7
R7
5 Structural Formula II and ITa

In Structural Formula I and ITa, R1 and RS are as
defined for Structural Formuila I. Ré are each,
independently, H, halo, C1-C& alkyl, Cl-C6 alkoxy, C1-CE
haloalkyl, C1-C6 haloalkoxy, cycloalkyl, cycloalkyl-CIi-C4

10 alkyl, aryl-Cl-C4 alkyl, or together with the phenyl to
which they are bhound form naphthyl or 1,2,3,4-
tetrahydronaphthy. R7 are each, independently, B, halo, Cl-
c6 alkyl, C1-C6 alkoxy, T1-C6 halealkyl, C1-C6 haloelkoxy.
cycloalkyl-Cl-cd alkyl, or aryl-Cl-C4 alkyl or Cl-

15 cCealkoxybenzyl, Cl-Céalkoxysrvl or a group of the

'—VDTNHH“

foxmula 9 . RE is C1-04 alkyl or Cl-c4

haloalkyl. E2 ig C1-C6 alkyl or T1-C6 haloalkyl. BILO is

A 2004.3.25
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C1-C19 alkyl, C1-C10 haloalkyl, or a substituted or
unsubstituted benzyl. R13 is selected from the group
coneisting of benzyl, substituted benzyl, Cl-Cé cycloalkyl,
C1-C6 alkyl.

5 Substituents for khenzyl inciude, for example, C1-C4
alkyl, C1-Cd4 alkyloxy, ©1-C4 haloalkyl, C¢1-C4 haloalkoxy or
phenyi .

Examples of compounds having Structural Formuls II
include, for instance, the compounds described in Examples
10 1-2, 6-7, 2-32, 37-35HH and Examples 45, 48, 48-63.
Examples of compounds having structural Formula ITa include,
for instance, the caompounds descfibed in Exawmples 40, 41,
42, 43, 44 and 47.
More preferably, the c¢ompounds of the present
15 invention, and with their respective pharmaceutical
compositicons, have z structure represented by Struétural

Formmla TIT:

0 dﬁﬁ
Rt R11 e 5 10
a Re&
R11 |
: N o} R7
R7

20

Structural Formula IXL
In Structural Form:la III, R5, RE, R7 and El0 are as
defined for Structural Formulas I and YT while.R11 is haleo,

25  hydroxy, carboxy, eaturated or unsaturated C1-C4 alkyl, Cl-

JP 2004-509084 A 2004.3.25
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C4 alkoxy, Cl-C2 halealkyl, Cl1-C4 haloalkoxy, cvano,
carbamoyl, dioxaborolan-Z-yl, beazoyl, or a substituted or
unsubstituted group selected from aryl-Cl-Ud4- alkyl,
aryloxy, cycloalkyl, cycloalkyloxy or heterocyclo-oxy.

In ancther preferred embodiment, the compounds of the
present invention, and with their respective pharmaceutical
compositions, have a structure represented by Structural

Formula IV:

a ):KS
R& C
Ri2 O R0
: ,: :O:C/\RG
N 0 A7
R7
Structural Formula IV
In Structural Formula IV, RS, R6, R7 and R10 are as
defined for Structural Formulas I and IT while R12, which is
a substituent at the 1, 2, 3 or 4 carbon position of the

cyclohexyl, is H, azyl or Cl-Cd alkyl.

The compounds of Structvral Formuls I may contain one

or more chiral centers, and exist in different optically
active forms. When compounds of Structural Formula T
contain cne chiral center, the compounds exist in two
enantiomeric forms and the present invention includes both
enantiomers and mixtures of enantiomers, such as racemic
mixtures. The enantiomers mzy be resclved by methods known
to those skilled in the art, for exawple by formation of
diastereciscmeric salts which may be peparated, for exemple,

by crystallization; formation of diastereoisomeric

JP 2004-509084 A 2004.3.25
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derivatives or complexes which may be separated, for
example, by crystallization, ges-licuid or licuid
chromatography; selective reaction of one snantiomer with an
enantiomer-gpecific reagent, for example enzymatie
esterification; or gas-liguid or liguid chromatograpﬂy in =z
chiral enviromment, for example on a chiral suppert for
example silica with a bound chiral ligand or in the presence
of a chirel solvent. It will be appreciated that where the
desired enantiomer is converted into aacther chemical entity
by ons of the separation procedures described abeove, a
further step is redquired to liberate the desired
enanticmerizc form. Alternatively, specific enantiomers may
be synthesized by asymmetric synthesls using optically
active reagents, substrates, catalysts or solventa, or by
converting one enantiomer into the other by asymmetric
transformation.

When a compound represented by Structural Formula T has
more than one chiral substituent it may exist in
diastereoieomeric forme. The diastereoisomeric pairs may he
geparated by methods known to these skilled in the art, for
example chromatography or ¢xystallization and the individual
enantiomers within each pair may be separated as described
above, The present invention includes each diastereoisomer
of compounds of Structural Formola T and mixtures therenf.

Certain compounds of Structural Formula I may exist in
different =takle conformational foris which may be
separable. Torsicnal asymmetry cdue to restricted rotation
apout an asymmetric single bond, for example because of
steric hindrance or ring strain, may permit separaticn of
different conformers. The present iavention includes sach
confurmational iscmer of compounds of Structural Formula T

and mixtures therecf.

JP 2004-509084 A 2004.3.25
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Certain compounds of Structural Formula I may exist in
zwitterionic form and the vresent inventien includes each
zwltterionic form of compounds of Structural Formuls I and
mixkturas thereof.

Certain compounds of Structural Formala I and their
salts may exist in more than one crystal form. Polymorphs
of.compounds represented by Structural Formula I form part
of this inventica and may be prepared by crystallization of
a compound of Structural Formwla I under different
conditions. For example, using different solvents ox
different solvent mixtures for recrystallization;
crystallization at different temperatures; various modes of
cooling, renging from very fast to very slow cooling during
crystallization. Polymorphs may alse be obbained by heabing
or melting a compound of Structural Formula I followed by
gradueal or fast cooling. The presence of polymorphs may be
determined by sclid prebe nmr spectrogcopy, iY spectroscopy,
differential scanning calorimetry, powder Z-ray diffracticon
or such other bechniques.

Certain compounds of Structural Formula I and their
salts may exist in more than one crystal form and the
present inventicon includes each vrystal form and mixtures
thereef.

Certaln compounds of Structural Formula T and their
salts may also exist in the form of solvates, for example

hydrates, and the present ilnvention includes sach solvate

cand mixtures therscf.

"Fharmaceutically-acceptable salt" refers toe salts of
the compounds of the Structural Formla I which are
substantially non-toxic to mammals. Typical
pharmaceutically-acceptable salts include those salts

preparad by reaction of the compounds of the present

JP 2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

0

(179)

WO 0155 POTIUSON22605

- 13 -

invention with 2 mineral or organic acid or an organic or
inorganic base. Such salts are known as hase addition
salts, respectively. It should ke recognized that the
particular coumterion farming a part of any salt of this
invenction is not of a critical nature, so long as Che salt
as & whole is pharmaceutically-acceptable and as long as the
counterion does not contribute undesired gualities to the
salt as a whole.

By virtue cf its acidic moiety, a compound of
Structural Formula I forms salts with pharmaceutically
acceptable basgas. Some examples of base addition salts
include metal salts such as alvminum; alkali metal salts
such ag lithium, sodium or potassiuwm; and alkaline earth
metal galts such ag calcium, magnesium, ammonium, or
substituted armonium salts. Examples of substituted
ammonium saltz inc¢lude, for instance. those with lower
alkylamines such as trimethylamine, triethylamine;
hydroxyalkylamines such as Z-hydroxyethylamine, bis-(Z-
hydroxyethyl)-amine or tri-(2-hydroxyethyl)-anine,
cveclealkylamines such as bicyclohexylamine or
dibenzylpiperidine, N-benzyl-B-phenethylamine,
dehydroabietylamine, H,N'-bisdshydro-abistylamine,
glucatine, N-methylglucamine; bases of the pyridine type
such as pyridine, collidine, ¢guinine or guinoline; and s=alts
of basic amine acids such as lysine and arginine.

Examples of inorganic bases include, without
limitation, sodium hydroxide, potassium hydroxide, potassium
carhonate, sodium carbonate, sodium bicarbonate, potassium
bicarbeonate, calcium hydroxide, calcium carbonete, and the

like.

JP 2004-509084 A 2004.3.25
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Compounde of Structwvral Formula I, which are
substituted with a basic group, may exist as salts with
pharmaceutically acceptable acids. The present invention
includes such salts. Examples of such salts include
hydrochlorides, hydrobromides, sulfates. methanesulfonates,
nitrates, mzleates, acetates, citrates, fumarates, tartrates
[e.g. (+)-tartrates. {-}-tartrates or mixtures thereof
jn¢iuding rag¢enic mixgures), sucginates, benzoates and =alts
with amino acids such as glutamic acid.

These salts may be prepared by methods known bto bhose
skilled in the art.

Certain compounds of Structural Formula I and their
Balts may also exist In the fomm of sclvates, for example
hydrates, and the present invention includes cach sgolvate
and mixztures thereof.

Prodrugs are compounds of the present invention. which
have chemically or metabolically cleavable groups and become
by sclvolysis or under physiclogical conditions the
compounds of the invention which are pharmacautically active
in vive. PBrodrugs include acid derivatives well known to
practitioners of the art, such az, Lox example, estere
prepared by reactiocn of the parent acidic compound with a
sultable alcohcl, or amides prepsred by reaction of the
parent acid compound with a suitable amine. Simple
aliphatic or aromatic esters derived from acidic groups
pendent on the compounds of this invention are preferred
prodrugs. In Some Cases it is desirable to prepare double
ester type prodrugs such as (acylozy) alkyl esters or
{{alkoxycarbonyl} oxy)alkyl esters. Particularly preferred
esters aeg prodrugs are methyl, ethyl, propyl, isopropyl, n-
butyl, iscbutyl, tert-butyl, morpholinoethyl, and N,N-
drethylglycolamido.

JP 2004-509084 A 2004.3.25
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Methyl ester predruge may be prepaxed by reaction of
the acid form of a compound of PFormala T in a medium such as
methanol with an acid or base esterification catalyst le.g.,
WaOH, Hp804). Ethyl sster prodrugs are prepar=ad in similar
fashiorn using ethanol in place of methanol.

Hnrpholinylethyl ester prodrugs may be prepared by reactiom
of the sodium salt of 2 compound of Structunral Fermula I {in
a .medium such as dimethylformamide) 4-{2-
chloroethylimorphine hydrochloride (available from Aldrich
Chemical Co., HWilwaukee, Wisconsin USA, Item No. C4,220-3).

The term, *active ingredient” means the compounds
generically described by Structural Formula I as fuell as the
salts, solvates., and prodrugs of such compounds.

The tearm “pharmaceutically acceptabls” means that the
carrier, diluent, excipients and =alt mast be compatible
with the other ingredients of the compesition, and not
deleterious to the recipient thereof. FPharmaceutical
compogitiong of the present invention are prepared by
procedures known in the art using well known and readily
available ingredients.

“Prevanting” refers to reducing the likelihaod that
the recipient will incur or develop any of the pathological
conditions described herein.

"Treating” refers to mediating a disease or condition
and preventing, or mitigating, ite further progression or
ameliorate the symptoms associated with the disease or
condition.

"Pharmaceutically-effective amount” meang CLhat amount
af a compound, or of its salt, sclvate, hydrate or prodrug
therectf, that will elicit the biclogiwal or medical response

of a tissue, system, or mammal. Suchk an amount can be

JP 2004-509084 A 2004.3.25
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administered prophylactically to a patient thought to be
susceptible to development of a disease or condition., Such
arount. when adminigtered prophylactically to a patient can
alsc he effective to prevent or lesasen the severity of the
gediaked condition, Such an emount is intendad to include
an amount which i1s sufficient to modulate a PPAR receptor,

such as a PPARG or PPARy receptor, which mediate a disease

or condition. Conditions mediated by PPARO or PEARY
receptors include diabetes mellitus, cardiovascular disease,
Syndrome ¥, obasity and gastrointestinal dissase.

A "mammal® is an iadividual animal that is a member of
the taxcnomic class Mammalia. The class Mammalia includes
humans, monkeys, chimpanzess, gorillas, cattle, swins,
horses, shesp, dogs, cats, mice, and rats.

Administration to & human is most preferred. The human
to whom the compounds and compositions of the present
invention are administered has a digease or condition in
which control bloed glucoss lavels are not adequatealy
controllsd without medical intervention. but wherein there
is endogenous insulin present in the human's blood. Non-
insulin dependent diabetes mellitus (NIDDM) is a chronic
disease or ccndition characterized by the presence of
inenlin in the blood, aven at levelg above normal, but
resistance or lack of sensitivity te insulin action at the
tigswes. The compounds and compositions of the present
invention are also useful to treat acute or Ltransient
disorders in insulin sensitivity, such as sometimes occur
following surgery, trauna, myocardial infarction, and the
like. The compounds and compositions of the present
imvention are also useful for lowering serum triglyceride

levels. Elevated triglyceride level, whether caused by

JP 2004-509084 A 2004.3.25
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genetic predisposition or by a high fat diet, is a risk
factor for the development of heart disesse, strcke, and
ciroculatory system dizorders amnd diseases. The physician of
ordinary skill will know how to identify bumans whe will
benefit from administration of the compounds and
compositicons of the present invention,

The present lnvention further provides a method for the
treatment and/or prophylaxis of hyperglycemia in a buman or
non-human mammal which comprises administering an effective,
non-toxic amount of a compound of the general formula (I},
or a tautomeric form thereof and/or a pharmaceutically
acceptable zalt thereof and/or & pharmaceutically acceptable
solvate therecf to a hyperglycemic¢ human or nmon-buman manmel
in need thereof.

They are useful as therapeutic substances in preventing
or trsating Syndrome X, diabetes mellitus and related
endeocrine and cardiovascular discorders and diseases in human
or ncn-human animals.

The invention alsc relates to the use of a compound of
Pormula I as described abowve, for the manufacture of a
medicament for treating a PPARG or PPARY mediated conditien,
separately or in combination.

- tberapeutically‘effective amount of a compound of
Structural Formula I can be used for the preparation of a
medicament useful for treabing Syndrome X, diabetes,
treating obesity, lowering tryglyeceride levels, raising the
plasma level of high density lipeprotein, and for treating,
preventing or reducing the risk of developing
atherosclerosis, and for preventing or reducing the rigk of
having a first or subsequent athercsclerotic disease event

in memmals, particularly in humans. In general, a

JP 2004-509084 A 2004.3.25
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therapevutically effzctive amount of a compound of the
present invention (1} tyvpically reduces serwn glucose
levels, or more specifically HbAlce, of a patient by about
0.7% or more; (2} typically reduces serum triglyceride
levels of a patient hy about 20% or more, and (3) increases
serum HDL levels in & patient. TFreferably, HDL levels will
be increased by about 30% or more.

additicnally, an =ifective ameunt of a compound of
Structural Formula I and a therapeutically effective amoumt
of cne or more active agents selected from a group
consisting of: antihyperlipidemic agent, plasma HDL-raising
agents, sntihyperchelesterolemic ageuts, fibrates, vitamans,
aspirin, insulin secretogegues, insulin and the like can be
used together for the preparation of a medicament useful for
the above-described treatments.

Advantageously, compogitions ceontaining the compound of
Structural Formula I or the salts thereof may be provided in
dosage unit form, preferably each dosage unit conteining
Erom about 1 to about 500 mg be administered although it
will, of course, readily be understood that the amcunt of
the compound or' compouiids of Structural Formula I actually
to be adninistered will he determined by a physician, in the
light of all the relsvant circumstances.

When used hersin Syndrome X includes pre-diabetic
insulin resistance syndrome and the resulting complications
therecof, imsulin resistance, non-insulin dependent diabetes,
dyslipidemia, hyperglycemia obesity, coagulopathy,
hypertension and other complications associated with
diabetes. The methods and treatments mentioned herein
inelude the above and encompass the treatment and/or
prophylaxis of any cne of or any combinatien of the

following: pre-disbetid insulin resistance syndrome, the

JP 2004-509084 A 2004.3.25
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resulting complications therecf, insulin resistance, Type II
or non-insulin dependent diabetes, dyslipidemia,
hyperglycemia, cbesity and the complications assoclated with
diabetes including cardiovascular disease, especially
atherosclexcsis.

The compositions are formulated and administered in the
game general manner &8 detailed herein. The compounds of
the instant invention may be used effectively alone or in
combination with one or more additiomal active agents
dapending on the desired target therapy. Combination
therapy includes administraticn of a single pharmaceuticsl
dosage formulation which contains a compound of Structural
Formmla I and one ar more additiecnal active agents, as well
ag administration of a compound of Structural Formula I and
each active agent in its own separate pharmaceutical dosage
formulation. For example, a compound of Structural Formula
I or therecf and an insulin secretogogue such as biguanides,
thiazelidinediones, sulfonylureas, insulin, or a-glucosidose
inhikitors <an be administered to the pstient together in a
single aral dosages compogiticon such as a tablet or capsule,
or each agent administered in separate oral dosage
formulations. where sgeparate dosage formulations are used,
a conpound of Structural Formuela T and one or more
additional active agents fan be administered at essentially
the same time, i.e., concurrently, or at separately
staggered times, i.e., seguentially; combinaticn therapy is
understood to inelude all these regimeng.

An example of combination treatment or prevention of
atherosclercesis may be wherein a compound of Styuctural
Formula T or salts thersof is administered in combination

with one or more of the follewing active agents:

JP 2004-509084 A 2004.3.25
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antihyperlipidemic agents; plasma HDL-raising agents;
antihypercholesterclemic agents, fibrates, wvicamins,
agpirin, and the like. Aer noted above, the compounds of
Structural Formula I can be administered in combinmation with
more than one additiomal active agent.

another example of combination therapy can be seen in
treating diabetes and related digorders wherein the
compounds of Stractural Permwla I, salts thereef can be
effectively used in combination with, for example,
sulfonylureas, biguanides, thiazolidinediomnes, a-glucosidase
inhibiters, other insulin secretogogues, insulin as well as
the active agents discussed above Eor treating
atherosclerosis,

The compounds of the present invention, and the
pharmaceutically acceptable salts, solvabtes and hydrates
thereof, have valuable pharmacological properties and can ba
used in pharmacentical compositions containing a
therapeutically effective amount of a compound of the
present invention, or pharmaceutically scceptable salts,
esters or prodrugs therecf, in combination with one or more
pharmacentically acceptable excipients. Exciplents are
inert substances such as, without iimitation carrilers.
Giluents, [illers, flavoring agents, sweeteners, lubricants.
golubilizers, suspending agents, wetting agents. binders,
digintegrating agents, encapsulating material and other
cenventicnal adjuvants. FProper formulation is dependent
upon the route of administration chosen. FPharmaceuticzl
compoaitions typically contain from about 1 to about 29
weight percent of the active ingredient which ig a compound

of the present invention.
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Preferably, the pharmaceutical composition is in unit
dosage form. A "unit dosage form® is a physically discrete
unit containing a unit dose, suitable for administration in
human subjects or other mammals. For example, a unit dosage
form can be a capsule or tablet, or a number of capsules or
tablets. A "unit dose" is a predeterminsd guantity of the
active compound of the present invention, calculated to
produce the desired therapeutbic effect, in association with
one or more pharmaceutically-acceptable excipients. The
quantity of active ingredient in a unit aose may be varied
or adjusted from about 0.1 to about 1000 milligrams or more
according to the particular treatment involwved.

The dosage regimen utilizing the compounds of the
present invention is selected by one of ordinary skill in
the medical or wveterinary arts. in view of a variety of
factors, ineluding, without limitation, the species, age,
weight, sex, and medical conditicn of the recipient, the
sevarity of the condition £o be treated, the route of
administration, the lavel of metabolic and excretory
function of the recipient, the dosage form emploved, the
particular corpound and salt thereof employed, and the like.

Preferably, the compounds of the pregent invention are
administered in a single daily dose, or the total daily dose
may be administered in divided doses, two, thres, or more
times per day. Where delivery is via transdermzal forms, of
course, administration is continuous.

Suitable routes of administration of pharmaceutical
compositions of the present invention include, for example,
oral, eyedrop, rectal, transmucosal, topical, or intestinal
administration; parenterazl delivery (bolus or infusion),
including inmtramuscular, subcutaneous, intramedullary

injections, as well as intrathecal, direct intraven-

JP 2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

15

20

25

30

(188)

WO 0155 POTIUSON22605

- 22 -

tricular, intravencus, intraperitoneal, intranasal, or
intracenlar injections. The compounds of the invention can
also be administered in a targeted druy delivery system,
such as, for example, in a liposome coated with endothelial
cell-specific antibody.

For oral administration, the compounds can be
form:lated readily by combining the active compounds with
pharmaceutically acceptable carriers well known in the art.
Such carriers enable the compounds of the invention to be
formulated as tablets, pills, powders, sachets, granules,
dragees, capsules, liquids, elixers, tinctures, gels,
emulsiong, syrupes, slurcies, suspensionsg and the like, for
oral ingesticn by a patient to he treated. Fharmacsutbical
preparations for oral use can be cbtained by combining the
active compownd with a solid excipient, optionally grinding
a resulting mixture, and processing the mixture of granules,
after adding suitable suxiliaries, if desired, to obtain
tablets or dragse cores.

For aral administration in the form of a tablet ox
capsule, the active ingredient may be combined with an cral.
non-toxic, pharmaceutically-acceptable carxisr, such as.
without limitation, lactese, starch, sucrose, glucose,
methyl celluleosze, calcium carbonate, calcium phosphate,
caleivm sulfate, sodivm carbonate, mamnitol, sorbitol, and
the like; together with, optionally, disintegrating agents,
such as, without limitation, cross-linked polywinyl
pyrrolidone, malze, starch, methyl cellulose, agar,
bentonite, =anthan gum, alginic acid, or a salt thereof such
as sodium alginate, and the like; and, optionally, binding
agents, for examgle, without limitaticom, gelatin, acacia,
naktnral sugare, beta-lactose, corn sweeteners, natural and

synthetic gums, acacia, tragacanth, sodium alginate,

JP 2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

30

(189)

WO 0155 POTIUSON22605

carboxymethyl-cellulose, polyethylene glycol, waxes, and the
like; and, optionally, lubricating agents, loxr example,

cwithout limitatlon, magnesium stearate, sodium stsarate,

‘stearic acid. sodium oleate, sodium benzoazte, sodium

acetate, sodium c¢hleride, tale, and the like. When a dosage
unit form is a capswle, it may contain, in addition to
materizls of the above type, a liquid carrier such as a
fatty oil.

50lid form formulations include powders, tablets and
capsuleg. A =20lid carrier can be one or mora substance
which may alse act as flavoring agents, lubricants,
solubilisers, suspending agents, binders, tablet
digintegrating agents and encapsulating material.

In powders, the carrier is a fimely divided solid which
ig in admixture with the finely divided active ingredient.
In tablets, the active ingredient is mixed with a carrier
having the necessary binding properties in suitable
proportions and compacbed in the shape and size desired.

Various other materials may be present as coatings or
to modify the phyeical form of the dosage unit. For
instance, tablets may ba coated with shellag, sugar or hoth.
A syrup or slixir may contain, in additieon to the active
ingredient, sucrose as a sweetening agent, methyl and
propylparabens as preservatives, a dya and a flavoring such
ag cherry ox corange flavor.

Sterile liguid formulations include suspensions,
emulsions, syrups, and elixire. The actrive ingredient can
be dissolved or suspended in a pharmaceutically acceptahle
carrier, such as sterile water, sterile organic solwent, or
& mixture of both sterile water and sterile orgsnic solvent.

The adtive ingredient can alsc be dissolved in a

suitable organic solvent, for example, aqueous propylene
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glycel. Other compositions can be made by dispersing the
finely divided active ingredient in agueous skarch or sodium
carboxymethyl cellulose soluticn or in a suitable oil,

Dragee cores are provided with suitable ceatings. For
this ﬁurpose, concentrated sugar solutions may be used,
which may optionzlly contain gum arabic, talo, polyvinyl
pyrrolidone, carbopal gel, polyethylene‘glycol, and/cr
titanlum dioxide, lacguer sclutions, and suwitable crganic
solvents or solvent mixbtures., Dyestuffs or pigments may he
added to the tablets or dragee coatings for identification
or to characterize different combinations of active compound
doses.

Pharmaceutical prepar@tioms which ¢an be used crally
include push-fit capsules made of gslatin, as well as soft,
sealed capsules made of gelatin and a plasticizer, such as
glycerol or sorbitel. The push-fit capsules can contain the
active ingredients in admixture with filler such as lactese,
binders suc¢h as starches, and/or lubricants such as talc or
magnesium stearate and, optionally, stabilizers. In soft
capsules, the active compounde may be disgsolved or suspended
in suitable liguids, such ag fathy oils, liguid paraffin, or
liguid polvethyvlene glycels., In addition, stabilizers may
be added,

A1l formulations for oral administration should He in
dosagses suitable for such administration. Particularly
suitable ceompositions for oral adminlstration are unit
dogage forms such as tablets and capsules,

For parental administration the compounds of the
present invention, or salts therecf, can be combined with
gterile aguaous or organic media to form injedtable
solutions or suspensicns. Formulations for indection may be

presented in unit dosage form, such as in ampoules or in
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milti-dose containers, with an added preservative. The
compositions may teke such forms as suspensions, zolutions
or emulsicns in oily or aguecus vehicles, and may contaln
formulatory agents such as suspending, stabilizing and/or
dispersing agents. The pharmaceutical forms suitable for
injectable use include sterile aguecus solutions or
dispersicns and sterile powders fox the extenporansous
preparation Jf sterile injectable solutions or dispersions.
In all cases, the form must be sterile and must be fluid ko
the extent that each syringability exists. It must be
stable under the conditions of manufacture and steorage and
must be preserved against any contamination. The carrier
can be solvent or dispersion medium containing, for example,
water, preferably in physicleogically compatikle huffers esuch
as Hanks's solution, Ringer's solution, or physiological
saline puffer, ethanol, polvol (e.g. glvcerol, propylens
glyecol and liguid polyethylene glycol), propylene glycel and
liguid pelyethylens glyccl), suiteble mixtures therscef, and
vegetable oils. Under oxdinary conditions of storage and
use, thege preparations contain & preservative to prevent
the growth of microorganisms.

The injectalle socluticns prepared in thisz manner can
then be administered intravencusly, intraperitoneally,
snboutaneously, or intramuscularly, with intramascular
administration being preferred in humans.

For transmucosal administration, penetrants appropriate
to the barrier to ke permeated are used in the formulation.
Such penetrants are generally known in the art. The active
compounds can also be administered intranasally as, [or

example, liguid dropsz or spray.
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For buccal administraticon, the compositions may take
the form of tablets or 1o‘zenges formmlated in a conventional
manner .

For administration by inhalaticon, the compounds for use
according te the present invention are convenlently
delivered in the form of a dry powder imhaler, or an aerosocl
spray presentation from pressurized pacvks or a nebuliser,
with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichloroflucromethane,
dichlarcotetrafluoroethane, carbon dioxide or other suitable
gas. In the case of pressurized aerceol the dogsage unit may
be determined by providing a valve to deliver a metered
amount. Capsules and cartridges of gelatin for use in an
inhaler or insufflator may be formulated containing a powder
mix of the compound and a suitable powder base such as
lactose or starch.

Pharmaceutical compositions of the present iavention
can be manufactured in a manner that is itself kmown. e.qg..
by means of conventional mixing, Jdissolving, granulating,
dragea-making, levigating, emulsifying., encapsulating,
entrapping or lyophilizing processes.

In making the compositions of the present invention,
the active ingredient will usually be admixed with &
carrier, or diluted by a carrier, or enclosed within =a
carrier which may be in the form of a capsule, sachet,
paper or other container. When the carrier serves as a
diluent, it may be a solid, lyepbilized =olid or paste,
semi-sclid, or licumid material which acts as a wvehicle, or
can be in the form of tablets, pills, powders, lozenges,
elixirs, suspensions, emulsions, sclubions, syrups,
aerceols (as a solid or in a liguid medium), or cintment,

containing, for example, up to 10% by weight of the active
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compound. The compounds of the present invention are
preferably formulated prior te administration.

The following pharmaceutical formulaticns 1 through 8
are illustrative only and are not intended to limit the
scope ©f the invention in any way. "Active Ingredient"
refers to a compound according to Structural Formules T or

salts thereof.

Formulation 1

Hard gelatin capsules are prepared using the fallowing

ingredients:
Quantity
{mg/capsule)
Active Ingredient 250
Starch, dried 200
Magnesium gtearate 10
Total 480 mg
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Formulation 2

A Lablet im preparaed using the ingredients below:

Quantity
fmg/tablet)
Active Ingredient 250
Cellulose, microcrystalline 400
Silicon digxide, fumed 10
Stearic acid 5
Total BE5 Mg

The components are blended and compressed te form tablets

sach weighing 665 mg

Formulation 3

an aerosol solution is prepared contazining the following

components:

Weight
Active Ingredient 0.25
Ethanol 25.75
Propellant 22 {Chlerodiflucromethane) 74.00
Total 100.00

The aActive Ingredient is mixed with ethanol and the mixture
added to a portion of the propellant 22, cooled to 309C and
trangferred to a £filling device. The required amount is
then fed to a stainless stesl container and diluted with the
remainder of the propellant. The wvalve units are then fitted

to the container.
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Formulaticn 4
Tablets, each containing 60 mg of Active ingredient, are

made asz follows:

Acklve Ingrodient 60 mg
Starch 45 mg
Microcrystalline cellulose } 35 mg
Polyvinylpyrrolidone {as 10% solutlon in water) 4 g
Sadium carboxymethyl starch 4.5 mg
Yagnesium stearate 0.5 mg
Talec 1 mg
Total 150 mg

The Active Ingredient. starch and cellulose are passed
through a No. 45 mesh U.8. sieve and mixed thoroughly. Tha
aqueous solution containing polyvvinvlpyrrolidone is mixed
with the resultant powder, and the mixture then is passed
through a No, 14 mesh U.3. sieve. The grau'ules s0 produceaed
are dried at 50°C and passed throuch a No. 18 mesh U.S.
sieve. The sodium carboxymethyl starch, magnesium stearate
and tale, previously passed through a No. 60 mesh 0U.5.
sieve, are then added to the granules which, after mixing,
are compressed on a tzblet machine to yield tablats each

weighing 150 mg.
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Fermulation 5
Capsules, each containing 80 mg of Ackive Ingredient, arxe

made as follows:

Active Ingredient 80 mg
Staxrch ‘ 58 mg
Microcrystalline cellulose 59 mg
Magnesium stearate 2 g
Tatal Z00 mg

The Active Ingredient, cellulese, starch, and magnesium
gtearate are blended, paseed through a No. 45 mesh U.5.
sizve, and filled into hard gelatin capsules in 200 mg

cuantities.

Formulaticn &
Suppeositories, esch contasining 225 mg of Active Ingredient,

are made as follows:

Active Ingredient 225 mg
Saturated fatty acid glycerides 2,000 mg
Total ! 2,225 mg

The Actlve Ingredient is passed through a Mo. &0 mesh U.S.
sieve and gsuspended in the saturated fatty acid glvcerides
previously melted uging the miniimum heat necessary. The
nmixture is then poured into a suppesitory meld of nominal 2g

capacity and allowed to cool.
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Fermulation 7
Suspensions, each containing 50 my of Active Ingredient per

5 ml dese, are made as follows:

Active Ingredient 50 mg
Sodium carboxymethyl oelluleose 50 mg
SyTup 1.25 ml
Benzoic acid solution 0.10 ml
Flavor q.v.
Color =2
Purified water to total 5 ml

The active Ingredient is passed through a M¥e. 45 mesh U.S.

7 eieve and mixed with the sodium carbozxymethyl ¢ellulose and

syrup to form & smooth paste. The benzoic acid solutiom,
flavor and color are diluted with a portion of the water and
added, with stirring. Sufficient water ig then added to

produge the redquired volume.

Forrmlation B

An intravencus formulation may be prepared as follows:

Active Ingredijent 100 my

Isotonic saline 1,000 ml

The solution of the above materials generally is
administered intravenously to a subject at a rate of 1 ml

per minute.

In yet another embodiment of the compounds of the present
invention. the compound is radiclabelled, such as with

carbon-14, or tritiated. Said radiolabelled or tritiated
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compounds are uwzeful as reference standards for in vitro

assaye to identlify new PPARC and PPARY agonists.

SYNTHESIS

Compounde of the present invention have been formed by
reacting a 2-(Rl-substituted)~5-RZ-substituted-oxazel-4-v1l
ethyl sulfonyl ester with a 2-R4-substituted- (4-phenooy) -
alkanoic acid ester. Generally, the sulfonyl ester chemical
intermediates have been synthesized through two different
routes, shown in Schemes IA and IB, while Scheme IT iz
typical of the synthethic method used to make the propionic
acid chemical intermediate. The formation of the compounds
of the present invention from these chemical intermediates
is shown in Scheme ITI.

In Scheme I, the first step is a condensation of a
dicnemoncoxime represented by Structural Formula IAa-1 with =
Rl-substituted aldehyde represented by Structural Formula
I2-2 in the presence aof an acid such as aqueous concentrated
hydrochloric acid oxr, preferably, acetic acid which is
saturated with hydrogen chloride gas. Tvpically, hydrogen
chloride is bubhled thfcugh a solucion of the dionemonocoxime
and the Rl-substituted aldehyde in acebic acid, which is
held at a constant temperature af about 0 °C to about 20 °Q
for about 15 minutes to about 1 hour. The product of the
condensation ig an onazole n-oxide represented by Structural
Formula TA-3,

The oxazole n-oxide is then tresated with phosphorous
oxyhalide, such as phospborous oxychloride or phosphorous
oxybromide in an inert golvent such as dichloromethane or
chleoroform to form a 2-(Rl-substituted)-4-halomethyl-oxazole

represented by Structural Formula JA-4. The reaction
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typically is carvied out at the reflux temperature of the
solvent used and is complete in about 15 minuvtes to about 1
hour.

The 2Z-I(Rl-substituted)-4-chloromethyl-oxazole is then
traated with a cyanide and an iodide galt to form a Z-(R1-
suhstitutad}-4-cyanomethyl-oxazole represanted by Structural
Formala IA-5. The reaction is typically carried out in a
polar, eprotic solvent such as Qimethylformamide at a
temperature of about 80°C to about 120°C for about 1 hour to
about & hours. Preferably, the cyanide and iodide salts are
potassium cyanide and potassium icdide.

The cyano group of the a 2- (Rl-substituted)-4-
cyanomethyl-oxazole 1s converted to a cazboxylic acid group
by treatment with a alkali metal hydroxide to form a 2-(R1-
substituted) -d4-carboxymethyl-oxazcle represented by
Structural Formula TA-6. The reaction is generally carried
cut in'an aguecus sclution at about 80°C to sbout 1009%C.

The concentration of the alkali metal hydroxide in the
aguecous solution is typically about 25% to about B5H%
{weight/volume). FPreferably, the alkali metal hydroxide is
potassium hydroxide.

The 2-(Rl-substituted) -4-carboxymethyl-oxasole is them
treated with a carboxylie acid redueing agent, such as
borane or lithium aluminum hydride, te form the 2- (RI-
substituted)-4-(2-hydroxyethyl) -cxazole intermediate
represented by Structural Pormula IA-7. The reaction is
typically carried out under anhydrous conditions in an ether
solvent such as tetrahydrofuran (THF}, dioxane, or ethyl
ether. When borane is the reducing agent used, it typically
forms a complex with the ether solvent such as a B -THF
complex. A solution having a congentratien of about 0.5 M

to about 1.5 M bhorane complex in the ether solvent is added
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dropwise to & solution of 0.1 M to 1.3 M of the 2-(Rl-
subetituted)-d-carboxymethyl-oxazole in the ether solvent.
The reaction temperature is about 20°C to about 40°C.
Typically, the reaction is complete in about 1 hour to about
5 hours.

The chemical intermediate, represented by Structural
Formala TA-7, is then converted into a 2-(Rl-substituted-
oxazol-4-yllethyl sulfonyl ester represented by Structural
Formula IA-8 by treatment with a sulfonyl anhydride, such as
tosyl amhydride or mesyl anhydrids, or a sulfonyl halide,
such as tosyl chleride or mesyl chloride, in the presence of
a base. Tha reaction is typically carried out in an aprotic
solvent such as methyle_ne chloride in the presence of
aprotic bages such as pyridine and N, N-dimethylamincpyridine
(DMAP} . The reaction is complete in about 0.5 hours o

about 5 hours.
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In Scheme IB, the first step is a condensation of fi-
methyl L-aspartate represented by Structural Formula IE-1
with a Rl-substitvted acid chioride in the presence of mild
kase to form the amide represented by Structursl Formula IB-
3. Typieally, the reaction l= carried cut in an
acetone/water media in the presence of a carbonate base,
such as potassium or sodium carbonate. The Rl-substituted
acid chioride iz added to a solution of P-methyl L-aspartate
in acetone/water at about 0°C to about 10°C and the rsaction
warms to ambient temperature for about 60 minutes to 2
hours.

The acid isg then treated with a base such as pyridine
and an aphydride such as acetic, n-propyl or trifluoro-
acetic anhydride to form the R2-substituted ketone
represented Ly Structural Formula IB-4, The reaction is
typically c;u:ried out at 90°C and is complete in about 90
minuies to about 2 hours.

Cyclo-dehydration of the Ri-substituted ketone is
completed with & protic acid such as sulfuric acid in the
presence of acetic anhydride to form the 2-(RI-substituted)-
S-{RZ-gubstituted)-oxazole represented by Structural Formula
IB-5, Alternatively, the keteone can be treated with a
phosphorus oxyhalide, such as phosphorcus oxychloride or
phosphorous oxybromide in a polar. aprotic solvent such ag
dimethylformamide., In both methodsz, the reaction is heated
to about 90°C and is complete in about 15 minutes to 30
minutes.

The 2Z-{Rl-subgtituted)-5- (R2-substituted) -oxazole ig
treated with aqueous base, such as aquecus sodium hydroxide

in an aleohol selvent at about 25°C te about 45°C for abouk
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3¢ minutes to form the corresponding acid. The acid is
treated with a carboxylic acid reducing agent, such as
horans or lithium aluminum hydride, to form the 2-(Rl-
substituted)-4- (2-hvdroxyethyl)-oxazole intermediate
represented by Structural Formula T2-7. The reaction is
typleally carried out as described for the formation of ths
intermediate represented by Structural Formula IA-7 in

Scheme Ia.
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In one method, shown in Scheme IIA, a Z- (bromophenyl-5-
RZ-substituted-oxazol-4-yl1)ethyl sulfonyl ester (Structural

5 Formule ITA-1) is reacted with a phenol (S8tructural Formula
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IT2-2) in the presence of cagium carbonate to form a 2-(3~
{2-[2~ {pbromophenyl) -5-substituted-oxazol-4-yllethoxy)-2-
phenoxy) -alkanoic acid ester (Structural Formula ITA-3).

In Structural Formula ITA-3, Ry, R; and By are terms are
as previously defined for Struckural Formulas I-JII. The
reaction ig typically carried out in a polar, aprotic
solvent such as dimethylformamide at ahout 40°C to abaut
70°C and ie allowed to praceed for about 10 hours to aboul
24 heours, The readtants ITA-1 and IIA-2 are present in
about equal melar amounts or with about 0.1M to about 0.5M
excess of the sulfonyl ester compound. The cesivm carbonate
ig present in about one molar eguivalent to about 1.5 molar
equivalents with respect to the sulfonyl ester.

The 2-{3-{2-[2- (bromophenyl)-5~substituted-oxazol-4-
vllethoxy)}-2-phencuy) -alkanoic acid ester can be treated
with a substituted or wasubstituted alkenvl oz alkynyl
tributyl tin in the presence of PA(PPhi)s: to form 2-({3-{2-
[2-{alkenylphenyl}-5-substitvted-oxazol-4-yl]lethoxyl-2-
phencxy} -alkanoic acid ester or 2-(3-{2-[2-{alkynylphenyl)-
S-substituted-oxazal-d-vl]lethoxy}-2-phenoxy) -alkanoic acid
ester. The reaction is typically carried ocut at reflux
temperature in a pelar, aprobtlic solvent guch as THF, and is
complete in about 10 hours to about 20 hours. Optiecmally,,
the saturated functionality of the R1l substitution can be
reduced by hydrogen in the presence of a paliadium on carbon
catalyst to feorm the intermediats represented by Structural
Formula TIA-S5, where R13 is C1-C4 alkyl, substituted or
unsubstituted aryl-C1-C4 alkyl or heteroaryl-Cl-C4 alkyl.

JP 2004-509084 A 2004.3.25
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Scheme lIA {continued)

In a second method, shown in Scheme ITR, the 2-{3-{2—
[2- {bromophenyl) -5-substituted-oxazcl-4d-yl]lethaxy}-2-
phenoxy) -alkancic acid ester can be treated with an
arylalcohol in the presence of palladium aectate, 2-({di-
tert-butylphosphine)biphenyl and potassium phosphonate to
form a 2-(3-{2-12-{aryloxyphenyl) -5-substituted-oxazol-4-
yl]ethoxy}-2-phencxy) —alkancie acid ester. The reaction is
typically carried oubt in 2 nonpolar solvent such as toluena

at reflux temperature for about 2 hours to about =ix hours.

JP 2004-509084 A 2004.3.25
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Scheme 1IB

In a third method, shown in Scheme ITC, a 2-(3-(2—[2-
{benzyloxyphenyl) -5-subetituted-oxazol-4-yl]lethoxy}-2-
phenozy) ~alkancic acid ester, formed ag described in Scheme

IA and Scheme IIA, is treated to form the phenol represented

JP
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Ly Structural Formula IIC-2Z. The phenol ie then treated
with an alkyliodide in the presence oi a base, such as
aguaous sodiun hydroxide, and a phase transfer catalyst,
such as tetrabutylammonium bromide, to form an alkoxyphencl
represented by Btructural Pormmla IIC-3 where R14 is C1l-Cé
alkyl, cveloalkyl, axrvl-Ci-C4 alkyl or 1,2,3,4-
tetrahydronaphthyl. An altermative method uses an alcohol
in the presence of triphenylphosphine and
diisopropylazodicarboxylate.

JP 2004-509084 A 2004.3.25
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The compound represented by Structural Formula LTA-2
can be prepared by the method depicted in Scheme III. In
this method, the benzvloxyphenol represented by Structural
Formula IIT-1 is reacted with a G-haloester represented by
Structural Formula TITI-2 in the presence of cesium carxhonate

to form & cowmpound represented by Structural Formula III-3.

JP 2004-509084 A 2004.3.25
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The reaction is carried out under anhydrous conditions in a
polar, avrotic solwvent such as dimethylformamide at zhout
40°C tao about £20°C. The a-haloester and the cesiom
carbonate are present in about 1.5 to about 2.5 melay
equivalents with respect to the benzyloxyphenol. Typically,
the reaction is complete in about 10 hours toe about 24
hours. The R4 substitution is inbroduced by formation of
tha enclate with a lithium alkyliamide base, such as LDA, at
=78 °C followed by addition of an unsubstituted or
substituted alkyl or benzyl halide and TBAT to form the
intermegdiate represented by Structural Formuls ITI-4.

The compound represented by Structursl Pormula I1I~4 is
then treated to remove the benzyl protecting group te form
the phenol represented by Structural Feormula ITA-2. Methods
of removing a benzyl protecting group from a phenol can he
found in Green. et al., Protective Groups in Organic
Syntheais, 2™ editionm, (1991), John Wiley & Sons, Inc., New
York, pages 156-1585, the entire teachings of which are
incorporated herein by refsrence. A praferred method of
removing a benzyl protecting group is by treating the
compound represented by Skructural Formula ITI-4 with
hydrogen in the presence of palladium on carben (P3-C}

catalyst.

JP 2004-509084 A 2004.3.25
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When it is desired to prepare a compound represented by
Structural Formula II2-2 in which at least cne RE or RY
group iz other than hydrogen, the compound can be prepared
by the method depicted in Scheme IV. A benzyloxy-
hydroxybenzaldehyde is treated with a Wittig reagent to form
an alkenyl-benzyloxyphenol represenited by Structural Formula
XHVIIX. FR16 of the Wittig reagent is a Cl-C5 alkyl, an
aryl-¢1-05-alkyl, a cycloalkyl-Cl-C3-alkyl, or a cycloalkyl.

" Conditions for carrving out s Wittig reaction are known ko

thoze skilled in the art. The alkenyl-bemzvloxyphenol is
then reacted as described in Scheme III tc form the compound

repregented by Structural Foxmula IV-4.

JP 2004-509084 A 2004.3.25
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Hydrolysis of alkanoic acid esters eare typically
carried out in an alcchol solwent in the presence of an
excess of agqueous alkali metal hydroxide. The reaction is
heated at about 50 "C to sbout 60 °C and is allowed to
proceed for about 10 hourg to about 24 hours to form the

alkancic acids of the present inventicn.

JP 2004-509084 A 2004.3.25
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EXEMPLYIFICATICH

Instrumental Enalysis

Infrared spectra were recorded on g Perkin Elmer 781
gpectrometer. 3 NMR spectra were recorded on a Verian 400
MHz spectrometer at ambient tempersture. Data are reported
as follows: chemical -shift in ppm from internal standard
tetramethyleilane en the § scale, multiplicity (b = broad, s
:. singlet, & = deublet, £ = triplet, g = gquartet, om =
quintet and m = multiplet), integration, coupling constant
{Hz) and assigoment. *°C NMR were recorded on & Varian 400
Mz spectrometer at ambient temperature, Chemical shifcs
are reported in ppm from tetramethylsilane on the & scale,
with the solvent resonance employed as the internal standard
{CDCLly at 77.0 ppm and DMSO-d; at 39.5 ppm) . Combustion
analyses were performed by Eli Lilly & Company
Microanalytical Laboratory. High resolution mass specira
were obtained on VG ZAB 3F or VG 70 SE spectrometers.
Analytical thin layer chromatography was performed on EM
Reagent 0.25 nmm silica gel &60-F plates. Visualization was

accomplished with OV light.

