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liver cells. In Type | diabetes,

BACKGROUND OF THE INVENTION

Peroxisome Proliferator Activated Receptors (PPARs) are
10 members of the nuclear hormone receptor super family, which
are ligand-activated transcription factors regulating gene

expression. Various subtypes of PPARs have been discovered.
These include PPARa, PPARP or NUC1l, PPARy and PPARS.

The PPARa receptor subtypes are reported to be

15 activated by medium and long-chain fatty acids. They are
involved in stimulating beta-oxidation of fatty 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

20 PPARy receptor subtypes are reportedly involved in
activating the program of adipocyte differentiation and are
not involved in stimulating peroxisome proliferation in the

liver.



5 this reduced ability to store glucose is caused by reduced insulin
production. "Type Il D abetes" or "non-insulin dependent diabetes
mellitus'wOb/D3BA is the formof diabetes which is due tpCHUpsIER616nd
resistance to insulin stinulating or regulatory effect on glucose and
lipid metabolismin the 10 main insulin;sensitive tissues, nuscle, liver
and adi pose tissue. This resistance to insulin responsiveness results in
insufficient insulin activation of glucose uptake, oxidation and storage

in muscle and jnhadeguate insylin_ _repression of lipolysis in,adipose tissue
and of gl ucose T FFBREE | BnRHRERCPby PRSP nRl PP LV ReRot hoEE £81 1 s
become dﬁé%@§&tézgﬂu&@sén§ébéms thechedylbbesst OmpapeasBteati¥e pheduci ng
abnormally high levels of insulin and hyperinsulema results.
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Si nce i nsy, ”stéréggbﬁﬁoﬁﬁs 16Mah8 PP éPgF%ggscel&HI@%ng&agfaBétggycose’

am no acrds and t yceri de romthe by insuftn sensitive 'cells,
i nsul isn | tiseasrédueey ehhliegutd shoebeyatiedskevel saustdt bygkgdecedes and

LDL which,are_ risk factors in cardiovasculgr di seases. The constell ati on of

synpt oms TB8LEHE AT PHEFEYBE - hy pe¥YPRstf el 3PE5RBI nBH WrPR ™ APPRTtBnsi on,

el evated hodynaehghlisaBbexgt gd1iitatycexiten) and ehevabedl okDhjbBekBgwn as
Syndrone X. Current treatnment for diabetes nmellitus generally first

i nvol ves wheahnmeat duet hodpeprafduasierefsetaporeter ingolévnprianéaténg be
poor and &% £Q§u9£§89§eegkgg£egﬁeglucose and lipid metabolism in the
10 main insulin-sensitive tissues, muscle, liver and adipose
tissue. This resistance to insulin responsivenegs results
in insufficient insulin activation of glucose uptake,
oxidation and storage in muscle and inadequate insulin
repression of lipolysis in adipose tissue and of glucose
15 production and secretion in liver. When these cells become
desensitized to insulin, the body tries to compensate by
producing abnormally high levels of insulin and
hyperinsulemia results. Hyperinsulemia is associated with
hypertension and elevated body weight. Since insulin is
20 involved in promoting the cellular uptake of glucose, amino
acids and triglycerides from the blood by insulin sensitive
cells, insulin insensitivity can result in elevated levels
of triglycerides and LDL which are risk factors in
cardiovascular diseases. The constellation of symptoms
25 which includes hyperinsulemia combined with hypertension,
elevated body weight, elevated triglycerides and elevated
LDL is known as Syndrome X.
Current treatment for diabetes mellitus generally first
involves treatment with diet and exercise. However,
30 compliance can be poor and ags the disease progresses

treatment with hypoglycemics, typically sulfonylureas, is

often necessary. Sulfonylureas stimulate the B cells of the
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eventually fails and treatnment with insulin injection is necessary. In
addition, both sulfonylurea treatnent and insulin injection have the life
threatening 5 side effect of hypoglycenic coma. Therefore, patients using
these treatnments nust carefully control dosage. Thiazolidi nediones are a
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gastrointestinal disease, such as, inflanmmtor i sease. There

exists a hbeaefbreﬁEWBpharmas@upacaﬁuééynpgnZGO&hd@ﬁam@duIate t hese
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whi l e anel i orati a sﬁgé p%ecF ctr rent 5t PeatTERt

been shown to increase the sensitivity of 1nsulin sensitive
cells. Increasing insulin sensitivity rather than the
10 amount of insulin in the blood reduces the likelihood of

hypoglycemic coma. Thiazolidinediones have been shown to

increase insulin sensitivity by binding to PPARy receptors.
However, side effects associated with treatment with
thiazolidinediones include weight gain, and, for

15 troglitazone, liver toxicity.

PPAR0 and PPARY receptors have been implicated in
diabetes mellitus, cardiovascular disease, obesity, and
gastrointestinal disease, such as, inflammatory bowel
disease. There exists a need for new pharmaceutical agents

20 which modulate these receptors to prevent, treat and/ox
alleviate these diseases or conditions while ameliorating

side effects of current treatments.

SUMMARY OF THE INVENTION

25 The present invention is directed to compounds
represented by Structural Formula I and pharmaceutically

acceptable salts, solvates and hydrates thereof:



SUMMARY COF THE | NVENTI ON 25 The present invention is directed to conpounds
represented by Structural Formula | and pharmaceutically acceptable salts,
sol vat es vedd2/igdr at es t hereof: WO 02/ 16331 PCT/ US01/ 22616PCHUS@/22R® /| RS O
~nWR3O ORA RL Strctural Fornmula | In Structural Fornmula I, nis 2,
3, or 4 and Wis CH2, 5 CHOH, C(O_og 0. RL is an unsubstituted or
substituted group selected fromaryl, heteroaryl, cycloalkyl,
het er ocycl oal kyl, aryl-Cl-C4 al kyl, heteroaryl-d -C4 al kyl,
cycloal kyl-d-C4 alkyl, or t-butyl. RR is H Ci- al kyl, Cl1-C4 hal oal kyl
or phenyl. Y is an unsubstituted or 10 substitut group consi sting of
t hi ophen-2, 5-diyl or enylene. R3 is CL-C4 al kyl orﬁ%ﬁl hal oal kyl . R4
is a substituted or ungubstituted phen 03, 4-

' 1, 3] dCoxol -5- yl group. R5

t et rahydr onapht hyl , qui nal yI, dyl _or
. In oRey enb 6| ment, the present

Is H Cl1-C4 al kyl, or
i nvention al so rel ate®

——N ‘ R4

R1

Strctural Formula I

In Structural Formula I, n is 2, 3, or 4 and W is CH,,
5 CH{OH), C(0O) or O. Rl is an unsubstituted or substituted
group selected from aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, aryl-Cl-C4 alkyl, heteroaryl-Cl-C4 alkyl,
cycloalkyl-Cl-C4 alkyl, or t-butyl. R2 is H, Cl-C4 alkyl,
Cl-C4 haloalkyl or phenyl. Y is an unsubstituted or

10 substituted group consisting of thiophen-2,5-diyl or
phenylene. R3 is C1-C4 alkyl or C1-C4 haloalkyl. R4 is a
substituted or unsubstituted phenyl, naphthyl, 1,2,3,4-
tetrahydronaphthyl, quinolyl, pyridyl or benzoll,3]dioxol-5-
vl group. R5 is H, C1-C4 alkyl, or aminoalkyl.

15 In one embodiment, the present invention also relates
to pharmaceutical compositions which comprising at least one
compound of the present invention, or a pharmaceutically
acceptable salt, solvate, hydrate or prodrug thereof, and a
pharmaceutically acceptable carrier.

20 In another embodiment, the present invention relates to
a method of modulating a peroxisome proliferator activated
receptor by contacting the receptor with at least one
compound represented by Structural Formula I, and
pharmaceutically acceptable saltsg, solvates and hydrates

25 thereof



to pharmaceutical conpositions which conprising at | east one conpound of
the present invention, or a pharnaceutically acceptable salt, solvate,
hydrat e ovOprogsug t hereof, and a pharnmaceutically acceppe@bUsoicasts er. 20

I n anot her enbodi nent, the present invention relates to a nethod of
nodul ati ng a peroxi sonme proliferator activated receptor by contacting the
receptor with at | east one conpound'?é%résented by Structural Formula I,
and pharmaceutically acceptable salts, solvates and hydrates 25 thereof WO
02/ 16331 PCT/ USO1/ 22616 rth r enbodi ment, the resen nt
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pharmaceutical |y acceptable salts, solvates and hydrates thereof are

bel i eved Forbelaffective in treating Syndrome X, Type Il diabetes,

hyperglycen1a,TH¥pgam8$H 8maf 9R§ZPt¥?ngoa ggkggsﬁd%h hypert ensi on,

at her oscl erosi §; I SOT atd X and
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in mammal s; glucose, insulin, triglycerides, fatty acids and/or
cholesterBPer?ﬁfaaﬁﬁtPSﬁleVﬁ@ EBn%@uﬁégeé%hVﬁl%nf§ﬁéﬁt§P6eSY€ﬂF€@?thhan

conmpoundsreyer ent by aHsedst Ontheab1188%8a, CRYPEL 9B demia, obesity,

coagaulopathy, hypertension, atherosclerosis, and other
disorders related to Syndrome X and cardiovascular diseases
10 because they lower one or more of the following in mammals:
glucose, insulin, triglycerides, fatty acids and/or
cholesterol. In addition, the compounds exhibit fewer side
effects than compounds currently used to treat these
conditions.
15
DETAILED DESCRIPTION OF THE INVENTION