JP 2004-509084 A 2004.3.25
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Example 1
2-Methyl-2-{4-[5- (5-methy)-2-pheayloxazcl-4-

vl}ethoxy])phenoxy )} propionic acid

ol R

Step A
2-Methyl-2-{4-(2- {5-methyl-2-vhenyloxazol-4-

yl}ethoxylphenoxylpropionic acid ethyl ester

assOwe] P

A mixture of the toluene-4-sulfonic acid 2-{5-methyl-2-

phenyl-oxazol-4-yl}-ethyl esier (Ses Japan Tobacco Tno
International Application wWo 9518125) (24 g, 66.% mmol), 2-
(4-hydroxyphenoxy} -2-methylpropancic acid ethyl ester (See
American Home Products US Patent No. 3795621) (12.5 g, 55.71
mmol) and Cs,00; (22.7 g, 69.6 mmol} was heated at 55 °C in
DMP (45 mL) for 18 h. The reaction was partitioned between
EtOAc (160 mbL} snd HpO (180 mL), and the agueous phase
axtracted with EtDAC (150 mL}. The combined orgamic phases
were dried (Mgs0;) and concentrated under reduced pressure
te an il which was purifisd by celum chromatography (1500
mL 5i0, 10% EtCac/hexanes to 20% EtOAc/hexsnes) to pravide
2-methyl-2-{d-[2-(5-methyl-2-phenyloxazol-4~-y1l}aethaxy] -
phenexylpropionic acid ethyl ester (17.8 g, 78%) &= a

JP 2004-509084 A 2004.3.25
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colorless, viscous oil: RE = 0.2B in 35% EtOAc/hexanes; i
NME {400 MHz, CDCly) & 7.99-7.%6 (m, 20}, 7.43-7.40 ir, 3H),
6.83-6.75 (m, 4H), ¢.22 (g, J = 5.2 He, 2H}, 4.18 {t, J =
8.8 Hz, 2H)Y, 2.95 (&, J = B.% Hz, 2H), 2.36 (=, 2H), 1.52
(s, BH}Y, 1.27 (&, J = 9.2 Hz, 3H).

Step B
2-Methyl-2-{4-[2-(5-methyl-2-phenyloxazol-4-

yl)ethoxy)phenoxy)propionic acid

2-Methyl-2-{4-{2- (b—methyl-2-phenyloxazol-4—
y1l)ethoxy]phenoxy}propionic acid ethyl ezter (6.4 g, 15.6
mmol} was digsolved in MeORB (200 ML) and 2N NaCH (150 mL}
was added. The resulting cloudy sclution became clear aftexr
30 min end the reaction was stirred vigorously overnight.
The sclution was roncentrated under reduced pressure,
diluted with H:O (100 mL) and acidified to pH = 1 with 5N
HC1l. The mixture was extracted with BtORe (2 x 200 ml).
dried (M.gSD‘], and concentrated under reduced pressure to
provide a white solid. The compound was recrystallised from
CHzCW (85 mL) to afford the product (4.50 g, 75%) as
rolorless peedles after drying ak 50 °C under vacuum for &
h: Rf = 0.14 in 35% EtDAc/hexanes; mp 125-130 °C; n NMR (400
MHz, CDCl;) & 7,98-7.26 (m, 2H), 7.44-7.41 (m, 3H), 6.91-
6.79 (m, 4d), 4.1% (&, J = 8.8 Hz, 2#H), 2.9? (t, J = 8.8 Hz,
i), 2.38 {s, 3M), 1.53 (s, GH}; “C (100 ¥z, CDCLly) §
177.2, 159.7, 154.7, 148.3, 145.3, 132.4, 130.1, 128.7,
127.2, 1ze.1, 122.1, 114.%, 79.%, &7.0, 26.1, 25.1, 10.2; IR
{CHCIs} 2891, 1775, 1718, 1554, 1506, 1469, 1237, 1145, 1022
em™; HRMS (TOF) m/e caled. For CapH,NOs (MY+1) 382.16%54,
found 382.1628.

JP 2004-509084 A 2004.3.25
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BExample 2

2-14-12-{5-Methyl-2-phenyloxazol-4-yl) ethoxy]phenoxylbutyric

acid

Oy

Step A
4-2- (d-Benzyloxyphenoxy)ethyl] -S-methyl-2-phenyloxazole

2- (5-Methyl-2-phenyloxazol -4-yl}ethanel [Hulin, ek al.,
J. Med. Chem, (1852) 35(10), 1853-84] (7.42 g, 36.0 mmol},

4~benzyloxyphenal (7.3 ¢. 36.0 mmol) and triphenylphosphine
(9.57 g, 36.0 mmol) were disgolved in anhydrous THF {500 mL}
and treated with dropwise addition of diisopropyl
azrodicarboxylate (7.18 mL, 36.0 mmol). The reacticn mixturs
was stirred at 20 "¢ for 18 h under a positive-pressure
atmosphere of N:. The reaction wag partjtioned batween ELOAc
(100 mL} and 0.1 W WaOH (100 mL}, and the organic phase
washed with water (100 wl} and brins {100 mL}. The organic
laver was dried with MNaz80s; and concentrated to a residue
which was purified by gradient colwmn chromatography (silica
colymn, 1030% hexanes to 20% EtQAc/hexanes) to provide a
white solid {10.5 ¢, 76%). Ry = 0.3 (10% EtDAc/hexsnes) g

NMR (250 MHz, DMSO-dg) & 7.86 (d, 2H), 7.41-7.48 {m, 3H),

JP 2004-509084 A 2004.3.25
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7.22-7.38 (m, SHY, 6.86 {4, ZH), §.80 {d, 2H), 4.97 [=, 2H),
4.07 (t, ZH), 2.84 (t, 2H), Z.30 (s, 3H).

Step B
5 4-[2~(5-mathyl-2-phenyloxazol-4-v1) ethoxy]phencl
0 Q
N o]

4-[2- (4-Benzyloxyphenoxy) ethyl]-2-phenyloxazale (7.0 g,

18.8 mmel) was digsolved in methancl (150 ml} and treated
with palladium on carbon (1.0 g. 10 mal%) and ammoniwm

10 formate (20.0 g, 0.3%2 mel). The suspension wae heated at
reflux for 8 h and then cooled to ambient temperature. The
resultant suspension was filtered through Celite with a
methanel wash, and the filtrate was concentrated to provide
a coleorless oil (3.72 g, T0%). *H NMR (250 MHz, CDC13) & 8.84

15 (s, 1H}, 7.81-7.87 (m, 2H), 7.41-7,4% {(m, 38}, 6.72 (d, 2H) ,
6.5% {d, 2H}), 4.04 (k, 2H}, 2.81 {t, 2H), 2.30 (s, 3K}
MS{ET): 282 (M+H}, 280 (M-H).

Step C
20 2-{4-{2-(5-Methyl-2-phenyloxazol -4-y1) ethoxy]phenoxylbutyric

acid ethyl ester
o]
O
| Q
\N 07
o]
& solubion of 4-[2-(5-methyl-2-phenyloxazol-4-

ylethoxylphenol in dry DMP (3.0 ml) under argon was treated
25  with Cs00; {483 mg, 1.5 mmol} then 2-bromobutyric acid

JP 2004-509084 A 2004.3.25
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sthyl ester {35G WL, 2.4 mmol). The reaction mixture was
stirred at 53° for 18 h, was allowed to cool to room
temperature, diluted with Hz0, saturated with NaCl, and
partitionsd with ethyl acetate. The crganic layer was
washed with NaHCO; then brine, dried (NazSOy}, and
concentrated in vacuo te give a yellow oil (384 my). The
product was purified by radial chromatography using 2 1 mm
plate and 0-3% ethyl acetate in CHaCl: to give a yellow oil
(216 wg, BB%). 'H MMR (400 MHz, CDCly) & 1.07 (¢, 3H, J =
7.33 He), 1.22-1.2¢ {m, 3H}, 1.91-1.8% (m, 2H}, 2.37 {s,
3H), 2.96 {t, ZH, J = 6.6D Hz), 4.18-4.35 {m, SH), 4.44 (t,
1H, J = 6.35 Hz}, 6.81 (s, 4H), 7.42-7.48 [(m, 3H), 7.38-8.00
{m, ZH}; MS {ES} m/fe 410.2 (M+1).

The following compounds were prepared by the same
procedure using the appropriate bhromoester:

2-{4-[2-(5-Methyl-Z-phenyloxazol-4-

yllethoxylphencxylpropionic acid mechyl ester:

O
o]
| O
NS D/
N
O

colorlese oil: *H MMR (400 MHz, CDCli) & 1.60 (&, 3H, J = 6.8
Hz), 2.43 (s, 3K), 2.10 (brt, 28, J = 5.9 Hz), £.1% (brt,
2, T = 5.8 Hz), 4.66 {g, 1H, J = 6.8 Hz), 6.75 (d, 2H, J =
9.3 Hz), 6.81 (d, 2H, J = 9.3 Hz), 7.42-7.53 (m, 3H), B.1B
(4, 2H, J = 6.4 Hz).

2-{4-[2-{5-Methyl-2-phenyloxazol-4-yl] ethoxy]phenoxy} -

3-phenvl-propionic acid ethyl ester:

JP 2004-509084 A 2004.3.25
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5 MMR {400 MHz, CDCL3) 1,13 (&, 3, J = 6.8 Hz), 2.31 (=,
3H), 2.8% {t, 2H, J = 6.8 Hz), 3.14-3.20 (m, ZH}, 4.61-4.64
{m, 4H), 4.63 (dd, 1H, J = 5.6, 7.6 Hz}, 6.70 (d, 2H, J =
2.8 RHz), 6.71 (4, ZH, J = 9.8 Hz}, 7.17-7.25 (m, S5H), 7.35-
7.40 (m, 3E}, 7.32-7.94 {(m, 2H).

Step D
2-{4-[3-{5-Mathyl-2-phenylaxazol -4-y1) ethoxy]phenoxy tbutyric

acid

index Nz, a soclution of 2-{4-[2-(5-methyl-2-
phenyloxazol-4-yl) ethoxylphenokylbutyric acid ethyl ester
{216 mg, 0.53 mnol} in ethanol (2.5 mL} and THF {2.5 mL) was
treated with 2.0 ¥ NaOH (2.0 mL}. The reaction mixture was
stirred at 55°C for 1h and coneentrated in vacuo. The
resulting slurry was suspended in ethyl acetate, acidified
te pH 1 with 1 HCl, and partitioned. The organic layer was
washed with brine, dried (Hs:501). and concentrated in vacuo
to give a white =solid {155 mg, 77%): Y MMER (400 MHz, CDCls)
8 1.05 (t, 30, J = 7.57 Hz), 1.92-1.%6 (m, 2H), 2.25 (s,
3H}, 2.%4 (&, 2H, J = 6.35 Hz), 4.16 {t, 2H, J = 6.60 Hz},
4,41 {t, 1H, J = &.11 Hz), 6.76-6,83 {m, 4d), 7,38-7.41 (m,
3HY, 7.87-7.9% (m, 27); MS (ES) m/e 382.0 (M+i).

JP 2004-509084 A 2004.3.25
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The following compounds were prepared by the zame
procedure!:

Exanple 2A: 2-{4~[2- {5-Methyl-2-phenyloxazcl-4-
y1)ethoxyphenoxylpropienic acid:

assOlene

mp 135 °C; ‘H MMB (400 Mz, CDCly) § L.57 (4, 3H, J = 6.8
Hz), 2.37 (s, 3H), 2.98 (t, 2ZH, J = 6.4 Hz), 3.73 (s, 3H),
4.20 {t, 2H, J = 6.4 Hz), 4.63 (g, 1H, J = 6.3 Hz}, &6.80 (=,
4H}, 7.42-7.45 (m, 3H), B8.00-8.03 (m, 2H).: MS [(FIa) m/e
368.1 (M + 1). *H MMR (400 MHz, CDC1:) 8 2.28 (s, 3H), 2.87
{t, 2H, J = €.3 Hz), 3.18 {d, 2H, J = 6.8 Hz), 3.88-3.57 (m,
2H), 4.63 [t, 1H, J = 6.4 Hz), 6.59 {d, 2H, J = 9.3 H=z),
5,68 (4, 2H, J = 8.8 Hz), 7,13-7.26 (m, SH), 7.34-7.35 (m,
3H), 7.85-7.87 (m, ZH); MS (FIA} m/e 444.2 (M + 1); Anal.
Calecd. Eor CpqHp=NCs: C, 73.1%2; H, 5.68; N, 3.1§6. Found C,
73.06; H, 5.99; N, 3.25.

Example 2B: 2-{4-[2-(5-Methyl-2-phenyloxazol-4-
v1l)ethoxy] -phenoxylphenylacetic acid :

O T

MS {ES+) m/e 430.1 {M + 1), (ES~-) m/e 428.2 (M - 1}

JP 2004-509084 A 2004.3.25
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Example 2C: 2-{d-[2- (5-Methyl-2-phenyloxazol-4-

¥1l}ethoxyliphenoxyl acetic acid :

O ot

M3 {ES+} m/e 354.1 (M + 1}, (ES-} m/e 352.1 (M - 1}
Example 2D: 2-{4-[2-{5-Mekthyl-2-phenyloxaznol-4-
yl}ethoiylphenoy -3-methylbutyric acid

O oy

MS (ES+) m/e 382.1 (M + 1), 396.1 (M + NHy).
Example ZE: 2-{4-[2- (5-Methyl-Z-phenyloxazol-4-

¥1)ethoxylphenoxylhexanoic acid

M5 (ES+) m/e 402.1 (M + 1), 424.2 (M + NHy).

JP
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Example 2TF: 2-{4-[2-({5-Methyl-2-phenyloxasol-4-

v1l)ethoxy] -phenoxvloctancic acid:

L@i

MS (ES+) m/e 438.1 {M + 1), 452.2 (M + NHa) .
EBxample 2G: Z2-{d4-[2- {5-Methyl-Ii-phenyloxazol-4-
v1)ethoxy]-phencxyldodecanoic acid :

MS (ES+) m/e 494.1 M + 1), 508.3 (M + NHa).

JP

2004-509084
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Example 3
Sodium 2-methyl-2-14-[2-{I-phenyloxazol-4-

vl} ethoxy]phenoxy) propionate

N R

Step A

4-[2- (2-Phenyloxazol -4-y1] ethoxy]phenol

vaal

Made from 4-[{2-{4-benzyloxyphenoxy)ethyl]-2-
phenyloxazole (ELll Lilly & Conmpany, WOS613264) using the
procedure described in Fxample 2, Step A. 'H HMR (250 MH=z,
CDCly) & 8.82 {s, 1H), 8.03 {s. IH), 7.20-8.02 (m, 2H),

7.48-7.56 {(m, 3K}, 6.78 (d, 2d), 6.656 (d, 2H}, 4.15 {&, 2H),

2.94 (k, ZH). MS{EI): 190 {(M+H), 188 (M-H).

JP
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Sten B
2-Methyl-2-{4-[2- {Z-phenyloxazol-4-

¥1l)ethoxy]phenoxylpropionic acid, ethyl eskter

@%1/\@7%

S -[2-{2-Phenyloxazol-4-yl)ethoxylphencl (2.7 g, 13.0

mnol) and cesium carbomate (4.71 g, 14.5 mmol) wera
suspended in anhydrous DMF (100 mlL} and treated with
dropwise addition of ethyl Z-bromoischutyrate (2.54 g, 13.0
mmcl, 1.93 mL). The reaction mixture was stirred at ambient

10 temperature for 24 h and then partiticned hetween ether (200
mb) and 1.0 ¥ HCl (200 mL). The organic layer was washed
with water (100 mL), dried civer MgSly and concentrated to a
brown oil, which was purified by gradient column
chromatography (200 ml 5i0:, 100% hexanes to 20%

15 EtOAc/hexanes} to provide Z-methyl-2-{4-{2-(2-phenyloxazol-
4-yl)ethoxy]phenoxy}propionic acid, ethyl ester {(2.54 g,

OO KR

50%) as & colorless, wviscous oil: Re = 0.5 in 20%
EtOso/hexanes; g oaMm (250 MEz, C¢DCL.) & 7.96-8.02 (m, 2m),

20 7.37-7.46 (m, 3H), 6.81 (s, 4H}, &.32 (g, 2H}., 4.20 (x, 2B},
3.03 (t, 2H), 1.52 (s, &6H), 1.27 (t, 3H).

JP 2004-509084 A 2004.3.25
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Step C
Sodium 2-mebhyl-2-{4-12- (2-phenyloxazcel-4-

y1)ethoxy]phenoxylpropionate

2-Methyl-2Z-{4- [2-{Z-phenyloxazcl-4-y1)ethoxy]lphenoxy) -
proplonle acid, ethyl ester 2.5 g, 63.2 mwmol) was dissolved
in MeOH (200 mL] and 2N NaOH (100 mL} was added. The
resulting cloudy sclution became <lear after 30 min and the
reaction was stirred vigorously for 6 h. The salvents were
removed, and the residual solids were triturated with water.
The suspended solids were then eollected and triturated with
pentane to produce a white solid (2.38 g, 97%). mp 185-200
oC; W ONMR {300 MHz, DMSO-a) & 7.90-7.93 (m, ZH), 7.46-7.49
{n, 3Hy, €.73 (&, J = 9.0 Hz, 2H), 6.69 (4, J = 8.0 Hz, 2H).
4.12 (&, J = 6.4 H=z , 2H), 2.91 {t, J =6.4 Hz , 24}, 1.26
{s, 3H): MS(EI}: 33D [M+H), 366 (M-Na).

Example 4
Z-Methyl-2-[4- (5-methyl-2-phenylozazol-4-—

lmethoxy)phencxylpropionic acid

\

JP
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Step A
2-Methyl~2-[4-(5-methyl-2-phenyloxazcl-4-

vimethoxy}phenoxylprepionic acid, ethyl ester

O

w

O
4 N

Made from (5-methyl-2-phenyloxazcl-4-yl)methancl
[Overman, et al., J. Dryg. Chem. (1978), 44(13}, 2323-25] and
etiwl Z-{4-hydromyphenoxy) -2-methylpropanoate (American Home
Products, U.5. Patent No. 3795691) wvia sn analogous

10 procedure to that reported for Bxample 2, Step A: B NMR
{300 MHez, ©DCls) § 8.03-8.09 (m, 2H)}, 7.45-7.52 {m. 3H},
6.94 {(d, 2H), §.B8 (4, 2H), 4.95 {(s, 2H), 4,37 (g, 2H], 2.47
(=, 2H}, 1.60 (s, €H), 1.33 (t, 3H).

is Step B
2~Mathyi-2-[4= (5-methyl-2-phenyloxazol-4-

ylmethoxy)phenoxylpropicnic agid

Hydrolyegis of 2-methyl-2-[4- (5-methyl-2-phenyloxazol-4-
ylmethory) -phencxylpropionic acid, ethyl ester was carried

20 out in the manner described in Example 2, Step D: mp 136-138
°Q; "H MMR {300 MMz, DMSO-dz) O 7.8B8-7.%1 (m, ZH), 7.46-7.48

(m, 3H). 6.%0 (d, J = 8.8 Ez, 2KB}. 6.78 (d, J = 8.8 Bz, ZH},

JP 2004-509084 A 2004.3.25
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4.89 (=, 2HY, 2.38 {g, 3"}, 1.40 (s, 68): HS(EI): 388 {M+1},

366 (M-1).
Example 5
5 2-Methyl-2-{4-[3-{5-methyl-2-phenylexazol-4-v1} -
allyloxy]chenoxylpropionic acid
0
o]
o X N /@/
— c
N e}
10 Step A

3- (5-Methyl-Z-phenyloxazol-4-vl) -acrylic acid, ethyl ester

o
ISR NN
N SN

5-Methyl-2-phenyloxazele-d-carbaldehyde [Hulin, =t al.,
J. Med. Chem. (1292) 35(10}, 1853-&4] (5.€2 g, 30 mmol),
15 triethylphosphonoagetate (6.55 mL, 33 mmol), and LiOH {1.382
g, 33mmol) were dissolved in anhydrous THF (150 mi) and
stirred for 18 h at ambient tenperature under an atmosphere

of nitrogen. The reaction mixturs was then diluted with

JP 2004-509084 A 2004.3.25
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ether (100 mL) and washed with saturated MHCl solution (100
mL}, then water (100 mf) . The acueous layers were back-
extracted with ether (100 mlL) and the combined organic
layers were again washed with water (100 mbL}. The ether
layer was dried owver MgS0, a2nd concentrated. The regultant
rasidual sclids were purified by celumn chromatography {250
mg silica, 100% hexanes to 10% EtOAc/hexanes) to provide a
white crystalline solid (2.46 g, 45%): Rg = 0.55 (50%
hexanes/EtO3c); 'H NMR {400 MHz, CDClz) § 7.97-8.05 {m, 2H},
7.50 {4, 1H), 7.40-7.44 (m, 3H), 6.63 {4, ZH} 4.26 (g, 2H}.
2.43 (s, 2H), 1.33 {(t, 3H}; MS(EI): 258 (M+1).

Step B
3-(5-Methyl-2-phenvloxazol-4-yl}-prop-2-en-1-ol

Q

\

Q
Lithivm alumimm hydride (280 mg, 1Z.6 mmol) was
slurried in anhydrous THF (15 ml} and treated with dropwise
addition of & solutiocn of 3-(5-methyl-2-phenyloxgazol-4-y1)-
acrylic scid, sthyl ester {2.80 g, 10.1 mmol} =t 0 °C. The
reaction mixture was stirred for 1.5 h at this temperature
and then treated with dropwise addition of isopropanol (1.0
mL) followed by water (10 mL}. The biphasic suspension was
acidified with 0.1 N HC1 (10 mL}, dilunted with ether (20 mLj

JP 2004-509084 A 2004.3.25
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and partitioned. The agueous layer was extractad once with
ether (15 rlL} and the combined organic layers dried over
MgSsy and concentratad to provide a colorless oil (1.13 g,
52%): Ry = 0.18 (50% hexanes/EtOAc); ‘H NMR (300 MH=, CDCLs)
§ 7.99-8.03 {m, 2H), 7.42-7.48 {(m, 3H), 6.60 (de, 1My, .47
(d, 1H), 4.35 {m, 2H), 3.76 (b, 1H}, 2.37 (s, 3H}); MEZ(EI):
216 (M+l) .

Step C
2-Methyl-2-{d-[3- (5-methyl-Z-phenyloxazol-4-yl) -

allyloxylphencxylpropionic acid, ethyl ester
G
O/g/\/\
=N O o

Synthesized from 3-(5-methyl-Z-phenylozazol -4-yv1} -prop-

2-en-1-o0l and ethyl 2-{4-hydroxyvhenoxy) -2-methylpropanoate
(American Home Products, 17.S. Patent No. 3795691) wvia an
analecgous procedure to that reported for Example 2, Step A:
'HONMR (300 Mz, CDCly) § 7.95-7.99 (m, 2H), 7.36-7.43 (m,
3My, 6.80 (2, 4H), 6.61 (At, 1M}, 6.49 (4, 1H), 4.62 (d,
2H), 4.18 (g. 2H}, 2.37 (s, 3H), 1.4% (s, 6H}, 1.23 (t, 3H);
MS (BI): 422 {(M+1).

Step D
2-Magthyl-23-{4-[3- (5-methyl-Z-phenyloxazol-4-3v1) -~

allyloxylphenoxylpropionic acid

Hydrolysis of 2-methyl-2-({4-[3-{5-methyl-2-
phenyloxazol-4-yl)allyloxy]-phencxy}propionic acid, ethyl

JP 2004-509084 A 2004.3.25
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ester was carried cut in the manner described in Example 2,
Step D: B NMMR (300 WHz, DMSC-dg) & 7.87-7.93 &m, 29), 7.41-
7.48 (m, 3H}, €.85 (4, ZH}, B.77 (&, 2H)., 6.64 (d, 1H}, 6.41
(dt, 1M}, 4.€2 (&, 2H), 2.38 (s, 3u}, 1.27 (s, 6H}: MS (EI}:
5 394 (mM+l), 392 (M-1;.

Example €
2-Methyl-2-{4-12-(5-mathyl -2-phenyloxazol-4-

¥1}ethoxylphenoxy}-3-phenylpropionic acid

@Lﬁé

Step A

10

2-2-{4-Benzyloxvphenoxy) —2-methyl-3-phenylproplonic aeid,
ethyl estex

| gé/\

2-{4-Benzyloxyphenoxy) propionic acid, ethyl ester
[American Cyvanamid, U.S. Patent No. 4209651] (2.0 g, 6.66

15

mmol) dissoived in anhydrous THF (16 mlL] was ccoled to -78°C

JP 2004-509084 A 2004.3.25
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under an atmosphere of nitrogen, and treated with dropwise
addition of lithium diisopropylamide [(4.16 mL of a 2.0M in
THF) . After 15 min, benzyl bromide {(1.03 mb, B.66 mmol! was
added dropwise rapidly followed immediately by addition of
tebrabutylammonium iodide (246 my, 0.7 mmol}. The cooling
bath was removed and the reaction mixture allowed to stir
for 14 h while gradoally warming to ambient temperature. The
crude reaction mixture was partitioned bebtween LLORZe (15 ml}
and saturated aguecus NE4CL {15 wl}, and the aguecus laver
extracted once with ether (20 mL). The combined organic
layers were washed with brine (25 mL), dried over MgS0O; and
concantrated to an oily residue. This material was purified
by gradient columm chrowmatography (100 g 510z, 100% hexanes
to 20% EtdAc/hexanes} to provide a colerless oil (2.22 g,
85%): Rr = 0.45 [20% EtOAc/hexanes); iH NMR (300 iHz, COCls)
& 7.10-7.40 {(m, 1l0H}, 6.BO (4, 2H), 6.76 (4, 2H}, 4.97 (s,
ZH}, 4.18 (g. 2H}, 3.26 (4, 1¥), 3.13 (4, 1H}, 1.28 {s, 3H),
1.21 (&, 3H); M5 (EI}: 391 {M+l).

Step B
2- [d-Hydroxyphencxy) -2-methyl-3-phenylpropionic agid, ethyl

ester

o}

a O/\\

JP 2004-509084 A 2004.3.25
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Debenzylation of 2-(4-benzyloxyphenoxy)-2-methyl-3-
phenylpropionic acid, ethyl ester was achieved in the marnmer
described in Examples 2, Step B. 'H NMR (300 MHz, CDC1s) §
7.20-7.28 {m, 5H), 6.73 (d, 2H), 6.66 {4, 2H}, 4.71 (b, 1H},

s 4.11 {g, 2H}, 3.26 (d, 1B}, 3.12 (&, 1H), 1.30 (s, 3H), 1.24
(t, 3H); M& {EI): 301 (M+l), 293 (M-1).

Step €
Z2-Methyl-2-{4-[2~(5-methy]l-2-phenyloxazcl-4-

10 v1}ethoxylphenoxy}-3-phenylpropionic acid, ethyl ester

MLOQ°§°“

Mitsunobu coupling of 2-{4d-hydroxyphenoxy) -Z-methyl-3-

phenylpropionic acid, ethyl ester and 2- {5-methyl-2-
rhenyloxaznol-4-yl)ethansl [Hulin, &t al., J. Med. Chem.

1s (1992) 35{10}, 1853-84] in the manwner described in Example
2, Step A. 'H NMR (300 MHz, CDCly) & 7.89-7.93 (m, 2H), 7.33-
7.41 (m, 3H), 7.15-7.22 (m, SHl, 6.74 (d, 2H), 6.70 (d, 2H},
4,17 {g, 2H)., 4.13 (t, 2ZH), 3.24 {4, 1H), 3.09 {4, 1}, 2.2l
{L, 2H), 2.32 (=, 3H), 1.25 (=, 3H), 1.21 {t, 3H); MS(EI}:

0 4BG (Ma1). '

Gtep L

2-Methyl-2-{4-[2-{5-methyl-2-phenyloxazol-4-

yl}ethoxylphenoxy) -2-phenylpropionic acid
25 Hydrolysis of 2-methyl-2-{4-[2-{5-methyl-2-

phenyloxazal-4-yl) ethoxy]phanoxy) -1-phenyl propionic acid

JP 2004-509084 A 2004.3.25
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2thyl ester was carried cut in the manner describsd in
Example 2, Step D. 'H NMR {300 MHz, DMSO-ds} & 13.0 (b, 1H),
7.88-7.93 (m, 2H), 7.48-7.85 (m, 3H), 7.22-7.32 (m, 5H),
£.83 (4, 2d4), .74 (4, 2H), 4.13 (t, 2ZH}, 3.20 (&, 1H), 3.0B
S (d, 1), 2.91 (t, 2H), 2.34 (s, 3"}, 1.21 {5, 3H); MS {EIL}:

438 ()
Example 7
2-Methyl-2-{4-1{2-(2-phenyl-5-propyloxazol-4-yi} -
10 ethoxy] phenoxyl}propionic acid
o
NS
N o}
Step A
15 4- (2-Benzyloxyethyl) -2-phenyleoxazcle

To a solution of 2-(2-phenyloxazol-4-yl)-ethanol (Eli

Lilly and Co. WO 9613264} (500 mg, 2.64 mmol} in THF {8 mL)

20 was added MNaH (215 wg., 5.28 mwmol), followed by betrabubyl-
ammcnium iodide (96 mg, ©0.26 mmol} . After 10 min, benzyl

bromide (677 mg, 2.96 wmol, 0.47 mL) was added wia syrings.

After 3 h, the reaction was partitiensd between HxC (20 mb)

JP 2004-509084 A 2004.3.25
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and diethyl ethex (20 mL}. The organic phase was washed
with brine and then the combined aqueous phases were back
extracted with sther (50 mi). The organic phases were dried
(Mgs0.}, filtered and concentrated. The product was
purified by flash chromatography (80 mL SiDz, 25%
EtOAc/hexanes] and cobtained as a coleorless oil (690 mg.
93%): RE = 0.46 in 25% EtCAu/hexanez; 'H NMMR (500 MHz, CDCI1s)
5 8.03-8.01 {wm, 2H), 7.52 (k, J = 1.0 Hz, 1H), 7.45-7.41 {m,
3H), 7.34-T7.33 (m, 3B}, 7.28-7.26 (m, 1M}, 4.57 (s. ZH),
3.80 {t, J = 7.0 Hz, 2H), 2.93 (t, J = 7.0 Hz, 2H); ¥ (125
MHz, ¢DC1l:) & 161.3, 139.3, 138.2, 135.0, 130.1, 128.7.
1z8.,4, 127.7, 127.&, 12&6.3, 73.0, 68.5, 27.3.

Step B
4-{2-Benzyloxyethyl) -2-phenyl-5-propyloxazole

O

N

N 0

4-(2-Benzyloxyethyl) -2-phenylexazole (670 mg, 239 mmol)

was dissclved in THF (10 mL) and cocled to -78 °C before
adding n-butyllithium (1.1% oL of & 2.5 M solution in
hezanes). The resulting orange Solution was warmed to —65
°C, stizred 4% min, and then propyl icdide {1.22 g, 7.17
mmol, 0.70 mL) was added via syringe. The solution was
warmed to ambient temperature and stirred 90 min. The
mixture was concentrated and the product purified by flash

chromatography (100 mb 510;, hexanes to 20% EBLDAC/hexanes)

JP 2004-509084 A 2004.3.25
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and aobtained as a colorless oil {340 mg, 44%): Rf = 0.49 in
20% EtOAc/hexenss; "H NMR (500 MHz, CDC1y) § 8.00-7.96 (m,
2HY, 7.42-7.26 (m, BH}., 4.54 (s, ), 2.76 (£, J = 7.0 He,
2H), 2.8B3 {t, J = 7.0 Hz, 2H), 2.64 {t, J = 7.0 Hz, 2H) 1.68
isestet, J = 7.0 Hz, 2ZH), D.%6 (t, J = 7.0 Hz, 3H}.

Step T
2-(2-Phenyl-S-propyloxazel-4-vyi1)ethanel

o]

\
N 0

M

4-{2-Benzyloxyethyl) -2-phenyl-5-propyloxazcle {340 mgo,
1.05 mmol) was digsolved in THF (5 ml} and treated with
Pearlman’z catalyst (170 mg). The sclution was stirred
vigorously under a hydrogen atmosphere {1 atm) for 20 min,
and then the mixture was filtered through gelite. The
celite was rinsed with CH:Cl: and the scolutien dried (MgSta),
filtersd and concentrated to a ¢lear, colorless oil: RE =
0.25 in 60% BtOAc/hexanes; H NMR (300 Mgz, CDGla) § 8.00-
7.96 (m, 2H}, 7.44-7 .22 (m, 2H}, 3.92 {(br s, 2H), 2.73 (&, J
= 5,5 Hz, 2B}, 2.65% (£, J = 7.0 Hz, 2H) 1.70 (sextet, J =
7.0 Hz, 2 B}, 0.%8 (£, T = 7.0 Hz, 3H).

JP 2004-509084 A 2004.3.25
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Step D
2-Mebhyl-2-14~[2~{2-phenyl-5-propylorxazol-4-yl) -

ethoxyiphenoxylpropionic acid ethyl ester

@%ﬁ@%/\

2-{2-Phenyl-S-propyloxazcl-4d-yl)ethancl (225 mg, 0.5%7

mmol) and triethyl amina {167 mg, L1.&5 mnel, 0.23 mL) were
dissolved in CHCl, (2.5 mL) ab O °C and treated with methane
sulfonyl chleoride (167 mg, 1.46 mmol, 0.12 mL}. After 1h,
MH.CL (25 mL pof a 10 % agueous sclution) was added and then
the crganic phase was dried {MgS0.}), filtered and
concentrated to an oil. The intermediate nesylate was
conbined with Cs,C05 (2383 mg. 1.18 mmol), and 2-{4-
hydroxyphenoxy ) —2-methylpropanoic acid ethyl ester (American
Home Products US Pat. No 3785651) (180 mg, 0.84 mmol) in DiF
(4 ml) and heated to 55 °C. After 18 h, the reaction
nixture was partitioped between H0 (25 mL) and EtOdc {25
ml} and then the orgenic phase washed with H;0 {2x), dried
(MgS®y), filtered and concentrated, The producht was
purified by flash chromatography (70 mL S5iG;, hexan=ss ta 20%
EtOAcC /hexanes] and obtained as & colorless oil {170 nw,
46%): Rf = 0.49 in 20% ECOAc/hexanes; 'H MMR (500 M#z, CDCI;)
& B.00-7.96 f(wm, 2H), 7.42-7.38 {m, 3H), 6.B3-6.76 (m, 4H),
4.22 (CL‘J = 7.0 MHz, 2Hj, 4.1% (&, T = 7.0 Hz, 2H), 2.85
{t, J = 7.0 Hz, 2H), 2‘.57 {t, J = 7.0 Hz, 2H} 1.71 {sextet,
JF = 7.0 Rz, 2 H), 1.52 {s, 6H), 1.26 (t, J = 7.0 Hz, 3H),
0.%6 (¢, 7 = 7.0 Hz, 3H).

JP 2004-509084 A 2004.3.25
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Step E
2-Methyl-2-(4-[2-{2~phenyl-5-propyloxazol-4-vl) -

ethoxy] phenoxy)propionic acid

5 2-Methyl-2-{2-[2-(Z-phenyl-5-propyloxazol-4-¥1) -

ethoxy)phenoxylpropiconic acid ethyl ester (170 mg, D.39
rol) was hydralyzed ag described in Example 1 to provide
the product as a pale vellow oil: 'H NMR (400 MHz, CBCly) &
10.85 (br s, 1H), 8.04-2.00 (m, 2ZH), 7.44-7.42 (m, 3H),

10 6,81-6.72 {m, 4H), 4.16 (£, J = 6.1 Bz, 2H), 3.04 {t,
J = &.1 Hz, 2H}, 2.70 (¢, T = 7.0 Hz, 2H) 1.73 (gextet, J =
7.0 Hz, 2 H), 1.53 (s, 6H}, 1.01 {t, J = 7.0 Hz, ZH).

Example 8
15 2-{4-{2-[3-(3,5-Di-terc-butyl-4-hydroxyphenyl}oxazcl-4-
yl]ethowxy)phanoxy) -2-methylpropionic acid

O,

JP 2004-509084 A 2004.3.25
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Step A
2-(4-{2-[2-(3, 5~-Di-tert-butyl-4-hydroxyphenyl j oxazol-4-

yllethoxylphenoxy) -2-methylpropionic acid ethyl esker

R

Toluene-4-sulfonic acid 2-[2-(3,5-di-tert-butyl-4-
hydroxyphenylloxazcl-4~-yl] ethyl ester (EIi n,1lly and (o,
Eur. Pat. Appl. 98-308063) (490 mg, 1.04 mmol) was coupled
to 2-{4-hydroxyphenoxy}-2-methylpropancic acid ethyl ester
{(American Home Products US Pak. No 3?95691) {203 mg., 0.%0
nmal) following the procedure described in Example 1 to
provide the product {330 mg, 70%} as a clear, colorless oil:
Rf = 0.55 in 35% EtOAc/hexanes; 'H NMR (500 MMz, CDCLly) &
7.84 (g, 28}, 7.42 (=, 1lH}., 6.83-6.80 (m, 4®E), 5.50 (s, CH),
4.23 (g, J = 7.0 MHg, 2H}, 4.22 (t, J = 6.Q Hz, 2H), 3.04
{t, 7 = &0 Hz, 2H), 1.53 (s, 6H), 1.48 (s, 18 H), 1.27 (t,
J = 7.0 Hz, 3H}.

Step B
2-14-{2-12-(3,5-Di~tert-butyl-4-hydroxyphenyl) oxazol-4-

¥1]ethoxyl phenoxy) -2-nethylpropionic acid
2-(4-{2-]2-(3,5-Di-tert-butyl-4-hydroxyphenyl) oxazol-4-

v1]lethexylrhenoxy) -2-methylpropicnic acid ethyl ester {320

JP 2004-509084 A 2004.3.25
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mg, 0.61 mmol} was hydrolyzed following the procedure

described in Exampls 1 to provide the product {191 mg, 63%)

as a white solid: Rf = 0.07 in 20% EtOAc/haexanas: 4 NMR

(500 MHz, £©DC1s) &6 7.83 (s, 2E), 7.50 (5, 1H), £.92-5.80 {(m,
5 4&H), 5.51 {s, OH), 4.18 (£, J = 6.5 Hz, 2ZH), 3.07 (t.

J = 6.5 Hz, 2H], 1.53 (s, 6H), 1.48 (s, 18 H).

Bxample 2
2-(4-{2-[2-(4-Bromophenyl) -S-methyloxazol-4-

10 yllethoxyiphenoxy) -2-methylpropionic acid

Br

O

i5 3tep A

2-(4-Bromcphenyl}-4,5-dimethyloxazole-3-~oxide

Br.

JP

2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

1o

15

20

(242)

WO 0155 POTIUSON22605

- 76 —

A zplution of 2,3-butanedione moncoxime (50 g, 0.4%
mol) and 4-bromeobenzaldehyde {101 g, 0.54 mel) in acetic
acid (500 nlL) was cooled to O °C and then gaseous HCL was
bubbled through the solution for 35 min while the reaction
was stirred in an ice beth. Diethyl ether (300 ml) was then
addad to the reaction to precipitate the product and the
resultant slurry stirred 45 min at 0 °C before being
filtered. The soalids were rinsed with Etu0 (50 mL), taken
up in water (1 D} and conc. NHOE (60 mL) added to the
glurry. This mixture was extracted with CHCl:, the organic
layer was dried (Mg50.)., and the solvent removed in vacuo to
give 97.2¢ g (74%) of 2Z-(4-bromophenyl)-4,5-dimethylozazole~
3-oxide as a white eolid. The compound should be used
directly with 24-4B h: *H MMR (500 M=z, ChCl1,} & 8.34 {4, J =
9.0 Hz, 2W), 7.61 {d. J = 9.0 Hz, 2H), 2.35 (&, 34}, 2.20
(s, 3H); *C (125 MH=z, CDCl;) § 142.1, 131.92, 120.5, 125.3,
124.1, 122.2, 11.1, &.2; IR (KBr) 1685, 1529, 1413, 1377,
1233, 1165 em®; UV (EtOH} R 307 nm (£ 24371); HRMS (TOF)
m/z calc’d for CuHuNBrNO;,: 267.9397, found 267.95951.

Using 3-bromobenzaldehyde, Z-thiophenscarboxaldehyde,
and 4-benzyloxybenzaldehyds, respectively, the following
compounds were prepared by the same procedure:

2~ {3~Bromophenyl) -4, 5-dimethyloxagole-3-oxide:

Br

JP 2004-509084 A 2004.3.25
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I OWMR (300 Mz, CDC1.) § 8.06 s, 1H), § B.40 {d, J = B.0
Hz, 1H}, 7.85 (4, J = 8.0 Hz, 1¥), 7.38 (4, J = 8.0 Hz, 1H},
2.39 {2, 3H), 2.20 (s, 3H).

2- {£-Benzyloxy-phenyl) -4, 5-dimethyl-cxazole-N-oxide:

P

T

o)

H NMR (500 MHz, CDCls;) § 8.40-8.38 {m, 2H), 7.40-7.2% (m,
BH)Y, 7.05-7.02 (m, 2H}, §5.07 (s, 2K}, 2.29 (s, 3H), 2.16 (s,
3HY.

Step B
2—{4-Bromophenyl) ~4- (chloromethyl] ~-5-methyloxazole
Br:

Cl

JP
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& solution of 2-(4-bromcphenyl)-4, 5-dimethyl-oxazole-3-
Br

oxide o {96.6 g, 0.36 mol) in
CHC1; (0.90 L) was treated dropwise with phosphorous
oxychloride {(61.1 g, 0.40 mol} allowing the reaction to
exotherm and then stir at reflux for 30 min. 7The reaction
was then cooled to rt and washed with water (2 % 1 L). The
combined agueous washes were back extracted with CH;CI: (2 x
400 mL) . The organic layers were dried (MgSQ,)}, and the
solvent removed in vacuo to give orude product that was
recryetallized from hot hexanes {300 mnL), decanting the hot
supernate away from a dark oily material. The remaining
dark oil was agitated in additional hot hexanss (200 mL) and
the combined supernates were cooled to 0 °C to crystallize
the product which was isolated by filtration to give 74.2 g
(72%) of z-({d-bromophenyl)-4-{chloromethyl)-5-methyloxazale
a5 a lime-green powder: RE = 0.39 in 20% BLOAc/hexanes; °H
NMR (500 MMz, CDCl:) & 7.8B~7.8B6 (m, 2H), 7.5%-7.56 (m, ZH),
4.54 (s, 2H), 2.42 {=, 23H); ¥C (125 MH=z, CcDCl;) & 159.2,
146.%, 133.2, 132.q0, 127.6, 126.1, 124.7, 37.1, 11.5; IR
(KEr) 2970, 1633, 1599, 1481, 1401, 1258, 1117, 1008 cm*; ~
TV (BLUH) Amae 281 nm (£ 21349): HRMS (FAB} m/z calc’@ for
CuF1oBrCING: 285,9634, found 285,%64%; Anal. Cale'd for
C1,HeTIBrND: ¢, 46.11; ®H, 3.17; M, 4.89; €1, 12.37; Br,

JP 2004-509084 A 2004.3.25
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27.88. rFound C, 46.28; H 3.07; W, 4.81; C1, 12.35; Br,
27.88.

The following compounds were also prepared by this
procedure:

5 2-(3-Bromophenyl) -4- {(chloromethyl) -S-methyloxazole:

o) Cl
\

Nl
N

Br

W ONME (300 ME=z, dg-DMSO) § 8.1% (=, 1H), 7.53 (d, J = B.0,
1H), 7.58 {d, J = 8.0 Hz, 1H), 7.35 {t, T = 8.0 Hz, 1H},
4.45 (5, 2R}, 2.41 (s, 3H}.

10 2-{4-Benzyloxy-phenyl) -4d-chloremethyl-5-methyl-oxazole

O

H NMR (500 MHz, €DC1z) & 7.92-7.30 (m, 2H), 7.42-7.31 (m,
5RY, 7.00~6.98 (m, 2ZH), 5.08 (s, 2H), 4.51 (s, 2ZH), 2.37 (s,
2|} ; Y*C (128 MHz, ODC1y) & 160.6, 145.9, 136.5, 132.5,

15  125.%, 128,5, 128.1, 127.%, 227.5, 120,1, 115.1, 70.1, 37.2,
11.2; IR {CHT1.) 1537, 1611, 1498, 2454, 1246, 1168, 101D,
1004, B36, 750. 696 cm; UV (EEtOH) Aue 2825 nm (€ 32622);
BEMS {EB") m/z exact mass calcd for CgHis0,0l 314.0948,
found 314.093%; Anal. Cele’'d for CiaHelN(:Cl: €, 68.90; H,

JP 2004-509084 A 2004.3.25
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5.14; ¥, 4.48; €1, 11.30. Feound C, &3.70; H 5.00; M, 3.97;
1, 11.32.

Step C
5 2- {4-Bromophenyl}-5-methyl-d-oxazoleacetic acid
Br

Q
To a solution of 2-{4-bromophenyl}-4d- {chloromethyl)-5-
Br.
Q
N
methyloxazole cl {A4.8 g,

0.23 mol) in DMF {400 mL) was added powdered potassium

1.0 cyanide [22.1 g, 0.34 mol) and potassium icdide (28.6 g,
0.17 mol) and tha rasultant mixture heated to B3 °C for 3.5
h. The reaction mixture was then cooled to rt. Fotassium
carbonate (5 o) was dissolved in water {800 nL) and added
dropwise to the reaction to precipitate the produckt (star

15 wvigorously 15 min following addition) which was isolated by
filtration and washed with water (2 z= 400 mL). The crude

[2- {&-bromophenyl} -5-methylexazole~4-yl] -acetonitrile was

JP 2004-509084 A 2004.3.25
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carried on a3 is in the next step withouk purification. n
NMR (30D MHz, CDCly) & 7.85 {m, 2H}, 7.58 (m, 2H), 3.64 (s,
2H), 2.43 {s, 3H).
The crude [2- (4-bromophenyl)-5-methyloxazole-4-vl]-
acetonitrile

Br.

il

(assume 0.22 mol)] was combined with Z-methoxyethanol (630
mbL} and 85% sclid KOH (74.6 g, 1.32 mol) in water (360 mD)
was added to the reaction., The mixture was heated ta reflux
for 3 h, cooled, quenched with 2 M BC1l (500 mbL}, and
extracted with CH:Cly;. The crganic layer was dried (MgS50,) .,
and the solvent removed in vacuo, using toluene to
azectropically remove residual 2-methoxyethancl. The crude
prodoct {57.3 g) waeg recrystallized from teluene (450 mL} to
give 39.8 g (60%] of 2-(4-bromophenyl)-5-methyl-4-
oxazoleacetic acid as an off-white powder: RE = 0.23 in 10%
MeDH/CH:Clz; 'H NMR (500 MHz, CDCly) § 9.00 (br s, 1H), 7.85—
T.83 {m, 2H}, 7.58-7.56 (m, 2H), 2.62 (s, 2}, 2.36 (&, 3H);
*co{12% ¥A=z, oDCLs) 8 173.8, 159.0, 146.2, 132.0, 129.1
127.6, 125.8, 124.7, 31.5, 10.2; IR {(CHCIy) 2323, 18892,
1541, 3481, 1428, 1306, 1234, 1010, 829, 727

cmt.

JP 2004-509084 A 2004.3.25
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Tne following compounds wers prépared by the same

procedure .

[2- {3-Bromophenyl} -5-methyloxazole-4d-vll-acetonitrile

Br
H NMR (300 MMz, de-DM30} § 8.00 (&, J = i.83 Hz, 1H), 7.90
(dt, J = B.2, 1.2 Hz, 1HM), 7.70 (dd4d, T = 8.0, 1.8, 1.2 Hz,
1H), 7.48 {t, J = 7.% Hz, 1H), 4.01 (s, 2H), 2.41 (s, 34).

Z-{3-Bromophenyl) -5-methyl-4d-oxazcleacetic acid

Q

PN 0

1
N

Br

'H NMR {300 MHs, Q-DMSC) & 7.99 (t, J = 1.B3 Hz, IH), 7.88
tdt, J = 8.1, 1.5 Hz, 1H)., 7.685 (ddd4. J = 8.1, 1.8, 1.5 Hz,
1¥), 7.4% (¢, J = 8.1 Hz, 1H), 3.50 (=, 2H), 2.35 (s, 3H).

{5-Mathyl-2-thiophen-2-yl-oxaznsl-d-yl)-acetonitrile.
mp 82-B4 °C; MH MMR {500 MHz, CIXX1:) & 7.60 {m, 1H), 7.40 f{m,
1H), 7.08 {(m. 1), 3.80 (s, 2H) 2.40 (3, 3H!.

(5-Methyl-2-thicphen-Z-yl-4-oxazoleacetic acid. mp 185
°C; H NME (500 MHz, CDCls) § 7.65 (m, 1M}, 7.40 (m, 1K),

JP 2004-509084 A 2004.3.25
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7.08 (m, I1H}, 3.60 (s, 2H}, 2.31 (=, 2H). [2-{4-Benzyloxy-

phenyl) -5-methyl-oxazol-4-yl]l-acetic acid

o LR
N
O
M NMR (500 MHz, CDCLy) 7.%1 (d, 2H, J = 8.21 Hz), 7.45-
5 7.27 {m, SH), 7,03 {d, 2H, J = 8.21 Hz), 5.11 (s, 2H), 3.40
s, 3H}, 2.34 (s, 3H): *C (125 MHgz, <bCls) & 171.5, 159.8,
158.2, 144.9, 136.6, 329.9, 128.4, 127.9, 127.7, 127.1,
119.9, 1i%.2, 9.4, 31.6, 9.7; IR {CHCl;) 1711, 16il, 1501,
1293, 1257, 1216, B34, 74Zow’; UV (ERDH) Ay, 2B5 nm (£
10 28018); HRMSE (ES™) m/z exact mass caled for CigHa g0,
324.1236, found 324,1265; Anal. Celc’d for CipHiMNOa: C,
70.58; H, 5.30; N, 4.33, Found C, 69.69; ¥ 5.26; N, 4.34

Step D
15 2- (d-Bromophenyl} -5-methyl-d4-oxazoleethanol
Br.
Q
N

A solution of Z- (4-bromophenyl)-S-methyl-4-
ocxazoleacetic acid (35.1 g, 0.13 mol} in dry TH¥F (175 mL)
was treated dropwise with borane-THF complex {227 mbL of a

20 1.0 ¥ selubtion an THF, 1.3 mol) over 2 h (reaction

JP 2004-509084 A 2004.3.25
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temperature to 35 “C). After stizxing 2 h at rt under N,
the reaction wag guenched with glow addition of methanol {60
mb} and stirred overpight at rt. The reaction waz diluted
with 1 N NaCoH (50 mL]) and extracted with CHCl; (2 x 200 o).
The organic¢ layer was washed with K0 (3 2 100 mL), &ried
(Mga;), and the scolvent removed in vacuo to give 38.7 g of
crude product bhat was recrystzllized from toluens {200 mL,
wash solid with celd hexanes) to give 26.9 g (72%) of 2-(4-
bromephenyl) -S-methyl-4-cxazoleethansl as a white powder: RE
= .37 in 1D0% MeOH/CHCl:; *H NMR (500 MHz, CDCls) & 7.84-7.82
(m, 2H)}, 7.57-7.55% {(m, 2H), 2.91 (g, J = 5.5 Hz, 2H), 3.14
{t, T = 6.0 Hz, OH}, 2.72 (&£, J = 5.5 Hz, 2H}, 2.33 (s, 3H);
o (125 MH=z, CDCls} 8 153.7, 144.5, 134.2, 131.9, 127.4,
126.4, 124.3, 61.8, 2B.1, 10.1; IR (KBxr) 3293, 2048, 1042,
15985, 1480, 147z, 1401, 10%3, 1003, B3a, 734 cm™; Aanal.
Calc'd for CigHizBrNO;: €. 51.09; H, 4.28; N, 4.%6; Br,
28.32. Found C, 51.31; H 4.06; N, 4.;0:0; Br, 25.19.

The following componnds were prepared by the same
procedure.

2= {3-Bromophenyl) -5-methyl-4-oxazoleethanal

Br

mp 9¥-93 °C; B NMRE (300 MHz, ds-TMSO) & 7.9% {a, 1H}, 7.88
(d, J = 7.7 Bz, 1H), 7.64 {d, T = 7.7 Hz, 1H), 7.42 (¢, J =

JP 2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(251)

WO 0155 POTIUSON22605

- B5% -
7.7 Hz, IH}, 4.61 (t, J = 5.5 Hz, OH), 3.83 {g, J = 3.5 Hz,

2H}, 2.60 (&, J = 6.6 dz, 2H), 2.32 {s, 3H}.
2-{5-Methyl-2-thigphen-2-yl-4-oxazcleathanol

o
5 mp 71°C; 'H MMR (500 MHz, CDCly): & 7.54 (m, IH), 7.33 {m,
1K), 7.03 {m, 1H), 3.87 (&, J = 5.8 Hz, 2H) , 3.3 (s, 1H).
2.67 (£, J = 5.8 Hz, 2R), 2.25 (8, 3 H}.
2-{2-{4-Benzylowy-phenyl) -5-methyl-oxazol-4-y1]-ethanol

o

10 *H NMR {500 MHz, CDCly) & 7.91 (&, 2H, J = B.60 Hz), 7.45-34
{m, 5H), 7.02 (4, 2H, Jd = 8.60 H=), 5.11 (s, ZH), 3.921 (%,
2H , J = 5.7 Hz), 2.71 {(t, 2H, J = 5.7 Kz}, 2.31 (=, 3H}; MS
{Es") Cale'd for CpeHzelO;: Found m/e 310 (M + 1, 100%)

JP 2004-509084 A 2004.3.25
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Step E
Tcluene-4-sulfonic acid 2-[2- {4-bromophenyl}-5—

methyloxazol-d-vl]ethyl estar

Ta a soluticn of 2- (4-bromophenyl}-5-methyl-4-
5 oxazoleethanol

Br

o
{8.8% g, 31.5 mmol} in CHClp (150 mL) at rt under N was
added pyridine (8.74 g, 110 mmol, 8.9 mL) and DMRP {0.87 g
7.82 nmmol) followed by portionwise addition of tasyl
in anhydride {12.7 g, 37.8 mmol). The reaction exothermed to
32 “C and was stirred 1 h before 1W HCl1 (200 mL} was added.
The mixture was stirred vigorously 15 min, and then the
organic phase was dried (¥gS0,) and filtered through a pad
of silice gel (200 mL, packed with CH.Cl;). After rinsing
15 the silica gel with EtCAc {100 mL) the golution was
concentrated to toluene-4-sulfonic acid 2-12-(4-
bromophenyl ) -S-methyloxazol-4-yl]ethyl ester which was used
without further purification {(mp 136 °C).
Using the correspending alecohols, the following
20 compounds were prepared by the same procedure:
Taluene-4-gulfonic acid 2-[Z-{3-bromephenyl) -5~

methyloxazol-d-yl]ethyl ester.

JP 2004-509084 A 2004.3.25
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Br
B NMR (300 Bz, CDCl;) § 7.98 (s, 1H), 7.80 {4, J = B.0 Ha,
1H), 7.64 (d, J = B.0 Hz, 1H}, 7.51 (d, d = $.0 Hz, 1H),
7.30 (t, J = 8.0 Kz, 1H), 7.20 (d, J = 9.0 Hz, 1H), 4.30 {t,
J = 7.0 Mz, 2H], 2.80 {t, T =7.0 Hz, 2B}, 2.30 (s, 3H).
2.23 {8, 3H). Toluene-4-svlfonic acid Z-(5-methyl-2-

thiophen-2-yloxazol-4-yl)ethyl ester.

7N o
s r\~l /
i

o—3

Q

mp 107-109 °C; *H NMR (400 MHz, COCls): 8 7.67 {d, J = 8.3
Hz, 2H), 7.51 (dd, J = 3.8, 1.4 Hz, 1H}, 7.37 (&d, J = 4.9,
1.2 Hz, 1H), 7.21 {4, T = 7.9 Hz, 2H}, 7.08 (dd., J = 4.8,
3.5 Hz, 1}, 4.28 (L, J = 6.3 He, 2H} , 2.80 {t, T = 6.3 Hz,
2H}, 2.28 (=, 3H), 2.26 (s, 3 H).

Toluene-4-sulfonic acid 2-[2-(4-benzyloxy-phenyl)-5-
methyl-oxazol-d-yl] -ethyl ester.’s NMR (500 MHz, CDCl3) &
7.80-7.78 {m, 2B}, 7-67-7.65 im, 2H), 7,45-7.31 (m, S5H),
7.25-7.17 {m, 2H), 7.02-6.9% (m, 2E), 5.12 (s, 2ZH). 4.28 (&,
2H, J = £.45 Hz}, Z.80 (t, 2H, J = .45 Hz), 2.27 (s, 3H},

JP 2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

(254)

WO 0155 POTIUSON22605

- B8 -

2.22 ts, 3H); Y'C 1125 mME=, CDO2L) & 160.25, 144.8, 144.5,
136.5, 132.8, 130.6, 130.2, 129.6, 128.6, 128.1, 127.%8,
127.6, i27.4, 127.0, 115.1i, 70.1, &8.%, 25.9, 21.4, 16.0; IR
(KBr) 1845, 1613, 149%, 1351, 1248, 11%D. 1173, 200, 665,
556 om™~; UV [BEOH) Awm. 286 nm (€ 22658); HRMS (BS') m/z
exact mass calocd for ChsHzeNDs8 464.1532, found 464.15831;
Anal. Calec’d for CHasNOs5: C, 67.27; H, 5.44; N, 3.0Z.
Found €, 66.59%; H 5.332; N, 3.06

Step F
2-({4-{2-[2~{4~Bromophenyl} -5-methyloxazcl-4-

vllethoxylvhencsxy) ~2-methylpropicnic acid ethyl ester
Br:

N

e

A mikture of boluene-4-sulfonic acid 2-[2-{4-
hbromophenyl}-5-methyloxazol-4-yllethyl ester (prepared as
described in B abovel, 2-{4-hydroxyphenoxy)-2-
methylpropanoic acid ethyl ester (American Home Products US
Pat. Mo 3795691) (7.06 g, 31.5 mmol) and CszCO; (13.3 g,
41.0 mmol) was heated at 55 °C in DMF (45 wL) £for 18 h. The
regction was partitioned betwesen EtOAc (250 ML} and HaG (250
mbL), and the agqueous phage extracted with EtOAc (2x100 mL).

The combined organic phases were dried {MgS0:) and

JP 2004-509084 A 2004.3.25
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concentrated under reduced presgure to an oil which was
yurified by column chromatography {1500 mL Si0;, hexanes to
10% EtOdc/hexanes) to provide 2-{4-{2-[2-(4-Bromophenyl}-5-
methyloxazol-4-yl]ethoxylphenoxy)-2-methyl propionic acid
ethyl ester {6.81 g, 44%) az a off-white solid: Rf = G.48 in
35% BtOAc/hexanes; mp 78-79 °C; ‘H NMR (300 MHz, cDCly) &
7.85-7.B2 (m, 2M), 7.57-7.53 (m, 2H), 6.83-6.75 {m, ZH},
4.22 (g, J = 7.0 Hz, 2H), 4.18 (t, J = 6.6 Hz, 2H), 2.94 (t,
J = 6.7 Hz, 2H), 2.36 (s, 3H}, 1.%2 {s, 8H}, 1.27 (t.

J = 7.% Hz, 3H) and by-product 2- (d-Bromophenyl)-5-methyl-4-
vinyloxazole (1,51 g, 22%) as a white solid: H NMR {300
¥Hz, cDoly) 8 7.92-7.87 (m, 2H), 7.53-7.55 (m, 2H), 6.54
{dd, 3 = 17.3, 10.8 Bz, 1), 5.94 {(dd, J = 17.0, 1.8 Hz,
1M}, 5.30 {84, ¥ = 10.8, 1.8 Hz, 1H), 2.41 (s, 3H).

The following compounds were prepared by the sane
procedure using toluene-4d-sulfonic acid 2-[2-(3-
bromephenyl) -5-methyloxazel-4-yllethyl ester and toluene-4-
sulfenic acid 2-[2- {4-benzyloxy-phenyl) -5-methyl-oxazol-4-
vyl]l-ethyl ester. respectively:

2~ {4—{2-[2~ {3-Bromophenyl) -5-methyloxa=zol-4-
v1llethoxyiphenony) -2-methyl-propionic acid ethyl aster

(e

Br

RE = 0.3% in 1:4 EtOAc:hexanes; 'H NMR {400 MHz, COCly) &
8.11 (t, J = 1.6 Hz, IH), 7.89-7.86 (m, 1H), 7.4% (ddd, J =

JP 2004-509084 A 2004.3.25
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g.0, 2.0, 1.2 Hg, 1K), 7.27 (%, J = 8.0 H=z, 1H), 6.B0-4.72
fm, 4H), 4.20 (g, 9 = 7.2 Hz, 2ZH}, 4.15 {t, T = 6.6 Hz, 2H),
2.92 (L, J = 6.% Hz, 2H), 2.34 (s, 3H), 1.49 (s, 6H), 1.24
(b, J = 7.2 Hz, 3H); M5 (EI) 510.1 (M+Na}"', 488.1 (M+H)".

2-Methyl-2~(4-[2-{5-methyl-Z-thiophen-2-yl-oxazol-4-
y1l)sthoxylphenoxylpropionic acid ethyl ester. KS {ES) m/e
4162 [M+1).

2-14-{2-[2-{4-Benzyloxy-phenyl) -5-methyl-oxazol-4-¥1]-
ethoxy) -phenoxy) -2-methyl-propionic acid ethyl ester

o

a

\vﬂjrk:
Q0

% NMR {500 M=z, CDCli) & 7.91 {d, 2H, J = 5.60 Hz), 7.45-
T.33 {m, SH), 7.01 {4, 2K, J = 5.0 Hz), £.83-6.69 (m, 4H),
5.10 (=, 2H), 4.25-4.09 (m, 4H), 2.94 (t, 2K, J = 6.65 Hz},
2.34 (s, 3H). 1.52 (s, 6H), 1.2% lt, 3H, J = 9.2 Hz); "C
{125 MHz, CDOLl;) 8 174.3, 160.3, 159.5, 152.4, 148.%, 144.5,
136.5, 132.1, 128.4, 128.1, 127.7, 127.5, 121.9, 121.§,
115.7, 11%.1, 114.9%, 7%.7, 70.1, 87.0, 61.2, 26.3, 25.3,
14.1, 10.1; IR {¥XBx} 2987, 2874, 1729, 1s14, 1505, 1287,
1245, 1228, 1171, 1142, 1022, 838 cm™*; UV (EtOH) Am 286 nm
(& 24476); HAMS {ES*) wm/z exact mass calcd for CiHilNOg
516_2386, fonmmd 516.2362; 2nal_ Cale'd for CiiHaNOg: C.
72.21; H, 6.45; N, 2.7l. Found C, 71.90; H 6.62; M, 2.51
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Step &
2-{4-{2-[2-{4-Bromophenyl}-5-methyloxazol-4-

yl]ethoxy)phenoxy! -2-methylpropionic acid
2= (d=-{2-[2-({4-Bromophenyl) -5-methyloxazol-4-

5  vyllethoxylphenoxy)-Z-methylpropionic acid ethyl ester was
hydrolyzed as described in Example 1 to provided the
product: "B NMR (300 MMz, CDCly) § 7.85-7.92 (m, 2K}, 7.57-
7.53 (m. 2H)., 6.82-6.75 (m, 4H), 4.18 {(t, J = 6.6 Mz, 2H}.
2.94 (¢, J = 6.7 Hz, 2ZH), 2.36 (s, 3H), 1.52Z (s, 6RH}.

10

The following compounds were hydrelyzed by the
game protedure:

Example 9&: 2~{4-{2-[2- (3-Bromophenyl) -5-
methyloxazol-4~yl]ethnxy}phenox”)—2—methylpropionic agid

ey O¥ss.a

mp 158-159 “C; Rf = 0.1 in 6:4 EtGAc:hewanes; H MMR

Br.

[400MHz, CDC1z) & 8.10 (s, 1K), 7.B8 (&, 1H}, 7.47 (4, 1H}
7.31 (&, 1), §.86-6.76 (m, 4H), 4.17 {(t, 2H), 2.97 {t, 2H),
2.35 (B, 3H), 1.46 (=, 6H); M3 (EI) 461.0 (M+H)'.

24 Exzample 9B: 2-{4-{2-[2- (4~Benzyloxy-phenyl) -5-
methyl-cxazal-4-yl]-ethoxy)-phenoxy) -2-methyl-propilonic acid

Orvm e i
o)
o~ )< /@’){Lo
M
o
2 MR (500 MH=, C©DCLs) & 7.24 {d, ZH, T = 7.82 H=z), 7.44-
7.34 (m, 54), 7.01 {4, 2H, J = 8.60 Hz), 5.%0-6.84 (m, 2H),

JP 2004-509084 A 2004.3.25
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6.20-6.74 (m, 28}, 5.10 (s, 2H), 4.12 (&, 2H, J = 6.65 Hz},
2.934 (&, 20, J = §6.65 Hs), 2.37 (s, 3H), 1.52 (s, €8);: HRMS

|EE*) m/z ewact maus caled for CpoRyMOs 488.2073, found
4B88.2058.
5 Example 10
2-{4-{2-[2-{2-Ethynylphenyl)-5-nethyloxazal-4-

y1)ethoxy)phenoxy) —2-methylpropicnic acid

et OVs s

10
Step A
2-{4-{2-[2-{3-Ethynylphenyl) -5-methyloxazol -4-
v1)ethoxy]phenoxy) -2-methylpropionic acid ethyl ester
\b/( L /@ 7%1\0/\_
15 A soluticon of 2-(4-{2-[2-(3-kromophenyl)-5-

wethylozazol-4-yl]ethoxy) -phenoxy) -2-methylpropienic acid
ethyl ester {780 mg, 1.6 mmel}, tributyl-(ethynyl)stannane
(1.02 g, 3.2 mmol, 0.534 ml)., and PA(PPlp)g (92 mg, D.0B
mmol) in THF (80 mL) was heated at reflux for 18 h. The
20 reaction mixture was ceoled to rt, concentrated to a dark

green paste, and filtered through a plug of silica gel (50

g, 1:2 EtOAc:hexanes). The material was further purified by

two iterations of column chromatography (40 g SiQz, 1:4

JP 2004-509084 A 2004.3.25
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EtOAc:hexanes)] ko provide the product (550.6 mg, 79%) as a
faintly green oil: RE = 0.30 in 1:4 BEtOAc:hexanes; *H NMR
{400 MHz, CDCl;) & 8.08 (s, 1K), 7.%2 (4, 1H), 7.44 (& 1H),
F.36 (e, 1my, 6.81-5.72 {m, 4H), 4.22-4.12 (m, 4H), 2.09 (=,
1H), 2.91 ({t. ZH}, 2.32 {5, 3H), 1.44 (s, €H), 1.22 {t, 3H);
M3 (EI) 456.2 (M+Na}®, d434._.2 (M+H)*.
Using tributylivinyl)tin and
tributyl (phenylethynyl) tin, respactively, the following
compounds were prepared by the same procedure:
2-Methyl-2-{4-{2-[6-methyl-2- {3-vinylphenyl) oxazol-4-
v1l] ethowxylphenoxy)propionic acid ethyl ester

A o

S

N

R

Rf = 0.2% in 1:4 EtOAc:hexanes; H MR {400 ¥Hz, CDCLl:) &
1.95 (s, 1H), 7.85-7.81 (m, 1H), 7.50-7.34 (m, 3H), 6.80-
£.69 [m, 4H), 5.82 (d, 1H), 5.2B (&, 1M), 4.22-4.10 {m, 4H),
2.92 (v, ZH), 2.33 (s, 3H), 1.84 (s, BB}, 1.24 (t, 3H); MS
(ET} 436.2 (M+H]",

2-Methyl-2-(4-{Z-[5-methyl-2- (3-phenylethynylphenyl}

oxazol-4-yl]l ethoxy)phenoxy) proplonic acid ethyl sster

JP 2004-509084 A 2004.3.25
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Rf = 0.46 in 1:4 BtOAc:hexanes; 'H MMR (400 WHz. CDCly) §
5.14 (s, 1H)}), 7.90¢ {&, 1), 7.52-7.49 (m, 3H), 7.40-T7.28 (m,
dH), €6.81-6.72 {m, 4H), 4.21-4.314 (m, 4H), 2.93 (t, 2H),
2.32 {s. 3H), 1.48 {s, 6H), 1.23 (&, 3H); M8 (EI) 532.2
Upwat™, 510.2 (MeH)”,

Step B
2-{4-{2-[2- {3-Ethynyiphenyl)-S-methyloxazol-4-

v1l]ethoxylphenoxy) —2-methyl propionic acid
2-(4-{2~ (2~ (3-Ethynylphenyl} -5-methyloxazal -4
v1liethoxylphenoxy) -2-methyl propionic acid ethyl ester (94.7

my, 0.2158 mmol) was hydrolyzed according to the procedurs in
Example 2, Step D to provide thes product (67.2 mg, 76%) as a
white golid: Rf = 0.10 in 6:4 EtQAc:hexanes; mp = 131-124
°C; M OHMR (400 MEz. CDCly) 6 8.09 (s, 1H), 7.93 (4, 1H),
7.44 (@, 1M, 7.36 {k, 1H}, 6.83-6.74 (m, AW}, 4.1B (%, W),
3.07 (s, 1H), 2.96 ({t, 2H), 2.35 (=, 3H), 1.46 (s, 6H); MS
(EI}) 42B.1 (M+Na)®, 406.2 (M+H)".

JP 2004-509084 A 2004.3.25
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g95,
The corresponding ssters were hydrolyzed according to
the aforementioned procedure:
Example 10A: 2-Methyl-2- {4—{2- [5-methyl-2-{3-

vinvlphenylloxazol-4-yl] ethoxylphenoxy) propionic acid
e}
.
o}
N 0
Sy
N

.

Rf = 0.1% in 6:4 EtD2c:hexanes; mp = 137-139 °C; 'R NMR (400
MHz, CDCly) B 7.98 (s, 1H}, 7.86-7.80 (m, 18}, 7.46-7.3B Im,
3H), 6.88-§.77 (m, 4H}, 5.82 (d, 1H), 5.24 {(d. 1H), 4.18 (t,
2H), 2.56 {t, 2H), 2.28 (s, 3H), 1.42 (s, 6H); ME (BI) 430.2
10 (M+Halt, 408.3 (M),
Example 10B: 2-Methyl-2-{4-{2-[5-methyl-2-(3-
phenylethynylphenyl)oxazol-4-yl]ethoxylphenoxy) propionic

acid

15 Rf = 0.15 in 6:4 EtCAc:hexanes; H NMR {400 MHz, CBClz} &
8.13 (s, 1H}, 7.90 (d, J = 8.0 Hz, 1H), 7.55-7.43 (m, 3H},
7.3% (t, J = 8.0 Hz, 1H), 7.35=7.31 {m, 3H), 6.89-6.76 [(m,
AH), 4.15 (¢, J = &.6 Hz, 2H), 2.96 {t, J = 8.6 Hz, 2H],
2.36 (=, 3H), 1.49 (s, 6H); MS (EI) 504.1 (MtNa)*, 482.1

20 (MwH)T.

JP 2004-509084 A 2004.3.25
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Example 11
2-t4-{2-[2-{4-Ethynylpghenvl) -5-methyloxazol —é—vl]ethoxy}

phenoxy) -2-methylpropionic acid

Step &
2-{4-{2-[2-{4-Ethynylphenyl}-5-methyloxazol-4-vl]lethoxy}

phenexy) -2-metbyloropionic acid sthyl ester

O T

2-{4-{2-[2-{4-Bromophenyl! -5-methyloxazal-4-

v1]ethoxry}vhenoxy) -2-methyl-propionic acid ethyl ester (298
mg, 0.510 mmol} was coupled with tributyl (ethynyl)stannane
aceording to the procedure in Example 10 Step R, to provide
the product (224.6 mg, 45%) as an off-white solid: RE =
0.43 in 1:4 ECDAcC:hexanmes; 'H NMR (400 MHz, CDCla) 8 7.83 (4,
2H), 7.43 (4, 2H), 6.B0-6.68 (m, 4H), 4.20-4.11 (m, 4H},
3.12 (=, 1H), 2.8B (L. 2H), 2.32 (g, 3H), 2.46 (s, 6B}, 1.21
(t, 3H); MS (EI) 456.2 (M+Nal™, 434.2 (M+H)".

The following compound was prepared by the same

procedure, using tributyl (phenylebhyayl)stannane:

JP 2004-509084 A 2004.3.25
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2-Methyl-2-(4-{2-[5-methyl-2~{4-phenylethynylphenyl)~

oxazol-4-yl)ethoxy }-phenoxy) propionic acid ethy) ester

e Ol e

R = 0.38 in 1:4 EtOBc:hexanes; "H NMR (400 WHz, CDC1i) &
7.83 {d, 2H), 7.56 {d, 2H) 7.48, (m, 2H), 7.33-7.32 (m, 3H)
5.81-6.74 {m, 4H}, 4.21-¢.15 (m, ¢8), 2.93 (¢, 2H), 2.34 (s,
3H), 1.53 (=, 6H), 1.2& (t, 3H): MS (EI) 532.2 (M+Na}*,
510.2 (p+H}",

Step B
2-{4-{2-[2-(4-Ethynylphenyi)-5-methyloxazol-4-yl]ethoxy}

phenoxy) -2-methylpropionic_acid

2-(4-{Z-(2- (4-Ethynylphenyl) -5-methyloxazol-4-

¥1]ethoxylphenoxy) -Z-mathyl-propionic acid ethyl ester (53.2
ng, 0.123 mmel) was hydrolyzed accerding to the procedure in
Example 2, Step D to provide the product (31.7 mgy, 64%) as a
white solid: REf = 0.11 in 6:4 EtOAc:hexanes; mp = 137-13%
°c; M WMR (400 MHz, CDCl3) & 7.%2 (d, 2H), 7.50 {&, 2H},
6.86-6.78 (m, 4H}, 4.17 {t, 2H), 3.18 (s, 1H), 2.97 (t, 23H),
2.37 {8, 6H), 1.51 (=, 6H}; M5 (ET) 423.1 (M+Na}¥, 405.1
[M+H) .

The following compound was prepared Ly the same
prodegure:

Example 11a: 2-Methyl-2- (4-{2-[5-methyl-2-(4-
phenylethmylphenyl)oxazcel-4-yllethoxyl - phenoxy)prepionic

acid

JP 2004-509084 A 2004.3.25
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Rf = 0.12 in 6:4 EtORc:hexanes; MS {(EI} 504.2 (M+Na)®, 4B2.2
(M+H) 7.

Example 12
2-(4-{2-{2- (3-Ethylphenyl) -5-methyloxazol-4-

vllethoxylphenoxy) -2-mothylpropionic acid

SO e g

oy
N

JP 2004-509084 A 2004.3.25
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Step A
2-{4-{2-[2-{3-Ethvlphenyl}-5-methyloxarol-4-

vllethoxylphenoxy) ~2-methylpropionic acid ethyl ester

D#gy_,f\ofl::if’ojfiﬁlo/\‘

o
N

In a 250 ml, thick-walled flask, a magnetically stirred
solution of 2- (4-{2-[2-(3-ethynylphenyl) -S-methyloxascl-4-
vl]ethoxy)phenoxy) -Z-methylpropionic acid ethyl ester (4.72
g, 10.9 mmol) in BtOH:BEQAc (136 mb of a 9:1 solution) was
purged with nitrogen (3 x}, then treated with 10% P4/C (&30
mg, 0.5%2 mmeol Pd}. The mixture was purged with H: (3 x),
followed by application of H; at 50 p.s.i. for 14 h. After
a subsecuent nitrogen purge (3 x), the mixture was filtered
through celite and concentrated to an cil, which was
purified by column chromatography (350 g 510, 1:9
EELORC :hexanes to 1:4 EtDAc:hexanes) to provide the product
(3.36 g, 70%) as a colorless oil: RE = 0.34 in 1:4
EtOAC:hexanes; H MMR (400 MHz, CDCla) § 7.81 (s, 1H), 7.76
d, 3 =7.6 Bz, lH), 7.31 {t, 0 = 7.6 Hz, 1H), 7.21 (4, T =
7.6 Hz, 1HY, 6.80-6.73 {m, 4B), 4.2 lg, J = 6.8 Hz, 2H),
4.16 (&, J = 6.4 He, 2B), 2.93 (t, J = 6.4 He, 2H), 2.67 {(q,
J = 7.2 Kz, 2H), 2.34 (. 3K], 1.49 (s, 6H), 1.26-1.23 {m,
GH): MS (EI) 450.2 (M#Na)', 423.2 (M+H)'.

The frpllowing compound was prepared by the same

procedure, using Z-methyl-2-(4-{2-[5-methyl-2-{3-

JP 2004-509084 A 2004.3.25
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vhenylethynylphenyl)oxazol-4-v1] ethoxy}phenoxy) propionic
acid ethyl ester:

Z-Methyl-2-{2-{2-[5-methyl-2- (3-phencthylphenyl}oxazol-
4-yllethoxy}phenoxy) —propionic acid ethyl ester

Rf = 0.36 in 1:4 BrOAc:hexanes; H NME (400 Mz, CDCLs) 8
7.82 (g, 1H), 7.78 (4, 1H), 7.32-7.20 {(m, 34}, 7.19-7.13 Im,
4H), 6.80-6.72 (m. dB), 4.23-4.16 (m, 4H), 2.94-2.8% (m,
6H), 2,34 (s, 34, 1.43 (s, GH), 1.24-1.19 {m, BH); M8 (BI]
536.2 (M+Na)*, 514.2 (M+H)'.

Step B
2-(4-{2-[2-(3-Ethylphenyl) -5-methyloxazal-4-

y1l]lethoxylphenoxy) -2-methylpropionic acid
2=-(4-{2~[2~{3-Ethylphenyl)-5-methyloxazaol-4~

y1llethoxylphenoxy)-2-methyl-propionic acid ethyl ester (3.36
g, 7.86 mmol} was hydrolyzed according to the procedures in
Example 2, Step D to provide the product (2.78 o, 23%) a8 a
white salid: Rf = 0,12 in 6:4 EtOAc:hexanes; mp = 134-135
®c; H WMR (400 MHz, CDClz) B 7.83 (s, 1H}, 7.78 [d, J =8
¥z, 1H), 7.22 (&, J = 58 H=z, 1H], 7.25 (4, J = B H=z, 1H),
6.88-6.77 (m, 4H), 4.18 {k, J = 6.8 Hz, 2H), 2.97 [t. J =
6.8 Hz, 2H), 2.67 (g, J = 8 Hz, 2H), 2.36 (s, 3H), 1.492 (s,
EH} 1.24 (&, T = 8 Hz, 3H); M8 (BT} 432.1 (M:Na)', 410.1
{M+H) ",

JP 2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(267)

WO 0155 POTIUSON22605

- 101 -

The following compound was prepared according to the
same procedure:
Example 172A: Z-Methyl-2-{(4-{2~[S-methyl-2-(3-

phenathylphenyl) oxazoli-4-yl] ethoxy)}phenoxy) -propionic acid

\ oOoﬁio
ﬂii N

Rf = 0.2 in 6:4 EtORc:hexanes; mp = 124-125 %C; H NMR {400

MHz, CbCls) § 7.83 (e, 1H}, 7.828 (d, 1), 7.32-7.21 (m, 3H).

7.20-7_16 f{m, 4H), 6.BB-6.76 (m, 4H), 4.18 {t, ZH), 2.9% (t.

2H}, 2.9Z (m, 4H}, 2.36 (s, 3H), 1.51 {s, BH); MS (EI} 508.2
1c {(M+Na)*, 4B6.3 (M+H)*.

EBxample 13
2-(4-{2-[2-{£4-Bthyiphenyl} -S-methyloxazcl-4-

ylilathoxyl}phenoxy) -2-methylpropionic acid

f@dﬁ@’%

15

JP 2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(268)

WO 0155 POTIUSON22605

Step A
2-(4-{2-{2-{4-Bthylphenyl)}-5-methyloxazol-4-

yl]ethoxylphenoxy) ~2-methylpropiconic acid ethyl ester

r@%iﬁ@%m

5 {4-{2-[2- {4-Ethynylphenyl}-5-methyloxazol-4-

v1]ethoxylphenozy}-2-methyl propicnic acid ethyl ester was

hydrogenated according to the procedure in Bxample 12, Step
A to provide the product (196 mg. B7%) &g a colorless oil:

Rf = 0.35 in 1:4 BtOAc:hexanes; ‘H NMR (400 MHz, ©DCls) §

10 7.83 (4, zH), 7.21 {d, 2H}, €.80-6.74 (m, 4H), 4.22-4.18 (m,
4H), 2.93 {(t, 2H}, 2.63 (g, 28), 2.32 (&, 3H), 1.48 (s, 6H),
1.24-1.19% (m, €H}; MS (EI) 460.2 (M+Na}™, 438.2 (+H)'.

By the same procedure, the following compcund was
prepared from 2-methyl-Z-(4-{2~ [5-methyl-2-(4-

15 phenylethynylphenyl) -oxazol-4-yl]ethoxy}phenoxy}propionic
acid ethyl ester:

2-Methyl-2-(4-{2-(5-methyl-2- {4-phenethylphenyl)oxazol-
4-y1]ethoxytphenoxy) -propionic acid ethyl eskter

;WLQ%

20 RE = 0.38 in 112 EtOAc:hexanes; 'H NMR (400 Mdz, <DClz) §
7.82 (4, 2H), 7.24-7.16 {(m, 7H), £.82-6.74 (m, 4H), 4.22-

JP 2004-509084 A 2004.3.25
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4,16 {m, 9H), 2.95-2.86 (m, 6H), 2.3L (s, 3H), 1.50 (s, 6H),
1.24-1.20 {m, 6H):; MS (EI) 536.2 (#+Na)', 514.2 [M+H)".

Step B

2-(4-{2-[2~{4-Echylphenyl} -5-methyloxazol-4-
v1lethoxylphenoxy)-2-methyl-propionic acid ethyl ester (186
mg, 0.445 rmmol} was hydrolyzed according to the procedure in
Example 2, Step D to pravide the product (182 mg, #8%) =28 a
white solid: Rf = 0.08 in 6:4 BtOAc:hexanes; “H NMR (400
MHz, CDCly) 8 8.23 (4, 2H), 7.22 {4, 2H), €.54-6.70 {m, 4H},
4,18 (t, 2H), 2.38 (&, 1H)., 2.64 (£, 2H), 2.36 (s, 3H), 1.52
ts., &H), 1.22 (£, 3H}); MS (EI} 432.2 (M+Na)', 410.2 (M+H)'.

The following compound was prepared according to the
same procedure:

Exampls 13a: 2-Methyl-2-(4-{2-[5-methyl-2-(4-

phenethylphenyl)oxazol-4-yl]lethoxy}phenoxy) -propionic acid

uii M
&

Rf = 0.18 in 8:4 EtOAc:hexanes; '5 NMR (400 MMz, CDCls} &
7.83 {4, 2H)Y, 7.22-7.10 (m, 7H), 6.88-6.78 {m, 4H}, 4.18 (t,
ZH), 2.99 (&, ZH}, 2.92 (m, 4H), 2.38 (s, 3}, 1.47 (s, 6HI];
M5 (EI) 508.2 (M¥Na)®, 486.2 (M+H}".

JP 2004-509084 A 2004.3.25
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Example 14
2-(4-{2-[2- {4-Carbamoylohenyl}-5-methyloxazcl-4-

yllethoxylphenoxy) -2-methylpropionic acid

NH,

Step A
2-14-{2-[2- (4-Cyanophenyl)-S-methvloxazol-4-

yllethoxyiphenoxy) -2-methylpropionic acid ethyl ester

N::\Q\(
\
N

8]
/
(no@o o/
O

Z-{4-[(2-[2- (d-Bromaphanyl) -5-methyloxszol-d-
vl]lethoxy}phenoxy) -2-methylpropionic acid ethyl ester (170
ng, 0.35 mmol), cepper (I) oyanide (96 mg, 1.07 mmel), and
copper {I) icdide (120 mg, 0.83 mmol) were dissolved in
dimethylformamide (1.% ml) and heated te 150 °C for 20 h.
The mixture was cooled snbient temperature and partitioned
between EtQAc (20 ml) and saturated aguecus FeCl; (20 mb}.
The organic phase was washed with FeCl; solution, M0, brine
and then dried (MgSO:), filtered and concentrated. The
profnct wag purified by flash chromatography (15 mbh Si0:,
40% EtOAhc/hexanes) and obtained as & clear, colorless oil

1132 mg, B7%). Rf = 0.32 in 35% EtOAc/hexanes; 'H NME (400

JP 2004-509084 A 2004.3.25
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MHz, CDCla) 8 8.04 (A, J = 8.4 Hz, 2H), 7.6% {d, 7 = 8.4 Hz,
7H), £.81-6.76 (m, 24H), 4.21 (g, J = 6.4 Hz, 2H}), 2.18 {t, J
= 6.4 Ha, 2H], 2.95 {t, J = 6.4 Hz, 2H), 2.38 (=, 3H}, 1.51
{s, 6H), 1.26 (t, J = 7.2 Hz, 3H); M3 (BI) 457.2 (M+MNa) ~;
435.2 (M+H) "

Step B
2-{4-[2~[2-(4-Carbamogyiphenyl] -S-methyloxazol-4-

vilethoxylphenoxy) -Z-nethvlpropionic acid ethyl ester

2-{4d-{2-[2~(d-Cyanophenyl}-5-methyloxazol-4-

y¥1l]lethoxylphenoxy) -2-methylpropionic acid ethyl ester (60
mg, 0.14 mmol) and potassium carbcnate (30 mg, excess) were
digsolved in dimethylsulfoxide (1 mL). After cocling to 0
°C, the mixture was treated with bydrogen peroxide (120 1
of a 30% agu=ous soluticn}! and then warmed Lo ambjent
temperaturae. After stirring for 1 h, the mixture was
partitioned between ECCAC (15 mi) and Ha0. 9The agueous
phase was extracted with ErOAc (3x:), and then the combined
organic phases were dried (MgS0:!. filtered and concentrated
to provide the product as a white solld {58 mg, 93%): mp 112
°c; ‘M NMR (400 ME=z, CDCla) 8 8.05 (d, J = 8.4 Hz, 2H), 7.87
{d, 7 = 8.4 Hz, 2H), §.81-6.77 (m, 4H), 6,12 (br s, 1H},
5.86 (br s, 1H), 4.32 {gq, J = ©.8 Hz, 2H}, 4.28 (t, J = §.4
Ha, 2H), 2.95 (%, J = §.4 Bz, 2H), 2.38 {s, 3M}, 1.52 (s,

JP 2004-509084 A 2004.3.25
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GHY, 1.27 (b, J = 7.3 Bz, 3I¥); MS (Er) 47%5.2 (MMa) ¥, 493.2
[Fiat

Step C
- {4-{2-[2-{4-Carbamoylphenyl} -5-methyloxazol-4i-

y1lethoxy}phenoxy) -Z-methylpropionic acid ethyl ester was
hydrolyzed was described in Example 1 to provide the product
as a white so0lid (42 mg, 50%): Rf = 0.7 in 100% EtOAc; mp
126-127 “C:; 'H NME (400 MHz, CDCla) & B.05 (br 5, 1H), 7.93
fm, 4H), 7.42 {br s, IH}, 6.77 {(m, 4H), 4.10 {t, T = 6.4 Hz,
24), 2.86 (&, 3 = 6.4 H=, 2H), 2.32 (s, 3H), 1.37 (s, BH);
M3 {ET} 448.2 (MiNa) *, 425.1 (M+H}*

Exemple 15
Z2-(4-12-[2- (4-Cyanophenyl) -5-methyloxazcl-4-

yl]ethoxy}phenoxy) -2-methylpropionic gcid

2=-{4- (2~ [2-{4-Cvanophenyvl) -5-methyloxazol-4-

7

yl]ethoxy}phenoxy) -2-merhylpropionic acid ethyl ester
{prepared as described in Example 14) was hydrolyzed
according to the procedurz in Example 1 to provide the
product as a white solid: 'H NMR (400 MHz, d;-DMSG) § 7.98
{d, J=8.0 Hz, 1H), 7.89 {(d, J = 8.0 Hz, 1H}, 6.75-6.7¢ [m,

oH

JP 2004-509084 A 2004.3.25
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4aH), 4.09 {t, J = 6.4 Hz, 2H), 2.86 (L, J = G.4 Hz, 2H),
2.31 (s, 3H), 1.34 (s, BH]; M5 (EI) 407 (M+H)".

Example 1§
5 2-Methyl-2-(4~{2~[5-methyl-2- [4-phenoxy-phenyl)-oxazol-4-

v1j-sthoxy)-phenoxy) -bropionic acid

O TR

A mixture of 2-(4-{2-[2-(4-bromo-phenyl)-S-methyl-

cxazol-4-y1]-ethoxy} -phenoxy) -2 -methyl-propicnic acid ethyl

10 ester

Br
&[ /
(J—{: :}——() O
kU\ ]\

(0.30 g, 0.5614 mmol), potassium phosphate (0.26 g, 1.22
mmol), 2-{di-tert-hutylphosphino}biphernyl (0.014 g, 0.046%9
mmol) and phenol (0.06% g. 0.733 mmol) in toluene (6 ML) was
15 degazsed three Times by fuccessive application af vacuum to
the reaction vessel followed by nitrogen purge. Palladium
{II} acetate (0.007 g, 0.031Z mmol) was added to the
reacticn and the mixtore heated to reflux under mitrogen for

3h. The reaction was cooled to room temperature, diluted

JP 2004-509084 A 2004.3.25
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with Etz0, and extracted with water then 1 N NaOH {10 mi}.
The organic layer was dried (MgS(y) and the solvent removed
in vacuo to give (0.316 g of crude 2-methyl-2-(4-{2-[5-
methyl-2-{4-phenoxy-phenyl) -oxazol-4-y1)-ethoxy} -phenoxy) ~

propiconic acid ethyl estex

O
O yox oo
oL ~o

M5 (ES') Cale'd for CuH;l0g: Found m/e 502.3 (M + 1. 100%).

The crude 2-methyl-2-{4-{2-[5-methyl-2-{i-phenoxy-
rhenyl) -oxazol-d-yl] -ethoxy) -phenoxy) -propionic acid ethyl
ezter (0.316 g, 0.614 mmel) was combined with 5 N NaCH (0.61
mL, 3.056 mmel)] in absoluts EtOH (20 mL) and hsated to reflox
for 3h. The reactlon mixture was cocled, filtered through
hyflo, znd the sclvent remecved in vacuc from the filtrate.
The residue was acidified with 1 ¥ HC1 (2.2 ml) and then
exktracted with EtDAc and water. The corganic layer was dried
(Mg504) and the solvent removed in wvacuo to give 0.282 g of
crude Z2-methyl-2-({4d-{2-[5-methyl-2-(4-phenoxy-phenyl) -
orazol-4-y1]-ethexy) -phenorxy) -propionic acid. Approximately
1/3 of this material was purified by LCMS to afford 0.014 g
of analytically pure 2-methyl-2-{4-{2-[5-methyl-2-14-
phenciy-phenyll-orazel-4-y1l] -ethoxy) -phencry) -propionic

aeid: *

H WMR (500 MHz, ©DCl;) & 7.90 {4, 2H, J = 8.80 Hz},
7.36-7.3% {m, 2H), 7.18-7.12 (m, 1H), 7.03-6.99 (m, 3H!,
6.BB-6.B6 {(m, 2H), §.79-6.77 (m, 3W), ¢.16 (t, 2H, J =
6.84Hz), 2.94 (t, 2H. J = &.84 Hz), 2.34 (s, 3H}, 1.44 (s,
6H}. HRMS (ES") m/z exact mass caled for CpsH;sNDs 474.1917,

fownd 474.182%.

JP 2004-509084 A 2004.3.25
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The following compounds were prepared by the same
procedure using 4-methoxyphencl, 2-hydroxybenzotrifluoride,
o-cresel, gualacol, 3-tert-butylphenol, and 3-methoxyphenol,
respectively:

Exarple 16A: 2-{4-{2-{2- [4- {4 -Methoxy-phenoxy) -
phenyl]-5-methyl-oxazol-4-v1) -ethoxy) -phenoxy] -2 -methyl-

wpropionic acid
O O
O
N
8]

-0
H NMR {500 MHz, CDCly) & 7.92 (d, 2H, T = B.8D Hz), 7.00-
6.96 {m, 4KH), 6.91-5.85 (m, 4¥), 6.77 (d. 2H, J = &.80 Hz),
4.1% (k, 2H, T = 5.87 Hz}, 3‘.80 {s, 3H), 3.04 (t, 2H, J =
5.87 Hz), 2.40 (=, 3}, 1.47 {s, 6H]. HRMS {ES'} m/z ezact
mass calcd for CpeHa M0, 504.2022, Ffound 504.2046.