The terms used to describe the instant invention have
the following meanings herein.
As used herein, alkyl groups include straight chained
20 or branched Cl1-C4 hydrocarbons, which are completely
saturated.
Cycloalkyl groups, as used herein, include C3-C8
hydrocarbons, which are partially or completely saturated.
As used herein, aryl groups include carbocyclic
25 aromatic ring systems (e.g. phenyl), fused polycyclic
aromatic ring systems (e.g. naphthyl and anthracenyl) and
aromatic ring systems fused to carbocyclic non-aromatic ring
systems (e.g., 1,2,3,4-tetrahydronaphthyl).
Heteroaryl groups, as used herein, is an aromatic ring
30 system having at least one heteroatom such as nitrogen,

sulfur or oxygen. Heteroaryl groups include thienyl (also
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C3-C8 hydrocarbons, which are partiaJlg or conpletely saturated. As used
herein, aryl groups include carbocycll 25 aromatic ring systens (e.qg.
phenyl ), fused polycyclic aromatic ring systens (e.g. naphthyl and

ant hracen and aronatlc ring syste to_carbo C|IC n n-aromatic
"o “eyotehetten B0 RBstn xR BUR GRRRRUDRL nyPYr CHkE or HEFFO oups. a8
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such as nitrogen, sulfur or oxygen. Heteroaryl groups include thienyl

(al so WO 02/ 163812PCT+Cbod4 22648l grouef easedSE@ h@r@m ags" ehi aplyrényl "),
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aryl - group. - as-used hereln, i SCARCAryl su%s

Iinke@ tahavﬁﬁ@pﬁﬁﬁﬁ bueaﬁoafkuf gaebpn 5Stbaving fromone to four carbon
atons. A heteroaryI-Cl- C4- al kyl group, as used herein, is a heteroaryl
substituent thAtbPPESFPAREYF6™ §4cﬁﬁbﬁan6rﬁypanas used’ herein, is a

heteroaryl substituent that is linked to a compound by an
alkyl group having from one to four carbon atoms.

A cycloalkyl-Cl-C4-alkyl group, as used herein, is a

10 cycloalkyl substituent that is linked to a compound by an
alkyl group having from one to four carbon atoms.

An aminoalkyl group is an alkyl group having from one
to six carbon atoms which is substituted with at least one
amine represented by -NR12R12 in which each R12 are,

15 independently, a Cl-C6 alkyl or both R12 taken together with
the nitrogen to which they are attached form a five or six
membered heterocycloalkyl.

A heterocycloalkyl is a non-aromatic ring which
contains one or more oxygen, nitrogen or sulfer (e.g.,

20 morpholine, piperidine, piperazine, pyrrolidine, and
thiomorpholine). Preferred heterocycloalkyl group is
morpholine.

Substituents for aryl, heterocaryl and cycloalkyl groups
include halo, carboxyl, Cl-C4 alkyl, C1-C4 alkoxy, Cl-C4

25 haloalkyl, Cl-C4 haloalkoxy, nitro, cyano, CHO, hydroxyl,
Cl-C4 alkanoic acid and -C(O)NR13R13 in which each R13,
independently, H or a Cl-C4 alkyl.

Substituents for thiophen-2,5-diyl and phenylene include H,
Cl-C4 alkyl, Cl-C4 alkoxy, Cl-C4 haloalkyl and C1l-C4
30 haloalkoxy.
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i nventi on, and

R1— <\I/\
In Structural Formula II, R1l, R2 and R5 are as defined

R6

Structural Formula II

10 for Structural Formula I while R6 are each, independently,
H, Cl1-C4 alkyl or Cl-C4 alkoxy. In addition, R7 are each,
independently, H, halo, Cl-C4 alkyl, Cl-C4 alkoxy, Cl-C4
haloalkyl, Cl1-C4 haloalkoxy, nitro, methanesulfonyl, C3-C8
cycloalkyl, thienyl or phenyl. R8 are each, independently,

15 H, halo, Cl-C4 alkyl, Cl-C4 alkoxy, Cl-C4 haloalkyl, Cl-C4
haloalkoxy, nitro, methanesulfonyl, C3-C8 cycloalkyl,
thienyl, phenyl or together with the phenyl to which they
are bound form naphthyl, 1,2,3,4-tetrahydronaphthyl,
quinolyl or benzo[l,3]dioxol-5-yl. Further, R9 is C1l-C4

20 alkyl or Cl-C4 haloalkyl.

Examples of compounds having Structural Formula IT
include, for instance, the compounds described in Examples

1-89 and 92-140.



with their respective pharnmaceutical conpositions, have a structure
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1, RI, R2 and R5 are as defined 10 for Structural Formula | while R6 are
each, independently, H Cl1-C4 alkyl or_Cl-C4 al koxy. In addition, R7 are
each, independently, H halo, Cl1-C4 aIEf< Cl-4 al koxy, Cl-C4 hal oal kyl,
Cl- C4 hal oal koxy, nitro, nethanesul fonyl C3-C8 cycI oal kyl, thienyl or
phenyl . R8 are each, independent]y, H, hal o, -4 al k I Cl-C4 al koxy,
Cl- C4 hal oal kylore1PERT LoRaPLUY kbib CHI“PPBndﬁePﬁaﬁ SuPF&RYRE C3- C8

cycl oal kyh.nveﬁbh@ﬂ?/l anBNGIvh QheELQg%Te%EechbE Fﬂgrﬁa%%ﬁltlkalm' ch they are
bound form naphth , 2, 3, 4-t etrahydr onapht hy qui nol yl or

benzol 1, 3]:dinpweht$oyls, Eeveher stROctyrel repregenskekly byvosteucCnrhadl oal kyl .
Exanpl es Ef cog‘gogg?s having Structural Fornmula Il include, for instance,
t he conpolRGs™ bed i n Exanples 1-89 and 92-140. WD 02/ 16331
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Structural Formula IIT

10 In Structural Formula III, R5, R6, R7 and R8 are as
defined for Structural Formulas I and II while R10 is an
unsubstituted or substituted group selected from 2-thienyl,

3~thienyl, phenyl, cyclohexyl or l-methyl-cyclohexyl.



8 Mire preferably, the conpounds of the present invention, and with their
respective pharnaceutical conpositions, have a structure represented by

Structurayooroiaul a I11: 5 ORS O OR7 ORIO I | / \ nPCT/NS@/R616R6 RS
Structural Fornmula Il 10 In Structural Formula Ill, R5, R6, R7 and R8 are
as defined for Structural Formnul as | dlIll while RROis an unsubstituted
or substituted group selected from2-thienyl, 3-thienyl, phenyl,

cycl ohexyl or 1- nethyl cycl ohexyl. WD 02/ 16331 PCT/ USO1/ 22616 9 Even nore
ounds of th i nventi on, with their

referably, re d
Pespectlvg phaﬁ gﬁ?FEaPrGESFﬁﬁégtlgﬁg Cﬁ998u8d§tPSC?EFePFgﬁﬁﬁgented by
StructuralnvERtiyha LN3OWiV¥h OnHlr respective pharmaceutical

compositions, have a structure represented by Structural

Formula IV or V.
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Structural Formula IV
0O
OH
0 R7
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S N
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10 Structural Formula V
In Structural Formulas IV and V, R7 and R8 are as
defined for Structural Formula II while R11 is H, halo or
cl-c4 alkyl.
15 In an alternate embodiment, the compounds of the

present invention, and with their respective pharmaceutical
compogitions, have a structure represented by Structural

Formula VI.



OR7 OR85R8 Structural FormulaIlVOOH OR/ O/ \ RB fS NRL1 OR8
10 Structural Formula V In Structural Formulas IV and V, R7 and R8 are as
defined fwoooBtasctural Formula Il while R11 is H hal o orPCOUS@GR2a16kyl . 15
In an alternate enbodi nent, the conmpounds of the present invention, and
with their respective pharnmaceuti cal E%posi tions, have a structure
represented by Structural Formula VI. ) 02/ 16331 PCT/ US01/ 22616 - 10 R3
O R4 ORR I V
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Structural Formula VI

In Structural Formula VI, R1, R2, R3, R4 and RS are as
defined for Structural Formula I while V is C, C(OH)oxr C(O).
The compounds of Structural Formula I contain one or

more chiral centers, and exist in different optically active

10 forms. When compounds of Structural Formula I contain one
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 may be resolved by methods known to those

15 skilled in the art, for example by formation of
diastereoisomeric salts which may be separated, for example,
by crystallization; formation of diastereocisomeric
derivatives or complexes which may be separated, for
example, by crystallization, gas-liquid or liquid

20 chromatography; selective reaction of one enantiomer with an
enantiomer-specific reagent, for example enzymatic
esterification; or gas-liquid or liquid chromatography in a
chiral environment, for example on a chiral support for
example silica with a bound chiral ligand or in the presence

25 of a chiral solvent. It will be appreciated that where the
desired enantiomer is converted into another chemical entity
by one of the separation procedures described above, a

further step is required to liberate the desired



OR5 Structural Formula VI 5 In Structural Formula VI, Rl, R2, R3, R4 and
R5 are as defined for Structural Formula | while Vis C, C(OHor C(O.