Example 18E: Z-Methyl-2-[4-{2-{5-methyl-2-[4-(4-
triflueremethyl-phenoxy) -phenyl] -oxazol-4-vy1}-ethoxy) -

phenoxyl-propionic acid

F
o]
F

JP 2004-509084 A 2004.3.25
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H NMR {500 MBz, CDCl)) 8§ 7.88 (&, 2H, J = 8.80 Hz), 7.81 {d,
2H, J = 8.80 Hz), 7.11-7.0G8 {(m, 4H}, 6.87-6. 86 (m, 2ZH),
6.78-6.75% {m;, 2E), 4.17 (&, 2K, J = 5.87 ®Hz), 3.04 {t&, 2H, J
= 5.87 Bz), 2.41 (s, 3H), 1.48 (=, BE). HREMS (ES") m/=z
exact mass calcd for CopHyMNOeF; 542.17%0, found S42Z.1806.
Example 160; 2-Methyl-2-(4-{2-[5-methyl-2-(4-0-

tolyloxy-phenyl) -oxazol-4-yl] -ethoxy} -phenoxy) -propicnic

‘H ONMR (500 BHz, CDCly) 8 7.84 (&, 2H, J = 3.80 Hz), 7.3l-
7.04 (m, 3H), 6.50-6.80 (m, 5H), 6.72-6.70 {m, ZH}, 4.05% (¢,
2H, J = 6.60 Hz), 2.90 {(t, 20, J = &6.60 Hz), 2.29% (s, 3H),

acid

2.14 (s, 3H), 1.45 {s, 6H). HRMS (E8S") m/z exact mass calcd
for CooHagNOs 488.2073, found 438.2072. Example 16D: 2-14-
f2z={2-[4~(2-Methoxy-phanoxy! -phenyl]-5-methyl-oxazol-4-vil}-
ethoxy)-phenoxy]-2-methyl-propionic acid

§ o< Oyt

M NMR (500 MHz, CDCla) & 7.94 (d, 2H, J = 9.0 Hz), 7.20-7.18
{m, 2E). 7.07-&.2% {m, SH), 6.,87-&.8% (m, 2H), &.77-6.75 (m,
2H), 4.17 (&, 2H, J = 5.87 Hz), 3.76 (s, 3H), 3.06 {(t, 2H, J
= 5.87 Hz), 2.41 (s, 3H), 1.48 (s, 68). HRMS (B5) m/z
exact mass caled for CupskagN0s 504.2022, found 504.2021.

JP 2004-509084 A 2004.3.25
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Example 16%E: 2-[4-12-{2~-[4- [3-tert-Butyl-phenoxy) ~
phenyl)-5-maethyl-oxazol-4-yl}-ethoxy) -phenoxy] - 2-methyl-
propionic acid

o

5 B OWMR ({500 MHz, CDC13) & 7.97 (d, 2ZH, J =.8.60 Hz), 7.30-
7.27 {(m, 1B}, 7.23-7.18 (m, 1H), 7.08B-7.02 {m. 3H), 6.B3-
6.22 {m, 3H), &.78-6.79 (m, 2H), 4.18 {(t, ZH, J = 5.87 Hz},
3.08 (&, 2H, J = 5.87 He), 2.41 {s, 3H), 1.48 (s, 6H}, 1.29
{s, BH). HEMS [ES') m/z exact mass calocd for CipHisliDs

10 530.2543, found 530.2538.

JP 2004-509084 A 2004.3.25
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Example 16F: 2-[4-(2-{2-[4- (3-Methoxy-phenoxy) -
phenyl | -5-methyl-oxazol-4-yl}-ethoxy) -phenoxy] -2 -methyl-

propironie acid
Q \N O
N )<l£
@] Q

0
/

5 H MMR (500 MHz, €DCli) 8 7.98 {d, 2R, J = 2.0 Hz}, 7.31-7.24

(m, 14}, 7.08 (d, 2H, J = 8.60 Hz), £.89 (4, 2H, J = 2.0
Hz}, 6.79-6.77 (m, 3H), 6.76-6.62 (m, 2H), 4.1 (t, ZH, J

5.87 Hz), 3.80 (s, 3H}, 3,10 (%, 2H, J = 5.87 Hz), 2.45 (s,

3H}, 1.50 (s, 6H). HEMS (ES"} m/=z exact mass caled for
10 CagHagNO; 504.2022, found 504.2009.

Example 17

2-Methyl-2-(4-{2-[5-wethyl-2- [3-phenoxy-phenyl) -oxazol-4-

yl1] —aethoxy)-phenoxy) —propionic acid

o 0
O

15

JP 2004-509084 A 2004.3.25
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Step A
2-Methyl-2- (4—{2-[5-methyl-2-{3-phencxy-phenvl) -oxazol-4-

v1] -ethoxy) -phenoxy) -propionic acid ethyl ester

0
0 O:Q—WO’Q# O7<LLO/\

N

5 A golution of 2-{4-{2-[2-{3-bromophenyl}-5-
methyloxazol-4-vl]ethoxyiphenoxy) -2-methylpropionic acid

Y

S

N

ethyl ester

Br
(303 mg, 0.620 mmel), yhenel (116.7 mg, 1.24 mmol),

10 potassiwm phosphate (276.4 mg, 1.302 mmol), palladium
acetate (13.92 mg, 0.062 mmel), and 2-{di-t-butylphosphino)
Liphenyl {27.8 mg, 0.05%3 mmol) were combined undsr Nz, Lo
which toluene (6.2 mL) was added. The mixture was heated at
reflux for 4 h. After cooling to rt, the mixture was

15 partitioned between Et;0 [20 mL) and H:0 (10mL). The lavers
were separated, and the organic phase was washed with 1M
WalH (10 mL), which was then dried over Na30;, and
concentrated to a brown residue. The product was purified
by silica gsl chromatography (20 g 510., 1:4 EtOhc:hexanes)

20 to vield 104.% mg (34%) as an oil. Rf = 0.45 in 1:4

JP 2004-509084 A 2004.3.25
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EtOhc:hexanes; '3 NMR (400 MHz, CDCI1.) & 7.98-7.96 (m, 1H).
T.74-7.71 (m, 1#), 7.62-7.62 {m, 1il}, 7.43-7.33 {m, 3,
7.14-7.20 {(m, 1H), 7.06-7.061L {(m, 2H), 6.82-6.74 {m, 4H),
4.23 (g, J = B.0 Hz., 2H), 4.16 {(t, J = &.4 Hz, 2H], 2.93 (¢,
J = 6.4 Hz, ZH), 2.34 (=, 3H}), 1.5 (s, 6H), 1.28-1.24 (t, J
8.0 Hz, 3H}); M8 (Ei) 540.0 {M+K)*, 502.0 {(m+H)"*

The fcllowing compound was prepared by the same

1]

procedure, using 2-methylphenol:
2-Methyl-2-{4-{2-[5-methyl-2- (3-o-tolyloxy-phenyl) -
oxazel-4-yil-ethoxy}-phenowy) -propionic acid ethyl ester

0
){'—/\‘O' 0/\‘
oo
Bf = 0.45 in 1:4 BtOAc:hexanes; M5 (ET) 554.1 (M+K}", 516.1

(M+H)*

Step B
2-Mathyl-2-{4-{2-[5-methyl-2-{3-phenoxy-phenyl) -oxazol-4-

Xl]fethoxy)-phenoxy)-progionic acid 2-Methyl-2-(d-[2-{5-

mekhyl-2-{3-phenoxy-phenyl) -oxazal-4-yl]-ethoxy) -

phenoxy) propionic acid ethyl ester (104.9 mg, 0.209 mmol}
was hydrolyzed according to the procedure in Example 2, Step
T to provide the crude product, which was purified by LC/MS
to yield the praoduct (3.5 mg, 3.8%) as a Iyophilized solid.
RE = 0.10 in 6:4 ELOAc:hexsnes 'H NME (400 MRz, CDCli) &
7.78-7.61 (m, 1H), 7.89-7.66 (m, 1H), 7.42-7.22 (m, 3H),
7.13-6.97 tm, 3H), 6.86-6.74 (m, 4H), 4.13 (t, J = 6.2 Hz,
2H), 2.%4 (s, J = 6.4 Hz, 2ZH), 2.33 (s, 3H}, 1.46 (s, 6H);
MS (EI) 474.1 (M + H).

JP 2004-509084 A 2004.3.25
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The following compound wags preparad hy the same
procedurs, using 2-Methyl-Z-(4-{2-[5-methyl-2-{3~c-tolyloxy-
phenyl) —oxazol-4-yl] -ethoxy} -phenoxy) propionic acid ethyl

ester

5
Example 17&: 2-Methyl-2-{(d-{2-[5-methyl-2-(3-o—
tolyloxy-phenyl) -ocxazol-4-y1l]-ethoxy) -phenoxy) -propicnic
acid
@]
o
A 8]
&)
O o
L "
10

Rf = 0.11 in 6:4 BtOAc:hexanes; "H NMR (400 MHz, CDOLs) §
7.63-7.62 (m, 1H), 7.47-7.46 (m, iH}, 7.35-7.31 (m, 1H), 7.23
{s, 1H), 7.17-7.12 {m, 1H) 7.07-7.03 {m, 1H} £.94-6.82 (m,
4H), 6.75- 6.72 {m, 2H) 4.11 (t, J = 6.4 H=z, 2H}, 2.%¢ (t, J

15 = 6.4 Hz, 2H), 2.23 (s, 3H), 2.19 (s, 3H). 1.47 (=, &H}; MS
(EI} 488.1 (M + H)™,

JP 2004-509084 A 2004.3.25
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Example 18
2-[4-12-{2-[4- {(4-Eenzoyl -phencxy) ~phenyl] -5-methyl-oxazol -4~

yl)-ethoxy) —phencay] -2-methyl-propicnic _acid

Q’—._(I/\ @%OH

A mixture of 2-{4-{2-([2-(4-bromo-phenyl)-5-methyl-

oxazol-4-yl] -ethoxy} -phenoxy} -2 -methyl-propicnic acid sthyl
ester (0.20g, 0.410 mmol}, phenyl boronic acid {0.0&k5g,
0.451 mmel), powdered K,C0; (0.169 o, 1.22 mnol), potassium
iodide (0.20 g, 1.20 mmol), 1,1'-bkis(diphenylphosphino}
ferrocene (0.023 g, 0.0414 mmol) and paliadium {IT) chloride
{0.007g, 0.0395 mmol) in aniscle (4 ml) and then carbon
monoxide was bubbled through the reaction mixture to
saturate the mixture. The reaction was then heated at 80 °C
in an oil bath under a carbon monoxide balloon for 2 h.  The
reacticn was cooled, diluted with Ekz0, and extracted with
water and brine. The organic layer waes dried (MgsSOu} and
the soclvent removed Iin wvacuo to give an oil that passzed over
a plug of silica gel to remocve most of the anisole (98:2
ratio CHpCl;:MeOH) ., The resultant oil was dissolved in ELOK
{8 mL} and treated with 5 N ¥NaOH (0.1 mL) at reflux for 1 h.
The reaction mixture was cocled, acidified with 1 N HC1 {1
mbL) and the reaction mixture extracted with EEDAc and water
te give 0.061 g of crude 2-[4-(2-{2-[4-(4-benzoy]-phenaxy!-
phenvl]-5-methyl-oxazol-4-yl]-ethoxy) -phenoxy] -2-methyl-
propionic acid that was purified by LCMS te afford (.017 g
of 2-[4-(2-{2-14-(d-benzoyl-phencxy) -phenyl] -5-methyl-
oxazol-4-yl}-ethoxy) -phenoxy] -2-methyl-propionic acid.

JP 2004-509084 A 2004.3.25
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B OKMR {500 MHz, CDCLs) § 8.1C ¢d, 28, 0 = 8,21 Hz)., 7.90 {d,
2H, J = 8.21 Hz}, 7.80 (&, 2K, J = .21 Hz), 7.63-7.60 {(m,
1HY, 7.53-7.42 (m, 2H), 6.90 (4. 2K, J = 2.0 Hz), 6.BD (4,
ZH, 7 = 8.60). 4.21 {t. 24, J = 5.87 He), 2.07 {t, 24, J =

5 5.87 Hzj, 2.45 (s, 3W), 1.52 |s, 6H). VPRMS (E8") m/z exact
mass calcd for CaeHugNGg 486.15%17, found 486.1504.

Exampzrle 13
2-{4-{2-[2-{4-Hydroxy-phenyl)-S-methyl-oxazol-4-v1]-ethoxy}-

10 henoxy} -2-methyl -propiopic acid
a
O O)%L
OH
N o}
Step A

2-{4-{2-[2- (4-Hydroxy-phenyl) -5-methyl-oxazol-4d-vi] -ethoxy} -

15 phenoxy) -2-methyl-propionic acid ethyl ester

e}

8} \ |
)

(o]
Q
'\.\//O
v

JP

2004-509084 A 2004.3.25
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A mixture of 2—(4—{2—[2—(4—benzylcxy—pheny1)—S—methyl—
Dxaznl—d—yl]Lethoxy}—phenoxy)—2fmethyl—propionic acid ethyl
ester (8.16 g, 15.B mmol) and 5% palladium on carbon {1.63
g) in tetrahydrofuran (100 mi) and methanol (100 mL}) was
purged sueregsively with nitrogenm then hydrogen, and then
stirred under a hydrogen balloon at room temperature for 18
h. The reaction mixture was filtered through hyflo and
solvent was removed from the filtrate in vacus to give an
il which was disgolved in EtQAc and dried {MgS04) . The
solvent was removed in vacuo to afford 6.40 g (95%) of 2-(4-
{2—[2—t4fhydroxy—phenyl}*S—methyl—oxazol-é-yl}—ethoxy)—
phenoxy) -2-methyl-propionic acid ethyl ester. ‘H MR {500
MHz, CDCls} & 8.25 (bs, 1H), 7.32 (4, 28, J = §.79 Hz),
6.75-6.67 (m, 4H), G.65 (d, 2H, J = 8.79 Hz), 4.17 (g, 2H, J
= 6.84 Hz), 4.08 (t, 28, J = §.35 Hz), 2.88 (t, 2H, J = 6.35
Hz), 2.30 (g, 3H), 1.45 (s, 6H), 1.21 (&, 3H, J = &.84 Hz);
YC (125 MHz, CDCly) & 174.4, 180.2, 159.0, 154.3, 148.9,
144.7, 131.5, 12g.1, 122.0, 121.6, 118.7, 115.9, 115.7,
114.%, 79.8, 66.8, 61.3, 25,9, 25.2, 14.1, 10.1; IR {EBr}
2985, 2941, 2809, 2605, 1742, 1731, 1507, 1442, 1277, 1233,
1213, 1170, 1137 em™; UV (BtCH) Awx 285 mm (e 21145}, 219 nm
(» 15842); HRMS (BS*) m/z exact mass caled for CpaHagh0g
426.1917, found 426.1896; aAnal. cale‘d for CpH;N0g: T,
67.75; H, 6.40; N, 3.29. Found Q, 67.22; H 6,50; M, 2.79

JP 2004-509084 A 2004.3.25
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Step B
2-{4-{2-[2- {4-Bydroxy-phenyl) -S-methyl-oxazol-2-yl)] -ethoxyl -

phenoxy) -2-methyl-propionic¢ acid

{HL/@%

A mizture of 2-(4-{2-[2-{4-benzyloxy-phenyl)~-5-methyl-

oxazol-4-yl] -ethoxy!-phenoxy) -2-methyl-propicnic acid

{0.238 g. 0.490 mmcl) and 5% palladium on carbon (0.10 g} in
tetrahydrofuran (10 mbL) and methancl {10 mnL) was purged
successively with nitrogen then hydregen, and then stirred
uwnder = hydrogsen balloen abt room temperature for 18 h. The
reaction mixture was filtered through hyfla and solvent was
removed from the filtrate in vacuo te give an cil which was
dizggolved in CH:Cl: and dried {MoSO4). The solvent was
removed in vacuo to give a crude oll which was purlfied by
flash chromatography (2/1 CHxCl:/Me0H) ko afford 0.072 g
(37%) 2-(4-{2-[2-{4-hydroxy-phenyl} -S-methyl-oxazol-4-yll-
athoxy) -phenoxy) -2-methyl-propionic acid. "H NMR (500 MH=z,
OMS0-dg) & 10.08 (bs, 1H), 7.70 (d, 2H, J = 8.60 Hz}, &.84-
6.72 {m, &H}, 4.08 (&, 2H, J = 6.65 Hz), 2.83 (t, 2H, J =
6.65 M=), 2,28 (s, 3}, 1.33 (s, 6H); M5 (ES") Calc’'d for
CozHaM0g: Found m/e 398 (M + 1, 100%)

JP 2004-509084 A 2004.3.25
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Example 20
—14-4{2-[2- {4-Nethoxy-phenyl) -5-methyl-oxazol-4-yl] -ethoxy} -

phenoxy)-2-methyl-propionic acid
0O
< N e
OH
LI T
N 0

Step A

2-{4-{23-[2- {4-Methoxy-phenyl) -6-methyl-oxazel-4-yl]l-ethoxgy) -

phenoxy) -2-methyl-propionic acid ethyl ester

Oy

A solution of 2-{(4-{2- [2- (4-hydroxy-phenyl) -5-methyl-—

oxazol-4-yl]-ethoxy}-phenoxy) -2-methyl-propionic acid ethyl
ester (0.15 g, 0.352 maol), methyl lodide (0.15 g, 1.06
mmol), tetrabutylammonium bremide {(0.023 g, 0.0712) mmol) in
CH.Cl; (8 mL) was treated with a 50% weight sclution of NaCH
(0.1 mL), and stirred at room temparature. The reacticn
mixture was extracted with water and more CHaCl; and the
organic layer dried (MgS.) . The golvent was removed in
vacue to give a crude oil which was purified by flash
chromatography (2/1 hexanes/EtOAc) to afford 0.038 g (25%)
2-{4~12-{2- (4-methoxy-phenyl} -5-methyl-oxazol-4-y1]-ethoxy} -
phenoxy) -2-methyl-propionic acid ethyl ester. 'H MMR (500
MH=, €DCLlz) & 7.87-7.85 (m, 2), 6.20-6.88 {m, 2H}, 6.78-6.71
(m, 4H), 4,21-2,06 (m, 4H), 3.80 (g, 3H), 2.88 {t, 2H, J =
6.60 Hz), 2.29 (s, 3M), 1.47 (s, &H), 1.23 (b, 3H, J = 7.33

JP 2004-509084 A 2004.3.25
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Hz); MS (ES") Calc’d for CusHyNOs: Found m/fe 440 (4 + 1,
100%} .

Step B
2-(4-{2-[2-{4-Methexy-phenyl) -5-methyl-oxazol-4-yl]-ethoxy}—

rhenoxy) -2-methvl-propionie acid

& solution of 2-{4-{2-[2-{4-methoxy-phenyl) -S-methyl-
oxazol-4-yl]l-ethoxy) -phenoxy) -2-methyl-propionic acid sthyl
ester (0.036 g, 0.0819% wmnol) in ethanel (5 mL) was treated
with 5 N NaOH (0.1 ml) and the reacticn heated to reflux for
Ih. The reaction mixture was cocled and the solvent removed
in vacuo. The resultant il was acidified with 1 N HC1l and
extracted with BEtOac and water. The organic layer was dried
IM3SC4) and the solvent removed in vacuo to afford 0.024 g
{100%} of 2-(4-{2~[2-{4-methoxy-phenyl}-S-methyl-oxazol-4-
y1l]-ethoxy} -phencxy) -2-methyl-propionic acid. H NMR (500
MHz, CDCLls) § 7.93 (d, 2H, J = 8.60 Hz), 6.94 (d, 2H, T =
8.60 Hz}, &.20-6.87 (m, 2H), $.79-6.77 (m, 2H), 4.17 (t, 2H,
J = 6.45 Ha), 3.85 {s, 3H), 2.98 (t, 2H, J = &.45 Hz), 2.36
{s, 3H}), 1.52 (s, 6H); HRMS (ES') m/z exact mass calcd for
CzaHzeMN0g 412.1780, found 412.1783The following compounds
were prepared following the same procedure ueing ethyl
iodide, 2-lodopropene, l-iodopropane, and l-igodchexane,
respectively:

Example 20A: 2-{4-{2-[2- (4-EBthexy-phenyl) -S-methyl -

oxazol-4-yvl]-ethoxy}-phenoxy} -2-methyl-propicnic acid

O o,

JP 2004-509084 A 2004.3.25
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'H NMR (500 MHz, CDCl:) § 7.90-7.88 (m, 2H}, 6.93-6.8B8 (m,
4H), 6.80-6.77 (m, 2H}, 4,16 (t, 2H, J = 6.63% Hz), 4.07 (g,
2H, I = 6.65 Hz), 2.96 (k, 2K, J = 6.65 Ez}), 2.35 (s, 3H),
52 (s, SH), 1.43 (£, 3H, J = 6.65 Hz): HRMS [ES)) m/z
exact mass calcd for CpyHzNC¢ 426.1317, found 426,1945
Example 20E: 2-{d-{2-[2-(4-TIsopropoxyphenyl) -5-

mathyl-oxazol-4-yl]-ethoxy) -phenoxy) -2-methyl-proplonic acid

O o

'H NMR (500 MHz, CDCli) 8 7.82-7.80 {m, 2K). 6.85-6.80 (m,
4H), 6.71-6.6% (m, 2H), 4.53 (septet, 1K, J = .25 Hz}, 4.07
{t, 2H, J = 6.65 Hz), 2.89 {t, 2H, J = 6.6% Hz)], 2.28 (s,
3H), 1.46 (s, €M), 1.28 {d, &H, J = 6,25 He); HRMS {ES") m/z
exact mass caled far CysH:¢NDg 440.2073, found 440.2104

Example 20C: 2-Methyl-2-(4-{2-[5-methyl-2- {(4-propoxy-
phenyl) ~oxazel -d-y11 -ethoxy ) -phenoxy) -propionic

acid,

RS eSidene

E MMR {500 MHz, CDCli) 8 7.83-7.80 (m, 2H), 6.87-6.81 (m,
4H}, 6.73-6.71 {m, 2H), 4.09 (t, 2H, J = 6.65 H=z), 3.88 (&,
2H. J = 6.65 Hz), 2.88 (t. 2H, T = 6.65 Hz), 2.28 (s, 3H),
1.78-1.73 {m, 2H)., 1.45 (s, 6H), 0.98B {t, 3K, 7 = 7.43 Hza):
HEMS {ES') in/z exact mass calcod for CugHaNOs 440.2073, found
440G.2047

JP 2004-509084 A 2004.3.25
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Example 20D: 2-(4-{2-12- (4-Hexyloxy-phenyl) -5-methyl-
oxazol-4-yl)-ethoxy}-phenoxy) -Z-methyl-propionic

aoid.

@%L/@%

'H NMR (500 MHz, CDCl;) & 7.82 J = 8.21 H=), 6.86-
6.81 (m, 4H), 6.71 {m, 2H, J = 9.00 Hz), 4.08 (t, 2H, J =
§.85 Hz), 3.22 (t, 2H, J = 6.65 Hz), 2.9C (t, 2H, J = 4.85
Hz), 2.2B {s, 3H), 1.74-1.68 {m, 2H), 1.45 (s, 6H}, 1,43-
1.35 {m, 2H}, 1.32-1.25 (m, 4H), 0.B8-0.71 (m, 3H); HEMS
(ES") m/z exact wase calcd for CapHiglOs 482.2543, found
482.2552

Example 21
2-(4-{3-[2-{4-Cyclohexyloxy-phenyl) -bmethyl-oxazol-4-yi]l-

ethoxyl-phenoxy} -2-methyl ~-propionic acid

LAY
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Step A
2-{4-12-[2-{4-Cyclohexyloxy-phenyl) -5-methy]l -oxazol-4-v1] -

ethoxy} -phencxy) -2-methvl-propicnic acid ethy) ester

To a 0 °C solubion of Z={4-{2-]2-{4d-hydroxy-phenyl)-5-
methyl-oxazel-4-yl]-ethoxy}-phenoxy) ~Z-methyl-propionic acid
ethyl ester (0.60 g, 1.41 mmol), cyclohexanol (D.212 g, 2.11
mmol) and triphenyl phosphine (0.55 g, 2.10 mmel) in THF (18
mL) was added diisopropyl azodicarboxylate (0.42g, 2.12
raol} in THF {2 mL) . The reaction was warmed to room
temperature and stirred under M Tor 18 h. Silica gel was
added directly to the reaction mixbores and the solvent
removed in vacuc to abhsorb the crude product onto the silica
gel. The crude product was then purified by fiash
chromatography (3/1 hexanes/BeQAc) to afford 0.339 g (47%)
2-14-{2-[2- (d~cyclohexyloxy-phenyl) -5-methyl-ocxazol-4-v1]-
ethoxy) -phenoxy) -2-methyl-propionic acid ethyl ester. ‘H
WMR {500 MHz, CDCls} & 7.94-7.85 (m, 2H), 6.92 {4, 2H, J =
9.0 Hz), 6.82-6.75 (m, 4H), 4.32-4.23 (m, 1H), 4.21-4.16 (m,
4¥), 2.95-2.%0 (m, 2H), 2.39 (s, 3B), 2.05-1.95 (m, Z2H),
1.85-1.76 {m, 2H}, 1.82-1.51 {m, 3H), 1.52 (=g, 6H}, 1.42-
1.25 (m, 3H), 1.27 (&, 3H, J = 7.23 Hz): M8 (ES") Calc’d for
CzpH3etO¢:  Found mi/e 508.3 (M + 1, 100%).

Step B
3-{4-{2-[2-{4-Cyclohexyloxy-phenyl) -5-methyl-oxazol-4-y1]-

ethexy} -phencay) -2-methyl-propicnic acid

A solution cof 2-(4-{2-[2-{4-cyclohexyloxy-phenyl)-5-
methyl-oxazol-4-y1]~ethoxy) -phenoxy) -2-mathyl-propionic acid
ethyl ester {0.335 g, 0.667 mmol) in ethanol {40 mL) was
treated with 5 M NalQH (0.8 mL) and the reaction heated to

reflux for lh. The reaction mixture was cecled and the

JP 2004-509084 A 2004.3.25
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solvent removed in vacuc. The resultant oil was acidified
with 1 W HCl and extracted with Et0OAc and water. The
organic layer was dried (MygS0,) and the solvent removed in
vacuo to affoxrd 0.304 g (95%) of Z-{4-{2-[2-(4-
cyclohexyloxy-phenyl) -5-methyl-oxazol-4—yl]-ethosxy }-
phenoxy) -2~methyl-propionic acid., "H NMR (500 MHz, CPCl3) &
7.54-7.85 {m, 2H}, 6.99-6.73 (m, 4H), 5.71 (4, 2H, J = 5.28
Hz), 4.30-4.23 (m, 1H), 4.14-4.05 (m, 2H}, 2.95-2.85 (m,
2H), 2.29% {s, 3K}, 1.98-1.85 (m, 2H). 1.30-1.75 {(m, 2H),
1.58-1.40 {m, 8H), 1,38-1.20 (m, 4H); HEMS (ES”) m/z exact
mass caled for CugHyWNOs 480.2386, found 480.2381The
following compound was prepared using tetrahydro-28-pyran-4-
ol:

Exarple 21A:  2-Methyl-2- [4- (2-{5-methyl-2-[4-
(tetrahydro-pyran-4-yloxy) -phenyl] -oxazol-4-yll-ethoxy) -

phenoxy] -proplonic acid

@LU%

'H NMR (500 MHz, €DCls) § 7.68-7.83 (m, 2H), 6.89 (4, 2%,
= B.7% Hz), 6.84-6.80 {m, 2H), 6.78-6.72 (m. 2H), 4.51-4.46
fm, 1H), 4.12 (t, 2H, J = .35 Hz), 3.%4-3.88% (m, 2H), 3.56-
3.50 {m, 2H), 2.%2 (t, 2H, J = &.65 H=z), 2.22 (&, 3H), 2.00-
1.95 {m, 2H), 1.78-1.70 {(m, 2K}, 1.45 (s, 6H); HRMS (ES")
m/z exact mass calcd for CupHa:NO0;, 482.217%, found 482.218%2

JP 2004-509084 A 2004.3.25
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Examcle 22

Z-Mebhyl-2~[4- (2~ {5-methyl-2-[4-{4,4,5.5-tetramethyl -

[1.3,2]dioxakerolan-2-v1} -phenyl ] -oxazol-4-v1} -athowy) -

phenoxy] -propionic acid

Me o. COH
o] 7&
O, N \
B N 0]
O
5
Step R.
2-Methyl-2-[4-(2-{5-methyl-2-[4-(4,4,5,5-tetramethyl-

[1,3,2]dloxaborolan-2-yl) -phenyl]-oxazal-4-y1}-athoxy) -

10 phenoxy]-propionic acid ethvl egter

78/
o S
)S;:f@ ”

A flask charged with 2-({4-{2-[2~{4d-bromophenyl)-5-
mebhyl-oxazol-4-yl]-ethoxy ) -phenoxy) -2-methyl-propionic acid
15 ethyl ester (3.00 g, £.155 mmal), KOAc (1.81 g, 18.456
mmol), andt bis(pinacclateldiboren (1.87 g, 7.387 mmol)] in
DMSC (31.2 mL) was flushed znd purged with MN; threes times.
[1,1'-Bis{diphenylphoephine)-ferracens]dichloro

JP

2004-509084 A 2004.3.25
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palladium{IIl), complex with dichleoromethane (I:1) (205 mg,
1.108 mmel) wasg then added. After being stlrred at 80 O
for 2 h, the reaction was checked by BPLC. The product was
extracted with CHxCl; (60 mDL} end washed with H:G. The
actuecus laver was back extracted with CHxCl; (60 mL). The
combined organic layers were washed with @0 (50 mL], dried
over MaCl, and solvent removed in vacuc. Flash
chromatography using hexanes, 10 % EtOAc, 20 % EtQhc, then
40 % EtOAc provided product in quantitabive yield: H NMR
(400 Mz, CDCl:) & 7.%4 (4, 2 H), 7.82 {d, 2 H}), 6.76 {(d, 2
B}, €.73 {4, 2 H), 4.22 {q, 2 B}, 4.18 (&, 2 H}, 2.93 (¢, 2
B}, 2.33 (s, 3 H), 1.47 (s, 6 B}, 1.31 (s, 12 H), 1.21 (£, 3
Bl; M3 (BI) 536.3 (MtH}*.

Step B
2-Methyl-2-[4-{2-{5-methyl-2-[4-(4,4,%,6-tetramethyl-

[1,3,2]dioxaborolan-2-vl) -phenyl] -oxazel-4-yl)-sthoxy) -

phenoxy] -propionic acid
A sample of Z-methyl-2-[4-(2-{5-methyl-2-[4-{4,4,5,5-

tetramethyl-[1,3, 2)dioxaborolan-2-yl) -phenyl]-axazol-4-y1} -
ethoxy) -phenoxy] -propionic acid ethyl ester (5% mg. 0.103
muol) was dissolved in 10 mb of EtCH with 3 mL of 5 N NaoOm.
This mixture was allowed to stir at 60 °C far 1 h. The
mixturs was cooled to room temperature and then acidified to
pH 2 by the dropwise addition of 5 N H¥l. This acidic
mixture was diliuted with 10 mlL of H:0 and then extracted
with CH,Cl; {2 x 25 mL). The crganic layere were combined,
dried over NaCl, and solvent removed in vacuo which provided
45 mg (94 %) of desired acid: “H WMR (400 MHz, CDCly) 3 §.32
(d. 2 H), 7.95 {d. 2 H), 6.82 (4, 2 H), 6.74 (& 2 H), 4.35

JP 2004-509084 A 2004.3.25
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{t., 2 H), 3.25 {t, 2 H}, 2.50 (s, 3 H}, 1.44 {=, & H), 1.32
{s, 12 A); W5 (IL} S08.0 (M+mE)".

Example 23

g Z-Methyl-2-{3-[2-{5-methyl-2—phenyloxazol -4—

vl)ethoxylphenoxy}propionic acid

Step A
Teluene-d-sulionic acid 2- (2-phenyl-4-vi-S-methyloxazol-4-

14G ylirethyl ester

0
o
<::j>y4<N O/%%

2-phenyl-5-methyl-4-oxazoleethancl was converted to

toluene-4-sulfonie acid 2- (2-phenyl-4-yl-S-methyioxazel-4-
1% yliethyl ester following the procedure described in Pxample

9, Btep E (mp 132-134 "C).

JP
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Step B
2-Mathyl-2-{3-[2- (5-mathyl-2—phenyloxarol-4-

yl)ethoxylphenoxy)provionic acid ethyl ester

/\\\ . .

Toluene-4-sulfonic acid 2-{Z-phenyl-4-v1-5-
methyloxazol-4-yllethyl ester (382 mg, 1.07 mmol} and 2-{3-
hydroxyphenoxy) -2-methylpropanoie acid ethyl ezter (Columbia
Tniversity WO 9731530} {200 mg, 0.8% rmmcl) were coupled

10 following the procedure described in Example 1 teo provide
the product (276 mg, 76%} as a coclorless oil: RE = 0.5% in
20% EtOAc/hexanes; H ONMR {400 MHz, CDCli) & 7.94 (m, 2ZH}
7.40-7.38 {m, 3H), 7.06 {t, J= 8.0 Hz), €.51 (4, 0 = 8.0
Hz, 1H), &.41 {e, 1H), 6.36 (4, 8.0H=z), 4.22-4.15 (m, 4H),

15 2.93 {t, J = 6.B Hz, 2H), 2.34 (5, 3H), 1.55 (s, GH), 1.21
tt, J = 5.4 Hz, 3H); M5 (EI) 410.1 (m+m)*.

Step ©
2-Methyl-2-{3-[2- (5-methyl-2Z-phenyloxazol-4-
a0 y1) ethoxylphenoxy}propionic acid
2-Methyl-2-{3-[2- (5-methyl-2-phenyloxazol-4-

v1)ethoxy]phenoxylpropionic acid ethyl ester (27& mg) was
hydrolyzed following the procedure in Example 2 to provide

the product (4.30 g, 9%%) as a white solid: mp 140-141 O

JP 2004-509084 A 2004.3.25
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Rf = 0.11 in 60% EtOAc/hexanes; 'H NMR (400 MHz, CDCly) &
7.95 {m, 2R}, 7.43-7.41 (m, 3H), 7.14 (t, J = 8.0 Hz, 1H).
&.71 (&, 1K), €.62 (d, J = B.0 Hz, 1H), 6.53 (d, J = 8.0 Hz,
1H), 4.1% (&, J = 7.4 H=, 2H}, 2.%1 {t, J = 7.4 Hz, 2H},
2.35 (s, 3H), L.58 (s, 6H); Ms (EI) 381.9 (M+H)".

Example 24
2-Methyl-Z2-{i-methyl-4-[2-{5-methyl-2-phenyloxazol-4-

v1)ethoxylphenoxy] prepionic acid

=T OR

step A

2-{4-Benzyloxy-2-formylphencxy) -Z-methyl propionic acid

ethyl ester

S-Benzyloxy-Z-hydroxy-benzaldehyde (Kappe, T.;
Witoszymskyj, T. Arch. Phaym., 1875, 2038 (G}, 33%-346) (2.28
g, 10.0 mmol), ethyl bromoischbutyrate (2.2 mL, 15 mmol), and
cesium carbonate (3.2& g, 10,0 mmcl) in dry DMF (25 ml) were
heated at B °C far 18 h. The reacktion mizture wag cooled
and partitioned between water (30 mi) and ether (75 mb).
The organic layer was washed with brine (15 mL). The
agueouns layers were back-extracted with ethyl acetate (30
mL:), and the organic laver was washed with brine (20 mL).
The combined organic layers were dried {N2:80.) and
concentrabed te a brown oil. The crude product was purified
by flash chromateography using hexanes:ethyl acetate (2.5:1)
to give a pale yellow solid {3.04 g, B89%): mp 65 °C; ‘H NMR

JP 2004-509084 A 2004.3.25
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1400 MEz, CDCly) & 1.24 (t, 3H, J = 7.1 Rz}, 1.62 (s, 6H),
4.23 (g, 2H, J = 7.1 Hz}, 6.81 (&, 1H, J = B.8% Hz). 7.10
fdd, 1H. J = 4.6, 9.0 Bz}, 7.30-7.43 (m, 6H); ME (ES) m/e
343.1 [M+1].

Btep B
2- [4-Hydroxy-2-methyl-phenoxy) -2-methyl-propiconic acid ethyl

gster

2-Methyl-2-{Z-methyl-4-[2-(5-methyl-2-phenyloxazol-4-
vl)athoxylphenoxy} propionic acid (9.00 g, 26.3 mmol} in
ethapol (250 mbL} was treated with 5% PA/C (1.25 g} and
hydrogen (60 psi, rt, overnighr), aAdditicnal 5% pPA/C (1.25
g) wae added, and the reaction was continued for &h at 4¢
°C. The mixture was filtered and concentrated to a tan oil
{6.25 g). This oil contained 9 mol% of 2-—{&-Hydroxy-2-
hydroxymethyl-phenoxy) -2-methyl-propionic acid ethyl ester.
'H NMR {420 MH=z, CDCl;} & 1.26 (t, 3H, J = 7.3 Hz), 1.51 (s,
GH), 2.14 (s, 3H), 4.24 (g, 23H, T = 7.3 Ez), 5.68 (brs, 1H},
6.47 (dd, 1H, J = 3.4, §.8B Hz}, £.52 (d, 1H. J = 8.3 Hz),
6.80 {brs, 1H}.

Step C
2-Methyl-2-{2-methyl-4- (2- {S-methyl-2-phenvloxazol-4-

yl)athoxylphenoxy) proplonic acid ethyl ester

A mixture of 2Z-(4-hydroxy-2-methyl-phenoxy)-2-methyl-
propionic acid ethyl ester (4.50 g, 18.9 mmeol), toluene-d-
suzlfonic acid Z-(5-methyl-2-phenyl-oxazol-4-y1}) ethyl aster
{Japan Tobadeo Inc WO 2518125) (8.43 g, 22.6 mmel), and
CeaC0; (7.68 g, 23.6 mmol) was heated at 55 °C in DMF {45 ml)
for 20 h. Additionesl tolusne-4-sulfonic acid 2-{5-methyl-2-

phenyl-oxazol-4-yl)ethyl ester (2.81 g, 7.86 mmol} and

JP 2004-509084 A 2004.3.25
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Csy00s (2,56 g, 7.86 mmol) were added, and the mixture was
heated at 55 °C in DUF (45 mL) £or & h. The reaction
mixture cooled and partitioned between EtOAc {200 mL) and
Hz;0 {100 mL}. The organic layer was washed with brine (50
mL) . The agueous layers were extracted further with EtCac
(200 mL}. The combined organic layers were dried (NazSQy)
and concentrated. The crude product was purified by flash
chromatography using hexanes:ethyl acetate (6:1 to 4:1) to
give an oil {5.81 g, 73%): 'H NMR (400 MHz, CDCl;) & 1.27 (t.
3, J =7.1 Bz}, 1.51 {8, €H}, 2.18 (s, 3H), 2.38 {(s. 3H),
2.95 (t, 2K, J = 6.5 Hz), 4,17 (c, 2H, J = 6.6 Hz}, 4.24 (g,
28, J = 7.1 Ez), 6.57 (dd, 1H, J = 2.5, 8.8 Hz), €.65 (4,
1M, T = 9.3 Hz), 6.62 {d, 18, J = 2.8 Hz), 7.38-7.45 (m,
3K}, 7.98-8.00 (m, 2H); ME (ES) m/fe 424.2 [M+1].

1
1
6
6

Step D
2-Methyl-2-{2-methyl-4-[2- (5-methyl-2-phenvyloxazol-4-

yl)ethoxy]phenoxy} propicnic acid
& aclution of 2-methyi-2-{2-methyl-4-[2-(5-methyl-2-

phenyloxazol-4-yl) ethoxy]phenoxy} propionic acid ethyl ester
(5.00g, 11.8 mmcl) in THF {30 mL} and MeOH (&0 mL)} was
treated with 5N agueous NadH (20 mL). The solution was
heatad at 55 °C for 1 h, gooled to ambient temperature, and
coneentrated in vacwo. The residue was treabed with ice
water (20 mL), acidified with 5N agueocus HCl {25 mi), and
extracted with ethyl acetate (200 mL). The organic layer
was washed with brine (40 mL), dried [NazSO:}, and
concentrated to a white solid (4.46 g, 96%): mp 117 °C; 'H
NMR (400 MHz, CDCIl;) 8 1.53 (s, 6H), 2.18 (s, 3H), 2.38 (s,
3H}, 2.98 {t, 2R, J = 6&€.6 Hz), 4.15 {t, 2H, T = 6.6 Hz),
6.58 (4d, 1H, J = 3.4, 8.8 Hz), &.70 (d, 1H, J = 2.% Hz),

JP 2004-509084 A 2004.3.25
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6.80 (d, 1H, J = &.8 Hz}, 7.38-7.45 {m, 3H}, 7.97-8.00 (m,
2H); M8 (FIA) mfe 3%4.2 [M-1].

Exanmple 25
{2-Wethyl-4-[2-(S5-methyl-3-phenyloxazol-4-y1)-

ethoxy] phenoxy] acetic acid

O

o O‘V’H‘OH

&
0O

Step A

{4-Benzyloxy-2-formylphenoxy) acetic acid ethvl ester

(4-Benzyloxy-2-formylphenoxy) acetic aclid ethyl ester
was prepared from ethyl bromecacetate following the procedure
described in Exampie 24, Step A. H NMR {400 MHz, CDC13} &
1.29 (&, 3H, o = 7.1 Hz}, 4.27 (g, 2H, O = 7.0 Hz), 4.71 (s,
2H}, 5.06 (s, 2H), 6.85 {4, 18, J = 9.3 Hz), 7.17 (dd, ZH, J
= 3.2, 9.0 Hz}, 7.46-7.33 (m, 5H), 10.54 (s, 1H); MS (ES)
m/= 315 (M + 1.

Step B
(&-Hydroxy-Z-nmethylphenoxy) acetic acid ethvl ester

(d-Benzyloxy-2-formylphenoxy) acetic acid ethyl ester wag

dehenzylated following the procedure described in Example

24, Step B, 'H NMR (400 MHz, CDC13) & 1.38 (t, 3B, J = 7.1
He), 2.24 {s, 3H), 4.2% (g, 2H, J = 7.1 Hz), 4.55 (=, 2H),
6.56 (dd, 1H, J = 2.7, B.5 Hz), #.61 (4, 1H, J = 8.3 Hz},

6.65 (d, ZH, J = 2.9 Hz).

JP 2004-509084 A 2004.3.25
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Step C
{ZfMethy1ﬁ4m{27(5—methy17prhenyloxazolf4~yl]ethoxy]phenole

acetic acid ethyl ester

(4-Aydroxy-2-methylphenoxy} acetic acid ethyl ester and
toluene-4-sulfonic acid 2- (5-methyl-2-phenyl-owazol-4-yl)
ethyl ester were coupled as described in Example 24, Step C.
'H NMR (400 MH=z, CDClz) & 1.28 (t, 3H, J = 7.0 Hz), 2.25 (s,
3H), 2.36 (s, 3H), 2.94 (t, 2B, J = €.8 Bz), 4.17 (&, 2H, J
= 6.6 Hz), 4.23 (g, 2, J = 7.0 Hz), 4.55 [s, 2H), 6.65 (=,
ZB), 6.72 i{s, 1H), 7.38-7.44 {(m, 3H}), 7.%4-7.57 {m, 2H}; MS
[ES) mfe 396.2 (M + 1).

Step D
{2-Methyl-4- [2- (5-methyl-2-phenyloxazol-4-v1l)ethoxy] phenoxy}

acetic acid

{Z-Methyl-4-[2-({5-methyl-2-phenyloxazol-4-
yl)ethoxylphenoxy}? acetie acid ethyl ester was hydrolyzed as
described in Examgple 24, Step D. mp 133 °C; 'H NMR (300
MHz, CDCl:} & 2.24 (=, 3H), 2.39 (=, 3M), 3.00 (t, 20, J =
6.2}, 4.16 (£, 2K, J = €.587), 4.58 (s, 2M), 6.60 (dd, 1H, J
= 2.9, 9.0), 6.72 {4, 1H, 0= 8.8}, 6.72 (4, 1H, J = 2.9),
7-42-7.48 {m, 3H), 7.98-8.03 {m, 2H); MS [(FIA) m/e 368.2 (M
+ 1},

JP 2004-509084 A 2004.3.25
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Exanple 26
{4-[2- (5-methyl-2-phenyl-oxazol-4-vyl)ethoxy]l-2-

propylphenoxylacstic acid

o]

4,

o]

O
\
\N a

Step A
4-Benzyloxy-2-propylphenol
2-allyl-4-benzylaxyphenal (WO 9728137 Al 18370807,
Adams, A.D. et al.} (5.00 g, 20.8 mmol) in ethyl acetate (40

ml:} was treated with 5% P4/C {0.25 g} and hydrogen {1 atm)
at ambient temperature for 18 h. The mixture was filtered
and concentrated. The crude product was purified on a
Biotage medium pressure chromategraphy system using a 40L
normal phase cartridge and eluted with 10% ethyl acetate in
hexanes to give a tan seolid {2.8 g, 56%). RE = D.33 (25%
EtOAc/Hewanes); 'H WMR (400 MHz, CDCly) § 7.44-7.31 (m, 5H),
5.78 (s, 1H}, £.69% {(d, J = 1.5 Hz, 2H}, 5.00 (s, 2H), 4.31
(s, 1}, 2.55 (t, T = 7.6 Hz, 2B), 1.64 {g, J = 7.5 H=z, 2H),
0.97 {g, 9 = 7.3 Hz, 3H).

Step B
{4-Benzyloxy-2-propylphenoxylacetic acid ethyl ester

A solution of 4-benzyloxy-Z-propylphencsl (0.50 g, 1,94
mmol)] in dry DMF (7 mbL) was cooled in an ice bath and

treated with NeH (0.15 g, 3.8 mmol, 60 % oil dispersion).