The conpowv@d®1aBl Structural Forrmula | contain one or norepchiusal226msnt er s,
and exist in different optically active 10 forns. Wen conpounds of
Structural Formula | contain one chirgL center, the conmpounds exist in two
enantioneric forns and the present Tnvention includes both enantioners and
m xtures of enantiomers, such as racem c mxtures. The enantioners nay be
resol ved by nethods, known to those 15 skilled in the art, for exanple by

f or mat i orPRANL HPBEY bF eBPEBrer PELSENREIVRIXh ABRGCHELISeBRAPRE LHNSFBrM&Xanypl e,
by crystalli &HQQi%&&”E§'8§¥Hﬁe9¥§ét§§§9hé$ﬂ§rh§in896?¥§éhi or

conpl exes whitch nay be separated, for ‘exanple, by crystallization,

gas- | i quiacioivei gerdes chsohatogtaphysaselesteverr eatvenhnsof ooney

enantiomer wth an enantiongr-specifjc age for exanple enzymatic
esterifi ca?T6R “Hr9 g88€| FoaR 18?g¥ih3#% %ﬁ?gﬁgégﬁrgﬁhﬁsyﬁgggrﬁﬁiyal
envi r gnmeptsné pErexanphe on a chiral support for exanple silica with a

bound chiral ligand or in the presence 25 of a chiral solvent. It will be
appreci ated t hé® ahepset heefdespdeambpdhieBier the eonperndd Pt bBhanot her

chem cal eplily. Py,QREi8h LbE §epALALIQR.PLOCEIUr gsdgscpibed abgve, 2
embodiment, the compounds are (S)-3-{4-[2-(2-Phenyl-5-
methyl-oxazol-4-yl)-ethoxy]-phenyl}-2-methyl-2-phenoxy-

10 propionic acid, (S)-2-Methyl-3-{4-[2-(5-methyl-2-thiophen-2-
yvl-oxazol-4-yl)-ethoxyl]l-phenyl}-2-phenoxypropionic acid, and
(8S)-3-{4-[2-(2-cyclohexyl-5-methyl-oxazol-4-yl)ethoxy]-
phenyl}-2-methyl-2-p-tolyloxy-propionic acid.

When a compound represented by Structural Formula I has

15 more than one chiral substituent it may exist in
diastereoisomeric forms. The diastereoisomeric pairs may be
separated by methods known to those skilled in the art, for
example chromatography or crystallization ahd the individual
enantiomers within each pair may be separated as described

20 above. The present invention includes each diastereoisomer
of compounds of Structural Formula I and mixtures thereof.

Certain compounds of Structural Formula I may exist in
different stable conformational forms which may be
separable. Torsional asymmetry due to restricted rotation

25 about an asymmetric single bond, for example because of
steric hindrance or ring strain, may permit separation of
different conformers. The present invention includes each
conformational isomer of compounds of Structural Formula I
and mixtures thereof.

30 Certain compounds of Structural Formula I may exist in

zwitterionic form and the present invention includes each



further step is required to |iberate the desired WO 02/16331 PCT/ US01/ 22616
- 11 enantioneric form Alternatively, specific enantioners nay be

synt hesi a0 obys3asymet ri ¢ synthesi s using optically actipeT/usagRntss,
substrates, catalysts or solvents, or by converting one enantionmer into
the other by asymetric 5 transfornatiﬁg. In a nore preferred enbodi nent,

t he conpounds of the present invention“are S-enantioners. In a nost
preferred enbodinent, the conpounds are (S)-3-{4-[2-(2-Phenyl-5-

met hyl - oxazp| - 4-yl ) - et hoxy] - phenyl } - 2- net hyl - 2- pheno 10 opi.oni ¢ aci d,
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by Structyral Fornula.l, has %?engﬁ$ﬁtgﬁg 8?§sgghr%Lr%ybs553§58%g£5 i
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I ncl udes §aGQmB%QﬁEGB§OEEQH§EurQE £00RAYAds QhastrygkveakbnEormula | and
m xtures thereof. Certain conpounds of Structural Forrmula | may exist in
di f f er entcendbteonsnf oF put faaableor reinbi dhffayebs solvents or

different solvent mixtures for recrystallization;

10 crystallization at different temperatures; various modes of
cooling, ranging from very fast to very slow cooling during
crystallization. Polymorphs may also be obtained by heating
or melting a compound of Structural Formula I followed by
gradual or fast cooling. The presence of polymorphs may be

15 determined by solid probe nmr spectroscopy, ir spectroscopy,
differential scanning calorimetry, powder X-ray diffraction
or such other techniques.

Certain compounds of Structural Formula I and their
salts may exist in more than one crystal form and the

20 present invention includes each crystal form and mixtures
thereof.

Certain compounds of Structural Formula I and their
salts may also exist in the form of solvates, for example
hydrates, and the present invention includes each solvate

25 and mixtures thereof.

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

30 prepared by reaction of the compounds of the present
invention with a mineral or organic acid or an organic or

inorganic base. Such salts are known as base addition



separable. Torsional asymmetry due to restricted rotation 25 about an
asymetric single bond, for exanple because of steric hindrance or ring
strain, megopesait separation of different conforners. TheT/pseEERnts

i nvention includes each conformational isonmer of conpounds of Structural
Formula | and m xtures thereof. 30 geiﬁaLn conpounds of Structural Formula
| may exist in zwitterionic form and e present invention includes each
WO 02/ 16331 PCT/ US01/ 22616 - 12 zwitterionic form of conpounds of

Structural Formula | anpd i xtures thereof. Certain c upnds, of Structural
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Pol ynor phs may al so be_obtained by heating or nelting a conpound of

Struct ur af2£br fil & WhPéﬁromed by gradual or fast cooling. The presence of
pol ynor phs mayghey1pcdgt gEM BgdaBya$el hdiBEYDEaNBbmPBERET 8ECOPY, 1t

spectroscopy, differential scanning calorinetry, powler X-ray diffraction
Structural Formula I forms salts with pharmaceutically
acceptable bases. Some examples of base addition salts

10 include metal salts such as aluminum; alkali metal salts
such as lithium, sodium or potassium; and alkaline earth
metal salts such as calcium, magnesium, ammonium, or
substituted ammonium salts. Examples of substituted
ammonium salts include, for instance, those with lower

15 alkylamines such as trimethylamine, triethylamine;
hydroxyalkylamines such as 2-hydroxyethylamine, bis-(2-
hydroxyethyl) ~amine or tri- (2-hydroxyethyl)-amine,
cycloalkylamines such as bicyclohexylamine or
dibenzylpiperidine, N-benzyl-B-phenethylamine,

20 dehydroabietylamine, N,N’-bigsdehydro-abietylamine,
glucamine, N-methylglucamine; bases of the pyridine type
such as pyridine, collidine, quinine or quinoline; and salts
of basic amino acids such as lysine and arginine.

Examples of inorganic bases include, without

25 limitation, sodium hydroxide, potassium hydroxide, potassium
carbonate, sodium carbonate, sodium bicarbonate, potassium
bicarbonate, calcium hydroxide, calcium carbonate, and the
like.

Compounds of Structural Formula I, which are
30 gubstituted with a basic group, may exist as salts with

pharmaceutically acceptable acids. The present invention



or such other techniques. Certain conpounds of Structural Formula | and
their salts may exist in nore than one crystal formand the 20 present

i nvent i owOnzidides each crystal formand m xtures thereoPCT/C801261%
conmpounds of Structural Fornula | and their salts may also exist in the
formof solvates, for exanple hydrateg4 and the present invention includes
each solvate 25 and m xtures thereof. "Pharnmaceutically-acceptable salt”
refers to salts of the conpounds of the Structural Fornmula |I which are
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salts include ose sal by “reacti e compounds of the
pr esent hydenthmnrmﬁéb ahpﬁﬂebabmmdeerganudaaesd oetaanesgdfvaates,
i norgani ¢ base, Such falts are known as bhase addition WO 02/ 16331
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of a critical nature, so long as the salt as a whole Is
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acidic nol's %l%8np§ﬁ§ﬁ EPC S?Fug?uFSPlﬁoPﬁﬁpa | forns salts with

pharﬁHCGUtlca|TMese salts may be prepared by methods known to those
skilled in the art.
Certain compounds of Structural Formula I and their
10 salts may also exist in the form of solvates, for example
hydrates, and the present invention includes each solvate
and mixtures thereof.
Prodrugs are compounds of the present invention, which
have chemically or metabolically cleavable groups and become
15 by solvolysis or under physiological conditions the
compounds of the invention which are pharmaceutically active
in vivo. Prodrugs include acid derivatives well known to
practitioners of the art, such as, for example, esters
prepared by reaction of the parent acidic compound with a
20 suitable alcohol, or amides prepared 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
25 ester type prodrugs such as (acyloxy) alkyl esters or
( (alkoxycarbonyl)oxy)alkyl esters. Particularly preferred
esters as prodrugs are methyl, ethyl, propyl, isopropyl, n-
butyl, isobutyl, tert-butyl, morpholinoethyl, and N,N-
diethylglycolamido.
-30 Methyl ester prodrugs may be prepared by reaction of
the acid form of a compound of Formula I in a medium such as

methanol with an acid or base esterification catalyst (e.g.,



accept abl e bases. Sone exanpl es of base addition salts 10 include netal
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The term, “active ingredient” means the compounds
generically described by Structural Formula I as well as the

10 salts, solvates, and prodrugs of such compounds.

The term “pharmaceutically acceptable” means that the
carrier, diluent, excipients and salt must be compatible
with the other ingredients of the composition, and not
deleterious to the recipient thereof. Pharmaceutical

15 compositions of the present invention are prepared by
procedures known in the art using well known and readily
available ingredients.

“Preventing” refers to reducing the likelihood that
the recipient will incur or develop any of the pathological

20 conditions described herein.

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

25 "Pharmaceutically-effective amount" means that amount
of a compound, or of its salt, solvate, hydrate or prodrug
thereof, that will elicit the biological or medical response
of a tissue, system, or mammal. Such an amount can be
administered prophylactically to a patient thought to be

30 susceptible to development of a disease or condition. Such

amount when administered prophylactically to a patient can



hydrochl ori des, hydrobrom des, sulfates, nethanesul fonates, nitrates,

mal eates, acetates, citrates, fumarates, tartrates [e.g. (+)-tartrates,
(-)-tart vapexi1aB1 m xtures thereof 5 including racem ¢ m xPOT/®S)1/22616

succi nates, benzoates and salts wth am no acids such as glutam c acid.
These salts may be prepared by nethods Enomn to those skilled in the art.
Certain conpounds of Structural Formul 4° "and their 10 salts may al so
exist in the formof solvates, for exanple hydrates, and the present

i nvention_includes
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conditions the conpounds of the invention which are pharnaceutically active

in vivo. Prodmoystiwhighbelacsuidecieati tesmpellakrodn PPAR peaepteroners of

the art, such as, for_exanple, esters repar.ed by reaction Qf the parent
acidic coﬁﬁSEnﬁSmftRP%RQOgguPPQBVerﬁ?%Bﬁ%¥: %?l.ﬂiﬂ@S%BFﬁpargﬂéﬁ?S?gaction
of the, paLenl aeifogompaund; it a suiLabke gmbage,ScaPlseasg! i phatic or
aromatic esters derrvéd rrom acidic groups pendent on théeé conpounds of

this inveptreptare phefiadeediapeedsugsllinusoneaedievaistulsardasseabke to
prepare double 25 ester type prodrugs such as (acyloxy) alkyl esters or
( (al koxyc8YBERIFoRky) BPRYE tes BBFs I2PAFrPLBGPEE 2pr SLECAEG- esters as

prodrugs are ”Rthﬁgmmgﬁhyhs Qhoﬁﬁbivﬁaggﬁogﬁhmaﬁ'that is a member of

the taxonomic class Mammalia. The class Mammalia includes
10 humans, monkeys, chimpanzees, gorillas, cattle, swine,
horses, sheep, dogs, cats, mice, and rats.

Administration to a human is most preferred. The human
to whom the compounds and compositions of the present
invention are administered has a disease or condition in

15 which control blood glucose levels are not adequately
controlled without medical intervention, but wherein there
ig endogenoug insulin present in the human’s blood. Non-
insulin dependent diabetes mellitus (NIDDM) is a chronic
disease or condition characterized by the presence of

20 insulin in the blood, even at levels above normal, but
resistance or lack of sensitivity to insulin action at the
tissues. The compounds and compositions of the present
invention are also useful to treat acute or transient
disorders in insulin sensitivity, such as sometimes occur

25 following surgery, trauma, myocardial infarction, and the
like. The compounds and compositions of the present
invention are also useful for lowering serum triglyceride
levels. Elevated triglyceride level, whether caused by
genetic predisposition or by a high fat diet, is a risk

30 factor for the development of heart disease, stroke, and

circulatory system disorders and diseases. The physician of



butyl, isobutyl, tert-butyl, norpholinoethyl, and N, N diethyl gl ycol am do.
30 Methyl ester prodrugs nmay be prepared by reaction of the acid formof a
conmpound wob oFoBaul a | in a nedium such as nethanol w th paT/@seiR26r6 base
esterification catalyst (e.g., WO 02/16331 PCT/US01/22616 - 15 NaCH
H2SO4) . Ethyl ester prodrugs are prepaﬁgd in simlar fashion using ethanol
in place of nethanol. Morpholinylethyl’ester prodrugs may be prepared by
reaction of the sodiun1sa|t of a conpound of Structural Fornula Il (in5 a

medi um such_as dineth I - chl or hy e h ochl ori de
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the reci phente¥kil LAGURLObrdgvebRBoanY 8k the BahBeLadikedhuila (1),
or a tautomeric form thereof and/or a pharmaceutically
acceptable salt thereof and/or a pharmaceutically acceptable

10 solvate thereof to a hyperglycemic human or non-human mammal
in need thereof.

They are useful as therapeutic substances in preventing
or treating Syndrome X, diabetes mellitus and related
endocrine and cardiovascular disorders and diseases in human

15 or non-human animals.
The invention also relates to the use of a compound of

Formula I as described above, for the manufacture of a

medicament for treating a PPARa or PPARy mediated condition,
separately or in combination.

20 A therapeutically effective amount of a compound of
Structural Formula I can be used for the preparation of a
medicament useful for treating Syndrome X, diabetes,
treating obesity, lowering tryglyceride levels, raising the
plasma level of high density lipoprotein, and for treating,

25 preventing or reducing the risk of developing
atherosclerosis, and for preventing or reducing the risgk of
having a first or subsequent atherosclerotic disease event
in mammals, particularly in humans. In general, a
therapeutically effective amount of a compound of the

30 present invention (1) typically reduces serum glucose

levels, or more specifically HbAlc, of a patient by about
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whi ch nedi ate a disegs dition. Cbndltlons medi at ed by PPARa or
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swine, hoigesnesheepordoge.ioat soefltEesoBltEa! 2rofdil giahpation to a human

is most preferred. e huma
consisting of antlhyperllpldemlc agent, plasma HDL-raising

agents, antihypercholesterolemic agents, fibrates, vitamins,

10 aspirin, insulin secretogogueg, insulin and the like can be
used together for the preparation of a medicament useful for
the above-described treatments.

Advantageously, compositions containing the compound of
Structural Formula I or the salts thereof may be provided in

15 dosage unit form, preferably each dosage unit containing
from about 1 to about 500 mg be administered although it
will, of course, readily be understood that the amount of
the compound or compounds of Structural Formula I actually
to be administered will be determined by a physician, in the

20 1light of all the relevant circumstances.

When used herein Syndrome X includes pre-diabetic
insulin resistance syndrome and the resulting complications
thereof, insulin resistance, non-insulin dependent diabetes,
dyslipidemia, hyperglycemia obesity, coagulopathy,

25 hypertension and other complications associated with
diabetes. The methods and treatments mentioned herein
include the above and encompass the treatment and/or
prophylaxis of any one of or any combination of the
following: pre-diabetic insulin resistance syndrome, the

30 resulting complications thereof, insulin resistance, Type II
or non-insulin dependent diabetes, dyslipidemia,

hyperglycemia, obesity and the complications associated with



to whom t he conmpounds and conpositions of the present invention are
adm ni stered has a disease or condition in 15 which control bl ood gl ucose

| evel s ameonpiedadequately controlled w thout nedical inteeveseine but
wherein there is endogenous insulin present in the human's bl ood. Non-

i nsulin dependent diabetes nmellitus (NLBDM is a chronic disease or
condition characterized by the presence of 20 insulin in the blood, even at
| evel s above normal, but resistance or |ack of sensitivity to insulin
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by a high fat diet, is arisk 30 factor for the devel opnent of heart
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to identiFY RURBRSORNBGM PRCbBRhePPT Sf POM-SARTAT sEFSETSn28F Ffe conmpounds
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provides a nethod for the 5 treatnent and/or prophyl axis of h{perglycenia
in a hunmpfberapy includes administration of a single pharmaceutica

dosage composition which contains a compound of Structural

10 Formula I and one or more additional active agents, as well

as 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 thereof and an insulin secretogogue such as biguanides,

15 thiazolidinediones, sulfonylureas, insulin, or o-glucosidose
inhibitors can be administered to the patient together in a
single oral dosage composition such as a tablet or capsule,
or each agent administered in separate oral dosage
formulations. Where separate dosage formulations are used,

20 a compound of Structural Formula I and one or more
additional active agents can be administered at essentially
the same time, i.e., concurrently, or at separately
staggered times, i.e., sequentially; combination therapy is
understood to include all these regimens.

25 An example of combination treatment or prevention of
atherosclerosis may be wherein a compound of Structural
Formula I or salts thereof is administered in combination
with one or more of the following active agents:
antihyperlipidemic agents; plasma HDL-raising agents;

30 antihypercholesterolemic agents, fibrates, vitamins,

aspirin, and the like. As noted above, the compounds of



non- human manmal which conprises adm nistering an effective, non-toxic
anount of a conpound of the general fornmula (1), or a tautoneric form

t her eof amalbwie3al pharnmaceutically acceptable salt thereoPCHUE)ION6E
pharmaceutically acceptable 10 solvate thereof to a hyperglycem ¢ human or
non- human mamal in need thereof. Theé are useful as therapeutic
substances in preventing or treating Syndrone X, diabetes nellitus and
rel ated endocrine and cardiovascul ar disorders and diseases in human 15

or non-hu The |n entjon _al rel to_t . ound
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30 present invention typicall ces serum glucose [evels, or nore
speci fi caihipibbBbes, obthepatinenfiibhy seboetogogues, insulin as well as

the active agents discussed above for treating

10 atherosclerosis.

The compounds of the present invention, and the
pharmaceutically acceptable salts, solvates and hydrates
thereof, have valuable pharmacological properties and can be
used in pharmaceutical compositions containing a

15 therapeutically effective amount of a compound of the
present invention, or pharmaceutically acceptable salts,
esters or prodrugs thereof, in combination with one or more
pharmaceutically acceptable excipients. Excipients are
inert substances such as, without limitation carriers,

20 diluents, fillers, flavoring agents, sweeteners, lubricants,
solubilizers, suspending agents, wetting agents, binders,
disintegrating agents, encapsulating material and other
conventional adjuvants. Proper formulation is dependent
upon the route of administration chosen. Pharmaceutical

25 compositions typically contain from about 1 to about 99
weight percent of the active ingredient which is a compound
of the present invention.