JP 2004-509084 A 2004.3.25
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The ice bath was removed, ethyl bromoacetate (0.43 mL, 3.%
mmol) was added, and the mixture was placed in an oil bath
{(T=B5 o). After 15 h, the reaction mixture was cooled and
concentrated in vacuo. The residue was diluted with EtOac,
washed with brine {(2x), dzried (Na;S504), and concentrated.
The crude produck was purified by radial chromatography
using 10% ethyl acetate in hexanes Lo give a tan golid (0.82
g, 97%). “H NMR {400 MHz, CDCl:;) 8 7.44-7.31 (m, SH}, 6.82
(@, J=2.9 Hz, 1H), €.72 (dd, J = 8.8, 2.9 Hz, 1lH), 6.66
id, J = 8.8 Hz, 1R), 5.00 (s, 2H), 4.57 (s, ZH}, 4.25 (g, J
= 7.0 Hs, 2H), 2.63 (t, J = 7.6 Ha, 2H), 1.64 (g, J = 7.5
Bz, 2H). 1.29 (£, J = 7.1 Hz, 3H), 0.95 {t, J = 7.3 Hz, 3H};
M5 (FIA) m/e 329 {M+1l).

Step C
{4-Hydroxy-2-propylphencxy) acetic acid sthyl ester

A solution of (4-benzyloxy-2-propylphencxy)acetic acid
ethyl ester (0.60 g, 1.83 mmol) in THF (15 ml) was treated
with 5% Pd/C [75 mg) and hydrogen (60 psi) at ambient
temperature for 24 h. The mirxture was filtexred and
concentrated., The crude product was purified by radial
chromatography using 15% ethyl acetate in hexanes to give &
tan solid (0.25 g, 57%). 5 NMR {400 MHz, CDCL;) & 6.66 (4,
J = 2.9 Hz, 1E}, €.62 (d, 0 = 8.8 Hz, IH), 6.57 {(dd, J =
8.3, 2.9 He, 1H}, 4.56 (s, 1H), K 4.40 (s, 1H), 4.25 (g. J =
7.2 Hz, 2H), 2.81 (t, J = 7.6 Hz, 2H), 1.2 (g, J = 7.5 He.
2d), 1.28 (¢, J = 7.1 Hz, 3H), 0.35 {(t, J = 7.3 Hz, 3H); M3
(FIA) m/e 239 (p+l).

JP 2004-509084 A 2004.3.25
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Step D
{14-[2- (5-Methyl-2-phenyloxazrol-4-yl}ethoxy] -2~

propylphenoxylacetic acid ethyl ester

A mixture of (d-hydroxy-2-propylphenoxy)acetic acid
ethyl ester {0.2Z3 g, 0.955 mmol}, boluene—4-sulfonic acid 2Z-
{5-methyl-2-phenyloxazel-d-yl)ethyl ester (Japan Tobacco Inc
WO 9518125) (0.41 g, 1.16 mmol), and cesium carbonate (0.42
¢, 1.25 mmol) was heated at 55 °C in DMF (45 mL} for 18 h.
The reaction mixture cecled, concentrated in vacue, and
partitioned between ELOAc {60 mL} and HpO (40 mi,) . The
organic layer was washed with brine, dried (Na:S80,}, and
concentrated. The crude product was purified by radial
chromatography using 15% ethyl acetate in hexanes to give a
tan solid {0.25 g, 61%). I8 WMR (400 MHz, CDCl;) & 7.97,
{dd, o = B.3, 2.0 Hz, 2H), 7.45-7.39 {m, 3H), G6.-73 (s, 3H}.
6.65 {d, J = 1.5M=z, 2H), 4.55 (s, 28}, 4.24 (g, J = 7.2 Hz,
2}, 4.18 (&, J = £.8 Hz, 2H}, 2.61 (t, J = 7.8 Hz. 2H).
2.37 (g, 3H), 1.62 {g, J = 7.5 B=, 2H), 1.52 (s, 6H), 1.27
{t, 3= 7.1 Hz, 3H), 1.08 (£, J = 7.3 Bz, 3H); M3 (FIA} m/e
424 (M+1).

The following compound was prepared by the same
procedure using ethyl bromoischbutyrates in step B:

Z-Methyl-2-{4-[2-{5-nethyl-2-phenyloxazol-4-y1l)ethoxy] -
Z2-propylphencxyipropionic acid ethyl ester: H MR (400 MHz,
CDCls) & 7.87 (6d, J = 8.3, 2.4 Hr, 2H), 7.43-7.41 (m, 3H),
.70 (4, & = 2.9 Bz, 1H}, 6.63-6.58 {(m, 2H}, 4.23 (g, J =
7.2 Hz, 2H), 4.18 (¢, J = 6.6 Ha, 2H), 2.85 (£, J = 6.6 H=z,
2H), 2.54 (¢, J = 7.6 Hz, 2H), 2.36 (s, 3H), 1.59 (g, J =
7.5 Ez, 2H), 1.33 (s, &H}, 1.26 (t, J = 7.1 Hz, 3H), 0.93
(t, J = 7.3 Hz, 3H); M8 (FIR} mfe 452 (M+1).

JP 2004-509084 A 2004.3.25
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Step E
{4-[2- (5-methyl-2-vhenyloxazol-4-yl)-ethoxy)-2-

propylphenoxylacetic acid

A solution of Z-methyl-2-{4-[2-(5-methyl-2-
phenyloxazol-4-y1)ethoxy] -2-propylphenoxylpropionic acid
gthyl ester (0.21g, 0.5 mmol) in Me0H (10 mL} was treated
with 2.5N aqueous NaCH (1.2 mL). The solution was heated at
6% °C for 1.5 h, coeled to ambient temperature, and
concentrated in vacuc. The residue was diluted with EtDac
(30 mU) and watexr {30 mi) and acidified to pH = 1 with 5K
agueous HCL. The organic layer was washed with brine (40
mL}, dried (Na;S0;}, and concentrated to a white sclid (0.17
g, 86%). H. NMR 1400 MHz, CDClLa) & 7.87 (44, T = 7.4, 2.4
Hz, 2H}, 7.44-7.41 {m, 3H), 6.72 {(d, J = 2.9 Hz, 1H), 6.68-
€.5% (m, 2H), 4.5% (s, 2H)., 4.1d (t, J = €.€ Hz, 2H), 2.97
{t, J = 6.6 Hz, 2H), 2.5% (£, J = 7.6 Bz, 2H), 2.38 (s, 3H),
1.61 (g, J = 7.7 Bz, 2H), 0.94 (t, F = 7.6 Hz, 3H}; MS (BB}
m/e 3596 [M+1},

The folleowing compound was also prepared from the
corresponding ester:

BExample 26A: 2-Methyl-2-{4-12- (B-methyl-2-
phenyloxazol-4-y1) ethoxy]-2-propvlphenoxyipropionie acid

o]

Q
o]

I
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N OWMR {400 MHz, CDCIz) & 7.97 (&d, J = 8.3, 2.9 Ha, 2H),
7.44-7.40 {(m, 3H), 6.77 (4, J = 8.8 Hz, 1H), 6.71 (d, T =
2.9 Bz, 1K), 6.59 (dd, J = 8.8, 2.9 Hz, 1H), 4.15 lgq, O =
6.6 Hz, 28B), 2.98 (&, J = 6.5 Hz, 2H), 2.52 (t, J = 7.6 Hz,
2H}, 2.37 (s 3H), 1.59 (g, T = 7.5 Hz, 2H), 1.34 (s, 6H),

0.93 (&, J = 7.3 Hz, 3H); M5 (FS) m/e 424 (M1},

Example Z7
{4-[2-(5-Mathyl-2-phenyloxazol-4-y1l)ethoxy] -3-

propyviphencxylacetic acid

Step A
4-12~(4-Benzyloxy-2-propylphenoxy)ethyl] -5-methyl-2-

phenyloxazole
A golution of 4-benzyloxy-2Z-propylphencl (1.00 g, 4.13

wmol), Z-{5-methyl-2Z-phenyloxazol-4-vl)jethancl (Japan
Tobacco Tnoc WO 9518125) (0.84 g, 4.313 mmol}, and
triphenylphosphine (1.41 g, 5.37 mmel} in THF (17 mlL) was
treated dropwise at amblent temperature with diiscpropyl
azodicarboxylate {0.96 mL, 5.0 mmol). BRfter 1B h, the
reaction mixiure was concentrated in vacue. The residue was
diluted with EtCaAc, washed with brine (40 mL), dried
{Naz50:), and cencentrated. The crude product was purified

Ly raedial chroematography using 10-15% ethyl acetate in

JP 2004-509084 A 2004.3.25
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hexanes to give the product (1.2 g, &8%). H., ¥NMR (400 MHz,
CDCls) § 7.98 (44, J = 7.8, 2.4 Hz, 2H), 7.45-7.30 {m, SH),
£.78-6.6% (m, 3IE), 4.8% (s, 2H), 4.1% (t, J = 6.6 Hz, 2H),
2.96 {t. J = 6.4 He, 2H), 2.50 {t, J = 7.6 Hz, 2HI. 2.38 (s,
3H), 1.53 (g, T =7 H=z, 2H}, 0.88 (&, J = 7 Hz, 3B}; M5
(FIA) m/e 438 (M+l}.

Step B
4-(2- (5-Methyl-2-phenyloxazal-4—yl)ethoxy] -3-propylphencl

A sclution of 4-([2~{4d-benzyloxy-Z-propylphenoxy)ethyl]-
S-methyl-2-phenyloxazole. {1.2 g, 2.8 mmel) in THF (50 mL}
was treated 'with 5% Pd4/C (0.15 g) and hydvogen (60 psil} at
ambient temperature for 18 h. The mixture was filtered and
concentrated. The crude product was purified by radial
chromatography using 15% ethyl acetate in hexanes to give a
tan solid {0.74 g, 78%): H. NMR (400 MHz, CDCls) & 7.99
{dd, J =7.8 Hz, 2.4 Hz, 2H), 7.44-7.39 (m, 3H), 6.65-6.47
(e, 3H}, 4,11 (t, T = 6.4 Hz, ZH}, 2.85 (&, T = &.4 Hz, ZH),
2.43 (t, d = 7.8 Hz, 2H), 2.3% (s, 3H)., 1.46 (g, J = 7.2 Hz,
2}, 0.85% (£, J = 7 Hz, 3H}.

JP 2004-509084 A 2004.3.25
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Step C
{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl}ethoxyl-3—

propylphencxy)acetic acid ethyl aester

(=]
.

A selution of 4-[2Z-(5-methyl-Z-phenyloxazol-4-
yl)ethoxyl-3-proepylphencl (£.37 g, 1.10 mmol) in dry DMF (4
mL} was cooled in an ice bath and treated with NaH (0.13 g.
3.2 mmol, 60 % oil dispersion). After 10 min, ethyl
bromoacetate (0.37 mL, 3.3 mmol) was added. The ice bath
was removed, and the mixture was placed in an cil bath (T=85
ec). After 18 h, the reaction mixture wasz cocled and
concentrated in wvacuwo. The residue was partitioned between
EtOdc (70 mL) and water (40 mi}., The organic layesr was
dried {WazS0s} and concentrated. The crude product was
purified by radial chromatography using 5% ethyl acetate in
dichloromethane to give a white solid {0.34 g, 73%3). 'H MMR
{400 MHz, CDC1y}, & 7.97 (dd4, J = 7.8, 2.4 Hz, 2H}, 7.41-
7.39 (m, 3H), 6.77-6.73 {m, 2H}, A.61-6.63 {m, 1H, 4.54 |=&,
1H}, 4.28-4.24 (m, 2H), 2.96 (L, J = 6.4 Hz, 2H), 2.50 {c, T
= 7.1 Hz, 2H), 2.37 (s, 3H), 1.51 (g, J = 7.6 Hz, 2H}, 1.31-
1.29 (m, SH), 0.84 {t, J = 7.0 Hz, 3H); M5 (FIaA) m/fe 424
{M+1} .

JP 2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

(308)

WO 0155 POTIUSON22605
- 142 -

Step D
{4- (2~ {5-Methyl-2-phenyloxazol-4-yl) -ethoxy]-3-

propylphenoxylacetic acid

2 solution of {4-[2-{Smethyl-2-phenyloxazol-4-
yi)ethoxyl -3-propylphenoxylacetic acid aethyl ester (0.10g.,
0.24 mmol) in MeOH (5 mL} was treated with 2.5 N agueous
NaQH (0.52 mL}. The solutiom was heated at 55 °C for 2 h,
cooled to ambient temperature, and concentrated in vacuo.
The residue was diluted with EtCAc {40 mL) and water {40 mL)
and acidified te pH = 1 with 5N agueons HZ1. The erganic
layer was washed with brine (40 mL}, dried {Na:50.), and
concentrated to give a white solid {0.080 g, 56%). *H NMR
(400 MB=z, CDCl3), & 7.97 (&d, 0 = 7.%, 2.9 H=z, 2H), 7.44-
7.40 (m, 3H}, 6.76 (&, T = 2.2 Hz, 1H), 6.72 {(d, J = 8.8 Hz,
1H), 6.64 (a4, J = 8.8, 2.9 Hz, 1H), 4.58 (s, 2H), 4.14 (&,
J = 6.4 Hz, 2H), 2.99 (t, J = 6.4 Hz, 2H}, z.39 (=, 3H],
1.51 {q, J = 7.5 Hz, 2H}, 0.88 (¢, J = 7.3 Hz, 3H): M5 (FIAn}
m/e 396 (2+1).

The following compound was alsc prepaved hy the same
procedure using ethyl kromeischutyrate in step ©:

Examples Z7A: 2-Methyl-2-{4-[2- (S-methyl-2-
phenylaxazol-4-yl}ethoxyl-3-propylphenoxylpropionic acid

O

0 o]
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B NMR (400 ¥MHz, ODCL:) § 7.97 {4d, J = 8.3, 2.4 Hz, 2H),

7.43-7.40 (m, 2H), 6.75-6.72 {m, 3H), 4.18 (&, J+ §.4 Hz,

28B), 3.00 (t, J = 6.4 Hz, 2H), 2.4% (t, J = 7.6 Hz, 2H},

2.38 (g, 3K}, 1.53-1.48 {(m. BK), 0.837 (t, T = 7.3 Hz, 3H);
5 Rf = 0.59 (20% MeOH/CHiClz) .

Exampla 28
{4-[2- (5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-2, 6-dipropyl-

phenoxylacetic acid

10

Step &
2=-A11lyl-1-allyloxy-4~-benzyloxy-benzene

& mixture of Z-allyl-4-penzyloxy-phenol {ERZ-YYR-17)

15 {35.56g, 14& mmol), allyl bromide (21.5g, 178 mmol), cesium
carbonate {58g, 178 mmol) and methyl ethyl ketone (400 mL)
was refluxed with stirring in a 1 L round hottomed flask.
After 23h, the reaction was cooled and concenktrated. The
residue was partitioned between water (500 mb) and EtOAc

20 {400 mbL) . The organic layer was dried [MgSQs) and
conceatrated to a tan oil, 39.37 (95%) ERQ-LKW-190A: 'H NMR
([CDCLa) 8 3.45 (34,2H), 4.54 (34,2H), 5.04 {s,2H), 5.18
(m,2H), 3.29% {(44,1H). 5.46 (dd,1H)., 5.24-6.18 (m, 2H}, .81

JP 2004-509084 A 2004.3.25
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(s,2H), .88 (s,1H}, 7.30-7.48 (m,S5H), M5 (ES} m/e 281
M+1] .

Step B

2,6-Diallyl-4-benzyloxy-phencl

A mizture of 2-allyl-i-allyloxy-4-benzyloxy-benzene
(5.45g, 19.44 mmol) and W, N-dimethylaniline {(DMA} (5 mL) was
heated 2t reflux for Sh. ‘“The reattion was ceoled and 1IN
Hz304 {50 miL} was added. The product was extracted into
EtDAc¢ {100 =mL} &nd washed with 1IN H:804 (2x100mL). The
organic layer was dried (MgS50,) and concentrated to a dark
brown oil 5.45g. The crude product was purified by flash
chromatography (300g silica gel/6% EtORc/hexane) to glve a
yellow 0il 3,10 (57%): ‘H NMR (CDCL;) & 3.44 (dd,4H), 4.83
(s,1H), 5.04 (=,2H), 5.19 (d44,4H), 5.97-4.14 (m,2H), 6.72
{s,2R), 7.33-7.52 (m,%H), M5 (ES) m/e 281 [M+1].

Step C
{2,p-Diallyl-4-benzvioxy-phenoxy) -acetic acid ethyl ester

2,6-Diallyl-4-benzyloxy-phencl {1.507 g, 5.37 mmol),
sthyl bromoacetate {(0.8% mL, B.0 mmol), and cesium carbonate
12.75 g, 5.27 mmol) in dry DMF (15 mL) were heated at 25 °C
for 18 h. The reaction mixture wae cocoled and partitioned
between water {25 mL) and ethyl acetate {75 mL). The
organic layer was washed with brine (25 mL), dried (Na:S04).
and concentrated to an oil (2.08 g, 105%): 'H NMR (400 MHz,
¢pely) & 1.32 tt, 3H, J = 7.3 Hz), 3.41 {d, 2H, J = 6.3 Hz},
4.28 {g, 2H, 7 = 7.3 Hzr}, 4.34 (s, 24), 4.98 (g, 2H), 5.02~
5.05 (m, 4H}, 5.94 (ddt, 2H, 9 = 5.1, 10.3, 16.6 Hz), 4.68
{8, 2B}, 7.29-7.42 (m, SH}.

JP 2004-509084 A 2004.3.25
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The following compound was prepared by the same
procedure: 2-(2,6-Diallyl-4-benuyloxy-phenoxy}-2-meihyl-
propionic acid sthyl ester: "H NMR (400 MHz, CDCls) & 1.30
(b, 3H, J = 7.3 Hz), 1.41 (s, G6H), 3.29 (4, 4H, J = 6.8 Hz),
4.23 (g, 2H, 0 = 7.1 Hz), 4.92 (s, 2d), 5.02-5.06 (m, 2H},
5.06 (s, 2H), 5.B0-5.90 (m, 2M}, &.61 (s, 2H), 7.27~-7.38 (m,
5H) .

Step D
{4-Aydroxy-2, 6-dipropyl-phenoxy) ~acetic acid ethyl ester

(2,6-Diallyl-4-benzyloxy-phenoxy) -acetic acid ethyd
eeter {(2.07 g, 5.65 mmol} in ethanol (35 mbk) was tresated
with 5% Pd/C (0.25 g) and hydrogen (60 psi, rt, 6h). The
mixture was filtered and concentrated to a viscous coleoxless
il {1.21 g, 76%): 'H NMR {400 MHz, CDCly} & 0.95 (t, 6H, J
= 7.3 Hz), 1.28 (t, 4H, J = 7.3 Hz), 1.61 (sextet, 4H, J =
7.3 Hz), 2.53-2.57 (m, 4H), 4.29 (g, 2H, T = 7.2 Hz), 4.33
{s, 2H), 4.46 (bxs, 1lH), 6.49 (s, 2H).

The following compound was prepared by the same
pracedure: 2- (d-Hydroxy-2, 6-dipropyl-phencoiy) -2 -methyl~
propionic acid ethyl ester: 623 mg (30%).

Step B
{4-[2—-{5-Methyl-Z-phenyl-oxazcl-4-v1) ~athoxy] -2, 6-dipropyvl-

phenoxy}—acetic geid athyl ester

A mizxture of (4-hydroxy-2,6-dipropyl-phenoxy) -acetic
acid ethyl ester (240 mg, 0.8% mmal}, toluene-d-sulfonic
acid 2-{5-methyl-2-phenyl-oxazol-4-yvl)ethyl sster (Japan
Tobacco Inc WO 951812%) [ACD mg, 1.12 mmel), and CseCDy (360
mg, 1.10 mnol) was heated at 55 °C in DMF {5 mL) for 20 h.

The reaction mixture cooled and partitioned hetween EtOQaAc

JP 2004-509084 A 2004.3.25
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(30 mL) and Ha0 (10 mb). The organic layer was washed with
brine {15 whL}. %he organic layer was dried {NazS0,) and
concentrated. The crude product wag purified by radial
chroratography using hexanes:ethyl acetate (8:1 to 6:1) to
give an oil {244 mg, 59%): 1y MR {400 MHz, CDC1s) & 0.94
{t, 6aH, T = 7.3 Hz), 1.32 {t, 3H, d = 7.0 Hz}, 1.60 {(sextet,
4K, J = 7.6 Hz}, 2.3% (s, 34}, 2.53-2.56 (m, 4H), 3.05 {(brrt,
2H), 4.20 {brt, 2H), 4.28 {g, 2H, J = 7.3 Hz), 4.30 (&, ZH),
6.54 {5, 2ZH), 7.45-7.50 (m, 3H), 2.02-8.05 {(m, ZH).

The following compound was prepaxed by the same
procedure: 2Z-Methyl-2-{4-[2-(5-methyl-Z-phenyl-cxascl-4-
¥1)-ethoxy] -2, 6-dipropyl-phenoxy} -propionic acid ethyl
ester: “H NMR {400 MHz, DCly} 8§ 0.31 {k, 6K, J = 7.3 Hz],
1.33 {t, 3H, T = 7.1 €z}, 1.41 (s, 6H}, 1.59 (=sextet, 4B, J
= 7.3 Hz). 2.33 (s, 3H), 2.42-2.47 {m, 4H)., 2.84 (L., 2H. J =
©.6 Hz), 4.18 (t, ZH, T = 6.8 H=z), 4.26 (g, 2H, J = 7.3 Hz),
6.52 (s, 2H), 7.38-7.43 (m, 3K), 7.96 (44, 2H, J = 1.5, 7.8
Hz) .

Step F
{8-[2-{5-Methyl-2-phenyl-oxarol-4-v1} -ethaxy] -2, §~-dipropyl-

phenoxyl-acetic acid

A sclution of {4-[2-{5-methyl-2-phenyl-oxazol-4-yl)-
ethoxy] -2, é-dipropyl-phenoxyl-acetic acid ethyl sster (244
mg, 0.524 mmel) in THF (3 mL) and MeOH (6 mlL) was treated
with 2.5N aguecus NMaOH {2 mL). The sclution was heated at
55 "C for 2.5 h, cocled to ambient temperature, and
concentrated in vacuo. The residue wag treatad with ice
water {1l mlL} and acidified with SN aqueous HCL (2 mL). The
mixture with CHzCl; {3 mL} was transferred to a ChemElute
cartridge (5 g) and eluted with CHCl, (40 mL). The eluent

JP 2004-509084 A 2004.3.25
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was concentrated to a white foam (228 mg, 100%): 'E NMR (40C
MHz, CDCli) & 0.94 (t, 6H, J = 7.3 Hz}, 1.60 {sextet, 4H, J
= 7.6 Hz], 2.37 (s, 3B}, 2.50-2.54 (m, 4E), 2.98 (brt. 2H},
4.19 (brt, 2H), 4.37 (s, 2ZH), 6.56 (s, 2H), 7.42-7.43 (m,
3HY, 7.98-7.98 (m. 2H): »M& (ES) m/e 438.2 [M+l].

The following compound was hydrolyzed by the same
procedure:

Forample 28A: Z-Methyl-2-{4-{2-(5-mathyl-2-
phenyl-oxazol-4-yl) -ethoxy] -2, 6-dipropyl-phenoxy}-prapionic

@41\5@

H NMR {300 MH=, DMSO-d€} § 0.B& (t, 6H, T = 7.3 Hz}. 1.28

acid

{g, 6H), 1.51 (sextet, 4K, J = 7.3 Hz), 2.34 (=, 3H], 2.41-

2.46 {(m, 4H), 2.88 (t., 2H, J = 6.6 Hz), 4.5L (t, 2H, J = 6.8
Ez), 6.54 (5, 2H), 7.46-7.54 (m, 3H), 7.34-7.36 (m, ZH); MS

{FIA} m/e 466 .4 [M+1].

JP 2004-509084 A 2004.3.25
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Example 2%
2-Methyl-2-{4-[2-{5-methyl-2-phenyl-oxazol-4-vi}-ethoxy] -

3, 5-dipropyl-phenowy}-propicnic acid

5 and 2-{4-[Z-{2-Cyclohexyl-5-methyl-oxazol-4-yl)-ethoxyl-3, 5-

dipropyl-phenoxy}-2-methyl-propioniec acid

Step A
10 4-[2-{2,6-Diallyl-4-bemzyloxy-phencxy) ~ethyl]~5-methyl-2-

phenyl-oxazole
A mixture of 2,6-diallyl-4-benzyloxy-phenol {520 mg,

1.85 mmol), toluene—4-sulfonic acid 2-(5-methyl-2-phenyl-
oxazol-4-yliethyl eskter (Japan Tobacco Inc WO 9518125} (828
15 mgy, 2.32 mmol), and Cs5;C0; (604 mg, 1.8% mmol) was heated at

5% °C in DMP (5 mL} for 20 h. Additicnal toluensa-d-sulfenic

JP 2004-509084 A 2004.3.25
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acid Z-(S-methyl-Z-phenyl-oxazcl-4-yi)ethyl ester (300 mg,
0.839 mmel) and Cs00; (200 mg, 0.814 mmel) were added, and
the mixture was heated for 18 h, The reaction mixture was
cooled and partitioned hetween EtOAc (40 mL) and H,0 (10
wL). The orgsnic layer was washed with brine {15 mL), dried
{N=2504}, and concentrated. The crude product was purified
by radial chromatography using hexanes:ethyl acetate (8:1)
to give a colorless oil (722 mg, $3%): 'H NMR (400 ¥Hz,
CDCI;) & 2.38 (&, 3HY, 2.%5 (Y, 2H, J = 6.3 Hz), 3.33 (4,
2H, J = 6.3 Hz), 4.01 (t, 2H, J = 6.3 Hz), 4.26 (s, 2H},
4.37-5.02 {(m, ZH), 5.03 (s, 2H), 5.84-5.94 {m, 1H}, 6.65 (=,
2H), 7.2B-7.45 (m, BK), 7.9% {dd4, ZH, J = 2.0, 7.8 Hz).

Step B
4-[2-(5-Methyl-2-phenyl-oxazol-4-vl} -ethoxy]-3, 5-dipropyl-

phenol and 4-[2-(2-cyclohexyl-S-methyl-oxazpl-4-yl)-ethoxy] -

3,5-dipropyl-phenol
4-[2-(2.6-Diallyl-4-benzyloxy-phenoxy) -ethyl] -5-methyl-

Z-phenyl-oxazeole (722 my, 1.%4 mmol) in ethapol (35 mL) was
treated with 5% Pd/C {0.90 g) and hydrogen {60 psi, rt,
18h). The mixture was filtered and concentrated to a
viscous colerless oil (377 mg, 76%jas a ~1:1 molar mixture
of the title compounds: Iy NMRE {400 MHZ, opcl;) 8 0.86 (t,
3H, J = 7.3 Hz], ¢.88 (t, 3H, J = 7.3 Hz), 1.20-1.40 (m,
1.58), 1.45-1.58 {m, &H), 1.65-1.75 (m, 1H}, 1.78-1.82 (m,
1H), 1.8B8-2.05 (m, 1H), 2.26 {s, 1.5H), 2.3% (3, 1.5), 2.37-
2.45 (wm, 4H}, 2.82-2.88 (m, 1H}, 2.84 (t, 1H, J = 6.3 Hz},
2.84 (v, 1H, J = 6.3 Hz), 3.923 (L, 1H, J = 6.3 Hz), 6.44
(bre, ZH), 7.38-7.42 (m, 1.5H}, 7.58-8.00 (m, 1H}.
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Step ©
Z2-Methyl-2-{4-[2- (5-methyl-2-phenyl-cxazol-4-yl}-ethoxy] -

3. 5-dipropyl-phenoxy}-propionic acid ethyl aster and 2-{4-

12- {2-Cyclohexyl-5-methyl-oxazol-4-yl) -ethoxy] -3, 5-dipropyl-

phencry}-2-methyl-oropionic acid ethyl ester

A mixture of 4-[2-{5-methyl-Z-phenyl-oxazol-4-yl)-
ethoxy] -3, 5-dipropyl-phencl and 4-[2-[2-cyclohexyl-5-methyl-
oxazol -4-vl) ~ethoxy]-3,5-dipropyl-phencl (377 mg, 0.983
moel), ethyl bromoisecbutyrate (0,29 mi, 2.0 mmsl), and
Cz003 (326 my, 1.00 mwnel) was heated at 55 °C in DMF (5 )
for 16 h. Additional browmo ester (0.29% mL) and Cs;C0; (326
mg) were added, and the mixture was heated for 7 h. The
reaction mixture cooled and partiticoned between EtOAC (30
mL; and H-0 (10 mL}. The organic layer was washed with
brine (10 mL}, dried {Naz504}, and concentrated. The crude
product wasg purified by flash c¢hromatography using
hexanes:ethyl acetate (100:0 to 5:1) to give a colorless oil
{450 mg, 92%}, a ~1:1 molar retio of the title compounds:

'H NMR (400 MHz, CDCl:) & 0.86 (t, 3H, J = 7.3 Hz), (.88 (&,
3H, J=7.3 Hz}, 1.24 (2t, 3H, J = 7Hz), 1.2-1.4 {m, 1.5H},
1.45-1.58 (m, €H}, 1.52 (=, &H), 1.85-1.75 {(m, 1H}, 1.78-
1.82 {m, 1HE). 1.98-2.05 (m, 1B), 2.25 {5, Ll.B5H}, 2.38 (=,
1.5), 2.37-2.45 (m, 4N}, 2.82-2.B8 (m, IH), 2.94 (t, 1H, J =
6 Hz), 3.85 (&£, 1¥, J = ¢ Hz), 3.95 (t, 1H, J = & Hz), 4.18
(3g, 28, J = 7 Hz), 6.44 (=, 2H)}, 7.38-7.42 (m, 1.5H}, 7.98B-
8.00 {m, 18).

JP 2004-509084 A 2004.3.25
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Step D
2-Methyl-2-{4-i2- {5-methyl-Z-vhenyl-cxazcl-4-v1} -ekhoxy] -

3, 5-dipropyl-phenoxy} ~propionic acid and 2-{4-[2-(2-

Cyclohexyl-S-methyl-oxazel-4-yl) -ethoxy] -3, 5-dipropyl-

phenoxy) -2 -methyl-propionic acid

A goluticn of Z-methyl-2-{4-[2-[5-methyl-2Z-phenyl-
oxazol-4-v1) -ethoxy] -3, 5-dipropyl-phenoxy}-propionic acid
ethyl ester and 2-{4-[2-{2-cyclohexyl-S-methyl-oxazol-4-yi}-
ethoxy]-3, 5-dipropyl -phencxy}-2-methyl-propionic acid ethyl
ester {450 mg, 0.9266 mmol) in THF (5 mL) and MeCH {12 mL)
was treated with 2 N agueous NaOH (3 mL). The solution was
heated at 55 °C Lor 2 h, cooled to ambient temperature, and
concentrated in vacwo. The residue was acidified with SN
agueous HC1 (1 mb) and partitioned betwean EtOAc (30 mbL} and
H;0 (S mL}. The organic layer was washed with brine (10
mL), dried (Na;80,), and concentrated to a colorlese il
{450 mg). The mixXture was sebarated using HELC to give the
title compounds as white foams.

BExample 29A: Z-Methyl-2-{4- (2~ {5-methyl-2-phenyl-
oxazol-4-yl)-ethoxyl-2, 5-dipropyl-phencxy}-propionic acid:
'H NMR (400 MHz, [ nind B 5 0.85 (t, 8H, J = 7.3 Hz), 1.51 (5,
6H), 1.51 f{mextet, 4H, T = 7.8 Hz), 2.39 (=3, 3H), 2.42-2.46
fm, 4H), 2.%6 {t, 2H, J = 6.4 Hz), 3.95 (t, 2H, J = 6.4 Hz),
5.57 {s, 2H), 7.41-7.43 {m, 3H}, 7,98-8,.01 (m, 2ZH].

Example 29B: 2-{4-[2-(2-Cyclohexyl-5-methyl-oxazcl-4-
v1l}-ethexy]-3, 5-dipropyl-phenoxyl-2Z-methyl-propionic acid:
(452878) H NMR (400 MHz, cocls) & D.BA (B, GH, T = 7.3 Hz),
1.20-1.40 G, 3H), 1.24-1.60 (m, 6H}, 1.52 (=, 6H}, 1.68-
1.71 (m, 1B), 1.78-1.83 {m, 2H), 2.00-2.03 (m, 2H}, 2.26 (=,
3HM}, 2.40 (&, 4H, F = 7.8 Hz), 2.70-2.80 (m, 1H), 2.B& (L,
2H, T = 6.1 Bz}, 3.86 (t, 2H, J = & Hz), 6.56 (s, 2H).

JP 2004-509084 A 2004.3.25
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Examples 20
{2-Ethyl-4- [2-{S-methyl-2-phenyloxazol-4-

yl)ethoxylphenoxylacetic acid

Oty

Step A

d-Benzylexy-2-vinylphenol

To a flame dried 580 mL 3-neck flask under an
atmcsphere of argon, was charged Iﬁethyltriphenylphosphonium
bromide (43.8 mmol} dissolved in anhydrous THF {120 mbL) .
followad by the dropwise addition of n-butyllithium (21.9
mL, 35.04 mmol}. The dark red mixture wag stirred at
arbient temperature for 1 h. Next S-banzyloxy-2-
hydroxybenzaldehyde (2.0 g, 8.76 mmol} (Acta. Chem. Scand.,
Ser. B, B40(5})., 400-1, (198B6] was added followed by the
addition of anhydrous dichloromethane (40 mL}. The mixture
was gtirred at ambient temperature for 18 h. The solvents
were removed in vacuo, and the residue was partitioned
hetween EtDAc and water (500 mL each}, The organic layer
was washed with brine (500 mL), dried (Na;SQu). and
concentrated in vacwo., The crude product was purified using
the Bictage FlashElute chromatography system using a 654
normal phase cartridge, eluting with 15% EtoAc/Hexanes to
give a yellow so0lid (1.75 g, 88%). H NME {400 MHz, CDCl;) &
7.44-7.30, (m, 4¥), 7.14 (4, J = 2.9 Hz, 1H), 6.94-6.87 (m.

JP 2004-509084 A 2004.3.25
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1H), 6.79 (ad, J = 8.8, 2.% Hz, 2H), 6.72 {d, J = B.8 Hz,
1H), 5.71 (44, J = 17.6, 1.5 Hz, 1H), 5.3% (d4, J = 11.2,
0.98 Ez, 1H}, 5.02 (8, 2H), 4.60 {s, 1H); M3 (FIA)} n/s 227
{M+1) .

Sktep B
(4-Benzyvloxy-zZ-vinylphenoxy)acetic acid ethyl ester

d-Benzyloxy-2-vinylphenol {0.40 g, 1,77 mwnol) was
dissolved in anhydrous DMF (4 mL), followed by the addition
of ethy]l bromcacetate (0.29 mL, 2.65 mumol}, and cesium
carbonate (0.75% g, 2.30 mmel). The mixture was then heatad
for 18 h (55 °C). The reaction mixture was then cooled and
concentrated in vacuo. The crude residue was partitioned
between EtODAc (70 mL) and water (40 mL}. The organic layer
was washed with brine, dried (Nap304), and removed in vaouo
to give 0.56 g (100%) of a yellow solid: 'B MR (400 MHz,
CoClz) B 7.44-7.31 {m, 4H), 7.13 (4, T = 2.9 Hz, 1H}, 7.10~
7.06 (m, 1H), 5.82 {(&d, J = 8.8, 2.9 Hz, 1H), 6.73 (&, J =

9.3 Hz, 1H), 5.76 (dd, d = 17.1 He, 1.5 H=, 1H), 5.30 {34, I

= 11.2, 1.5 H=z, 1H}, 5.03 {s, 2H), 4.58 {s, 2H), 4.3¢6 (g, T
= 7.2 Hz, 2H), 1.30 (t, J = 7.1 Hz, 3H); MS (FIA) m/e 313
(M+1) .

Step C
(2-EBthyl-d-hydroxyphenoxylacetic acid ethyl ester

& solution of {4-benzylexy-2-vinylphenoxy)acetie acid
athyl ester (0.55 ¢, 1.77 mmol} in ethanecl {15 mlL} was
treated with 5% PA/C (70 mg) and hydrogen (60 psi) at
ambient temperabture for 18 h. The mixture was filtered and
congentrated in vacuo to give a tan oil (0.31g, 77%): JH NMR

(400 MHz, CDC13) § 6.68 (4, 0 = 2.9 M=, 1H}, 6.562 (d, J =

JP 2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

(320)

WO 0155 POTIUSON22605

- 154 -

8.8 Hz, 1H), 6.57 (ad, J = B.8, 2.9 Hz, 1H), 4.62 {s, 1H},
4.57 {s, 2H), 4.25 {q, J = 7.2 Hz, 2H), 3.73 (g, J = 7.0 Hz,
2HY, 2.66 {q, d = 7.7 Hz, 2H}, 1.34-D.92 (m, 6H); MS (FIA)
m/e 225 (M+1).

Step D
{2-Ethyl-4-[2- (5-methyl-2-phenylorazol-4-
vl}ethoxy]phenoxylacetic acid ethyl ester

A mixture of (2-ethyl-d-hydroxyphencxylacetic acid
ethyl ester (0.29g, 1.29 mmol), toluene-4-sulfonic acid 2-
[5-methyl-2-phenylomazol-4-ly)ethyl ester (0.55g, 1.55
mnol}, and cesium carbonate (0.S85g, 1.7 mmol) in anhydrous
DMF (4 mL) was heated for 18 L (55 °C}. The mixture was
concentrated in vacun, and the residuse was partitionsd
between EtCAc (100 mL) and water (50 nL), washed with brine
(50 mL}, dried (MazS0q), and removed in vacuo to give a
crude oil which was purified using radial chromatography
eluting with 10-15% EtCAc/Hexanes te give 0.24 g (38%) of =
white solid. ‘H NME [400 dMHz, CDCL,) & 7.57 {dd, J = 7.8,
2.4 Bz, 2H}, 7.44-7.3% {m, 3H}, &.75 {s, 1M}, B.65% (4, T =
1.5 Bz, 2H), 4.56 (s, 2H), 4.2% (g, J = 7.2 Hz, 2H), 4.19
{t, J = 6.6 Hz, 2d), 2.95 (t, T = 6.8 Hz, 2H)., 2.67 (g, J =

JP 2004-509084 A 2004.3.25
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7.5 Hz, ZH), 2.37 (s, 3H), 1.28 (t, J = 7.1 Hz, 3H), 1.30
(t, T = 7.6 Hz, 3H); M8 (FIA) m/fe 424 (M+1).

The following compounds were alsc prepared by this
procedure:

2-{2-Bthyl-4-12-(5-methyl-2-phenyloxazol-4-yl)ethoxy) -
chenoxy}2-methylpropionic acid ethyl ester, H NMR (400 MHz,
CDCla) 8 7.97 {dd, J = 7.8, 2.4 Hz, 2H}, 7.44-7.3% {(m, 3H).
5.72 (d, = 2.9 Hz, 1H), 6.64-6.52 (m, 2H), 4.24 (g, J =
7.0 Hz, 2H], 4.18 (t, J = 6.8 Kz, 2H}, 2.95 (%, J = 6.8 Hz,
2H), 2.60 lg, F = 7.5 Hz, 2H), 2.36 (s, 3H), 1.53 {s, 6H),
1.26 (£, Jd = 7.6 Hz, 23W), 1.17 {(t, J = 7.6 Hz, 3H); M5 (FIi}
mie 438 (M+1).

{2-Tsobutyl-4-[2- (5-methyl-2-phenyloxazol-4-
vliethoxylphenoxylacetic acid ethyl ester, 'H NMR (400 MHz,
cocl;y & 7.28 (dd, T = 7.8, 2.0 Hz, 2ZH), 7.45-7.39 (m, 3H),
4.69-6.62 (m, 3H), 4.54 (s, 2H}, 4.20 (q, J = 7.5 Bz, 2H},
4.11 {t, J=7.1 Bz}, 2.96 (t, J = 6.6 Hz, 2H}), 2.5%0 (t, 6.1
He, 2H), 2.37 (s, 3H), 1.87-2.00 {m, 1H), 1.22 (£, J = 7.5
Hz, 3W), 0.B7 {d, J =7 Hz, 6H}; MS (E3) wm /e 438 ({#+1).

2-{2-Isobutyl-4- [2- (B-methyl-2-phenyloxazol-4-
yl) ethoxy] phenoiy) -2-methylpropionic acid ethyl ester, 'd
NME (400 MH=z, CDCla) 8 7.97 (ad, 7 = 7.8, 2.0 Hz, 2H), 7.45-
7.39 (m, 3H), 6.66 (4, J = Z.4 Hz, 1H), 6.1B-56.53 (m, 2H),
4.22 (g, J = 7,00 Hz, 2H), 4.17 (£, J = 6.8 Hz, 2H), 2.9%
{t, J = 6.6 He, 2H), 2.43 (d, J = 7.3 Hz, 2ZH). 2.36 (s, 3H}.
1.96-1.8% tm, 1H}, 1.53 {s, eH), 1.26 (£, J = 5.9 Hz, 3H),
0.89 {d. J = 7 Ez, bH); ME {(EBS) mie 466 (M+1).

[4-[2-{5-Methyl-Z-phenyloxazol-4-yl)ethoxyl-2- (5-
phenylpentyl] ) phenoxylacetic acid ethyl ester, “H NMR (400
#Hz, CDCly) § 7.98 {44, J = 8.3, 2.9 Hz, ZH}, 7.45-7.38 {(m,
3y, 7.31-7.21 {m, 2H), 7.17-7.14 {(m, 3H),. 6.72 (4, T = 1.5

JP 2004-509084 A 2004.3.25
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Hz, 1H), 6.54 (4, J = 1.5 H=z, 2H), 4.55 (s, ZH], 4.91 (g, J
= 7.2 Hzs, 2E}, 4.13 (%, T = 7.1 Hz, 2H), 3.00 (£, J = 6.6
Hz, 2H), 2.64-2.58 (m, 4H), 2.37 (s, 3H}, 1.67-1.4% (m, 41},
1.25-1.35 {m, 28B), 1.2B {t, I = 7.2 Hz, 3H); MB (ES} m/e 5I8
(p+1} .,

Z-Methyl-2-[4-[2-{G-methyl-Z-phenyloxazol-d-yl)ethowxy]-
2~ (5-phenyipentyl) phenoxy]propionic acid ethyl aster, "H NMR
(400 MH=z, CDCl,] & 7.97 {dd, J = 7.8, 2.4 Bz, 2H), 7.44-7.33%
{m, 3H}, 7.28-7.25 (m, 3K}, 7.18-7.14 (m, 3, 5.89 (4, T =
2.% Hz, 1H), 6.63-6.56 (m, 2H), 4.22 {g, J = 7.0 Hz, Z2H),
4.17 (£, J = 6.6 Hz. 2H}, 2.25 (&, T = 6.6 Hz, Z2H), 2.62-
2.53 (m, 48}, 2.3¢6 (s, 2H), 1.68-1.4% {(m, 4H), 1.51 (s, EH},
1.27-1.42 {m, 2H}, 1.12 (L. I = 7.0 Hz, 3H); MS (ES) mfe 558
(M+1h .

{2-Butyl-d-[2-{5-methyl-2-phenyloxazol-24-yl) ethoxy]
phenoxy)acetic acid ethyl ester, 'H NMR {400 MHz, CDC1s) §
7.98 {(ad, J = 7.8, 2.4 Hz, Z2H}, 7.45-7.38 (m, 3H), 6.73 (s,
1H}, 6.67-6.58 (m, 2H), 4.36 (s, 2B), 4.25 (g, J = 7.0 H=,
2H), 4.1B {t, J = 6.6 Hz, 2H), 2.9% (t, J = 6.8 Hz, 2H),
2.63 (&, I = 7.6 Hz, 2H}, 2.37 {s, 3B), 1.61-1.54 {(m, 2ZH),
1.35 {g, ¢ =7 Hz, 2H), 1.28 {(t, 0 = 7 Hz, 3H), 0.35 (t, J =
7.0 Hz, 3H); M5 (E5) m/e 438 (M+1).

2-{2-Butyl-4-[2-(5-methyl-Z-phenyloxazol-4-y1}ethoxy]
phenoxy}-2-methylpropionic acid ethyl ester. B NMR (400
MHz, €DCI;) & 7.97 {dd, 8.3, 2.0 Hz, 2H), 7.45-7.3292 (m, 3H),
6.70 {4, J = 2.9 Hz, 1H), 6.6l (t, g = 9.5 Hz, 1H), 6.57
(dd, T = 8.8, 2.9 Hz, 1H)., 4 .23 {(g, J = 7.2 Hz, 2H]. £2.17
(£, 0 = 6.8 Hz, 2H). 2.85% (&, J = 6.5 Hz, 2H), 2.50 (&, OJ =
7.8 Hz, 2H}, 2.36 (s 3H), 1.58-1.48 (m, 3H), 1.28 (c, T =7
Hz, 3H), 0.%0 (t, J = 7.2 Ez, 3H); M5 (BES} m/e 466 (M+1l}.

JP 2004-509084 A 2004.3.25
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Z-{2-Cyclohexylmethyl-4-[2- (S-methyl-2-phenyl-oxazel~4-
vl)-ethoxy]-phenoxy}-2-methyl-propionic acid ethyl ester, MS
{ES) m/e B0&.3 (M31).

2-{4-[2- (2-Biphenyl-4 fy145—methy1—oxazol~.-4-yl) —athoxy]-
2-cyclohexylmethyl-phenoxyl -2-methyl-propionic acid ethyl
aster, MS (EZ) m/e 582.3 (M+1).

2-{4-[2-(Z-Biphenyl-3-y1-5-methyl-cxazcl-4-yl)-ethoxy] -
Z-cyclohexylmethyl-phenoxy}-2-methyl-propionic acid ethyl
ester, M5 (ES) mfe 582.3 (M+l}.

2-{z-cyclohexylmethyl-4- [2-(S5-methyl-2-thiophen-2-yl-
oxaznl-4-vl) -ethoxy] —phgncxy)—2—methyl—propionic acid ethyl
ester, 'H NMMR (400 MHz, cDCl;) & 7.56 (4, 1H, J = 3.9 Hz),
7.36 (d, 1H, 3= 4.9 Hz), T7.08 {dd, 1H, J = 3.7 Hz, J =4.5
Hz), 6.57-6.64 {m, 3H}, 4,23 (g, 2H. 7 = 7.90), 4.15 (&, 2H,
J =6.8 Hz), 2.92 (t, 2H, J = 6.6 Hz), 2.43 (d, 2H, J = 6.8],
2.34 (s, 3H), 1.56-1.87 {(m, G6H), 1.33 (s, 6E), 1.35 (t, 3H,
J = 7.8 Hz), 1.12-1.19 (m, 3H), 0.8%-0.%8 (m, ZH), MS (ES5)
m/e 512.3 [(M+1).