Preferably, the pharmaceutical formulation is in unit
dosage form. A "unit dosage form" is a physically discrete

30 unit containing a unit dose, suitable for administration in

human subjects or other mammals. For example, a unit dosage
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serum HDwWOev&d3s1 in a patient. Preferably, HDL | evels w | PCTi80/26T6cased by
about 30% or nore. 5 Additionally, an effective amount of a conpound of
Structural Fornmula | and a therapeutlcghly effective anount of one or nore
active agents selected froma group sisting of: antihyperlipidemc
agent, plasma HDL- raising agents anti hyperchol esterol em ¢ agents,

fibrates, _vitamns, 10 as
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di abet es dysli pidem a, hyperglycem a obesity, coagul opat hy,
according to the particular treatment involved.
The dosage regimen utilizing the compounds of the
10 present invention is selected by one of ordinary skill in
the medical or veterinary arts, in view of a variety of
factors, including, without limitation, the species, age,
weight, sex, and medical condition of the recipient, the
severity of the condition to be treated, the route of
15 administration, the level of metabolic and excretory
function of the recipient, the dosage form employed, the
particular compound and salt thereof employed, and the like.
Preferably, the compounds of the present invention are
administered in a single daily dose, or the total daily dose
20 may be administered in divided doses, two, three, or more
times per day. Where delivery is via transdermal forms, of
course, administration is continuous.
Suitable routes of administration of pharmaceutical
compositions of the present invention include, for example,
25 oral, eyedrop, rectal, transmucosal, topical, or intestinal
administration; parenteral delivery (bolus or infusion),
including intramuscular, subcutaneous, intramedullary
injections, as well as intrathecal, direct intraven-
tricular, intravenous, intraperitoneal, intranasal, or
30 intraocular injections. The compounds of the invention can

also be administered in a targeted drug delivery system,



25 hypertension and other conplications associated with diabetes. The
nmet hods and treatnents nentioned herein include the above and enconpass
t he treatwent/i@sd/ or prophylaxis of any one of or any copOi/mati/nicof the
followi ng: pre-diabetic insulin resistance syndronme, the 30 resulting
conplications thereof, insulin resistagge, Type Il or non-insulin
dependent di abetes, dyslipidenia, hypéfglycenia, obesity and the
conplications associated with WD 02/ 16331 PCT/ US01/ 22616 - 19 di abetes
i ncl udi ng_cardi ovascul ar di sease, especi all at her.oscl erosi_s. . The
conpositi8H§£a?§'f PhufFafER EndlﬁdﬁiEFEPépgg CRAERE Wdkfe © Qﬁgpgﬁlﬁ&nner as
detail ed heneiBpedheicogpeynds,of 5 the instant invention nmay be used
effectively alone or in conbination with one or nore additional active
agents dependFay enathadmeésiistdatarget theecoppoundiwbicast ben t her apy

i ncl udes 1 nkstration a.single.phar utical d i.tion which
cont ai ns gg%%ﬁ%%éﬁg ggaggggbpﬁfg%m%iglggrg%%agF%gﬁ' %%%gﬁPgﬁgfgag di tional
acti ves agehtgmaasuvebh11gs aadebiiadl eatheni el sawednp euaemo fi nSt-hec tutcal
Formula | and each active_agent in its own separate pharnaceutical dosage

for mul at i SHEPFERTEXERPI ERER 1E0MBEURETBPUSHFUCEUICEIS FEMRITE O E6r Deher eof
and an i nsukia1566665099gNE c8uch 133 18] ouanides, 15 Haikazoljainediones,

sul fonylureas, insulin, or a-glucosidose inhibitors can be admnistered to
t he pati edrapeget heepenlaes, liquids, elixers, tinctures, gels,
emulsions, syrups, slurries, suspensions and the like, for

10 oral ingestion by a patient to be treated. Pharmaceutical
preparations for oral use can be obtained by combining the
active compound with a solid excipient, optionally grinding
a resulting mixture, and processing the mixture of granules,
after adding suitable auxiliaries, if desired, to obtain

15 tablets or dragee cores.

For oral administration in the form of a tablet or
capsule, the active ingredient may be combined with an oral,
non-toxic, pharmaceutically-acceptable carrier, such as,
without limitation, lactose, starch, sucrose, Qlucose,

20 methyl cellulose, calcium carbonate, calcium phosphate,
calcium sulfate, sodium carbonate, mannitol, sorbitol, and
the like; together with, optionally, disintegrating agents,
such as, without limitation, cross-linked polyvinyl
pyrrolidoﬁe, maize, starch, methyl cellulose, agar,

25 bentonite, xanthan gum, alginic acid, or a salt thereof such
as sodium alginate, and the like; and, optionally, binding
agents, for example, without limitation, gelatin, acacia,
natural sugars, beta-lactose, corn sweeteners, natural and
synthetic gums, acacia, tragacanth, sodium alginate,

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

without limitation, magnesium stearate, sodium stearate,



.single oral dosage conposition such as a tablet or capsule, or each agent
adm ni stered in separate oral dosage fornul ati ons. Where separate dosage

f or mul at ivome2/&6381 used, 20 a conpound of Structural FornuP@r/usamtsmne or
nore additional active agents can be adm nistered at essentially the sane
time, i.e., concurrently, or at separaéﬁly staggered tines, i.e.,
sequential ly; conbination therapy is"~ derstood to include all these

regi mrens. 25 An exanpl e of conbination treatnent or prevention of

at heroscl erosi s na rein a conpound, of truct%ral Formula | or salts

¥,$e wher
t her eof i SC88HT Ai 8t L edSPAIEBNBILRZLPoN SO IR BREZ0P X For 8°GF "Fhe fol | owi ng

active aggpbeate@ntbQYPRr bhRbUeaC 288BL SanBl 88ER 1Kl aliRgaa888kge 30
anti hypercholesterol em ¢ agents, fibrates, vitamns, aspirin, and the
li ke. As noiedfabovés eheapsmpeunds vbyWooo2p16331nPefdusdon22616 - 20
Structural gornu a l c?ﬁ be adni@isteredan ggnbigagggnsmﬁhha mor e t han one
addi ti onal"®&ct 19 Saagn .eAﬁgpﬁgr g??ﬁp?e o contihaticon Pﬁeraﬁy can be seen
in treatiFagedi abetes and rel ated disorders wherein the 5 conpounds of
Structural Fornula_ |, salts thereof can be effectively used in caonbination
with, for exanpPeid SgrioipriiteasiopegiRRides, POMCE S i drkdgtenand

o0 Le0, BESELE AL e LheE ptiliny SSELRl agome hBatlions vel |
which may also act as flavoring agents, lubricants,
solubilisers, suspending agents, binders, tablet

10 disintegrating agents and encapsulating material.
In powders, the carrier is a finely 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
15 proportions and compacted in the shape aﬁd slze desired.
Various other materials may be present as coatings or
to modify the physical form of the dosage unit. For
instance, tablets may be coated with shellac, sugar or both.
A syrup or elixir may contain, in addition to the active
20 ingredient, sucrose as a sweetening agent, methyl and
propylparabens as preservatives, a dye and a flavoring such
as cherry or orange flavor.
Sterile liquid formulations include suspensions,
emulsions, syrups, and elixirs. The active ingredient can
25 Dbe dissolved or suspended in a pharmaceutically acceptable
carrier, such as sterile water, sterile organic solvent, or
a mixture of both sterile water and sterile organic solvent.
The active ingredient can also be dissolved in a
suitable organic solvent, for example, aqueous propylene
30 glycol. Other compositions can be made by dispersing the
finely divided active ingredient in agueous starch or sodium

carboxymethyl cellulose solution or in a suitable oil.



10 at heroscl erosis. The conpounds of the present invention, and the

phar maceutical ly acceptable salts, solvates and hydrates thereof, have

val uabl e whaz/naepl ogi cal properties and can be used in phar/mwacersiocal
conpositions containing a 15 therapeutically effective anount of a conpound
of the present invention, or pharnaceg%ically acceptable salts, esters or
prodrugs thereof, in conbination with e or nore pharmaceutically
accept abl e excipients. Excipients are inert substances such as, w thout
limtation carriers, 20 diluents, fill

flavori agents, sweeteners,
|ubricants, sofFaBPPi $8FES §E§p€ﬁ8Vﬁ6e§g@ﬁF§ SHéFFBgS g %ﬂggsblnEBFs

dlSlntegr@EiQQpéﬁﬁaéé %Bﬁé@ﬁ%ké&éagsﬂg&ﬁrb%hu@@QthR8& b@oggeatlonal
adj uvants. Proper fornulation is dependent upon the route of

admi ni st rehioh mhvsentiPhaldwceanteah aBmcampbscti 6adct yppéaiipyéont ain

f b . ab 99 h whi ch
2 compount 5t fE R cSeRPEPRIGHE LonbObY BFYABTS . SLKECAhabRaLBaL | cal

formulzati efcasitm dhbkiddosageqghesnsofutiibhk, daﬁageuﬁ@aﬂsﬂel srgaphysical ly
discrete 30 unit containi;gaa unit dose, suitable for admnistration in
human subfeLYSnBF SrhePliaRfaléXtrErSexahpPEtUALEnPE ROSREBLACTEY/ 8331

PCT/ US01/ géﬁéﬁ E?egﬂe tgpAeean Pedila&égs%étgh tsa%gt aBht& FauaReL,Of

capsul es or "unit dose” I's a prede er m ned quantity of the
or to characterize different combinations of active compound

doses.