2-{2-Cyclohexylmethyl-4-[2-(2-cyclohexyl-5-methyl-
oxezel-4-yl) —ethoxy] -phenoxyl-2-methyl-propionic acid ethyl
a3ter, MS (ES] m/e 512.4 (M+l).

Z-Methyl-2-{4-{2-(5-methyl-2-phenyloxazal-4-yl)ethoxy] -
Z-phenethylphenoxy}propionic acid ethyl ester, M5 (ES] m/e
515 (M +1).

2-{4-[2-(2-Cyclohexyl-S-methyloxazol-4-yl}ethoxy]-2-
phenethylphencxyl -2-methylpropionic acid ethyl ester, NMS
(BES) m/fe 520 (M+1).

2-{4-(2-{2-Biphenyl-4-yl-5-methyloxazol-4-yllethoxy] -2-
phensthylphenoxy} -2-methylpropionic acid ethyl ester, M3
(BS) m/e 580 (M +1}.

JP 2004-509084 A 2004.3.25
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2-{4-[2-{2-Biphenyl-2-y1-5-methyloxazol-4-yl)ethoxy] -2~
phenethylphenoxy}-2-methylproplonic acid ethyl ester, MS
{ES) m/e 590 (M+1).

Step E
{2-Ethyl-4-[2- (5-methyl-2-phenyloxazol-4-

vl)ethoxy]phencxylacetic acid

A solution of {Z-ethyl-4-[2-{5-methyl-2-phenyloxazol-4-
v1lethoxylphenoxylacetic acid ethyl ester {0.22 g, (.54
mmel) in ethanol (10 mL) was treated with 2.5 ¥ acgueous NaCH
{0.4 mL), and heated at 55°C for 2 h. The reacktion was
<¢ooled to anbient temperature and concentrated down to near
dryness. The residue was then diluted with EtOAc (40 mL)
and water (20 mbL} and acidified to pH = 1 with IN sgquecus
HCl. The organic layer was washed with brine (20 mL), dried
{Na3;50:) and concentrated in vacuo to give a white solid
10.18g, 87%}. °‘H NMR (400 MBz, CDCly) & 7.97 (&d, J = 8.3,
2.5 Hz, 2H), 7.44-7.41 (m, 3H), 6.75 {d, J = 2.9 Hz, 1H),
€.69-5.60 {m, 2H}, 4.€0 (s, 2H), 4.14 (t, J = 6.9 Hz, 2H},
2.98 (¢, J = .60 Hz, 2H}, 2.65%5 (g, J = 7.5 Hz, ZH), 2.38
(3, 3H), 1.18 (£, J = 7.6 Hz, 3H}); MS (FIA) mfe 3B2 (M+i).

The following compounde were also prepared from their
ccrresponding esters:

Exarple 30A: 2-{Z-BEthyl-4-[2- (5-methyl-2-
phenyloxazrol-4-yl) ethoxy |phenoxy ) 2-methylpropionic acid

JP 2004-509084 A 2004.3.25
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'H MR (400 MH=z, CDC1,) & (@d, J = 7.8, 2.4 Hz, 2H), 7.45-
7.40 {m, 3H), 6.79-6.58 (m. 3H), 4.16 {t, J = 6.6 Hz, 2ZH}.
2.98 {t, § = 6.4 Hz, 2H), 2.%8% (g, J = 7.5 Hz, 2H), 2.38 (=,
3H), 1.55 (=, 6H), 1.18 {t, J = 7.6 fdz, 3H); ME (FIA) m/e
410 (m+l) .

Exaunple 30B: {2-Tsobubyl-4-[2-{5-methyi-2-
phenyloxazel-4-v1l} ethoxy]phenoxylacetic acid

o

O

'H MR (400 MHz, CDCls) 4 7.87 1dd, 0 = 7.8, 2.9 He, 2H),
7.46-7.3% (m, 3H}, 6.89-6.61 (m, 3H), 4.58 (s, 2H), 4.4 (&,
J = 6.6 Hz, 2H), 3.97 {t, J = 6.8 Hz, 2H), 2.48 (&, T = 7.3
Hz, ZH}, 2.38 (s, 3H). 1.95-1.86 (m, 1H}, 0.80 (d&, J = 6.8
Hz, 6H]:; MS (ES! mfe 410 (m+1).

Example 30C: 2-{2-Isobutyl-4-[2-(5-methyl-2-
phenyloxazol-4-yl) ethoxy] phenexy} -2-methylpropionic acid

JP 2004-509084 A 2004.3.25
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‘o oNME (400 MHz, CDCly) 8 7.97 (a4, J = 7.3, 2.4 Hz, 2H),
7.44-7.40 (m, 3H)., 6.76 (d, J = 8.8 Hz, 1H}, £.67 (4, J =
3,4 Bz, 1H), €.59 (4d, J = 8.8, 2.9 Hz, 1H), 4.15 {t, J =

5 6.6 Hz, 2H}), 2.98 (t, J = 6.5 Hz, 2H), 2.42 {4, T = 6.8 H=z,
28), 2.37 (s, 3W), 1,33-1.86 (m, 1K), 1.55 (s, 6H), 0.8% (4,
J = B.4 Hz, S8H); ME (FIR) m/e 424 (M+1).

Example 30D: [4-[2- {5-Methyl-Z-phenyloxazol-4-

vl)ethoxy]-2-{5-phenylipentyl)phencxyl acetic acid

o)
10 e N 0

'H NMR (400 ¥H=z, CDCly) 8§ 7.97 (dd, T = 7.8, 2.9 Hz, 2H),
7.44-7.40 'm, 3H}, 7.27-7.21 im, 2H}, 7.17-7.14 (m, 3H},
5.71 {d, J = 2.4 Kz, 1H), 6.66 (4, J = 8.8 Hz, 1ld}, 6.60

15 {dd, 0= 2.9, 2.9 Hz, ll—}‘l, 4.57 (s, 2ZH). 4.13 (t, J = 6.8
Hz, 2H), 2.87 (t, J = 6.6 He, 2H), 2.62-2.56 (m, 4H}, 2.37
(s, 3M), 1.67-1.57 (m, 4H), 1.42-1.33 (m, 2E); MS (E3) m/=
500 (m+l}.

JP 2004-509084 A 2004.3.25
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Example 30E: A-Methyl-2-[4-[2-{5-methyl-2-
phenyloxazol-4-y1) ethoxy] -2- (5-phenylpentyl) phenoxy]

propionic acid

W e

"M KMR {400 MH=s, CDCly) § 7.97 (dd, J = 8.3, 2.9 Hz, 2H),
7.45-7.38 (m, 3H), 7.31-7.28 {m, 2H), 7.25-7.15 {m, 3H),
6.77 (d, J = 8.8 Bz, 1H}), 6.66 (&, J = 2.% Hz, 1M}, &.5%
{dd, J = B.38, 3.4 Hz, 1H), 4.16 (&, J = 6.6 Hz, 2ZH), 2.98

10 {t, § = 6.6 Hz, 2H), 2.61-2.52 (m, 4H), 2.37 (=, 3H), 1.70-
1.50 {m, BH), 1.23-1.33 {(m, 2H}; M3 (ES) w/e 528 (M+l).

Example 30F: {2-Butyl-4-[2-{5-methyl-2-phenyloxazol-

d-yl)ethoxy|phenoxy yacetic acid

15
'B NMR (400 MHz, €DCIy) & 7.97 (A&, 7 = -7.8, 2.9 Hz, 2H),
7.45-7.39 {m, 3H), 6.72 (d, 7 = 2.4 ¥z, 1H), 6.66 (d, J =

JP 2004-509084 A 2004.3.25
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8.3 Hz, 1H), &6.60 {(d, 0 = 8.3 Hz, 1H), 4.56 (s, 2H}, 4.13
ft, J = 6.6 Hz, 2H), 2.97 i, J = 5.6 Uz, 2H), 2.60 (&, J =
7.6 Hz, 2H), 2.37 {s, 3H), 1.85 |gquintet, J = 7.5 Hz, 2H),
1.36 (cuintet, J = 7.5 Hg, 2H), 0.89 {t, J = 7.3 Bz, 3H); M5
{28) m/e 410 (d+1}.

Example 30G: 2-{2-Butyl-4-[2-(5-methyl-2-
phenyloxazol-1-yl) -ethoxylphenoxy] -2 -methylprepicnic acid

O

N Q

M WMR (400 MH=z, CDClz} & 7.97 {a&d, J = 7.8, 2.4 Hz, ZH),
7.45-7.40 {m, 3H}, 6.77 (d, J = 5.3 Hz, 1H), 6.71 {d, T =
3.4 H=z, 1H), 6.589 {(dd, 7 = 8.8, 2.9 Hz, Id), 4.18 (t, J =
&.6 Hz, 2H}, 4.16 (t, J = 6.6 Hz, 2H}), 2.98 {(t, T = &£.6 Hz,
ZH}, 2.55 {t, J = 7.8 Hz, 2H), 2.38 (s, 3H), 1.38-1.30 {(m,
8H)Y, 1.34 (¢uintet, J = 7.5 Hz, 2H), 0.82 (¢, J = 7.3 Hz,
3H}); M8 {ES) m/e 438 (M+l).

Example 30H: 2-{2-Cyoclohaxylmethyl -4~ [2- (5-methyl-2-
phemnyl-oxazol-4-yl) -ethoxy]-phenoxy}-2-methyl-prepioenic acid

JP 2004-509084 A 2004.3.25
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o]

AT

'H NMR {400 MHz, CDCly) & 7.94-7.53G (m, 2H), 7.41-7.45 [(m,
3H), &.73 {4, 1H, J =B.B Hz}, 6.61 (d, 1H, J = 3.4 Hz), 6.57
(dd, 14, J =8.8 Hz, J = 2.3 Bz), 4.13 {t, 2H, J =6.% Hz),
3.0 (&, ZH, J = 6.1 Hz), 2.37 (s, 3H), 1.5%9-1.61 {(m, 4H},
1.4% (s, 6H), 1.21 (s, 2H}, 1.10-1.14 {m, 5H), 0.84-0.90 {m,
2H), MS (ES) mife 473.2 (M+1).

Example 30T: 2-{2-Cvclchexylmethyl-4-[2-{2-
eyclohexyl-S-methyl-oxazol-4-y1l) -ethoxy] -phenoxy} -2-methyl-
propionic acid

o]

S

H NWMP. {400 MHz, CDCls) 8 6.74 {d, 1H, J =8.8 Hz). 6.61 {d,
18, J = 2.9 Hz), 6.57 (dd, 1€, J =8.8 Bz, J = 2.9 Hz}, 4.11
{t, 2H. J = 5.9 Hz), 2.99% {t, ZH, J = 5.6 Hz), 2.39 (d, 2H,

JP 2004-509084 A 2004.3.25
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J = 7.3 Hz), 2.33 (s, 3H), 2.01-2.0& (m, 1B), 1.80-1.83 {m,
18y, 1.58-1.64 {m, SH), 1.51 (s, 6H}, 0.85-1.41 {(m, 15H), MS
{ES) m/e 484.3 (M+1).

Exanple 20J: 2-Wethyl-2-{4-[2-{5-methyl-2-

phenylexazol-4-yl)ethoxy] -2-phenethyiphenoxylpropionic acid)

=7 e
g
o
g
. o

H MMR {400 MH=, CDCl.) & 7.9% {dd, J = 6.8, 2.9 Hz, 2H),
7.47-7.46 (m, 3H], 7.31-7.14 {m, 5H), &€.75-6.71 (m, 2K},
6.62 (dd, J = 8.8, 2.9 Hz, 1H), 4.16 (t, J = 6.1 H=z, 2H},
3,02 (&, J=6.1H=z, 28), 2.85 (s, 4H), 2.41 (s, 3H}, 1.53
(s, EBH), MS (ES) m/e 486 (M+1).

Example 30K: 2-{d-[2-({3~Cyclohexyl-5-methyloxazol-4~
v1}ethoxy] -2-phenethylphenoxy}-2-methylpropionic acid)

N 0

JP 2004-509084 A 2004.3.25
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i AR 1400 Mz, CDCLy) B 7.31-7.15 {m, SH). 6.74-6.68 (m,
3H). 6.58 (ad. J = 8.8, 2.9 He, 1H), 4.08 (t, J = 6.1 Hz,
2Hy, 2.95 (t, J = 6.1 Hz, 2H), 2.26 |s, 4H}, 2.31 (s, 3H),
2.26-2.02 (m, 2H), 1.84-1.81 (m. 28). 1.74-1.71 {m. 1E,
1.61-1.58 (m, 7H). 1.49-1.25 {m. 4H). MS (ES) m/e 492 (M+1}.

Example 31
{3-Ethyl-4-[2- (5-methyl-2-phenyloxazel-4-

vl) ethoxy]phenoxyiacekic acid
oy oA
L\ O
N\
N 0

Step A

4-[2- (4-Benzylowxy -2 -vinylphenoxy| ethyl] -S-methyl -2~

phenylonazcle
A mixture of d-benzyloxy-2-vinylphenol (0.8B g. 3.89

mmol), toluene—4-sulfonic acid 2-(5-methyl-2-phenyloxazol-4-
iy} ethyl ester (1.67 g (4.67 mmol) and cesium carbonate
{1.65g {5.06 rmol) in anhydrous DMF (8 ml) was heated for 18
h at 55°C. The mixture was concentrated in vacuo, and the
residue was partitioned between EbkOac (100 mlL) and wakter {50
mL), washed with brine (50 mL), dried (Na:2504), and remaved
in vacuo to give a crude oil which was purified using the
Biotage FlazhElute chromatography system using z 40L pormal
phase cartridge, eluting with 10-15% EtOAc/Hexanes te give a
white solid {1.35 g, 84%): H MMR (400 MHz, CTDCly) o 7.97
(dd, J = B.3, 2.4 Hz, 2H), 7.45-7.30 (m, 8H), 7.11 (4, T =

JP 2004-509084 A 2004.3.25
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2.0 Hz, 1), 7.10-6.9% (m, 2H), 6.82 (d, J = 1.5 Hz, 2H),
5.68 (44, 0 = ig.1, 1.5 Hz, 1H), 5.22 {dd, J = 11.2, 1.5 Hz,
1HY, 5.02 {s, 2H}, 4.23 (t, T = 6.6 Hz, 2ZH), 2.98 {(t, J =
6.6 Hz, ZR), 2.37 {s, 3H}; M8 {(F2} mfe 411 (M+}.
Step B
2-Bthvl-{d-[2-{5-methyl-2-phenyloxazele-4-yl) ethoxy]phencl

A sclution of 4-[2-(4-benzyloxy-2-vinylphenoxy)ethyll-
S-methyl-Z-phenyloxazole {1.30 g, 3.16 mmol) in ethanol (100
mL) was treated with 5% P4/C (160 mg} and hydrogen (60 psi)
at ambient temperature for 18 h. The mixture was filtered
and concentrated in vacuc to give a tan solid (0G.85g, G4%):
1 ONMR (400 Mz, CDCl,) 4 7.99% (dd, J = 8.3 Hz, Z.0 Hz, 2H),
7.45-7.38 (m, 3H), 6.63 (d, J = 2.4 Hz, 1H}, 6.50~6.41 (m,
ZH), 5.98 (br =, 1H}, 4.10 (t, o0 = 6.4 Hz, 2ZH), 2.95 (t, J =
5.4 Hz, 2H}, 2.85-2.51 {(m, 2H), 2.39% (s, 3H), 1.08 {t, J =7
Hz, 3H); HRMS: Calce‘d = 324.1599; Found = 324.1557.

Step C
{3-Bthyl-4-[2~ (5-methyl-2-phenyl-oxazol-4-vl1)ethoxy]

phenoxylacetic acid ethyl ester

A mixture of 3-ethyl-4-[Z-({5-methyl-Z-phenyloxazole-4-
y1)ethoxylphenol (0.2Z9 g. .90 mmel), ethyl bromcacetate.
(0.25 mL, 2.25 mmol) and cesium cexkbonate (0.4% g, (1.38
mmol) in anhydrous DMF {4 mL} was heated for 24 h at 55°C.
The mixture was concentrated in wvacue, and the regidue wag
partitioned between BtOAc (50 ml) and water {40 mL), washed
with brine, dried (Na;30;), and remocved in vacus to give a
crude ¢il which was purified using radial chromatoorachy
eluting with 2% EtOAc/MeCl; to give a white solid (0.25g,
68%): 'H MMR ({400 MHz, CDClz) & 7.97 dd, J = 8.3, 2.4 Hz,
2H), 7.45-7.39 {m, 3H), §.75 {dd, J = B.3, 2.0 Hz, 2H), 2H),

JP 2004-509084 A 2004.3.25
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. 6.64 {dd, 0 = 8.8, 3.4 Hz, 1H), 4.55 {5, 2H), 4.24 (g, J =

6.5 Hz, 2H), 4.10 {t, J = 6.4 Ez, 2K)., 2.97 (¢, J = 6.6 Hz,
2H), 2.57 (t. J =7.3 Hz, 2H), 2.37 (s, 3H), 1.29 (L, 0 =7.3
Hz, 3H), 1.12 (t, J = &.5 Hz, 3H); M3 (ES) mse 410 {M+l).

The following compounds wera alsc prepared by this
procedure:

2-{3-Ethyl-4-[2-{5-methyl-Z-phenyloxazol-4-
v1liethoxylpheneoxy}2-methylpropionic acid ethyl eskter: MR
(400 MH=z, CDC1l3) & 7.97 (a4, 0 = 7.3, 2.9 Hz, 2H}, 7.45-7.3%
{m, 3H}, £.72-6.61 (m, 3B}, 4.25-4.17 (m, 4H), 2.%56 (t, J =
6.4 Mz, 2H), 2.53 (g, J = 7.% Hz, 2H), 1.52 (s, 6H), 1.27
tt, 3 = 7.1 Hz, 3H}, 1.08 (&, T = 7.3 Hz}; MS (FIA) m/e 438
{Mel)

{3-Iscbutyl-4-[2-(5-methyl-2-phenyloxazel-4-
vl)ethoxy) phenoxylaretic acid ethyl ester: 'H NMR (400 MHz,
cocly) 8 7.97 (dd, T = 8.3 Hz, 2H), 7.45-7.39 {m, 3H}, 6.77
(d, J = 8.8 Hz, 1H), 5.70-6.64 (m, 28}, 4.54 (=, 2H), 4.26
fq. J = 7.2 Hz, 28), 4.19 (L, J = 6.4 Hz, 2H), 2.95 (L, J =
6.4 Bz, 2H), 2.38 (s, 3H}, 1.84-1.77 (m, 1IH}, 1.32-1.28 (m,
SHY, 0.82 (4, J = 7 Hz, 6H); ME (ES) m/e 438 (M+1).

2-{3-Tacbutyl-4-[2- (5-mathyl-2-phanyloxaznl-a-
v1) ethoxy]phenoxy}-2-methylpropionic acid ethyl ester, 'H
NME (400 MHz, CDCls) & 7.87 (44, 7 = 7.8, 2.0 Hz, 2H), 7.45-
7.40 (m, 3K}, £.72-6.65 {(m, 3H}, £.22 (g, J = 7.1, 2.0 H=z,
2H), 2.95 (t, O = 6.4 Hz, 2H), 2.37-2.35 {m, 5H), 1.82-1.75
(m, 18), 1.51 (s, 6H), 1.27 (&, 6.8 Hz, 3H), D.81 (d, J =
6.8 Hz, 6H); M5 (ES) m/e 466 (M+1l}.

[4-[2~(5-Methyl-2-phenyloxazol-4-y1lethoxy] -3-{5-
phenylpentyl} phenoxylacetic acid ethyl estar, M MMR (400
MHz, CDClst & 7,96 {ad, 7= 7.8, 2.4 Hz, 2H), 7.43-7.3% {m,
3H}, 7.28-7.21 (m, 2H}, 7.19%-7.12 {m, 3H)}, 6.76 (d, 3 = §.8

A 2004.3.25
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Hz, 1H), ©.50 (&, J = 3.4 Hz, 1H}, §.66-6.63 {(m, 1H), £.54
(s, 2H}, 4.27 {gq, J = 7.2 Hz, 20}, 4.1% (£, J = 6.6 Hz, 2H),
2.55 (&, J = 7 Hz, 2ZH}, 2.58-2.48 {(m, 4H), 2.33 (s, 3H],
1.63-1.45 {m, 4H), 1.35-1.03 {m, S5H); M5 (ES} m/e 528 (M+l).
Z2-Methyl-2-[4-[2- [b-methyl-2-phenyloxazol —d—yl) ethoxy] -
3-{5-phenyl-pentvl)phenoxy]propicnic acid ethyl ester, 'H
HMR {400 MH=z, CDCl;) § 7.9¢6 (dd, J = 7.3, 2.4 Hz, 2H), 7.42-
7.38 {m, 3H), 7.28B-7.24 (m, 2H), 7.17 (d, J = 7.3 Hz, 1H),
7.13 {4, J = 7.3 Hz, 2H}, 6.71-6.62 {m, 3H}, 4.22 (g, J =
7.1 H=, 2B}, 4.19 (%, J = 6.4 Hs, 2H), 2.95 (£, J = 6.4 Hz,
2H}, 2.56-2.46 (m, 4H), 2.33 (s, 3H), 1.5l {s. 6H}., 1.38-
1.23 {m, SH); MZ (FIA) m/e 556 (M+I}.
{3~-Butyl-4-[2-(5-methyl-2-phenyloxazol-4-
v1l)ethoxy]phenoxylacetic acid ethyl ester, ‘H MMR {400 Mz,
CDCla) & 7.97 tad, J = 7.8, 2.0 Bz, 2H}, 7.45-7.37 (m, 3H),
£.77-6.72 (m, 2H), 6.64 (dd, J = 8.8, 3.4 Hz, 1H}, 4.54 (s,
2H}, 4.26 (g, J = 7.0 Bz, 2H), 4.21 (£, J = 6.6 Hz, ZH},
2.96 {t, J = 6.4 H=, 2H), 2.852 (t, J = 7.6 Hz, 2H), 2.37 (s,
3H), 1.50-1.43 (m, 2H), 1.35-1.23 (m, 5H), 0.85 (&, J = 7.0
Bz, 3H); MS (ES) m/fe 438 (M+1}.
2-{3-Butyl-4-[2-(5-methyl-2-phenyloxazol-4-
vl)ethoxy]l phenozy}-2-methylpropionic acid ethyl ester, 'H
NMR {400 MHz, CDCl:) § 7.87 {&d, & = 8.3, 2.4 Hz, 2H), 7.44-
7.39% {m, 3H}, $.65 (d, J = 2.4 Bz, 2H), 6.63 (dd, J = 8.8,
2.2 Hz, 1H), 4,32 (g, J = 7.2 Hz, 2H), 4.12 (t, J = 6.4 Hz,
ZH)Y, 2.9%6 {t, J = 6.4 Hz, 2H), 2.48 (t, J = 7.6 Hz, ZH),
1.32-1.2% {m, GEH), 0.85 (£, J = 7.2 Hz, 3H); MS (ES) m/= 466
iM+1) .
2-Methyl-2-{4-[2- (5-methyl-2-phenyleoxazol-d-yl)ethoxy) -
3-phenethylphenoxy)propionic acld ethyl ester, “H NMR (400

Mz, €DClz) 8 7.96 {8, J = 5.9 Hz, 2H), 7.41 (4, T = 5.9 Hz,

JP 2004-509084 A 2004.3.25
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My, 7.32 (&, J = 7.3 Hz, 28, 7.16 {d, J = 7.8 Hz, 1H),
7.11 (4, J = 7.3 Hz, ZH}, 6.73 (d, T = 9.3 Hz, 1H}), 6.67 {4,
J = 7.8 He, 2ZH), 4.24-4.311 (m, 4H), 2.96 (£, J = 6.4 Hz,
2H), 2.8B0 {=, 4H), 2.31 (s, 3H). 1.47 (=, BH}, 1.27 {(t, J =
7.1 Hz, 3H)., MS (B3) m/e 514 (M+l].
2-{3-Cyclchexylmethyl-4-[2-(3-methyl-2-phanyloxazol-4-
v1)ethoxyphenoxy] -2-methylpropionic acid ethyl ester, “H
NMR {400 MHz, CDCls;} & 7.97 {dd, J = 5.4, 2.4 Hz, 2H), 7.43-
7.39 {m, 3H}, 6.72-6.63 {(m, 3H), 4.25-4.17 (m, 4H), 2.95 (&,
J = 6.4 Hz, 2H}, 2.97-2.%3% {m, 5H), 1.58-1.52 (m, 10 Hj,
1.46-1.28 {m, ZH), 21.27 (&, J = 7,1 Hs, 3H), 1.10-1.03 im,
3H), 0.90-0.73 (m, 2H), M5 [ES) m/e 5086 (M+l).

2-{4-1{2-{2-Cyolohexyl-S-methyl-oxazrol-4-
yliethoxylphenony}-2-methyl-propionic acid ethyl ester. MS
(ES) w/e 416.3 {(M+1).

Step D
[(3-Ethyl-4-[2-(5-methyl-2-phenvloxazrol-4-

v1l)ethoxy]lphenoxylacetic acid

A solubion of {3-ethyl-4-[Z-(5-methyl-2-phenyloxazol-4-
vl)ethoxylphenoxylacetic acid ethyl ester (0.23 g, 0.57
mmel) in ethanol (10 mL] was treated with 2.5 N aguesus NaCH
(1.1 m1n), and heated at 55°C for 2 h. The reaction was
cooled to ambient temperature and concentrated down to near
dryness. The residue was then diluted with EtQAc (40 mL)
and water (20 mL} and acvidified to pH = 1 with 1IN agueous
HCl. The organic layer was washed with brine (20 mi}, dried
(N2230¢) and concentrated in vacuo to give a white s0lid
f0.18 g. 81%). *E NMR [400 MHs, CDCl:) § 7.98 (44, J = 7.8,
2.8 Hz, 2H), 7.46-7.40 (m, 3M), 6.79 (d, J = 2.% Hz, 1H].
6.70 {d, J = 8.8 Hz, 1H), 6.63 {dd, J = 8.8, 2.9 Hz, 1lH),

JP 2004-509084 A 2004.3.25
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4.58 (s, 2K), 4.14 (t, J = 6.4 Hz, 2H), 3.01 (£, J = 6.4 Hz,
2H}, 2.56 {gq, J = 7.5 Hz, 2K), 2.3% (s, 3H), 1.11 (¢, 0 =
7.6 Hz, 3B); M5 (BS) m/ie 382 {M+l).
The following compounds were also prepared from their
5 corresponding esters:
Example 31A: 2-{3-Ethyl-4-{2- (5-methyl-2-
phenyloxazcl-4-yl}ethoxy ] phenoxy}-2-methylpropionic acid

cw/vﬁﬂ;

M NMR (400 MHz, CDC1s) § 7.98 (da, T = 7.8, 2.4Hz, .
10 7.44-7.41 (m, 3H}, 6.77-6.69 (m, 3H), 4.18 {t, J = 6.4 Hz,
2H), 3.01 (t, J = 6.4 Hz, 2H), 2.55% (¢, J = 7.4 Hz, 2H},
2.39 (=, 3H}), 1.52 {s, €H). L1.10 {t, J = 7.6 Hz, 3#]: MS
(ES) mfe 410 (M+1).
Examale 31B: {3-Igobutyl-4-{2-({5-methyl-2-
15  phenyloxazel-4-yl)ethoxylphenoxylacetic acid

g NMR (400 MH=, CDCLy) 8§ 7.97 (44, J = 7.3, 2.4 Hz, ZH),
7.45-7.42 (m, 3H), 6.74-6.63 (m, 3H}, 4.57 (=, 2H), 4.1% (t,

JP 2004-509084 A 2004.3.25
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J = 6.4 Hz, 2H), 3.00 {t., J = 6.4 By, 2K}, 2.45-2.38 (m,
5H), 1.83-1.75 (m, 1H}, 0.82 (d, J = 6.4 Hz, ©6H); M3 (ES)
w/e 410 {M+1).
Example 31C: Z-{3-Tsobutyl-4-[2-{S5-methyl-2-
phenyorazol-4-yl) ethoxylphenory) -2-methylpropionic acid
o]

o |
N 8]

'H NMR (400 MHz, CDCla) & 7.97 {(dd, J = 7.8, 2.8 Hz, 2H),
7.45-7.40 (m, 3H), &.7E-6.70 (m, 3H), £.19% {(t, J = 6.4 Hz,
2H), 2.%9% (¢, J = 6.4 Hz, 2H), 2,3%-2,34 {(m, 5H}), 1.83-1.76
{m, 1H), 1.51 (s, 6H}, 0.81 {(d, T = 6.8 Hz, GH}:; MS (ES) m/e
438 (M1} .

Example 310: [4-[2- {5-Methyl-Z-phenyloxazal-4-
v1)ethoxy]-3-{5-phenylpentyl] phenoxylacetic acid

JP 2004-509084 A 2004.3.25
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7y
=

[

¥ NMR (400 MH=z, CDCls) & .96 (dd, J = 7.8, 2.0 Hz, 2H},
7.43-7.39 {m, 3H}, 7.28-7.24 (m, 2H), 7.18-7.12 (m, 3H},

5 6.74 {d, T = 3.4 Hz, 1H), 6.71 (5, 1H}, 6.64 {(dd, J = 8.8,
2.9 Hz, 1H), 4.5%6 (s, 20}, 4.15 (t, J = €.4 Hz, 2H}, 2.98
{(t, T =6.4 Hz, 2H), 2.56-2.51 (m, 4H), 2.49 (=, 3H), 1.8&1-
1.48 {m, 4H}, 1.38-1.25 (m, 2H); MS {ES) m/e S00 (mM+1).

Example 31E: 2-Methyl-2- [4-[2~ (5-methyl-2-
10  phenyloxazol-4-vl}ethoxy]-3- (S-phenylpentyl)phenoxy]

propionic acid

JP 2004-509084 A 2004.3.25
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O,

H MMR (400 ¥MHz, CDCls) B .96 (4d,
(dd, T = 8.8, 4.9 Hz, 3H), 7.28-7
5 6.8 Hz, 1H), 7.14 (&, J = 5.9 H=z,
(£, 7 = &.1 Hz, 2H), 3.00 (£, J =

O

=

J = 7.3, 2.4 H=z, 2ZH), T7.41
.24 im, 2H), 7.17 (4, T =
ZH}), 6.73 {s, 3H), 4.19
5.2 Hz, 2H), 2.52

{gquintet, J = 8.1 Hz, 4H}, 2.35 (s, 3H), 1.61-1.46 (m, 10HJ,
1.34-1.25 (m, 2H}; MS (ES) m/e 528 (M+l).

Example 31F: 2-{3-Butyl-4-

10 rhenyloxazol-4-y1l)ethoxy] phenoxy}

)

[2-{5-methyl-2-

-2-methylpropiconic acid

o

JP

2004-509084 A 2004.3.25
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'H MMR (400 MHz, CDCli) & 7.97 {dd, J = 7.8, 2.4 Hz, 3H},
7.45-7.40 {m, 3H), 5.74-6.8% (m, 3H), 4.19 (t, J = 6.1 H=z,
2H), 3.00 (&, J = &.1 Hz, 2H), 2.51 {t, J = 7.8 Hz, ZH),
2.28 (s, 3H), 1.52 (s, 6H), 1l.46 (g, T = 7.5 Hz, 2H), 1.29
g, J = 7.2 E=z, ZH), 0.86 {t, J = 7.3 Hz, 3H); MS (ES} m/e
438 (m+l) .

Example 31G: {3-Butyl-4-[2- (5-methyl-2-phenyloxazol-
d-y1lethoxy]phenoxylacetic acid

HONMR {400 MH=, ChCly) 8 7.%6 (dd4, J = 7.8, 2.9 Hz, 2H),
T.45-7.40 {m, 3H), 6.76 (d, J = 3.4 Hz, 1H), 6.71 {d, T =
.2 Bz, 1H), 6.63 (dd, J = 8,8, 2.9 H=, 1H), 4,57 (g, 2H),
4.14 (&, J = 6.4 Hs, 2H}), 1.00 {t, J = 6.1 Hz, 2H}, 2.52 (t,
J = 7.8 Hz, 2H), 2.38 (e, 3H), 1.45 (g, J = 7.8 Ha, 2H)},
1.28 (g, J = 7.3 Hz, ZH}, 0.85 (£, J = 7 Hz, 3H): M5 (ES)
mie 410 (M+1).

Example 31H: 2-Methyl-2-{4-[2~ (5-methyl-2-
phenyloxazol-4-yl) ethoxy]-3-phenethylphencxylpropionic acid}

JP 2004-509084 A 2004.3.25
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o

‘H NMR {400 MHz, €DCly) & 7.96 (d, T = 4.3 Hz, 2H), 7.42-7.40
{m, 3H), 7.26-7.22 (m, 2H), 7.15 (t, J = 6.6 He, 1lH), 7.08
5 (d, J = 7.3 Hz, 2H), 6.75 (3, Z2H), 6.63 (s, 1H), 4.22 (t, J
= &.4 Hz, ZH}, 3.00 {(t, J = 6.4 Hz, 2H}, 2.86-2.79 {m, 4H).
2.33 {=, 3H)., 1.43 (s, 6H). MS (ES) m/e 4B6 (M+1).
Example 3171: 2-{3-Cyclohexylmethyl-4-[2- (5-mathyl-2-
phenyloxazol-4-yl) ethoxyphenoxy}-Z-methyipropionic acid

10

JP 2004-509084 A 2004.3.25
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"H MMR (400 MHz, CDCls) B 7.97 (dd, J = 5.6, 2.7 Hz, 2H,
7.45-7.38 {(m. 3H}, 6.74 (4, J = 2.0 Hz, 2H), 6.869 {d. J =
2.0 He, 1H), 4.20 (¢, J = 6.1 Hz, 2H), 2.99 (t, J = 6.4 Hs,
2H), 2.40-2.34 (m, 5H}, 1.60-3.5%1 (m, 10 B}, 1.46-1.39 (m,
1K}, 1.30-1.27 (m, 2H), 1.08-1.06 (m, 2H), 0.28-0.82 (m,
ZH), M8 (ES) m/e 478 M1} .

Example 31J: 2-{4-[2-{2-Cyclohexyl-S-methyl-oxazol-4-
y1)ethoxy]phenoxy}-2-methyl-propionic acid

AL

M OWMR {400 MHz, CDCly) & 6.B5 {d, 2H, J =8.8 Hz), 6.74 (4,
2H, J = 9.3 Hz), 4.11 {(t, 2H, J =6.1 Hz), 2.97 {t, 2H, J =
5.5 Hz), 2.31 (s, 3H), 1.89-2.29 {m, 2H}, 1.78-1.81 (m, 2H},
1.6B-1.71 (m, IH), 1.48-1.59 (m, 3H), 1.47 (s, 6H), 1.21-
1.3% {m, 3H}, MS (ES) m/e 383.4 (M+l).

JP 2004-509084 A 2004.3.25
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Example 32
2-{2-Benzyl-4- [2-{S-methyl-2-phenvioxazcl-4-

vl)ethoxylphenoxy ) -2-methylprepionic acid

0

Q 0 fol!
O
N o]

d4-Benzyloxy-2- (hydroxy-phenyl-methyl) -phenol

Step A

A sclution of phencl (Kappe, T-; Witoszynskyj. T. Arch.
Fharm., 1975, 308 (5), 339%-346) {(1.14 g, 5.00 mmol) in THF
i0 (15 mL} was coocled in a dry ice/acetone hath and ktreated
' dropwise with phenyllithiuvm (7.5 mo, 13.5 mmol, 1.8M in
cyclohexane/ethyl ether 70/30]. The reaction mixture was
allowed to warm gradually to awmbient temperature. After 18
h, the reaction wasg guenched with aguesus saturated NH;C1
15 solution (1 mlL) and partitioned between EtOAc {50 mL} and 1N
HCl {20 mL}. The organic layer was washed with brine (75
ML), dried (Naz;20,}, and concentrated to a brown oil (2.3
g} . The crude product was purified by flash chromatography
uaing heranes:ethyl acetate {3:1 to 2:1} to give a pale
20 yellow oil (1.42 g, 93%): H MMR (400 MHz, CDCl:) 8 2.79 (s,
1H}. 4.92 {5, 2H), 5.95, {s, 1H}, 6.51 {s, 1H}, &.B1 (4., 3H,
J = 1.5 Hz), 7.28-7.38 (&, 10H); Me (E2) m/fe 305 [M-11.

JP 2004-509084 A 2004.3.25
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Step B
2= [4-Benzyloxy-2- {hydroxy-phenyl-methyl) ~phenoxy] -d-methyl-

propionic acid ethyl ester

4-Benzyloxy-2- (hydroxy-phenyl-methyl) -phenol (690 mg,
2.29% mmel) and CssC0z (734 mg, 2.25 mmol) in DMF (7 ml} was
treated with ethyl bromeiscbutyrate (0.66 L, 4.5 mmel) and
heated at 53 °C for 16 h. pdditional brome ester (0.40 mlL,
1.23 mmol) and Cs,C03 {400 mg. 1.23 mol) were added and the
reaction mixbture was heated for 40 h. The mixture was
covled and partitioned between EtGAc (20 mL) and Hz0 (10
mL}. The organic layer was washed with brine (19 ml}. dried
(Naz80,) ., and concentrated. The crude product was purified
by flash chromatography using hexanes:ethyl acetate to give
a pale vellow oil (615 mg, 65%): ‘H NMR {400 MHz, ¢DCls) &
1.2% (&, 34, J = 7.3 Hz), 1.3% {s, 3H}), 1.43 (s, 3H), 4.19
(g, 2H, J = 7.3 Hz), 4.97 (s 2H}), 6€.00 (=, 1H), 6.61 {d, 1H,
J = 8.8 Hz), £§.74 (&3, ZH, J = 3.2, 9.0 Hz), 6.96 {(d, 1H, J
= 2.% Bz), 7.32-7.39 (m, 10}.

Step C
2-(2-Benzyl-4-hydroxzy-phenoxy) -Z2-methyl-propionic _acid ethyl

ester

A solution of 2-[4-benzyloxy-2I- {(hydroxy-phenyl-methyl)-
phenoxy] -2-methyl-propionic acid ethyl ester (1.67 g, 3.57
mmol maximum] in ethanol (50 ml) was treated with 5% Pd/C
(0.42 ¢) and hydrogen (&0 psi, rt, 18h). The mixture was
filtered and concentrated to & viscous colerless oil {1.1S
g, $1%): 'H WMR (400 MMz, CDClL:) B 1.32 (t, 3H, J = 7.1 Hz),
1.51 (s, 6B}, 3.9% (s, ZH), 4.30 {g, 2K, J = 7.0 Hz}, 4.33
{brs, 1H), 6.58-6.66 (m, 3H), 7.22-7.34 {m, SH}; MS (B3) m/e
315 iM+11.

JP 2004-509084 A 2004.3.25
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Step D
2-{2-Eenzyl-4-[2-{s-methyl-2-phenvloxazol-4-

1} ethoxy)ohenoxy) -2 -methylpropionic acid ethyl ester

A mixture of 2Z-{2-benzyl-4-hydroxy-phenoxy) -2-methyl-
propionic acid ethyl ester (1.14 g, 3.53 mmel), toluene-4-
sulfonice acid 2-(5-methyl-2-phenyl-oxazol-4-yl)ethyl ester
(Japan Tobacco Inc WO 9518325) {1.68 g, 4.71 mmol), and
Ce:C0s (1,77 g, 5.45 mmol) was heated at 5% °C in DMF (10 mL)
for 72 h. The reaction mixture cooled and partiltioned
hetween EtOAc (30 mL) and Hx0 (10 mL}. The organic layer
was washed with brine (15 mlL). The corganic layer was dried
(N2:504) and concentrated. The crude product was purified
by flash chromatography using hexanes:ethyl acetate (8:1) to
give an 0il {1.2 g. G&%): 'H NMR (400 MHz, CDCly) & 7.96
{ad, 2H, o0 = 7.8, 2.9 Hz), 7.45-7.37 (m, 3H}, 7.26-7.37 (m,
5H), 6.66 (=, 1H], 6.65 (&, 2H, T = 1.5 Hz}, 4.23 (g, 2H, J

1 Hz), 4.14 {£, 2H J = 6.8 Hz), 3.94 (s, ZH}, 2.8L (t,
2H, J = 6.6 Kz}, 2.33 (s, 3H], 1.42 !s, &H). 1.25 (&, 3H, J
Hz); M8 (ES) m/e 500 [M+11.

The following compound was prepared by the same

= 7.

=7

procedure:

2-{2-Benzyl-4- {2~ (2-cyclohexyl-5-methyl-oxazol-4-vyl] -
ethoxy] -phenoxy} -2-methyl-propionic arid ethyl ester, MS
{ES) mfe 506 (M+l).

Step E
2 -.( 2-Benzyl-d-[2- {5-methyl-2-phenyloxaznl-4-yl) ethoxy]

phenoxy}-2-methylpropionic acid

a sclution of 2-{2-benzyl-4-[2- (5-methyl-2-
phenyloxazol-4-vl) ethoxylphenoxyl-2-methyipropionic acid

JP 2004-509084 A 2004.3.25
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ethyl ester (1.15 g, 2.30 mmol) in THF (1% mi) and ¥MeOM {30
ml) was treabted with 2.5W aguecus NaOH (10 wl). The solution
was heated at 55 °C for 2 &, cooled to ambient temperature,
and concentrated in vacuo. The residue was acidified with
5 5N agueous HCL (5 mL) and partitioned between EtOhe (125 mL)
and Hz0 (25 mi). The organic layer was washed with brine
(50 mL), dried (Ma;80,). and concentrated to a colorless ail
{1.1 g, 10D%}: 'H NMR (400 MMz, CDC1;) 6§ 7.57 (ad, 2H, J
=7.6, 2.2 Hz), 7.44-7.40 {m, 3H), 7.27-7.15 {m, SH), 6.77
10 {4, 1H, J = 8.8 Hz), 6.69 {(d, 1H, J = 2.9 Hz), 6.62 (ad, 1lH,
J = 8.8, 2.9 Hz), 4.12 {t, 2H, J = 6.4 Hz), 3.%3 (5. 2H),
2.96 (&, ZH, J = 6.6 Hez}, 2.35 (s, 3H), 1.45 (s, 6H); M3
{ES) m/fe 472 [M+1].
The following compound was prepared by the same
15 procedure frem thelr carresponding ester:
Example 32A: Zz-{z-Benzvl-4-[2-(Z-cyclohexyl-5-methyl-
oxaznl-d-yll-ethoxy] -phenoxy} ~2~methyl-propionic acid
8]

o o o

s |

N o

20 H NMR (400 MHz, CDCla) 8 7.22-7.24 (m, 2H), 7.10-7.17 (m,
3H), 6.75 (d, 1H, J =8.8 Bz), 6.64 {d, 1H, J = 2.9 Hz), 6.61
(4d, 1H, J =§.8 Hz, J = 2.9 He}, 2.08 {t, 2H, J = 5.3 Hz)
3.00 (s, 2H), 2.96 {t, 2W, J = 6.1 Hz), 2.30 (s, 3H), 2.02

JP 2004-509084 A 2004.3.25
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(m, 2H}, 1.81 (m, ZH), 1,71 {m, 2}, 1.48-1.60 (m, 2H), 1.44
{s, BH), 1.23-1.40 {m, 4H), MS (ES} m/e 478.3 (M+l}.

Exanrple 33
2={4-Butyl-3-{2- {S-methyl-2-phenyloxgzol-4-

¥1) ethoxy|phenoxy) -2-methylpropionic acid

0
o

Step A
S-Benzyloxy-2-but-1-enylphencl

Ta a flawe dried 500 mlL 3-neck flask under an
atmosphere of argon, was charged n-propvltrirhenyl-
phogphonium breomide (12.68g, 32.B5 mmol} dissolved in
anhydrous THF (85 mL), followed Ly the dropwise addition of
n-butyllithium 16.4 mL, 26.28 mmol). The dark red mixture
was skirred at ambient temperature for 1 h. 15 min. Wext 4-
benzyloxy-2-hydroxybenzaldehyde (1.5 g, 6.57 mmol) (Synth.
Comsan ., 264{3) ., 583-601, (1898) was addad followed by the
addition of anhydrous dichleorometharie (27 mL). The mixture
was stirred at ambient temperatuvre for 18 h. The sclvents
ware removed in vacuo, and the residue was partitioned

hetween EtCAc and water (500 mL eachl). The organic layesr

A 2004.3.25
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was washed with brine (500 mL), dried [NapS0,), and
concenktrated in vacuo. The crude product was purified using
the Biotage FlaeshBlute chromatography svstem using a 65M
nonmal phase cartridge, eluting with 15% BLOAc/Hex to glve a
vellow solid (1.50 g, 90%). YH NMR (400 MHz, CDCly) & 7.43-
7.30 {m, 5K}, 7.1% {d, J = 8.3 Hz, 1H), 6§.52 (dd, J = 8.8,
2.4 Hz, 1HY, 6.46 (4, J = 2.4 Hz, 1H), 6.43 (s, 1H), §6.14-
6.07 (m, 1H), 5.03 (s, 2H), 4.98 (s, 1H), 2.25 (guintet, J =
7.6 Hz, 2H), 1.05 (t., J = 7.3 Hz, 3H). M5 (E3) m/e 255
{(M+1) .

Step B
4-[2- (5-Benzyioxy-2-but-l-enylphencxy)ethyl] -S-methyl~2-
phenyloxazole
2 mixture of S-benzyloxy-Z-but-l-enylphenol [(0.090 g,

0.35 mmel), telusne-d4-sulfonic acid Z2-(5-methyl-2-
phenyloxazol-4-lylethyl ester (D.164 g, 0.46 mmal) and
cesium carbonate (0.173 o, 0.5%3 mmol} in anhydrous DMF (0.5
mL) wag heated for 18 h at 55?C. The mixture was
concentrated in vacuo. and the regidus was partitioned
between EtOac (60 mL) and water (40 mL), wached with brine
{50 mL), dried (Nags30;}, and removed in vacuo to give a
erude oil which was purified using radial chromatography
eluting with 5% EtOAc/Hex to give a white solid {(0.11 g,
72%). 'H NMR (400 MHz, €DCli) & 7.97 (dd, O = 6.8, 2.9 Hz,
2H), 7.44-7.25 (m, 9H), 6.58B-6.50 {m, 3H), 6.123-6.06 (m,
1KY, 5.03 (s, 2H), 4.24 (t, T = £.6 Hz, 2K}, 3.00 (&, J =
6.4 Hz, 2H), 2.38B (=, 3E), 2.20 {(gquintet, J = 7.2 Hz, 2H).,
1.06 (t, J = 7.3 Hz, 3H).