10 Pharmaceutical preparations which can be used orally
include push-£fit capsules made of gelatin, as well as soft,
sealed capsules made of gelatin and a plasticizer, such as
glycerol or sorbitol. The push-£fit capsules can contain the
active ingredients in admixture with filler such as lactose,

15 Dbinders such as starches, and/or lubricants such as talc or
magnesium stearate and, optionally, stabilizers. In soft
capsules, the active compounds may be dissolved or suspended
in suitable liquids, such as fatty oils, liquid paraffin, or
ligquid polyethylene glycols. In addition, stabilizers may

20 be added.

All formulations for oral administration should be in
dosages suitable for such administration. Particularly
suitable compositions for oral administration are unit
dosage forms such as tablets and capsules.

25 For parental administration the compounds of the
present invention, or salts thereof, can be combined with
sterile aqueous or organic media to form injectable
solutions or suspensions. Formulations for injection may be
presented in unit dosage form, such as in ampoules or in

30 multi-dose containers, with an added preservative. The
compositions may take such forms as suspensions, solutions

or emulsions in oily or aqueous vehicles, and may contain



active conmpound of the present invention, calculated to produce the
desired therapeutic effect, in association with 5 one or nore

phar macewo® ozld39t accept abl e exci pients. The quantity of BCT/HUS@/2ngr edi ent
in aunit dose may be varied or adjusted fromabout 0.1 to about 1000
mlligranms or nore according to the pgéticular treatnment involved. The
dosage reginmen utilizing the conpounds“of the 10 present invention is

sel ected by one of ordinary skill in the nedical or veterinary arts, in

V|em10f a vari et factors, including, without limtation e speci es,
age, Tprron ibr%nﬂgﬂﬁﬁ?c%Wc%d%ﬂl??%ﬁeﬁﬁg?ﬁe ?E@#gﬁ%ﬁ%ngtﬁ%&pgﬁverlty of
the Condlciis@gslef@u@@ dseated, the HRatRa0EuLdaUMESLRET bt eAp1Ehectevel of
nmet abol i c and excretory function of the recipient, the dosage form

enpl oyed, 1mj@¢t@%&e|@@eaxn@bw®@uﬁ@enhbesagvephéré@lubnﬁnay@a and the |ike.
Pr ef er abl t he compoun resen nve n tered in a
9P AR ST e Por b B SRt 0 S ko ReTaa - ap g

single d y dose hinrstered in

di vi ded des@saritontbf estedl 1801k étBRE1pEEoTayioNbese dekbeesyons.via
transdernmal forns, of course, admnistration_is continuous. Suitable
routes of adithi€2FaFi obef LpHArAaeeUPE caFerEbRpaRAt oRE BE £h8igr BSent

I nventi Ontﬂé'céklgémtfQﬁaexégpﬂxesyrgég%ﬁilt§yggiggs regt akystrgasmicosal ,

topical, or intestinal adm nistration; parenteral delivery (bolus or
|nfu5|on)stabhelundag therapndcuians sﬁbmanaﬁegugrelﬁndaﬁbduagarynd
injeCtiOQ%usgsng£éeggrve gégfﬁsé ag§r88£tgﬁgﬁg¥$8n The carrier
10 can be solvent or dispersion medium containing, for example,
water, preferably in physiologically compatible buffers such
as Hanks's solution, Ringer's solution, or physiological
saline buffer, ethanol, polyol (e.g. glycerol, propylene
glycol and liquid polyethylene glycol), propylene glycol and
15 liguid polyethylene glycol), suitable mixtures thereof, and
vegetable oils. Under ordinary conditions of storage and
use, these preparations contain a preservative to prevent
the growth of microorganisms.
The injectable solutions prepared in this manner can
20 then be administered intravenously, intraperitoneally,
subcutaneously, or intramuscularly, with intramuscular
administration being preferred in humans.
For transmucosal administration, penetrants appropriate
to the barrier to be permeated are used in the formulation.
25 Such penetrants are generally known in the art. The active
compounds can also be administered intranasally as, for
example, liquid drops or spray.
For buccal administration, -the compositions may take
the form of tablets or lozenges formulated in a conventional
30 manner.
For administration by inhalation, the compounds for use

according to the present invention are conveniently



tricular, intravenous, intraperitoneal, intranasal, or 30 intraocul ar

I njections. The conpounds of the invention can also be admnistered in a
target ed vdo ozj16del i very system WO 02/16331 PCT/ US01/ 22616PCHUR®@/22616Cch as,
for exanple, in a |liposone coated with endothelial «cell-specific antibody.
For oral adm nistration, the conpounds_can be formulated readily by

conbi ning the active conpounds with ~52§h5rnaceutically acceptable carriers
wel |l known in the art. Such carriers enable the conpounds of the invention

pilLls,

to be forn¥lated as aﬁle% Eomdera, sacF ﬁ gr anul es, gees,
capsul es, def fuerasd é?l? Fs °¥Wn8?u?e§ Y gBPESer o fiRa L G, Ogyﬁﬂpgergﬁﬁ rles
suspensi 0gsra dpkegehtgelo£0£ré9 BE@EshBQ%éE'BHcQ% arpat heBh1taebe treated.
Phar maceut’i ca preparations f oral use can be obtai ned by conblnlng t he

active cowpbbndhanuﬁea050a|auekebbﬁeprOpeéﬂﬁnhalByQQV|ndlng a resulting

m xture, nd pLoces ure granuhe addi ng suitable
auxiliarlerc ?r8§ ? %gr gtﬂ%?%rn éCFaBF ?gu§¥08§gé§8eéores For oral

admi nisst r@1tamowtébgafmwr@étnahabl ebrbbn capstibie, okhetaeli weikapledi ent
may be conbined with an oral non-toxi c,. pharmaceuti cal | y-acceptabl e
carrier, $3€h ash thft ABEE anPF8F58ﬁ12P§098§@SO§t5P€th§G@Po§€lthé¥ose

20 met hyl ,gehLuLosencaabe 5%9%99@&5%&1@%0 EH”H@EQ@@QaTaemet%?EQ' um
sul fate, sod |un1cargonate manni t o sorb
amount . Capsules and cartridges of gelatin for use in an
inhaler or insufflator may be formulated containing a powder

10 mix of the compound and a suitable powder base such as
lactose or starch.

Pharmaceutical compositions of the present invention
can be manufactured in a manner that is itself known, e.g.,
by means of conventional mixing, dissolving, granulating,

15 dragee-making, levigating, emulsifying, encapsulating,
entrapping or lyophilizing processes.

In making the compositions of the present invention,
the active ingredient will usually be admixed with a
carrier, or diluted by a carrier, or enclosed within a

20 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, lyophilized solid or paste,
semi-solid, or liquid material which acts as a vehicle, or
can be in the form of tablets, pills, powders, lozenges,

25 elixirs, suspensions, emulsions, solutions, syrups,
aerosols (as a solid or in a ligquid medium), or ointment,
containing, for example, up to 10% by weight of the active
compound. The compounds of the present invention are
preferably formulated prior to administration.

30 The following pharmaceutical formulations 1 through 8
are illustrative only and are not intended to limit the

scope of the invention in any way. "Active Ingredient”,



the like; together with, optionally, disintegrating agents, such as,
without limtation, cross-Ilinked polyvinyl pyrrolidone, maize, starch,

met hyl cevOotosel agar, 25 bentonite, xanthan gum al gi ni BCROB@E/22616 a sal t
t hereof such as sodiumalginate, and the like; and, optionally, binding
agents, for exanple, wthout IinitatLoa gel atin, acacia, natural sugars,
beta-1 actose, corn sweeteners, natural an synt hetic guns, acaci a,
tragacant h, sodi um al gi nate, 30 carboxynet hyl -cel | ul ose, pol yet hyl ene

gl ycol, waxes, and the like; and, tional | | ubricatin ents, for
axanpl . CREBRGULS! Pt PEPPORE RUGRESKAM SeSrrE usad: GATOLear & 85 WO

02/ 16331 BETLYSORL226%6 - 23 stearic acid, sodiumoleate, sodium
benzoate, sodium acetate, sodiumchloride, talc, and the |ike. Wen a
dosage wunit formis a capsule, it may contain, in addition to materials
of the above type, a liquid carri 5 fatty oil. Solid form
formul ati ons i nclude powders, tanéE§&%§F cg%sules. A solid carrier can be
one or5 noHerdubsfande cwbbahesayral peepetredsukliagortheg fagantvdngl ubri cants,
sol ubi li sers, suspendi ng agents, binders, tablet 10 disintegrating agents
and encapsBPEerfhg§ hdferial . In powders, the carrier is a finely divided
solid which is in admxture with the finely divided agjyug-ingredient. In
tablets, the active ingredient is mxed with a carrier

(mg/capsule)
Active Ingredient 250
Starch, dried 200
Magnesium stearate 10
Total ' 460 mg

Formulation 2

A tablet is prepared using the ingredients below:

10
Quantity
(mg/tablet)

Active Ingredient 250
Cellulose, microcrystalline 400
Silicon dioxide, fumed 10
Stearic acid 5
Total 665 mg