JP 2004-509084 A 2004.3.25
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Step T
4-Butyl-3-[2-(5-methyl-2-phenyloxazcel-4-yl] ethoxy|phenal

A solution of 4-[2-{5-benzyloxy-Z-but-l-enylphenoxy)
ethyl] -5-methyl-2-phenylox (0.15 g, 0.34 mmel) in ethanol
(10 mL} was treabted with 5% PA/C (30 mg) under a balloon
containing hydrogen at ambient temperature for 24 h. The
mixture was filtered and concentrated in vacuo to give a
white s0lid (0.12 g, quantitative), ¥ wMR (400 MHz, CDCl3}
& 7.8 (&d, 0 = 7.8, 2.0 Hz, 20), 7.44-7.32 {(m, 3K}, 6.91
{d, J = 6.5 Hz, 1H)., 6.42 (&, J = 2.4 H=z, 1H), 6.32 {dd, J =
7.8, 2.4 He, 1H), 5.54 {br s, 1H), 4.19 {(t, J = €.4 Hz, 2HI,
2,97 {t, J = 6.4 Az, 2H), 2.47 {(t. J = 7.6 Bz, 2H), 2.389 (s,
3H), 1.43 (guintet, J = 7.5 Hz, 20}, 1.28 (sextet, J = 7.3
Hz, 2H), D.86 (&, J = 7.3 Hz, 3IH).

Step D
2-{4-Butyl-3-[2-{5-methyl-2-phenvloxazol-4-

yl)ethoxy]phencxy}-2-methylpropionic acid ethyl ester

A mixture of 4-butyl-3-[2-(5-methyl-2-phenyloxazol-4-
vl)ethoxylphenol (¢.11 g, ©.313 mmol}, ethyl
bromedischutyrate (.18 mL, 1.25 mmel) and cegium carhonate
{0.41 g, 1.25 mmol) in anhydrous DMF (2 mL} was heated for
18 h at 55°C. The mixture was concentrated in vacuo, and the
regidue was partitioned between EtOAc {50 mL) and water (40
mL) , washed with brine, dried (MNa:804}, and removed in vacuo
to give a crude oil which was purified using radial
chromatography eluting with 5-15% EtQac/Hex to give a yellow
oil (0.12 g, 6%%). 'H NMR {400 Mz, CDCly) § 7.97 {dd, J =
7.6, 1,7 Bz, 2H}, 7.45-7.3% (m, 3H), 6.90 (4, T = 7.8 Hz,
1¥), 6.45 {4, J = 2.4 Hz, 1H), 6.29 (dd, J = 8.3, 2:[1 H=z,
1}, 4.25-4.17 (m, 4H}, 2.97 (£, J = 6.4 Hz, 2B), 2.47 (¢, O

JP 2004-509084 A 2004.3.25
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= 7.6 Hg, 2H), 2.37 (&, 3®), 1.36 (s, GH), 1.43 (guintet, J
= 7.7 Hz, 2H), 1.30-1.22 {(m, S5H}), 0.86 (t, J = 7.3 Hz, 34},
M5 {ES) m/e 466 (M+1).

Step E
2-{4-Butvl-3-[2-{5-methyl-2-phenyloxazol-24-

y1l)ethoxylphenoxy?t-2-methylpropionic acid
2 solution of 2-{4-Rutyl-3-[2-(5-methyl-2-phenyloxazol-

d-yl)ethory] phenoxy}-2-methylpropionic acid ethyl ester
(0.12 g, 0.258 mmol} in ethanol (3 ml) was treated with 2 I
amuiecus NaOH (0.64 mL), and heated at 55°C for 8 h. The
reaction was cooled to ambient temperature and concenbtrated
down to near dryness. The residus waes then diluted with
EtORc {25 mi) and water (20 mL) and acidified to pH = 1 with
1N acgueous HC1. The organic layer was washed with brine (20
rL) ., dried (Na:8Qu) and concentrated in wvacuo to give a
white golid {0.10 g, 88%). *H BMR (400 Mz, CDCLs) § 7.99-
7.97 {m, 2H}), 7.00 {4, 0 = 7.8 Hz, 1lH), 6.7% (d. J = 2.0 Hs,
IH), 6.4% (dd, J = 8.3, 2.0 Kz, 1H}, 4.23 (t, J = 7.6 Hz,
2H), 2.92 (t, ¥ = 7.6 Hz, 2H), 2.5%2 (&, T = 7.6 Hz, 2H},
2.38 {&, 3H), 1.59 (&, 8H), 1.50 {quintet, J = 7.8 Hz, 2HI},
1.32 {sextet, J = 7.5 Hz, Z2H), 0.20 (&, J = 7.3 Hz. 3H), Ms
(ES) m/ie 438 (M+1}).

JP 2004-509084 A 2004.3.25
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Example 34

Z2=-{2-Butyl-5-[{2- (G-methyl-Z-phenylcxazol-4-~

v1l)ethoxy]ohenoxy] -2~methylpropionic acid (507310}

O
o
N o)
5 Step A

2- [5-Benzylexy-2-hut-1l-enylphenoxy) -2-methylpropionic acid

ethyl ester
S-Beneyloxy-2-but-l-enylphencl (0.70 g, 2.75 mmol) was

disgolved in anhydrous DMF (12 mL), followsd by the additicn

10  of ethyl bromeoisobutyrate (1.62 mL, 110 mmol), and cesium
carbonate {3.58 g, 11.0 mwol}. The mixture was then heated
for 18 h (55 °C}. The reaction mixture was then cooled and
concentrated in vacuc. The crude residue was partitioned
batween EtOAc (70 mL) and water (40 mL). The organic laver

15 was washed with brine, dried (Na;S0.:), and removed in vacuc.
The crude residue was purified using radial chromatography.
eluting with 5% BtOdc/Hewx to give 0.77 g (76%) of a
colorless oil. 'H IMR (400 MHz, CDCl;} O 7.41-7.28 (m, 6H},
6.65-6.59 (m, 2H), 6.4‘0 (d, J = 2.4 Hz, 1H), 6.14-6.07 (m,

20 1E), 4.%9 (s, 2H), 4.22 (g. J = 7.2 Hz, 2H), 2.22 lguintet,
J = 7.6 Hz, 2H), 1.5& (s, 6K}, 1.26 (t, J = 7.1 Hz. 3H}.
1.08 (t, J = 7.6 Hz, 3H], MS {E5) m/e 363 (M+1}.
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Step B )
2- [2-Bubyl-5-hy@roxyphencxy) -2-methylpropionic acgid ethyl

ester

& solution of 2-{5-Benzyloxy-Z-but-l-enylphenoxy)-2-
nethylpropionic acid ethyl ester {(0.756 g, 2.06 mmol) in
ethanol (50 mL} was treated with 5% PA/C (0.10 g) and
hydrogen (60 psi) at ambient temperature for 6 h. The
mixture wae filtered aznd concentrated in vacuo to give a
colorless oil (0.52 g, 90%). ‘H WMR (400 MHz, CDCLy) & §.95
{g, 3 =7.8 Hz, 1H), 6.37 (dd, T = 8.3, 2.4 Hz, 1H), &.20
(s, 1H}), 4.66 (br s, 1H}, 4.24 (g, J = 7.2 H=z, 2H), 2.33 {t
J = 7.8 Hz, 2H), 1.80 (s, 6H}, 1.53 [guintet, J = 7.5 Hz,
28}, 1.34 (sextet, J = 7.3 Ez, 2H), 1.25 (t, d = 7.1 Hz,
3H), 0.92 (t. J = 7.3 Hz., 3H), MS (ES) m/e 281 (mM+l).

Step C
2={2-Butyl-S-[2-{5-methyl-2-phenyloxaznl-4-

v1}ethoxylphenoxy) -2-methvlpropionic acid

The following exzample exemplifies the general procedure
for the parallel synthesis of analogs utiliszing the DynaVac
carousel. To a 50 mL glass rtube with screw cap and nitrogen
inlet were charged 2-{2-butyl-5-hydroxyphenoxy)-2-
methylpropionic acid ethyl ester, (0.0%50 g, 0.178 mmol),
toluene-4-sulfonic acid 2- (S-methyl-2-phenyloxazol-4-
v1l)ethyl ester (D.067 g, 0.187 mmol), and powdered petassivm
carbonate (0.050 g, 0.36 mmol) in 1 mL of absolute ethanol.
The mixture was heated to reflux for 18 h. MS analysis of
the reaction indicated that 2-{2-Butyl-5-~[2-(5-methyl-2-
vhenyloxazol-4-yl) ethoxylphenoxy}-2-methylpropionic acid
ethyl ester, MS (ES) m/e 466 (M+1) had fermed. Next 0.4 ml

of SN sodium hydoxide was added and the reaction was heated

JP 2004-509084 A 2004.3.25
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for 3 h at %5 °C. The ethancl was ramoved in vacuo and the
residue was treated with 1 mi of 5N hydrochloric acid and 1
ml: of gichloromethane and poured into a 3nL ChemElute column
to remove the agueous layer. The cclumm was eluted with
additional dichloromethane until nothing UV active remained
on the column. The solvent was removed in vace. The crude
residue was purified by mass-directed reverse phase HPIC to
provide 0,038 g (49%) cf 2Z2-{2-Butyl-5-[2-(5-methyl-2-
phenyloxazcl-4-v1l) ethoxy]phenoxy}-2-methylpropionic acid,

H WMR (400 MHz, CDCl,) 8 7.8% (@3, T = 6.4, 2.4 Hz, 2H),
7.46 {dd, T = 5.5, 2.4 Hz, 3H), 7.03 (4, 7 = 8.3 Hz, 1H),
6.62 {d, J = 2.4 Hz, 1¥H), 6.51 (dd, J = 8.3, 2.4 Hz, 1H),
4.18 {t, o= 7.3 Hz, 2H), 2.9% (£, J = 7.3 ®H=z, ZH), 2.54 (%,
g = 7.6 Hz, 2H), .2.38 (s, 3H), 1.83 {&, 6H), 1.53 {(wintet,
g = 7.6 Bz, 2B}, 1.35 (sextet, J = 7.3 Hz, 2H}, 0.92 (£, J =
7.1 Hz, 3H) ,' M5 (ES) mfe 4328 {M+l).The following compounds
were also preparsed by this procedure:2-{2-Butyl-5-[2-{5-
methyl-2-phenyloxazol -4-yl}ethoxylphenoxy}-2-methylpropionic
acid ethvyl ester,  MS (ES) m/e 472 (M+1) . Example 34A: 2-{2-
Butyl-5-(2-(5-methyl-2-phenyloxazol-4-yl}ethoxy] phenoxy)-Z-

methylpropionic acid

S

'H KMR (400 MHz, CDC1;) 8 6.38 (8, J = B.3 Hz, 1H), 6.43
tad, 7 = 7.1, 2.4 Hz, 1HY, 6.3% (d, J = 2.4 Hz, 1H}, 4£.18

JP 2004-509084 A 2004.3.25
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{t, d = 5.9 Hz, 2H}, 3.06-3.00 f{m, 1H}), 2.%6 (t, J = 6.1 H=z,
28}, 2.51 {t, J = 7.6 Hz, 2K}, 2.33 (s, 3H), 2.08-2.05 {m,
2H), 1.B6-1.82 {m, 2ZH), 1.75-1.72 {(m, 1H), 1.63-1.40 (m,
10H), 1.37-1.25 {(m, 5H), ©0.82 (t, J = 7.3 Hz, 3H}., MS (ES)
m/fe 444 (M+1).

- 2-({5-[2-{2-Cyelohexyl-5~methyloxazcl-4-yl)ethaxy]-2-
propylphenoxy}-2-methylpropionic acid ethyl ester, MS (ES)
m/e 558 (M+1).Example 34B: 2-{5-[2-({2-Cyclohexyl-5-
methyloxazol-4-yl) ethexy] -2 -propylphencxy) -2-methylpropionic

O/Ogg\A O

g NMR (400 MHz, ©DCly) & 6.98 (d, J = 8.3 Hz, 1H}), .43 (4,
J = 7.3 Hz, 2H), 4.17 {t. J = 6.1 Hz, ZzH), 3.02-2.55 {(m,
1H), 2.%3 (t, = 5.8 2H}, 2.31 {s. 3H), 2.18-2.05 (m, 2H),
1.85-1.87 {m, 2H), 1.75-1.72 (m, 1H), 1.63~1.51 (m, 9H).
1.43-1.26 (m, 4H), 0.9%1 (£, § = 7.1 Hz, 3H), M5 {ES} mfe 430
(M+1) .
2-Methyl-2-{5-(2-{5-methyl-2-phenyloxazol-4-y1)ethoxyl-

acid
G,

2—prop&lphenoxy]propimnic acid ethyl ester, MS (ES) m/e 452
(M+1) -

Example 34C: 2-Methyl-2-{5-{2-(5-methyl-2-
phenyloxazoli-4-y1) ethoxy) -4 -propylphenoxy}propionic acid

JP 2004-509084 A 2004.3.25
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Q.

N
G A

‘H NMR (400 MHz, CDC1;) & 8.01-7.98 {m, 2H), 7.4%-7.46 (m,
3H), 7.02 (d, J = 8.3 Hz, 1H}), 6.60 (d, T =2.4 H=z, 1H}, 6.51

5 (dd, J = 8.3, 2.4 He, 1H}), 4.19 (t, T = 7.3 Hz, 2H)., 2.97
(t, I =7.3 Hz, 2H}, 2.39 {s, 3H), 1.62 (=, 8H), 1.58
{sextet, J = 7.3 Hz, 2H), 0.93 (t, J =7.8 Hz, 3H), MS (ES)
mie 424 (M+1).

10 Example 35
2-Methyl-2-{4~[2-{5-methyl-2-phenyl-thiszol-4-y1)-ethoxy] -

phencxzy}-2-methyl-propionic acid

oy

JP 2004-509084 A 2004.3.25
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Step A
{S-methyl-2-phenyl-thiazcl-4-vl}-acetic acid methyl ester

\

Thickbenzamide (7.3g) in toluene was heated at reflux fdr 1h
in a flask equipped with a Dean-Stark trap. After 1.2 mb
water was obtained, the dry thicamide (&.0g, 28 mmol} and 4-
bromo-3-oxo-pentancic acid methyl ester {9.0g, 43 mmcl] were
heated in toluene (200 mL) for 3 h., The cooled reaction was
concentrated and purified by short path chromatrography (400
g silica gel, 15% EtOAc/hexanes, then 20% EtOAc/hexanes).
The fractions that contained pure product were concentrated
to yield 3.53g (39%) ester as & yellow oil: H HMR (CDC1;) &
2.40 (s, 3H), 3.70 (s, 3H), 3.78 (s, 2H), 7.34-7.39 (m, 3H!,
7.85 (d, ZB); MS (m/e) 24B (M+H).

Sten B
2-(5-Methyl-2-phenyl-thiazol-4-yl)-ethanal

According to the general methed of Collins et al, J. Med,
Chem. 41 5037-5054 {1938), a THF (100 mL} sclution of 2-(5-
methyl-2-phenyl-thiazol-4-yl) -acetic acid methyl ester{3.sg.
16 mmol) was coolsd to U °C and a 1M LiRIN, (16wL, 16 mmol)
was added slowly. After stirring at room temperaturs for 45
min, tle {15% EtOsc/haxans) showed that all the starcing
ester had been consumed. The reaction was cooled and

carefully quenclhed with 4 ml water, 2.6 mL 5N NaCd and 2 nl

JP 2004-509084 A 2004.3.25
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water. The light tan solid was filter and dried to give
3.29g crude product. Recrystallization (50 mil toluene) gave
2.36g (50%) alcchel as a light tan oil: ‘H MR (CcDCls) 8 2.42
(s, 3H}, 2.94 (&, 2H), &£.03 {(t, ZH}, 7.39-7.47 (m, 3H),
7.85-7.%3 {m, z2H).

Step C
2-Methyl-2-{4-[2- (5-methyl-2-phenyl-thiazol-4-yl) -ethoxy] -

phenoxyl-propionic acid ethyl ester

As described in Example 2, Part E, 2-{5-methyl-Z-phenyl-
thiaral-4-yl)-ethancl (2.0g, 6.77 mmol) was converted to the
tosylate derivative Z.87g (54%) with a crude product (ME
{mfe) 375 (MH}) and used without furthex purification. A
mixture of tolusne-4-sulfonic acid 2-(5-methyl-2-phenyl-
thiazol-4-yl)-ethyl ester {2.8 g, 6.2 mmol), -Cs:C0x {1.8 g.
5.5 mmol) phencl (1.0 g, 4.4 mmel) in DMF {100 mlL} was
warmed at 55 °C for 18 h. The reaction was partitiocned
between EtOAc/water. The organic solutlcn was washed a
second time with wakter and them dried {(MgS0s). After
cancentration, 3.2¢ crude product was obtained.
Furification by flash column chromatography (15%
EtOAc/hexane) gave 420 myg {19%) ester as 2 colorless oxl:

Toluene-4d-sulfonic acid 2-(5-methyl-2-phenyl-thiazol-4-
v1l)-ethyl ester ,%0% as a white semi-solid: *H NMR ({CDCLls) &
2.24 (s, 3H), 2.40 (s, 3H}, 3.07 (&, 2HM), 4.42 {t, ZR), 7.18B
(d. 2H}, 7.35-7.47 (wm, 3H), 7.86 (&, 2H), 7.75-7.84 {m, 2H):
MS (m/e) 374 (M+H) .

2~Methyl-2-(4-{2- (5-methyl-Z-phenyl-thiazal-4-yl) -
ethoxy]—ﬁhenoxy}-propionic acid ethyl esterl3% yield as a
colorless oil: “H NMR {CDCLi) & 1.31 (&, 38}, 1.54 (s, GH),
2.47 (s, 3H), 3.22 (t, Z2H), 4.27 (g, 2H), 4.331 (v, 2H),

JP 2004-509084 A 2004.3.25
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6.78-5.83 (m, 4H), 7.40-7.45 {m, 3H), 7.87-7.3%4 (m, 2H); MS
{m/e}y 426 (M+H) .

Step D
5 2-Methyl-2-{4-[2-{5-methyl-2-phenyl-thiazcl-4-v1} -ethoxy]l~-

phenoxy}-2-methyl-propionic acid

A sample of ester (400 mg, 0.8 mmol) was dissolved in BtOH
(15 mL) and 58 NaCH (5 mb) added. The reaction was warmed
at 40°C for 1.5 h and then cooled to room temperaturs.

10 After removing some of the EtOH, the reaction was acidified
with HCl. After stirring in an ice-bath for 1 h, the yellow
sg0lid was .collected and dried to give 328 mg (76%) vield as
a pale . yellow solid: mp 163.5 °C; 'H WMR (CDCIa) & 1.53 iz
,BHy, 2.4% (s, 3K}, 3.24 (t ,2H), 4.32 {(t, 2ZH}, 6.B2-6.95

15 (m, 4H)}, 7.40-7.47 {m, 3H), 7.B8-7.95 (m, 2H); M5 {(m/fe) 388
{M+H) .

Example 36
2-Methyl-2-{4-[2-f{5-methyl-2-phenyloxazol-4-

yliethylsul fanyl lphenoxyl propionic acid

See o

20
step A
2- [4-Dimethylthiccarbamoyloxy-phenoxy) -2-methyl-propionic
acid ethyl ester
a5 A DMF (100 mL} solution of 2-{4-hydroxyphenoxy)-2Z-

methvl propionic acid ethyl ester (15.%2 g, 67.7 mnol) and
DABCO {15.2 g, 135.5 mmol) was charged dropwise with N,N-

JP 2004-509084 A 2004.3.25
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dimethylthiovarbamoyl chloride {318.7 g, 135.5 mmol) in 20 mbL
DMF over 15 min. The reaction was stirread at rt for 18 h
and then cuenched with water. The reaction was pariitioned
betwesn water (1L} and EtOAc (500 mL} and the cormganic layer
washed with 1N HC1 (500 mi}. BAfter drying (Mgf0y) and
concentration, the crude product was cbtained as = tan oil.
Purification by flash chromatography {15% EtOAc/hexane)
provided the product {(15.5 g, 75%) a&s a pale yellow oil: H
NMR (Cpcii) § 1.32 (b, 3H), 1.65 (s, 6H), 3.37 {=s, 3H), 3.50
(s, 3H), 4.30 (g, 2H}, £6.323 (d2, 48); M5 (m/e} 212,

Step B
2- (4-Dimethylearbamoyleulfanyl-phenory) -2-methyl-propionic

acid ethyl ester

Heat (2-{4-dimethylthiocarbamoyloxyphenoxy) -2-methyl
proplenic acid ethyl eskter (15 g, 48.2 mmol)] was heated at
200° for 1 h. TLC {20% EtOAc/hexane) showed that no
reacticn had occurred. The temperature was raised to 240%C
for 30 min. By TLC, &1l starting material was gone and there
was significant decomposition. Purification by short plug
column (20% EtQAc/hexane) followed by prep HPLCO gave the
product (2.6g) ag a pale yellow oil: 'H WMR (CDCly) & 1.27
ft, 3M}, 1.6% (s, 6H), 305 {br s, 68}, 4.24 (a, 2H), 6.B6
g, 28), 7.3% (4, 2H); MS (m/e) 312.

Step C
2-Methyl-2-{2-[2-[5-methyl-Z2-phenvloxazol-4-

yliethylsul fenyl lphenoxy} propicaic acid ethyl ester

Freshly prepared NaOEt {(from 50 mg (2.2 mmol} Na) was
charged with 2-{4-dimethylcarbamoylsulfanyl-phenoxy) -2~

methyl-propionic acid ethyl ester (420 mg, 1.35 mmal) and

JP 2004-509084 A 2004.3.25
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refluxed for 3 h. Tcluene-4d-sulfonic acid Z-(5-methyl-2-
phenyloxazol-d-yl) -ethyl ester (572 mg, 2.2 mmol) was added
and the mixture was refluxed for another 3 h. The reaction
was cooled and concentrated. The residue was shaken with
BtDac/water. After a second water wash, tLhe organic layer
was dried (MgS04) and concentrated to give 500 mg crude
rroduct, Purification by flash chromatography {15%
EtORc/hexane) provided the product {98 mg, 17%): R:= 0,32
in 15% EtDAc/hexane; M3 m/e 426 (MH').

Step D
2-Methyl-Z-{4-[2-{5-methyl-2-phenyloxazol-4-

yliethylsulfanyllphenony) propionic acid
Z-Methyl-2-{4-[2- (5-methyl-2-phenyl-oxazol-4-

yllethylpulfarnyllphenoxy} propionic acid ethyl ester (98 mg,
Q.23 mmol) was dissolved in BtOH {10 mL) and 5N NaOH (0.5
mL) was added. The reaction was stirred cvernight at rt.
The reacticon was acidified with 5N HCl and the product was
extracted into EtOAc, dried (MgS(Q;) and concentrated to give
96 mg crude product. Purification by reverse phase HPCL

H

gave 47.5 my (52%) as a light tan solid: mp 104-106%C,
NMR (DMSO-de) B 1.47 (&, B6R), 2.26 (s, 3H), 2.7l (T, 2H),
3.16 {&, 2HY, 6.78 (4, 2H), 7.30 (d, zm), 7.48 (m, 3H}, 7.20

fm,2R), 13.08 (br s, 1H).
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Example 37
2-Methyl-2-{4-[2-(5-nethyl-2-phenyl-oxazol-4-yl} -ethoxyl -

naphthalen-l-vloxy}-propionic acid

Oxk* x>

Step A

2- (4-Bydroxy-naphthalen-1-yloxy} -2-methyl-propionic acid

ethyvl estexr

A selution of naphthalene-1,4-diel {30.0 g, 187 mmcl)
was prepared in DMF (60 mL, anhydrous}, cooled to 0 °C, and
treated with NaH (7.50 g of a 60% solution in oil, 188 mmol)
in portiong, over a 5 min period. The ice bath was removed
and the mixture stirred for 30 min. The resulting bleck
suspension was treated with sthyl 2—bromoisobutyrate (27.86
mL, 188 mmol) and stirred at 85 °C for 18 h. The mixture
was cooled to rt, then poured into cracked ice containing
B2l (1 N acuecus, 200 mL). The agusous layer was extracted
with ethyl ether (3 x 500 mL) and the organic layers wasghed
with brine (100 mbL), dried (MgSQ,), filtered, and the
filtrate evaporated (40 °C, 20 mm Hg) . The residue was
chromabtographed on 5i0; (Biotage, 65M column; 18%
FtOac/hexanes} to afford a tetal of 19.2 g of 2- (4-hydroxy-
naphthalen-1l-yloxy) -2Z-methyl-propionic acld ethyl ester as a
plack oil 37% yield: Rr = 0.31 (20% ZtOAc/hexanes); *H NMR

(cpcly) § 8.2 (m, 1B}, €.1 (m, 1H), 7.5 (m, 2H), 6.62 (dd, J

JP 2004-509084 A 2004.3.25
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= 15.4, B.4 Hz, 2H), 4.22 {g, I = 7.2 Hz, 2H), 1.80 (s, 6&H),
1.21 (€, J = 7.2 Hz, 3H}; S (E5+} m/e (% relative
intensity) 275.1 (M° + 1, 21), 230.1 (33}, 229.0 (100},
201.0 (60}, '

Step B
2-Methyl-2-{4-[2- {5-methyl-Z-phenyl-cxagcl-4-yl}-ethoxyl-

nEphthalen-1-ylosyl -prepicnic acid ethyl ester
A solution of 2-(4-hydroxy-naphthalen-1-yloxy)-2-

mathyl-propionic acid ethyl ester (450 my,. 1.564 mmol) and
tolnene-4-sulfaonic acid 2-(5-mathyl-2-phenyl-oxazol-4-yl)-
ethyl ester (700 mg, 1.%6 mmol) was prepared in DMF (4 mL,
anhydrous) under Mz, treabted with CuxC03; (638 mg, 1.96 mmel),
and stirred at 60 °C for 1% h.. The solution was poured
into 1/1 HxQO/brine and sextracted twice with 2/1
EtOAc/toluene. The organic layers were washed with brine,
dried (MgSQs). filtered, and the filtrate avaporated (40 °C,
20 mm Hg) to a residue. The rezidue was chromatographed on
810z (Biotage, 40L column; 20% EtO3c/hexanes) to afford 440
mg of 2-methyl-2-{4-[2-{5-methyl-2-phenyl-oxazcl-4d-yl)-
ethoxyl -naphthalen-1-yloxy} propionle acid ethyl ester as a
colorless solid, 58% yield: 'H NMR (400 MHz, CDCli} & 8.1 (m
2H), 7.94 (dd, J = B.0, 1.6 Hz, 2H), 7.4 (pn, S5H), 6.88 (&, J
= 8.6 Hz, 1H}), 6.62 {(d, J = 8.6 Hz, 1H), 4.33 {t, J = 6.4
Hz, 2H}, 4.21 (g, J = 7.2 Bz, 2H}, 3.06 (£, J = 6.4 Hg, 2H}.
Z.36 {s, 3H), 1.5% {=. 6H), 1.20 (t, J = 7.2 Hz, 3H}; MS
(ES+} m/e (% relstive intensity] 462.2 {18}, 451.2 {72y,
460.1 [(M° + 1, 100).
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Step C
2-Methyl-2-{4-[{2-({5-methyl-Z-phenvioxazol-4-

v1l)ethoxylnaphthalen-1-yloxy} propiocnic acid

A solution of 2-methyl-2-{4-12-(5-methyl-2-phenyl-
oxazol-4-v1) —ethoxy] —naphthalen-l-ylooy)-propionic acid
ethyl ester {440 mg, 91 pmol) was prepared in THF (10 ml)
and methanol (2 mi}, treated with NaOH (2.0 mlL of a 1 N
agueous solution, 2.0 mmol), and stirred for 4 h.. The
solution was acidified with HC1 (408 pL, 5 W aquesus, 2.0
mmol), and partiticned betwsen water and EtQAc. The layers
ware separated and the crganic layer dried (MgSQ;),
filtered, and the filtrate evaporated (40 "C, Z0 mm Hg).

The residue was briturated with ethyl ether to afford 260 mg
{2 crope) of Z-methyl-2-{4~[2-(5-methyl-2-phenyl-oxazol-4-
y1}-ethoxy]-naphthalen-1-vioxy}-proplonic acid as a pink
powder, 63% yield: 'H NMR {400 MHz, CDC1;) & B.1 (m 2H). B.00
(@, J = 8.8 iz, 2A), 7.4 (m, 5H})., 6.87 (d, J = 8.4 Bz, 1H),
6.58 {d, J = 8.4 Hz, 1H), 4.27 (t, J = &.1 Hz, 2H}, 3.12 (%,
J = 6.1 Hz, 2H), 2.42 (s, W), 1.62 (s, 6H); MS (ES+! m/e (%
relative intensity) 433.2 (50), 432, 1.20 (t, J = 7.2 Ha,
3H) .2 (M" + 1, 100).
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Example 38
2-Mathyl-2-{4-[2-(5-methyl-2-phenyl-oxazol-4-vl}-ethoxy]-

5,6,7,8-tebrabydro-navhithalen-l-yloxy] -preopionic acid

@xi/\% K

Step 1
5,6,7,8-Tetrahydronaphthalens-1, 4-diol

B solution of naphthalene-1,4-3iol {2.00 g, 25.0 mmol)
wag prepared in ethancl (8% mL) and acetic acid (25 mL},
treated with Pt0; (0.60 g, Z.6mmol), charged with Hz {60
psig), and shaken for 18h at 40 °C. The catalyst was
filtered off and the filtrate evaporated (40 °C, 20 wm Hg) .
The residue was dissclved in EbQAc (100 ml) and washed with
MNaHCO, {(satnrated aquecus, 100 mL}, brins (100 mh), dried
(MOS0}, filtered, and the filtrate evaporated (40 °C, 20 mm
By} to afford a totel of 2.6 g of 5,6,7,8-tetrahydro-
naphthalene-1,4-diol as a black sclid, 63% yield: 'H NMR
(CDC1:) & 6.45 (s, 2H), 2.6 {m, 48}, 1.9 {(m, 4H); MS {ES+)
m/e {% relative intensity) 327.2 (100), 165.1 (M + 1, 28).

3tep B
2-(4-Hydroxy-5.6,7, 8-tetrahydronaphthalen-1-yloxy) -2-mathyl

propicnic acid ethyl ester
A solution of 5,6,7.B-tetrahydronaphthalens-1, 4-dicl

(2.60 g, 15.8 mmol) was prepared in DMF (20 mL, anhydrous),
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cooled to 0 °C, and treated with NaH (0.63 g of a 60%
solution in oil, 15.8 mmol} in coné gportion, The ice bath
was removed and the mixture stirred for 30 min. The
resulking black suspension wasg treated with ethyl 2-
bromoizabutyrate {(2.33 mL, 15.% mnel) and stirzed at 100 °C
for 18 h. The mixture was cooled to rt, then poured inte
cracked ice containing HC1 {1 N agqueous, 20 mL}. The
agueons layer was extracted with ethvl ether (3 x 50 mL) and
the organic layers washed with brine (100 mb), dried
(Migs0,), filtered, and the filtrate ewvaporated (40 °C, 20 mm
Hg) . The residue was chromatographed on $id: (Bidtage, 40L
column; 15% EtOAc/hexanes) to afford a total of 1.2 g of 2-
{4-hydroxy-5, 6,7, 8-tetrahydro-naphthalen-1-yloxy}-2-methyl-~
propionic acid ethyl ester as & black il 27% vield: R: =
0.27 (15% EtDAc in hexanes}; ‘M OMME {cpcls) & 6.42 (d, J =
8.6 Hz, 2H), €.38 (d, J = 8.6 Hz, 2H), £.20 (g, J=7.2 Hz,
2H}, 2.61 (t, J = 6.0 Hz, 2H}), 2.55 (t, J = 6.0 Hz, 2H}, 1.6
{m, 4Hy, 1.4% {s, 6H}, 1.23 (&, J = 7.2 Hz, 3H); M5 (ES+)
m/e (% relative intensity) 301.1 (28), 275.2 (K + 1, 4%),
233.1 {10€), 205.1 (470), 1le%.1 (BE).

Step C
2-Methyl-2-[4-[2-(5-methyl-2-phenvlcxazol -4-vl) -ethosy] -

5,.6,7,B-tetrahydronephthalen-1l-vloxy} propicnic acid ethyl

ester
A polution of 2-(4-hydroxy-5,6,7,8-tetrahydro-
haphthalen—l-yloxy) -2-methyl propionic acid ethyl ester (400
mg, 1.44 mmol) and toluene-4-sulfonic acid 2-(5-methyl-2-
phenyloxazol-4-yl1) ethyl ester {808 mg. 1.70 mmol) wag
prepared in DMF (4 mL, anhydrous! under N, treated with

CaszC03 (555 mg, 1.70 mmol), and stirred at 55 °“C for 24 b,
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then stirred over the week end at rt. The solution was
poured into dilute aguecus HCIr and extracted twice with
EtOAc. The organic layers were washed with brine, dried
(Mg80.), filtered, and the filtrate evaporated (40 °C, 20 mn
Hg} to a residue. The residue was chromatographed on 510g
(Bictage, 405 columm; 15% EtOZAc/hexanes) to afford 350 mg
of 2-methyl-2-{4-[2-{5-methyl-2-phenyl-oxazol-4-yl}-ethoxy] -
5,6,7,8-tecrahydronaphthalen-I-yloxy} propionic acid ethyl
ester as a colorless solid, 52% yield: 'H NMR (400 Mz,
cDClyy & 7.92 (44, T = 7.8, 1.8 Hz, 2KH), 7.3 {(m, 3H}, 6.4
{m, ZH), 4.19 (g, J = 7.0 Hz, 2H), 4.11 (&, J = 6.4 Hz, 2H},
2.91 {t, J =6.4 Hz, ZH), 2.6 (m, 4H},-2.32 (s, 3H), 1.7 (m,
4H) . 1.48 (s, 6H}), 1.22 (&, J = 7.0 Hz, 3H!; MS (ES+} m/& (%
relative intensity) 466.3 (15}, 465.3 (70}, 464.3 M+ 1,
100} .

Step D
2-Mathyl-2-{4- [2- {(5—methyl-2-phenyloxazol-4-y1) —ethoxy] -

§,6,7,8=-tetrahydronaphthelen-1-yloxy} propionic acid

A golution of Z-methyl-2-{4-[2-(5-methyl-2-phenyl-
oxazol-4-yl) -ethoxy]-5%,6,7, B-tetrahydronaphthalen-1-yloxy)
propionic acid ethyl ester (350 mg, 755 pmeol) was prepared
in THF {10 mL) and methancl (3 mL), treated with NaCH (3.0
mL of a 1 N agueous golution, 3,0 mmol), and stirred for 18
h.. The solution was acidified with HC1 {1.0 mL, 5 N
agqueous, 5.0 mmol), and partitioned between water and EtOAc.
The layers were separated and the organic layer was washed
with brine, dried (MgsQ,}. filtered, and the filtrate
evaporated {40 °C, 20 mm Hg}. The resulting scolid was
recrystallized from EtOAc/hexanes to afford 179 my (2 crops)
of Z-methyl-2-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxyl-
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5,6,7.8-tetrahydro-naphthalen-1l-yloxy}-propionic acid as a
colorlese powder, 54% yield: ' NMR (400 ¥Hz, CDCly) & 7.9 {(m
2H), 7.4 {m, 3H}), 6.53 {d, J = 2.8 Hz, 1H}, 6.50 (d, J = B.8
Hz, 1H), 4.11 (t, J = 6.0 Hz, 2H), 2.5%8 (t, J = 6.0 Hz. 2H},
5 2,57 {m, 4K}, 2.35 (s, 3H), 1.7 (m, 4K}, 1.51 (s, 6H}: MS
(ES+) m/o % relabive intensity) 437.3 (52), 436.2 (M + 1,
100} .
Additicnal compounds of the present invention, having
the structural formula shown below, were synthesized by

10 gimilar to those described in the previous examples.

d
0 R10
o R
Rr—{g'|
N (o} R7

R7

These-additional compounds are further exemplified in

15  the following table.
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Table I
Px. Rl o-R7 m—-R7 RY R1O
39a phenyl H H H bensyl
39B phenyl pentyl H Me He
39C phenyl H pentyl Me M=
39D | eyclohexyl | pentyl H Me Me
35E vhenyl H H Et Et
38F | cyclohexyl butyl H Me Me
398G Z-thienyl H H Me Me
35H 2-thienvl H Lenzyl e Mo
35T 2-thienyl E CsH::CHp Me He
38T phenethyl H H e Me
39K benzyl H H Me Me
351 phenyi- H H Me Me
propyl
394 | phenethyl H H Me henzyl
39w phenethyl H benzyl Me: Me
390 rhenethyl H " Me berzyl
39p phenethyl H benzyl e Me
MBQQ 2-thienyl B R He benzyl
3SR phenyl- H H Me benzyl
propyl
398 | eyclohexyl H Me benzyl
39T i-methyl- He benzyl
eyclohexyl
ki) phenyl benzoyl Me Me
28V 2-thienyl benzaoyl Me Me
39W | cyclohexyl H H Me d-triflucro-

methylbenzyl
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35X | cyclohexyl B H Me [ 4-trifluoro-
matiyloxy -
henzyl
39Y | cyclohexyl H H e 4-phenyl
benzyl
352 | cyclohexyl H H e d-trifluvara-
nethyloxy-
benzyl
3924 | cvelohexyl R H Me a-methyl
kenzyl
39BB | cyclohexyl H H e 3-methyl
benzyl
290¢C | eyolohexyl H H Me 4-methowy -
beneyl
390D | cyclobexyl | H B He I-methomy—
kenzyl
3ISEE | cyelohexyl H H Me Z2-methyl
( henzyl
39FF | cyclohexyl H H Me d-trifluero-
methylbenzyl
393F | cvelohexyl H H Me Z-methyloxy
benzyl
39HH | oyclohexyl H H Me 2-triflucro-

methylbenzyl
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Bxample 40
{4- [5-Methyl-2- (4-triflucromethyl-phenyl) -oxazol-4-

yimethyleulfanyi] -2 -propyl-phenoxyl-acetic acid

el
oty
.6
F
NS 5
F%/®_<N' £
F
Step A

(2-3llyl-phenoxy! ~acetic acid sthyl ester

A mixture of 2-a2llyl-phenol (10 g, 74.5 mmol), sthyl 2-
bromoacetate (12.4 mL, 112 mmol} and eesium carbonate (36.5
g, 112 mmol} in DMF (180 mL) was heated at 60 °C covernight.
The mixture was cooled and filtered through a pad of celite.
The filtrate was diluted with water and extracted with ethyl
acetakte. The combined organic layers were washed with water.
dried over sodium sulfate, filtered, and concentrated. The
crude material was purified by column chromatography on
giliea gel to give 14.5 ¢ of title compound. B NME (400
MHz, CDCls) = 7.19~7.14 (m, 2H}, 6.97~5.92 (m, 1H), €.73 (d,
J = 8.1 Mz, 1H), £.09~5.95 {m, 1H), 5.11~5.02 (m, 2H), 4.54
{s, 2H). 4.26 (g, J = 7.2 Hg, 2H), 3.46 (4, T = §.8 Hz, 2H).
1.29 (&, J = 7.2 H=z, 3H).

Step B

(Z-Propyl-vhenoxy) -acetic acid sthyl estar

2 solution of {2-ailyl-phenoxy)-acetlic acid ethyl ester (5.8
g, 26.3 mmel) in ethanel (200 mL} was treated with § % Pd/C
{59 mg) and hydrogen at ambient temperature for overnight.
The mixture was filtered and concentrated to give the title
compeund {5.7 g, 28%). oMR {400 MHz, CDCLly) - 7.16~7.10
(m, 2HY, 6.94~6.89 (m, 1H), 6.71 (4, 0 = 8.1 Hz, 1H}, 4.53
(s, 2H), 4.26 (g, 3 = 7.2 Hz, 2H), 2.65 (t, J = 7.7 Hz, 2H).
1.71~1.60 {m, 2H), 1.29 (t, J = 7.0 Hz, 2H), 0.96 {t, J =
7.0 Hz, 3H); MS (ES) m/e 406,18 (M'+1).

JP 2004-509084 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

30

35

40

(371)

WO OLIBESS POTIUSON22605

- 205 -

Skep C
(4-Chlorosul fonyl-2-propyl-phencxy! ~acetic acid ethyl ester

{2-Propyl-phenoxy! -acetic acid ethyl ester (5.0 g, 22.4
mmol) was added to chlorvosulfenic acid (6.6 ol) at 0 °C
dropwise. aAfter additicn, the mixture was warmed to room
teomperature slowly and stirred for 2h. The reaction mixture
was poured inte ice and stirred for 1 h, filtered and the
s20lid product wae washed with water, dried in vacuum oven
over night giving the title compound (6.0 g, B3.5%).
H NMR (400 MHz, DMSO} » 7.35 (s, 1H), 7.34 (d, J = .0 Hz,
18), 6.75 (d, 0 = §.1 Hz, 1H}, 4.78 (5, 2H), 4.13 (g, J =
7.3 Bz, 2H), 2.54 (t, T = 7.3 H=, 2H}, 1.60~1.50 [(m, ZH),
1.18 {t, o = 7.3 Bz, 28}, 0.88 (t, J = 7.3 Hz, 3H}.
Step D
(d-Mercapto-2-propyl-phenexy) ~acetic acid ethyl ester

A mixture of (4-chloresulfonyl-2-propyl-ghenoxy)-acetic acid
ethyl ester (1.12 g, 3.5 mmol), tin powder (2.1 g). and HC1
4.0 M in dioxane, 4.4 mL) in sthanol (4.4 ml) was refluxed
for 4 h, the mixture was poured into lce, extracted with
methylene chloride. The combined corganic layers wers washed
with brine, dried over sodium gulfate, concentrated to give
the title compound, which was used for next step withoub
purification.

Step B
{4-[5-Methyl-2-(2-triflucromethyl-phenyl) —oxazol-4-
ylmethylsulfanyl] -2-propyl-phenciy}-acetic acid

To & mixture of (d-mercapto-2-propyl-phenoxy)-acetic acid
ethyl ester (127 mg. 0.5 mmol) and 4-Chleromethyl-S-methyl-
2- {4~trifluoromethyl-phenyl) -oxazole (131 mg, 0.48 mmol} in
acretonitrile (2 mL} was added casivm carbeonate (226 my, 1
mmol} . After 4h at room temperature, the reaction was
cuenched by water, extracted with sthyl acetate. Combined
crganic layers were washed with brine, dried (sodium
sulfate) and concentrated. The residue waz taken inte THF (2
mL)} and treated with lithiuvm hydroxide (iW, 0.5 ml} at room
temperature for 2 h. THF was evaporated, the residue was
treated with water (0.5 mL) and extracted with ether. The
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agquecus was adidified with 5 W HCL, extracted with ether,
dried over sodium sulfate and concentrated. The crude
product was purified by reversed phase HPLC to give the
title compound (125 mg, 53.7 %}
B ®MR {400 MHZ, DMBO) - 8.08 (4, J = €.4 Hz, 2H), 7.83 (4,
J = §.4 Hz. 2H}, 7.15~7.12 {m, 1)}, 7.10~7.08 (m, 1H)}, G.7¢
d, T =8.4 H=, IH.], 4.57 (s, 2H), 3.84 (s, 2H), 2.,50-2.42
(m. ZH), 2.00 (s, 3H), 1.52~1.41 {m, 2H}, 0.79 (&, J = 8.0

Mz, 3H); M5 (ES) w/e: 466.07 (W'+1),

The following compounds were made in a substantially similar
manner

Example 41
[4-({5-Hathyl-Z-phenyl -oxazol-4-ylmethylsulfanyl) -2-propyl-

phenoxy] -acetic acid

B MR (400 MHz, DMSD) » 7.B3~7.85 {w, 2H), 7.4%-7.47 (m,
3Hy, 7.14 {dd, J = 2.4, 8.2 Hz, 1H}, 7.1 {d, J = 2.3 Hz,
1H), 6.76 {d, J = B.4 Hz, 1H}, 4.67 (s, 2H), 3.92 (s, 2H),
2.55-2.41 {m, 2H), 1.%8 (s, 3H), 1.52~1.40 {(m, 3ZH), 0.BL (t,
J = 7.2 Hz, 3H): M5 {(ES) m/e 3%8.12 {(M'+1).

Example 423
{4-f2- {(4~Renayloxy-phenyl) -5-nethyl-oxazol-4-

ylmethylaulfanyl] -2-propyl-phenoxy ! -acetic acid

JP 2004-509084 A 2004.3.25
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N s
o @r( | \C(v
’ e
0

*H NMR {400 M@z, DMSO) - 12.93 (b, 1y, 7.84~7.78 (m, 2H),
T.47~7.30 (m, 5H}, 7.16~7.08 (m, 4H}, 6.75 {4, J = 7.% Hz,
1H)Y, 5.15 (s. 2H}. 4.67 (s, 2H), 3.8% (s, 2H), 2.50~2.44 {(m,
2H), 1.%6 (s, 3H}, 1.52~1.43 (m, 2H). 0.81 {t, J = 7.8 Hz,

3H}; M2 (ES) m/e: 504,11 (w'+1}

Example 22
{4-(2- (4-Bromo-phenyl) -5-methyl-oxazol-4~ylmethylsulfanyl] -

Z2-propyl-phenoxyl-acetic acid

e
T AT

'H NME (400 MHz, DMSO) - 12.91 {br, 1H), 7.81 (4, J = 8.4
Hz, ZH), 7.59 (4, J = 8.4 Hz, 2H), 7.16-7.11 {m, 1H),
7.10~7.07 {(m, 1H), .76 (d, J = 8.4 Hz, 1¥}, 4.67 (5, ZH),
3.92 (s, 2H), 2.51~2.44 (m, 28), 1.98 (s, 3H), 1.52~1.44 (m,
2H}, 0.80 (L. J = 8.0 Hz, 3H}; M5 (ES) m/e: 476.02 (M'+l,

“Br}y, 478.03 (@41, ¥Br)
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Example 43
{4-[2-{4~-Benmyloxy -phenyl) -S-methyl -oxazol-4-yImsethoxy ] -2-

methyl-phencony}-acetic agcid

| WA

5 w ¥MR (400 MHz, DMSO} « 12.91 (br, 1H), 7.85 {4, J = 8.4
Bz, 2H), 7.49~7.29 {m, 5H), 7.13 {(d, J = 8.4 Hz, 2H]., 6.83
(m, 14), 6.79-6.71 (m, 2H), 5.15 (s, 2H), 4.86 (s, 2H), 4.59
{s, 2"}, 2.38 (s, 3@), 2.6 {s, 3H); M2 (EB) m/e: 460.2
t+ly .

10

Example 44
{4~[2- (4-Benzylaxy-phenyl]-5h-methyl-oxazol-4-

vimethylsulfanyl] -phenoxy}-acetic acid

O T -

15 °H NMR (400 MMz, OMSO) « 12.%3 (br, 1H}, 7.81 {(d, J = B.4
Hz, 2H}, 7.47~7.2% (m, 7H}), 7.11 (3, T = 8.4 Hz, 2H}, 6.8%
(d, J = 8.4 Hz, 21}, %.15 (s, 2H), 4.65 {s, 2H), 3.81 (=,

20}, 1.99 (8, 3H); MB (ES) w/e: 462.00 N'+1).

JP
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Example 43
{4-12- (4-Benzyloxy-phenyl) -5-methyl-oxazol-4-ylmethoxy]l-

phenoxy}-acetic acid

O\@\(N

“ 0

(oA )od

o

5 M NMR.(A400 WHz, DMSD-da&} « 7.85 (d, J = B.8 Hz, 2H),
7.45 (4, J = 7.8 Bz, 2H], 7.38-7.34 (m, ZH), 7.32-
7.30¢ {m., 1W), 7.13 (4, J = 8.8 Hz, 2HI|, 6.24 (d, J =
8.8 Hz, 2H), 6.84 {4, J = 8.8 Hz, 2H}, 5.15 {s. 2H}.
4.88 (=, 2H), 4.57 (s, 2ZH), 2.38 (s, 3H); M3 (ES)

10 m/e 446.2 (M'+1), 444.1 (M*-1).
Example 46

4-{4-{4-Carboxymethoxy-3-methyl-phenoxymethyl) -5-mnethyl-

oxazol-2-yl]-benzoic acid

13

2004-509084 A 2004.3.25
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THNMR (400 MAz, DMSC-dg) - 5.04 (5, 4 H), 6.75 {(m, 3 HI,
4.31 (s, 2 HI, 4.59 {3, 2 H), 2.43 (s, 3 M), 2.16 (s, 3 Hi;
BSME m/e 39B.2 (M + H, 100).

BExample 47
5 (4-{2~[2-{4-Butoxy-phenyl)-5-methyl-oxazol-4-y11-

ethylsulfanvl}-2-methyl-pvhenoxy) -acetic acid

p S,

l]-I NMR (DMS0-d,, 400 MHz) - 5 0.818 (t. J = 7.34 Hz, 3H], 1.38

10 - 1.45% {m, 2H}, 1.65 - 1.7& {m, 2H}, 2.13 (&, 3H), 2.22 (=,
3HY, 2.65 (¢, J = 7.09 Hz, 2H). 3.10 (¢, J = 7.0% Hz, 2H).
4,00 (t, J= 6,36 Bz, 2H), 4.63 (s, 2H), 6.75 (d, J = 8.31
Hz, 1H), 7.00 (4, J = 8.18 Kz, 2H}, 7.13 - 7.17 (m, 2H},
7.77 {4, J = 9.28 Hz, 2H), 12.2 (br s, 1H}; M3 {(EBS,

15 m/z) :CpsHaeNOsF: 4556.2(M"+1), 454.1(M"-1).

JP 2004-509084 A 2004.3.25
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Example 48
Procedure 1

Bchema 1

oty s T @*‘ZLDQD :

Q HO oTs )L«O—\
a a

#,00,, E1OH, 80T, 12h
oHyl sluag, DMF

@Q\PQH_\

2N NaOH, EtQH
550G

A

2-12-hydroxymethyl-4- [2- (5-methyl-2-phenyloxazol-4-
v1)ethoxy]phenoxy}-2-methylpropionic acid ethyl ester

To a 25 ml round bobttom flask under a nitrogen atmosphere
were charged 0.77 ¢ (2.17 mmol) of toluene-4-sulfonic acid
2- (S-methyl-2-phenyloxazol-4-yllethyl ester, and 0.5 g (1.97
mmel) of 2- (4-hydroxy-2-hydroxymechylphenom) -2-
methylpropionic acid ethyl ester dissolved in 10 mL of

JP 2004-509084 A 2004.3.25
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absoclute ethancl. Next, 0.54 g (3.84 mmel} of potassium
carbonate {325 mesh! was added and the reaction was heated
to 80° C for 12 h. The volatiles were removed in vacuc and
the crude residue was dissolved in 75 mk: EtOAc and washed
twice with brine, dried over Na:80:, and removed in vacuo te
give a crude oll. This crude residue was purified using
radial chromatography with a 2 mm normal phase silica gel
plate, eluting with a step gradient of 5:95 Eto:Ac:Hex to
35:65 EtDAc:Hex to give a coalorless oil (0.17 g, 20%). MS
{(ES) m/e 452 (M+1).

E.

2-{2-Methoxymethyl-4- [2- (5-methyl-2-phenyloxazol -4-
v1l)ethoxylphenoxy}-2-methylpropionic acid ethyl ester

To a 15 mlL round botbom flask under a nitregen atmosphers
were charged 0.075 g (0.17 mmol) of 2-{Z-hydroxymethyl-4-[2-
{5-methyl-2-phenyloxazol-4-yl}ethaxy]phenoxy}-2-
methylpropionic acid ethyl ester, dissolwved in 1 mlL of
anhydrens DMF, followed by the addition of 0.16 mL (1.7
rmoll of methyl icdide. The reaction solution was cooled
down in an ice bath and was treated with 0.014 g (0.34 mmol}
of NaH. The reaction was stirred cold for 2 h, Next the
reaction was poured into & mbL of EtOAc and 10 mL of brine,
and then acidified using dilute sulfuric acid. The organic
layer was separated away, dried over NapS8Q;. and removed in
vacuo to give a crude cil. Thie crude reaidus was purified
using radial chromatography with a 1 mm normal phase silica
el plate, 'eluting with 15:85 EbOAc:Hex to give a colorless
0il (0.039 g, 51%). MS (ES) m/e 454 (M+1).

C.

2- [ 2-Methoxymethyl-4-[2- (5-methyl-2-phenyloxazol-4-
v1l}ethoxylphenssxy}-2-methylpropionic acid

To a 25 ml round hottom flack were charged 0.039 g (0.087

JP 2004-509084 A 2004.3.25
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mmol} of 2-{2-methoxymethyl-4- [2- (5-methyl-2-phenyloxazol-4-
¥1)ethoxy]phenoxy} -Z-methylpropionic agid ethyl aster
dissolved in 2 mL ©of sthanel, fallowed by the addition of
0.22 mL (0.44 mmol) of 2N HaOH. The solution was heated to
58%° ¢ for 1 h. The volatiles were removed in vacuo and the
residue was taken up in 10 ml BtOAc and 5 mlh of brine apd
acidified using 1IN HC1 to give a white selid (0.024 g, 66%)
HE {EE) m/e 426 {M+1l).

The following compound was also prepared by this procedure:
Example 42

2-{Z-Benzyloxymethyl-4-[2-{5-methyl-2-phenyloxazol-4-y1}-
ethoxy]phenoxy}-2-methylpropionic acid, MS (ES) m/e 530
(M+1) .

Example 50
Procedure 2

scheme 2

JP 2004-509084 A 2004.3.25
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N

3-{2-Cyclohexylcarbamoyloxymethyl-4-[2- {2-phenyloxazol-4-
yllethexy]lphenyllpropionic acid ethvl ester

10 7o a 15 mL zound bottom flask under W; were charged 0.075 g
.17 mmol) of 2-[2-hydroxymethyl-4- [2— {5-methyl-2-
phenyloxazol-4-yl}ethoxy]lphencnyl -2-methylpzopionic acid
ethyl @ster, and 0.13 mbL (1.0 mmol) of eyelohexvlisocyanate

JP 2004-509084 A 2004.3.25
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disgolved in 0.5 ml of anhydrous MeCl:, followed hy the
addition of 0.086 nmk {0.086 mmol) of 1.0 N HC1l in ether.
The reaction was stirred at RT for 18 h. Next, the reaction
was diluted with 10 oL MeCl:, washed with brine, dried over
Nay80, and removed in vacue to glve 0.10 g of a crude oil
which was used directly in the next step. M5 {ES)] mfe 564
M+1) .

B.

3-{2-Cyclohexylearbamoyloxymethyl-4- [2- (2-phenvlexazol-4-
vl)ethoxylphenyllpropionic acicd .

Tc a 15 mL round botbtom flagk were charged 0.10 g (0.17
mmcl) of 3-{2-cyclohexylearbamoyloxymethyl-4-[2~ {2~
phenyloxazol-4-yl1) ethoxylphenylipropionic acid ethyl ester
dissolved inm 2 mL of ethanol. Next this soluticn was
treated with 0.43 mL {0.%6 mmel) of 2N NaOH and then heated
to 55° ¢ for 2 h. The wvolatiles were removed in vacuo and
this crude residue was taken up in 20 ml of BtQhc and 10 mk
brine and acidified with 1 mL of 5NN HC1l. The acueous laver
was discarded and the organic laver was dried over NaxSO,
and removed in vacuce. The orude residue was submitted for
mass-directed HPLC purification to give a white solid {0,058
g, 63%) . M5 (ES} mfe 537 (M+1}).

The fellowing compounds were also prapared by this
procedure:

Example Tl

2=-{2-Isopropylcarbamoyloxymethyl-4-[2-(5-methyl-2-

phenyloxazol-4-v1] ethoxyiphencxy}-2-methylproplonic acid, MS .

{ES} mie 497 (M+1}.

JP 2004-509084 A 2004.3.25
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Example 57
2-{2-Bensylcarbamoyloxymethyl-4d- [2- (E-methyl-2-phenyloxazol-
4-yllethoxylphenoxy}-2-methylpropicnic acid, MS (ES) m/e 545
(M+1) .

Example 53

2=-{2-{4-Fluorobenzylcarbamoyioxymethyl) -4- 2~ {5-methyl-2-
phenyloxazol-4-yl) ethoxy ] phenoxy} -2 -methylpropionic acid, MS
(ES} m/e 563 (M+1).

Example 54

Procedurs 3

Scheme 3

Q_QL\OQO}—{O CBy, PP, THF, 1h G_QSL‘DQMO
=} BN B o

K60, BICH, 86 G
2M NaGH, 585G 3h I

High Throughput Mass-discted HPLS
o1
04:%@i0
o
onk

The following example exemplifies the general progedure for
the parallel synthesis of analogs utilizing the Dynavac
carousel. To a 50 mbL glass tube wikh screw cap and nitrogen
inlet were charged I-{2-bromomethyl-4-[2- (5-methyl-2-
phenyloxazol-4-yl}ethoxy] phenoxy ) -Z-methylpropionic acid
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ethyl ester {0.040 g, 0.080 moel}, and 0.012 mL (0.12 motol)
of m-gresol digsolved in 1 mL of absolute athanol, followed
by the addition of powdered potassium carbonate (325 mesh)
(0.022 g, 0.16 mmol). The mixture wag Heated to 80° ¢ for 4
h. M3 analysis of the reaction indicated that Z-methyl-2-
{d-[2- (c-methyl-2-ghenyloxazol-4-yl) ethoxy]-2-m-

tolyloxymethylphenoxy)propionic acid ethyl ester, M5 (ES)

mse 530 (M+l) had formed. Next 0.4 mbL of 5N NaOH was added
and the reaction was heated for 3 h at 55° ¢, The ethenol
was removed in vacuo and the residue wae treated with 0.73
mhL of 5N HC1 and 1 mL of MeCl; and poured intc a 3mbL
Chemklute colunm te remove the agueous layer, The column
was elubted with additional MeCl; until nothing UV active
remained cn the ¢olumn. The solvent was removed in vacuo.
The crude residue was purified by mass-directed reverse
phase HELD to provide 0.032 g (38%) of 2Z-{2-bromomethyl-4-

[2-{b-methyl-2-phenvloxazol-4-yl)ethoxy]phenoxy}-2-
methylpropionic acid, M8 (BS) m e 502 (M+1).

The following compounxls were also prepared by this

procedure:

Example 53
2-{2- {4-FPluorophenoxymethyl) ~4- [2- {5-methyl-2-phenyloxazol-
4-y1)athoxy]phenoxy}-Z-methylpropicnic acid, MS (ES} m/e 506
(M+1) .

Example 56

Z-{2-(3-Flucrophenoxymaethyl|-4-[2- (5-methyl-2-phenyloxazol-
4-y1)ethozy]phenoxy}-2-methylproplonic acid, M8 (B5) m/e 506
(M+1) .

Example 57

2~{2- (2" Fluorochencxymethyl}-4- [2- (5-methyl-2-phenyloxazol-
d-vl1}ethoxylphenoxy}-2-methylpropionic acid, MS (ES) m/s/e 506
(M+1] .

Exampls 58

2-Methyl-2-{4-[2-{5-methyl-2-phenyloxazol-2-yl) ethoxy] -2-p-
tolyloxymethylphenoxylpropionic scid, MS (ES) m/fe 502 (M+l).
Example 52

JP 2004-509084 A 2004.3.25
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2-Methyl-2-{4-[2- {S—methyl-2-phenyloxazol-4-yl)ethoxy]l -2-o-
tolyloxymethylphenoxylpropioni¢ acid, M5 (ES) afe 502 (M+1).

Exanple &0
2-{2- [4-Hethoxyphenoxymethyl) -4- (2- {5-methyl-2-phenyloxazol-
4-yllethoxylphenoxny) -2-methylpropionic acid, MS (E5} m/e 518
(M+1) .

Example 61
2-Methyl-2-[4-[2-{5-methyl-2-phenyloxazol-4-yliethoxy]-2-
{4-triflucromethylphenoxymethyl) phanoxylpropionic acid, MS
{ES) m/e 556 (M+1).

Example 62
2-{2-{Biphenyl-Z-vloxymethyl}-4-[2- [(5-methyl-2-
phenyloxazol-4-yl) ethoxylphenoxry} - 2-methylpropionic acid, M8
{ES) m/fe 564 (M+1).

Example &3
2-{2- (Biphenyl-4-yloxymethyl}-4- [2- (S-methyl-2-
phenyloxazol-4-yl)ethoxy ] phenowxy } -2-methylpropionic acid, MS
{ES) mfe 564 (M+l}.

Binding and Cotrangfection Studies

The in vitro potency of dompounds in modulating PPARG
and PPARY receptors were determined by the procedures
detailed helow. DHA-dependent binding (AECD binding) was
carried out uaing 8PA technology with PPAR raceptors.
Tritium-lazbeled PPARG and PPARY agonists were uted as
radioligande for generating displacement curves and ICs
values with compounds of the invention. Cetransfescticn
assays were carried out in CV-1 cells. The reporter plasmid
contained an acylCod oxidase (20%) PPRE and TK promoter
upstream of the luciferase reporter <DNA. Appropriate PPARs
and RXRy were constitutively expressed using plasmids
containing the CMV promoter. For PPARY and PPARD,
interference by endogencus PPARY in CV-1 cells was an issue.

In order to eliminate such interference, a GALZ chimeric

JP 2004-509084 A 2004.3.25
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system was used in which the DNA binding domain of the
transfected PPAR was replaced by that of GaLd, and the GaLd
response element was utbilized in place of tha AOX PPRE.
Cotransfection efficecy was determined relative to PPARG
agonist and PPARY agonist raference molecules. Efficacies
were determined by computer it to a concentratlon-responsge
curve, or in some cases at a single high concentration of
agonist (10 PM). TFor binding or cotransfection studies with
receptors other than PPARs, similar assays were carried out
using appropriate ligands, receptors, reporter coanstracts,
ete., for that particular receptor.

Thege studies were carried out to evaluate the abilicy
of compounds of the invention to bind to and/or activate
warious nuclear transeripticon factors, particularly huPPARQ
{*hu* indicates “human”! and huPPARY. These studies provide
in vitro data concerning efficacy and selectivity of
compounds of the invention. Furthermore, bhinding and
cotransfection data for compounds of the invention were
compared with corresponding data for marketed compounds that
act on either huPPARZ or LmPPARY.

Binding and cotransfection data for representative
compounds of the invention are compared with corresponding

data for reference compounds in Table IIX.

Takle IT TuPPRRO TaPPERY
Example ACsq ()} - CTF Eff. (%) ICsq (ni) CTE Rff. {%}
1 1877 72 2127 65
6 £35 20 268 71
EEY 75 [} 180 &0
12 31 68 279 3
128 233 74 102 170
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12 25 73 220 109
3 201 78 637 35
24 624 T3 239 94
26 3277 335 1151 B3
268 75 75 102 74
270 113 85 4% 63
304 185 30 78 B3
360 259 57 148 63
307 5% 39 23 50
£ 30 70 10 51
3z 50 a2 1z &0
37 254 ER 172 &0
I8 754 a0 ER 65
Ei-le) 49 96 4 a1
39 182 91 -1 g5
350 5 102 173 51
Tvegli- 54,500 0 T180 B0
tazeone
Feno- &8, 000 16 135,000 )
fihrie
acid

Evaluation of Triglyceride and Cholestarol Level

in HuapoAl Transgenic Mice

Five to gix week ©old male mice, transgenic for human
apoAT [C57BL/&-kgnlapoal)lrub, Jackson Laboratory, Bar
Harbor, ME] were housed five per cage (10"%20°%8~ with aspen
chip bedding} with food (Purina 5001} and water avallable at
all times. After an acclimeticn period of 2 weeks, anim=ls
were individually identified by ear notches, weighed, and
agsigned to groups based on body weight. Beginning the

following morning, mice were dosed daily by oral gavage Lor



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

24

25

30

(387)

WO 0155 POTIUSON22605

- 221 -

7 days using a 20 gauge, 1%* curved disposable feeding
needle (Pepper & Sonsi. Treatments were test compounds (30
mg/kg), a po;itive control (fenofibrate, 100 mg/kgl or
vehicle [1% carboxymethylcellulose (w/w}/ 0.25% Tween30
(w/v}: 0.2 ml/moueel. Prior to termination on day 7, mice
were weighed and desed. Three hours after dosing, animals
wara anesthetized by inhalation of isoflurane {2-4%; abbott
Laboratories, Chicago, IL} and bleood obrained via cardiac
puncture (0.7-1.0 ml}. Whole bleood was transferred to serum
separator tubes (Vacutainer 88T}, chilled on ice, and
permitted to clot. Serum was obtained after centrifugation
at 4°C and frozen until analysizs for triglycerides, total
cholesterol, compound lévels, and serum lipoprotein profile
by fast protein licunid chroematography {FPLC) coupled to an
inline detection system. BAfter sacrifice by cerwvical
dielocation, the liver, heart and epididymal fat pads were
excized snd weighed,

The animals dosed with vehicle had average
triglyderides values of 60-80 mg/dl, which were reduced by
the positive control fenofibrate {33-58 wmg/dl with a mean
reduction of 37%). The animals dosed with vehicle had
average total serum cholesterol walues of 140-180 mg/dl,
which were increased by fenofibrate (190-280 mg/dl, with a
mean elevation of 41%}. Triglyceride gerum levelszs for
animals receiving compounds of the invention are reported in
Table TIT in mg/dl. when subject to FPLC analysis, pooled
sera from vehicle-treated hu apoAl transgenic mice had a
high density lipopreotein cholestérol {HDLc) peak area which
rangad from 47 w-sec to 62 v-sec. Fenofibrate increased the
amount of HOLe (68-96 v-sec with a mean percent increase of

48%). Test compounds are reported in texms of percent

JP 2004-509084 A 2004.3.25
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increase in the aresa under the curve as indicated in Table

1v.
Table IIT
Example % Triglyceride Reduction
1 79.2
3 G&
5 35 .4
ETN 67.1
12 T 74.3
13 4.4
24 75
I 25.5
IG5 359
EEIN 25.5
304 51.28
30C 6.2
3R 5.4
31F 35.7
[ 37 29.9
33 39
39C 37.2
Table IV
Exanple % EDLc Increase |
1 77
3 63
[ 20
9a liz
12 180
123 47
13 133
ER 5
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223 -
’7 24 51
Z6 19
" zea | 13
a2t | 52
308 93
300 31
200 77
31a 3
31F 79
32 20
37 94
38 86
38C o7
36T 11
36N 16

Evaluation of Glucose Levals in db/dbh Mice

Five week old male diaketic (db/db) mice [CS7BlEs/j-m
+/+ Lepr(di, Jackson Laboratery, Bar Harbor, ME] or lean
littermates [db+) were housed 6 per cage {107"X20*XB" with
aspen chip bedding) with food (Purina 5015) and water
available at all times. After an acclimation period of 2
weeks, animals were individually identified by ear notches,
weighed, and bled via the taill vein for determination of
initial glucose levels. Eleood was collected {109 pl) from
vnfasted animals by wrapping each mouse in a taowel, cutting
the tip of the tail w.ii:h a scalpel. and milking klood from
the tail into a heparinized capillary tube (Fishex) balanced
on the edge of the bench. Sample was discharged into a

heparinized microtainer with gel separator [VWR) and

JP 2004-509084 A 2004.3.25
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retained on ice. Plaswa was obtaired after centrifugation
at 4°2C and gluccee measured immedimtely. Remwalning plasma
was frozen until the completion ¢f the experiment, when
glucose and triglycerides werxe assayved in all samples.
Animals were grouped based on initial glucese levels and
bady welghts. Beginning the following morning, mice were
dosed daily by oral gavage for 7 days using a 20 gauvge, 1%*
curved disposable feeding needle. Treatments were test
compounds {30 mg/kg), a positive contrel agent (30 mg/kyg) or
vehicle [1% carboxymethylceliulose {w/v}/ 0.25% TweenBQ
{w/v}; 0.3 ml/mouse]. On day 7, mice were weighed and bled
(tail vein) 3 hours after dosing. Twenty-four hours after
the 7% dose (i.e., day 8), animals were bled again (tail
vein). Samples cbtained from conscious animals on days 0, 7
and 8 wesre assayed for glucose. After the 24 hour bleed,
animals were weighed and dosed for the final time. Three
hours after dosing on day 8, animals were anesthetized by
inhalation of isoflurane and blood obtained via caxdiac
puncture (0.5-0.7 ml}. Whole bleod was transferred to serum
separator tubes, chilled om ice and permitted to clok.
Serum was cbhtained after centrifugation at 4°C and frozen
until analysis for compound levels. After sacrifice by
cervical dislocation, the liver, heart and epididymal fat
pads were excised and weighed.

The animals desed with vehicle had average

triglycerides walues of 170-230 mg/dl, which were reduced by

the positive PEARY control (70-120 mg/dl with a mean
reduction of 50%). Male db/dbh wmice were hyperglyecemic
{average glucose of 680-730 mg/dl on the 7t day of
treatment), while lean animals had average glucose levels

between 150-230 mg/di. Treatment with the positive control

JP 2004-509084 A 2004.3.25
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agent reduced glucose significantly (350-550 mg/dl with a
mean decrease towards normalization of 56%). Test compounds
are reported in Table V in terms of glucose normalization
{i.e., 100% normalization would be glucose levels in treated
db/db mice which did pot differ from lean wvalues.

Glurcge was measured colorimebrically vaing
comnercially purchased reagents (Sigma #315-500). Accerding
to the menufacturers, the procedures were modified from
published work (McGowan, M. W., Arkiss, J. D., Strandbergh,
. R. & Zak, B. Ciin Chem, 20:470-5 {1574} and Keston, A.
gpecific colorimetric enzymatic analytical reagents for
glucosae. Abstrack of papers 1259th Meeting ACS, 31C (1956).1;
and depend on the release of a mole of hydrogen peroxide for
cach mole of analyte, coupled with a coler reaction first
described by Trinder (Trinder, P. Detsrminatiom of glucass
in blood using glucose oxidase with an alternative oxygen
acceptor. Ann Clin Biogchem, 6:24 (1269)). The abscrbance of
the dye produced is linearly related to the analyte in the
sample. The assays were further wmcdified in our laboratory
for ves in a 96 well format. Standaxds (Sigma #330-11,
Sigme #1£-11, and Sigma #CC0534 for glucose, triglycerides
and total cholesterol, raespectively)}, guality control plasma
(Sigma # AZ034), and samples (2 or 5 Wl/well} were measured
in duplicate using 200 pl of reagent. &An additional aligquot
of zample, pipetted to a third well and diluted in 200 pl
water, provided a blank for sach specimen, Flates were
incubated at room temperature (1B, 15, and 10 minutes for
glucese, triglycerides and total cholesterol, respectively)
on a plate shaker (D-PC Micormix 5) and absorbance read at
500 mm (gluccsa and total cholestercl) or 540 nm

(triglycerides) on a plate reader [(Wallac Victor 1420} .

JP 2004-509084 A 2004.3.25
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Sample absgerbances were compared to a standard curve (100-
800, 10-500, and 100-400 mg/dl for glucose, triglycerides
and total cholestercl, respectively). Values for the
quality control sample were always within the expected range
and the coefficient of variation for samples was below 10%.
211 samples from an exp_eriment were assayed ab the same time
to minimize inter-assay variability.

Serum lipoproteins were séparated and cholesterol
quantiteted with an in-line detecticn system, Sample was
gpplied to & Superose® & HRE 10/30 size exclusion colum
{Awersham Pharmacia Biotech) and eluted with phospbate
buffered saline-EOTA at 0.5 ml/min. Cholestercl reagent
{Roche Diagnostics Chol/HP 704036) ak 0.16 ml/min mixed with
the column effluent through a T-conmection and the mixture
passed through & 15 m x ¢.5 mm id knitted tubing reactor
immersed in a 37 C water hath. The colored product producad
in the presence of cholestercl wae monitored in the flow
stream abt 505 nm and the analog voltage from the monitor was
converted ta a digital sigmal for ceollecticn and analysis.
The change in voltage corresponding to change in cholesterol
concentration was pletted vs time and the area under the
curve corresponding to the elution of VLDL, LDL and HOL was

caloulated using Perkin Elmer Turbochrome software.

Table ¥

Example Glucose

Wormalization %

1 38
6 65
9A 86
iz 103

JP 2004-509084 A 2004.3.25
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12A 51
13 65
21 i 23
24 { 72
26 ’ 42
26A 1 77
27R 62
304 76
30C 48
300 58
31a 19
31F 77
32 47
37 56
38 33
39C 62
351 24
359 - 37
EQUIVALENTS

while this invention has been particularly shown and
described with references to praferred embodimente thereot,
it will be understeood by those skilled in the art that
varioug thanges in form and details may ke made therein
without departing from the scope of the invention

encompassed by the zppended claims.
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CLAINS
Wa claim:
1. A compound represented by the follewing structural
formula:
R2
H, P -Bs
C\i\ /,Y Q
= W A3 R4
Q
—N
R1

and pharmaceutically acceptable salts, solvates and

hydrates thereof, wherein:

P

or may contain a carbon-carkon double bond;

is a polymethylene chain, which is saturated

n is 2. 3, or 4;

Wig ¢ or 3;

Rl is an unsuvbstituted or substituted group selected
from aryl. hetercaryl, cycloalkyl, aryl-Cl-C4 alkyl,
hetercaryl-Cl-Cd alkyl or cycloalkyl-Cl-C4 alkyl;

Rz iz B, CI-C4 alkyl or Cl-C4 haloalkyl;

¥ is an unsubstituted or substituted group sslected
from phenylene, naphthylens or 1.2,3,4
tetrahydronaphthylens;

®R? is H, C1-06 alkyl or C1-C6 haloalkyl;
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R4 iz B, C1-C10 alkyl, Cl-C10 halealkyl, or a
substituted or unsubstituted benzy, with the exception
that when E3 and R4 are H, R2 1s C1-C4 alkyl or Cl-C4
haloalkyl; and
R5 is H, Cl1-C4 alkyl or amincalkyl.
A compound of Claim 1 wherein n iz 2.
& compound of Claims 1 or 2 wherein W is O.

A compound of Claime 1, 2 or 3 wherein Y is phenylene.

A compound of Claims 1, 2, 3 or ¢ wherein R1 is

substituted or unsubstituted phenyl.

A compound of Claims 1, 2, 3 or 4 wherein R1 is

substituted or unsubstituted cyc:lohlexyl.

A compound of Claims 1, 2, 3 or 4 wherein Rl is

substituted or unsubstituted 2-thienyl.

A compound of Claims 1, 2, 3, 4, 5, 6, or 7 wherein R3

is methyl.
A compound of Claim 8 wherein R4 is methyl.
A compound of Claimg 1-5 wherein RS is H.

A compound represented by the following structural

formila:
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iz,
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e RS
Y
R&
0 R&. o in)
R1“——<§; | Ry R0
N o) R7
A7

and pharmaceuticelly acceptable salts, solvates and
hydrates therecf, wherein:

Rl ies an unsubstituted or substitubted group selected
from aryl., heteroaryl. cveloalkyl, aryl-Cl-C4 alkyl,
heteroaryl-Cl-C4 alkyl or oycloalkyl-Cl-C4 alkyl;

R5 is H, C1-C4 alkyl or aminoalkyl;

R6 are each, independently, H, halo, £1-Cd alkyl, Cl-Cé
allkoxy, C1-C6 halealkyl, Ul-Cb haloalkoxy, cycloallyl,
cycloalkyl-Cl-C4 alkyl, aryl-Cl-Cd alkyl, or together
with the phenyl te which they are bound form napbthyl
or 1,2,3,4-cetrahydronaphthy;

R? are each, independently, H, halo, CI1-C6 alkyl, Cl-C6&
alkoxy, C1-C& haloalkyl, €1-C6 haloalkoxy, cy<loalhkyl-
C1-2¢ alkyl, or aryl-Cl-cd4 alkyl;

EB is Cl1-C4 alkyl or Cl-C4 haloalkyl;

RS9 is Cl-C6 alkyl oxr Cl-C6 halcoalkyl; and

R10 dg Cl1-C10 alkwl, Cl-Cl0 halcalkyl, or & substituted

or unsubstituted banzyl,

A compound of Claim 11 wherein Rl ig substituted or

unsubstituted phenyl.

A compound of Claim 11 wherein El ig gubstituted or
unsubetituted cyclohexyl.
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18.
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A compound of Claim 11 wherein R1 is substituted or

unsupstituted 2-thienyl.

A compound of Claims 11, 12, 13 and 14 wherein RE and

PO are =ach methyl.

A compound of Claims 11-15 wherein =ach RE is H.

A compound of Claims 11-16 wherein each K7 is E.

The compound represented by the following structural

formula:
Q R5
J
R11 it 16 a R0
o RS <
A1 |
N S
© R7
R7

and pharmaceutically acceptable salts, solvates and
hydrates thereof, wherein:

BS is H, C¢1-C4 alkyl or amincalkyl;

R6 are esach, independently, H, halo, C1-C& alkyl, Cl-C&
alkoxy, Cl-Cé halcalkyl. ©1-C§f haloalkoxy, cyeloalkyl,
cycloalkyl-Cl-C4 alkyl, aryl-C1l-C4 alkyl, or together
with the phenyl to which they zre bound form naphthyl
or 1,2,3,4-tetrahydronaphihy;

R7 are each, independently. H, hala, C1-06 alkyl, C1-C&
alkoxy, Ci-C& haleoalkyl. C1-C6 haloalkoxy, cycloalkyl-
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Cl-C4 alkyl, or aryl-gl-C4 alkyl;

R8 is C1-C4 alkyl or C1-C4 halcalkyl;

RY is C1-C6€ alkyl ar C1-¢& halecalkyl; and

RID is C1-C10 alkyl, cl-Ci0 haloalkyl, or a substituted
or unsubstituted benzyl; and

R1ll are each, independently, hale, hydroxy, carboxy,
gaturated or umsaturated Cl-Cd alkyl, Cl-Cd alkoxy,
C1-C4 haloalkyl. Cl-C4 halealkoxy, <yano, carbamoyl,
dioxaborolan-2-yl, benzoyl, or a substituted or
unsubstituted group selected from aryl-Cl-C4- alkyl,
aryloxy, cycloalkyl, cycloalkyloxy or heterccyclo-oxy.

A compound represented by the following structural

formala:

Q 'ﬁs
A6 v
;12 o 8210
o RE
9
N o R7
R7

and pharmaceutically acceptable salts, solvates and
hydrates thereof, wherein:

RS is H, €1-C4 alkyl or amincalkyl:

R& are each, independently, H, halo, 01-C6& alkyl, CL-C&
alkoxy, 01-C6 halicalkyl. C1-C& haloalkowxy, cyzloalkyl,
cycloalkyl-C1-C4 alkyl, aryl-Ci-C4 alkyl, or together

JP 2004-509084 A 2004.3.25
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21,

23.

24.
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with the phenyl to which they are bound form naphthyl
or 1,2,3,4-tetrahydronaphthy;

R7 are each, independently, H, halo, C1-C6 alkyl, C1-C6
alkoxy, C1-C6 haloalkyl, T1-C6 halecalkoxy, cycloalkyl-
01-C2 alkyl, or aryl-Cl-C4 alkyl;

R8 is £l-cd zalkyl or CLl-C4 haloalkyl;

RY is Cl-C6& alkyl or C1-C& halealkyl; and

R10 is C1-Cl0 alkyl, C1-C10 halealkyl., or a suwbstituted
or unsubstitvted benzyl; and

R12 is H. aryl or Cl-C4 alkyl.

A compound of Claims 1-19 wherein said compound is

radiolabeled.

A compound of Claims 1-19 wherein said compound is.
tritiated.

2 pharmacsutical composition, comprising a
pharmaceutically aceesptakle carrier and at least one
compound of Claims 1-1%, or a pharmaceutically

acceptable salt, golvate or hydrate thereof.

2 method of medulating a peroxisome proliferator
activared receptor, comprising the ztep of contacting
the receptor with at least cne compound of Claims 1-19,
ox @ pharmaceutically acceptable salt, =olvate or

hydrate therecf.

The method of Claim 23, whersin the peroxisome

proliferator activated receptor is an ¢ receptor.
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26.

27.

29.

3G.

31.

£
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The method of Claim 23, wherein the peroxisome

proliferator activated receptor iz an v reveptor.

A method of treating diabetes mellitus in a mammal,
compriging the step of administering to the mammal a
therapeutically effective amount of at least one
compound of Claims 1-185, or a pharmaceutically

acceptable salt, solvate or hydrate thereaf.

A method of preventing diabetes mellitus in a mammal,
comprising the step of administering to the mammal an
effective amount of at least one compownd of Claims
1-1%, or a phammaceutically acceptable salt, solvate or
hydrate thereof.

The method of Claim 26 or 27 wherein the mammal is &

human .

The method of Claim 28 whexein the compound
potentiates a peroxiscome proliferator activated

recaptor .

The method of Claim 2¢ wherein the peroxisome

proliferator activated receptor is a y receptor.

The method of Claim 27 wherein the compound lowers

blocod glucose levels.

A method of treating cardicvascular diseage in a
mammal, comprising the step of administering to the

mammal a therapeutically effoctive amount of at least
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33.

34.

35.

36.

aT.

i8.

39.

449.

- 235 ~

one compound of Claims 1-19%, or a pharmaceutically

accentable salt, solvate or hydrate thercaf.

A method of preventing cardiovascular disease in &
memmal, comprising the step of administsring to the
mammal an effective amount of at least one compound of
Claims 1-1%, or & pharmaceutically acceptable salt,

solvate or hydrate thereof.

The methed of Claims 32 or 32 wherein the mammal iz a

huaman .

The method of Claim 34, wherein the compound
pohentiates a peroxisome proliferator activated

receptor.,

The method of Claim 35 wherein the peroxisome

proliferator activated receptor is an ¢ redeptor.

The methed of Claims 32 or 33 wherein the compound

lowers triglycerides in the mammal.

The method of Claims 32 or 33 wherein the compound

lowers low density lipoproteins in the mammal .

The method of Claims 32 or 33 wherein the compound

increases hicgh density lipoproteins in a mammal.

A mathod of treating Syndrome X in & mamwal,
comprising the step of administering to the mammal a

therapeuntically effective amocunt of at least one
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42.

43,

44,

45.

d6.
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cemoovnd of Claims 1-19, or a pharmaceutically

acceptable salt. seolvate or hydrate thereof.

A method of preventing Syndrome ¥ in a mammal,
comprising the step of administering to the mammsl an
effective amount of at least one compound of Claims
1~1%, or a pharmaceutically acceptable salt, solvate

or hydrate therecf.

The methad of Claim 41 wherein the compound potentiates

a peroxisome proliferator activated receplor.

The method of Claim 41 wherein the compound lowers

blood glucose levels.

The method of Claim 41 wherein the compound lowers

serum concentration of triglycerides in the mammal.

The method of Claim 41 wherein the compound lowers
serum concentration of low density lipoproteins in the

mammal.

The method of CTlaim 41 wherein the compound lacreases
servm concentration of high density lipoprotsins in a

marmal .

A compound for use in therapy for a disorder modulated
by a peroxisome proliferator activated receptor,
wherein the compound, or pharmeceutically acceptakle
salt, solvate or hydrate thereof, is a compound of
Claims 1-19.
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Use of & compound for the mamufacture of & madicament
for the treatment of a condition wmodulated by a
paroxisoma proliferator activated receptor, wherein
the compound, or pharmaceutically acceptable salt,
solvate or hydrate Cherecf, is a compound of Claims
1-16.

All metheds disclosed herein of preparing the compounds

represented by Structural Formula I.

211 methods disclosed herein of preparing the compounds

represented by Structural Formuls I.

51. A compound of Claim 1 selected from the group congisting

of

{4-[5-Methyl-2- (4-triflucromethyl-phenyl) -oxazol-4~
ylmethylsulfanyl] -2-propyl-phencxy}-acetic acid, [4-{(5-
Methyl-2-phenyvl-oxazol-d-ylmethyl=ulfanyl) -2-propyl-
phenoxyl-acetic acid, {4-[2-{4-Benzyloxy-phenyl) -5-
methyl-oxazol-4-ylmethylsulfanyl]-2-propyl-phenoxy -
acetic acid, {4-{2-({4d-Bromo-phenyl)-5-methyl-oxazol-4-
yilmethylaulfanyl] -2-prapyl-phenosyl-acebic acid, {4-(2-
{4-Benzyloxy-phenyl} -5-methyl-oxazol-4-yimethaxy[-2-
methyl-phencxy}-acetic acid, {4-[2-{4-Benzyloxy-
phenyl}-5-methyl-oxazol-4-ylmethylsulfanyl}-phenoxy } -
zoetic acid, {4-[2-{4-Benzyleoxy-phenyl}-S-methyl-

oxazol-4-ylmethoxy] -phenoxy}-acetic acid, 4-[4-(4-
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Carboxymethoxy-3-methyl-phenoxymethyl) -5-methyl-oczazol-
2-y1l)-kenzoic acid, and (4-[2-[2-{4-Butoxy-phenyl)-5-
methyl-oxazol-4-yl]-athylsul fanyl) -2-mathyl —phenoxy ) -
acetic acid and phammaceutically acceptable salts.
solvates, and hydrates thereof.

A Compound of Clasim 1 gelected from the group consisting
of -

2-{Z-(4-Fluorcphenoxymethyl} -4-[2~ (S-methyl-Z-
phenyloxazol-4-yl)ethoxylphenowy} -2-methylpropionic
acid, 2-{Z-{3-Flucrophencxymethyl)-4-[2-{5-methyl-2Z-

phenyloxazoel-4-yl) ethexylphancxy) -2-methylpropicnic acid, 2-

{2~ (2-Fluarophenoxymethyl) ~4- [2- {5-methyl-2-phenyloxazal-4-

y1lethoxylphenoxy}-2-wethylpropionic acid, 2-Methyl-2-{4-[2-

{5-methyl-2-phenyloxazol-4-yl) ethoxyl-2-p-
tolyloxymethylphenoxylpropionic acid,
2-Methyl-2-{4-[2- ({5-methyl-2-phenyloxazol-4-yllethowy] -
1-o-tolylonymethylphenoxy}propionic acid, 2-{2-(4-
Methoxyphenoxymethyl ) -4-[2-{5-methyl-2-phenyloxazol-4-
vl)ethoxylphenoxy) -2-methylpropiconic acid, 2-Methyl-2-
[4-[2—(5-methyl—E-phenyloxazol-4-yl)ethoxy]‘z—(4;
trifluoromethylphenoxymethyl} phenoxylpropionic acid,
2-{2-{Biphenyl-2-ylaxymethyl) -4~ [2-{5-methyl-2-
phenyloxazol-4-yl)ethoxy]phenoxy}-2-methylpropicnic
acid, 2-{2-{Biphenyl-4-yloxymethyl)-4-[2-{(5-methyl-2-
phenyloxazol-4-yl) ethoxy] phenoxyl -2-methylpropionic
acid, and pharmaceutically acceptable salts, sclvates,

and hydrates thereof.
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A Compound of Claim 1 selected from the group consisting
of

2-{Z2-Banzyloxymethyl-4- [2- (5-methyl-2-phenyloxazol-4-
¥i}-ethoxy]lphenoxy}-2-methylpropicnic acid, M8 {E3) m/ e
S30  (M+1). 2-[2-Tscprepylearbkamoyloxymethyl-4-12- (5
methyl-2-phenyloxazal-4-vl}ethoxylphenoxy-2-
methylpropionic acid, 2—{2—Beﬁzylcarbamoyloxymethyln4—
[2= {5-methyl-2-phenyloxazol-4-yl) ethoxy ] phenoxy} -2~
methylpropionic acid, 2-{2-14-
Fluorobenzylcarbamoy]loxymethyl) -4-[2-{5-methyl-2-
phenyloxazal-4-yl] ethoxy]phanoxy}-2-methylpropionic
acid, and pharmaceutically acceptable salts, solvates

and hydrates thereof.

A campound represented by the following structural

formula:

RE Q
RS
P
RB
R1———<<; | re” R0
N 0 R7
R7

and pharmaceutically acceptable salts, sclvates and
hydrates thereof. wherein:

Rl i= an unsubstituted or substituted group selected
from aryl, heteroaryl, cycleoalkyl, aryl-01-¢2 alkyl,
hetercaryl-Cl-C4 alkyl or cycloalkyl-Cl-C4 alkyl;
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RS is H, Cl1-C4 alkyl or aminoalkyl;
RE are each, independently, H. halo, C1-C6 alkyl, Cl-Cé
alkoxy, Cl-C& haloalkyl, C1-C6 haloslkoxy, cycloalkyl
eyeloalkyl-Cl-C4 alkyl, aryl-Cl-04 alkyl, or together

5 with the phenyl to which thevy are bound form naphthyl
or 1,2,3,d-tetrahydronaphthy;
R7 ars each, independently, B, halo, C1-Cé& alkyl. Cl1-C6
alkoxy, C1-C6 haloalkyl, Cl1l-Cb6 haloalkoxy, cycloalkyl-
C1-Cd 2lkyl, or aryl-Cl-C4d alkyl or Cl-Chalkoxyhenzyl,

-____,___(:f\l_l/NHFt,3

10 C1-Cé alkoxyaryl or a group of the formila © ;

RE is Cl1-C4 alkyl or C1-C4 haloalkyl:
R2 iz C1-CF alkyl or Cl1-C6 haloalkyl;
R10 is C1-Cl0 alkyl, C1-Cl1l0} haloalkyl, or a subztituted
or unsubstituted benzyl; and
15 R13 is selected from the group congisting of benzyl,
substituted benzyl, aryl, substituted aryl, substituted
C1-06 oycloalkyl, Cl-C6 cycloalkyl and CLl-C6 alkyl.
55. A compound of Claim 54 wherein R13 is sslected from the
group consisting of is selected from the group
z0 consisting of benzyl, substituted kenzyl, Cl-C&
cyeloalkyl, €1-C6 alkyl.
56. & compound cof the Formula:

R6 o
e
o RB R& o o
H1———4<; | Ro R10
M Hii—~g R7
R7

and pharmaceutically acceptable salts, solvates and
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hydrates thereof, whersin:

1, 2, or 3;

Bl ig an unsubstituted or substituted group selected
from aryl, hetercaryl, cycloalkyl, aryl-Ci-C4 alkyl,
heteroaryl-Cl-C4 alkyl or cycloalkyl-C1-C4 alkyl;

B is H, Cl1-C4 alkyl or amincalkyl;

RA are each, independently, B, halo, Ci1-06 alkyl, Cl1-Cé
alkoxy, C1-C6 haloalkyl, Cl1-C6 haloalkoxy, cycloalkyl,
cycloalkyl-Cl-C4 alkyl, aryl-Cl-04 alkyl, or together
with the phenyl to which they are bound form naphthyl
ar 1,2,3,4-tetrahydronaphthy;

R7 are each, independently, H, halo, C1-C6 alkyvl, Cl1-C&
alkoxy, CTl-C6 haloalkyl, Cl-C6 haloalkoxy, cycloalkyl-

- C1-cd alkyl, dr aryl-Cl-C4 alkyl or Cl-Céalkoxybenzyl,

Cl-Co alkomyaryl or a group of the

\/DTNHH,S

formula © ;

RE8 is Cl-C4 alkyl or C1-C4 halealkyl; RS is Cl-C6 alkyl
or C1-Cé6 halealkyl; R1Q0 iz ¢1-C10 alkyl, ©1-C10
haloalkyl, or a substituted or unsubstituted henzyl;
and ER13 is selected from the group coneisting of
benzyl, scubstituted benzyl, aryl, substituted aryl,
substituted Cl-Cé cycloalkyl, Cl-C6& cycloalkyl and Cl-
C6 alkyl.

57. a compound of Claim 56 wherein n is 1.

58. A compound of Claim 56 wherein n is 2,

52. & compound of any one of Claims 56, 57, or 58 wherein

K13 is selected from the group c¢onsisting of is
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gelected from the group consisting of ben=yl.
substituted beneyl, C1-C6 acycloalkyl, C1-C6 alkyl.
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