The components are blended and compressed to form tablets

each weighing 665 mg



havi ng the necessary binding properties in suitable 15 proportions and
conpacted in the shape and size desired. Various other materials may be
present asoopai3dngs or to nodify the physical form of theCcOoUS@gR616nit. For
i nstance, tablets nay be coated with shellac, sugar or both. A syrup or
elixir may contain, in addition to the_active 20 ingredient, sucrose as a
sweet eni ng agent, nethyl and propylﬁa?gbéns as preservatives, a dye and a
flavoring such as cherry or orange flavor. Sterile liquid formulations

i ncl ude suspensi ons, enulsions, syrups, and elixirs. The active ingredient
can 25 be dissolved or suspended in a pharnaceutically acceptable carrier,
such as sterile water, sterile organheiSoiymen, or a mxture of both
sterile water and sterile organic solvent. The active ingredient can al so
be di ssol &edagnoaocduspibteonr janbrepolrednconteinéranphe, faddewisgpr opyl ene
30 glycol ., O her Eonpositions can be made by dispersing the finely divided
active inﬁ?@ﬁ?%ﬁ? P aqueous starch or sodium carboxynethyl cellul ose
solutimon or in a suitable oil. WD 02/16331 PCT/US01/ 22616 - 24 Dragee
cores are provided wth suitable coatings. For this purpose, concentrated
sugar solutions may be used, which may optionally contéﬁﬁﬁﬁﬂh1arabic,

tal c, polégkg¥ Iﬂgkéahgﬂene1 carbopol gel, polyethylene ¢ ygol, and/or 5
€,

titani um di oxi acquer solutions, and suitable organic
Ethanol 25.75
Propellant 22 (Chlorodifluoromethane) 74.00
Total 100.00

The Active Ingredient is mixed with ethanol and the mixture
added to a portion of the propellant 22, cooled to 30°C and
transferred to a f£illing device. The required amount is

10 then fed to a stainless steel container and diluted with the
remainder of the propellant. The valve units are then fitted

to the container.

Formulation 4
15 Tablets, each containing 60 mg of Active ingredient, are

made as follows:

Active Ingredient 60 mg
Starch 45 mg
Microcrystalline cellulose 35 mg
Polyvinylpyrrolidone (as 10% solution in water) 4 mg
Sodium carboxymethyl starch 4.5 mg
Magnegium stearate 0.5 mg
Talc 1 mg

Total 150 mg



solvents or solvent m xtures. Dyestuffs or pignents may be added to the
tabl ets or dragee coatings for identification or to characterize different
conbi nat ivolme2/of33act i ve conpound doses. 10 Pharnaceuti cal POT/@p@Eraticons

whi ch can be used orally include push-fit capsul es made of gelatin, as
wel | as soft, sealed capsules made of gelatin and a plasticizer, such as
gl ycerol or sorbitol. The push-fit cépg | es can contain the active
ingredients in adm xture with fiIIer such as | actose, 15 binders such as
starches, _and/ or Iubrlcanés such g gr ﬂgggesiun1stearat§ and,
opti onal | JResfabive-ERgTe ﬁe§5fts éﬁﬁ ufes, ¢ EEPvE*EoRpGtflds may be
d|ssolvedtg£0§$§p§nggd akNmadht gbke ki aykdanasweReds thatbhigfhhs, irhauid
paraffin, iquid polyethylene glycols. In addition, stabi i zers may 20
be added. amewar solutionschoEasnangaseilvényapysnodhdone Be paxedosages
sui tabl e foE h 9thTE§ EatboaerPagtlcghgr ﬁ%gt%gle G s%gaons for

or al adnlnls Foh-are anrt® Hosage Or e sUCh ~4s t abf et § capsules. 25
For p&?entnkoagn1alﬁbtanﬂomebheucsnpeuads ofThbegrahaseatsbnpebahaad or
salts thereof, can be conbined with sterile aqueous or organic nmedia to
form i nj eeF8bfieiedoptit PBRS BPRIsREFERS 6RAEOULHr AUNGLi dRSTESP Pnfection may

be presegiggsin @Hét398§ﬁﬂec5956k¥§%9ﬂy§5str@Hpoﬂbgﬁe%Euhns%gaggké"dose

containers, wth an added preservati conposi f1ons may take such
forns as suépeaécongreg@busﬂgnpassed through a No. 60 mesh U.S.

sieve, are then added to the granules which, after mixing,
10 are compressed on a tablet machine to yield tablets each

weighing 150 mg.

Formulation 5
Capsules, each containing 80 mg of Active Ingredient, are

15 made as follows:

Active Ingredient 80 mg
Starch 59 mg
Microcrystalline cellulose 59 mg
Magnesium stearate 2 mg
Total 200 mg

The Active Ingredient, cellulose, starch, and magnesium
stearate are blended, passed through a No. 45 mesh U.S.
20 sieve, and filled into hard gelatin capsules in 200 mg

guantities.



or emulsions in oily or aqueous vehicles, and may contain WO 02/ 16331

PCT/ US01/ 22616 - 25 formulatory agents such as suspendi ng, stabilizing
and/ or ov@pBIEGBNg agents. The pharmaceutical forns suitabCEUROIr22616

i njectable use include sterile aqueous solutions or dispersions and
sterile powders for the extenporaneous g preparation of sterile injectable
solutions or dispersions. 1In all ca§e§, the formnust be sterile and nust
be fluid to the extent that each syringability exists. it nust be stable
under the conditions of manufacture and storage and nust be preserved
agai nst any contami nation. The caf?5&+lao-¥arP be sol vent or di spersion
”Ed'“”?co§&%b§%ﬂeoriéé exahR! eontWehehg PEST REABkEYALRiPAYS ?k@&&@ﬁELy
conpati bl e buffers such as Hanks's so?utlon, Ri nger's sol ufion, or

physi ol ogaral madal anefbifipws;: ethanol, polyol (e.g. glycerol, propylene

gl ycol and liquid polyethylene glycol), propylene glycol and 15 liquid

pol yet hyl ene glycol), suitable m xtures thereof, and vegetable oils. Under
ordi nary gsepéi;ti ongrefisherage and use, these preparatizpes mgontain a
preservative to prevent the growmh of m croorganisnms. The injectable

sol uti onsSprepared fatthi 3chanaéyceandeso then be adnii

intravenoysly; intraperitoneally, subcutaneously, or 4 nt cularly, with
intranuscu?ar adm ni stration being preferred in hunan§.2%ggkfransnucosal
adm nistration, penetrants appropriate

The Active Ingredient is passed through a No. 60 mesh U.S.
sieve and suspended in the saturated fatty acid glycerides
previously melted using the minimum heat necessary. The
mixture is then poured into a suppository mold of nominal 2g

10 capacity and allowed to cool.

Formulation 7
Suspensions, each containing 50 mg of Active Ingredient per

5 ml dose, are made as follows:

15
Active Ingredient 50 mg
Sodium carboxymethyl cellulose 50 mg
Syrup 1.25 ml
Benzoic acid solution 0.10 ml
Flavor q.v.
Color g.v.
Purified water to total 5 ml

The Active Ingredient is passed through a No. 45 mesh U.S.
sieve and mixed with the sodium carboxymethyl cellulose and
syrup to form a smooth paste. The benzoic acid solution,

20 flavor and color are diluted with a portion of the water and
added, with stirring. Sufficient water is then added to

produce the required volume.



to the barrier to be perneated are used in the fornulation. 25 Such
penetrants are generally known in the art. The active conpounds can al so

be adm niwoered3i ntranasally as, for exanple, |iquid dropBCDUSEm26L. For
buccal adm nistration,~the conpositions nay take the formof tablets or
| ozenges fornmulated in a conventional ,30 manner. For admnistration by

i nhal ation, the conmpounds for use according to the present invention are
conveniently WO 02/16331 PCT/US01/ 22616 - 26 delivered in the formof a
dry powder inhaler, or an aerosol spray presentation from pressurized
packs or a nebuliser, wth the use of a suitable propellant, e.g.,

di chl or odi f| uor omet hane, tri chl orodtmiororethagpe, 5

di chl orotetrafl uoroethane, carbon dioxide or other suitable gas. In the
case of pPBsibErzEgnagpodermipatdesafeyubict PFepariee ast edilewd by provi di ng
a valve to deliver a nmetered anount. Capsules and cartridges of gelatin
for use in an inhaler or insufflator nay be fornul ated contai ning a powder
10 m x of Athéveomnpguediand a suitabl e powder base such a0 hact ose or
starch. Pharnmaceutical conpositions of the present invention_ can be

manuf act ut84tPR 4 ﬁﬁiﬁé‘? that i's itself known, e.g., XY 4RaHs of

convergi onal m xing, dissolving, granulating, 15 dragee-nmaking, |evigating,

enul si fyi ng, encapsul ati ng,
The solution of the above materials generally is

administered intravenously to a subject at a rate of 1 ml

per minute.

10 In yet another embodiment of the compounds of the present
invention, the compound is radiolabelled, such as with
carbon-14, or tritiated. Said radiolabelled or tritiated

compounds are useful as reference standards for in vitro

assays to identify new PPARa and PPARy agonists.
15
SYNTHESIS
Compounds of the present invention have been formed by
reacting a 2-(Rl-substituted)-5-R2-substituted-oxazol-4-yl
ethyl sulfonyl ester with a 3-(4-hydroxyphenyl)-2-R4-oxy-
20 propionic acid or a 3-(5-hydroxy-thiophen-2,5-diyl)-2-R4-
oxy-propionic acid. Generally, the sulfonyl ester chemical
intermediates have been synthesized through two different
routes, shown in Schemes IA and IB, while Scheme II is
typical of the synthethic method used to make the propionic
25 acid chemical intermediate. The formation of the compounds
of the present invention from these chemical intermediates
is shown in Scheme IIT.
In Scheme IA, the first step is a condensation of a

dionemonooxime represented by Structural Formula IA-1 with a



entrappi ng or |yophilizing processes. In making the conpositions of the
present invention, the active ingredient will usually be adm xed with a
carrier, voooziidsat ed by a carrier, or enclosed within a 20PCcEUSIIER26160i ch may
be in the formof a capsule, sachet, paper or other container. \Wen the
carrier serves as a diluent, it may bg a solid, lyophilized solid or

paste, sem -solid, or liquid materi al fihich acts as a vehicle, or can be
in the formof tablets, pills, powders, |ozenges, 25 elixirs, suspensions,
enul si ons, . sol utions yrups aer osol s s.a solid or in a_liquid nmediunm,
or ointne%%?su%%ﬁfEPh?a ?EQSPY§§aﬁﬁPE?Sﬁ%g?8 ?§%§E§u PoAt g?rﬁﬁgaactive
conmpound. tAhe conpRENdse8EntBecpr gaentiinkanhi a8 akBeolketehabh¥rheenul at ed
prior to admnistration. 30 The foll ow ng pharmaceutical fornulations 1

through_8hYé¥QCh1PUéCra?ide0§PI9raﬁ§rabéYmoECEﬁ§§nééédtWhﬁphi@Sthe scope
pCT/ Usor/ S3aT6 Ced oy EoH Hh kot LS e VR e RS & e P iR e For mul a
| or ssal¢klbhedeois Babplkdt thnolgh Hagdlgeliahi bfcapsubi@snamenpbapared
using the 1oli o0 RY LDZLSHLENE o AP Yn (URLSAPSULE) nich is

held at a constant temperature of about 0 °C to about 20 °C

for about 15 minutes to about 1 hour. The product of the

condensation is an oxazole n-oxide represented by Structural

10 Formula IA-3.

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

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

The 2-(Rl-substituted)-4-chloromethyl-oxazole is then

20 treated with a cyanide and an ilodide salt to form a 2-(R1-
substituted) -4-cyanomethyl-oxazole represented by Structural
Formula IA-5. The reaction is typically carried out in a
polar, aprotic solvent such as dimethylformamide at a
temperature of about 30°C to about 120°C for about 1 hour to

25 about 6 hours. Preferably, the cyanide and iodide salts are
potassium cyanide and potassium iodide.

The cyano group of the a 2~ (Rl-substituted)-4-
cyanomethyl-oxazole is converted to a carboxylic acid group
by treatment with a alkali metal hydroxide to form a 2-(R1l-

30 substituted) -4-carboxymethyl-oxazole represented by
Structural Formula IA-6. The reaction is generally carried

out in an aqueous solution at about 80°C to about 100°C.



Active Ingredient 250 Starch, dried 200 Magnesium stearate 10 Total 460
nmg Fornulation 2 A tablet is prepared using the ingredients below 10
Quantityw@nyidsabl et) Active Ingredient 250 Cellul ose, nPCT/@S6yR6Hl | i ne
400 Silicon dioxide, funed 10 Stearic acid 5 Total 665 ng The

conponents are bl ended and conpressednég formtablets each weighing 665 ng
WO 02/ 16331 PCT/ US01/ 22616 - 28 For ation 3 An aerosol solution is

prepared containing the following conponents: 5 Wight Active Ingredient
0-25 Ethanol 22.L3: FLoBS! L ant, 22, {0 orodill vpr amet haned , 74,20
aqueous solution is typically about 25% to about 85%
(weight/volume). Preferably, the alkali metal hydroxide is
potassium hydroxide.

5 The 2-(Rl-substituted)-4-carboxymethyl-oxazole is then
treated with a carboxylic acid reducing agent, such as
borane or lithium aluminum hydride, to form the 2-(R1l-
substituted) -4- (2-hydroxyethyl) -oxazole intermediate
represented by Structural Formula IA-7. The reaction is

10 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, 1t typically
forms a complex with the ether solvent such as a BH3;-THF
complex. A solution having a concentration of about 0.5 M

15 to about 1.5 M borane complex in the ether solvent is added
dropwise to a solution of 0.1 M to 1.3 M of the 2-(Rl-
substituted) -4-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

20 5 hours.

The chemical intermediate, represented by Structural
Formula IA-7, is then converted into a 2-(Rl-substituted-
oxazol-4-yl)ethyl sulfonyl ester represented by Structural
Formula TA-8 by treatment with a sulfonyl anhydride, such as

25 tosyl anhydride or mesyl anhydride, or a sulfonyl halide,
such as tosyl chloride or mesyl chloride, in the presence of
a base. The reaction is typically carried out in an aprotic
solvent such as methylene chloride in the presence of an
aprotic base such as pyridine or N,N-dimethylaminopyridine

30 (DMAP) . The reaction is complete in about 0.5 hours to

about 5 hours.



Total 100.00 The Active Ingredient is mxed with ethanol and the m xture
added to a portion of the propellant 22, cooled to 30C and transferred to
a fillingywadewieael The required anount is 10 then fed to aPeT/@sSM/Ess St eel
container and diluted with the remainder of the propellant. The valve
units are then fitted to the contai ner, Formul ati on 4 15 Tablets, each
containing 60 ng of Active ingredient, gré made as fol lows: Active
Ingredient 60 ng Starch 45 ng Mcrocrystalline cellulose 35 ng

Pol yvi nyl pyrrolidone (as 10% solution in water) 4 ng Sodi um car boxynet hyl
starch 4.5 ng gnesium stearate®.5 ng Talc 1 n%t Total @50 ng WO
02/ 16331 PCT/ Upp1/ 22616 - 29 The|Acti vCkgaredi e 1 ch | ul ose
are passed t ugh No. 45 nesh &), S. sieve and m xed t\Yoroughly. The
aqueous soRgti on tai ni g pal witiyl pyrrotitdon® i s m xed' w/fh the

resul tant powder, d the nixBdre then IPZ"@&% d>5 thro:ﬁﬁ a . 14 mesh

U S. sieve. The grgnul es so produced a at 50[90 nd passed through a
No. 18 mesh UAS! "\ 1A-2

0 IA-3
l POCI,
0
R1\(/ R2 -GN, 4 m\(o/ R2
= N
—N
IA-5 - Cl
IA-4
M+ -OH
Y
R1\(O R2 BH R1\(O R2
° \
bl f ? N /
IA-6 IA-7
OH |O| ﬁ OH
R15 ﬁ O ﬁ R15
o) o}
ﬁ or base
CI—'SI—R15
o] R2 ¢
0
0
Scheme IA /k\ O\\\L;



si eve. The sodi um car boxynet hyl starch, magnesium stearate and talc,

previ ously passed through a No. 60 nesh U.S. sieve, are then added to the
granul es whopig3dafter m xing, 10 are conpressed on a tabl pCT/vaCE2AB t O
yield tablets each weighing 150 ng. Fornul ation 5 Capsul es, each
containing 80 ng of Active Ingredient, 15 made as follows: Active
Ingredient 80 ng Starch 59 ng Nlcrocﬁgsfalllne cellulose 59 ng Magnesium
stearate 2 ng Total 200 ng The Active Ingredient, cellulose, starch, and
magnesi um stearate are bl ended, passed through a No. 45 nesh U S. 20

sieve, and fil fedsthemehaBd ghbaﬁﬁmscapsabeﬁsia 260dmp sadquant bffi es. WO

02/ 16331 P 01/ 2261 '
225 ng of ic#%?eﬁln gt ? regre na%%ﬁ;g? EF?H898§ g?%v% n%?gglgﬁ?tgéglﬂg

Sat ur at edwf aht g aa;rdugsycéntdésamdochﬁrgrﬂﬂ@t ah 2he2pregenge of mild

base to form the amide represented by Structural Formula IB-
5 3. Typically, the reaction is carried out in an
acetone/water media in the presence of a carbonate base,
such as potassium or sodium carbonate. The Rl-substituted
acid chloride is added to a solution of e-methyl L-aspartate
in acetone/water at about 0°C to about 10°C and the reaction
10 warms to ambient temperature for about 60 minutes to 2

hours.

The acid is then treated with a base such as pyridine
and an anhydride such as acetic, n-propyl or trifluoro-
acetic anhydride to form the R2-substituted ketone

15 represénted by Structural Formula IB-4. The reaction is
typically carried out at 90°C and is complete in about 90
minutes to about 2 hours.

Cyclo-dehydration of the R2-substituted ketone is
completed with a protic acid such as sulfuric acid in the

20 presence of acetic anhydride to form the 2-(Rl-substituted)-
5-{R2-substituted) -oxazole represented by Structural Formula
IB-5. Alternatively, the ketone can be treated with a
phosphorus oxyhalide, such as phosphorous oxychloride or
phosphorous oxybromide in a polar, aprotic solvent such as

25 dimethylformamide. In both methods, the reaction is heated
to about 90°C and is complete in about 15 minutes to 30
minutes.

The 2- (Rl-substituted)-5-(R2-substituted)-oxazole is
treated with aqueous base, such as aqueous sodium hydroxide

30 in an alcohol solvent at about 25°C to about 45°C for about
30 minutes to form the corresponding acid. The acid is
treated with a carboxylic acid reducing agent, such as
borane or lithium aluminum hydride, to form the 2-(R1l-
substituted) -4- (2-hydroxyethyl)-oxazole intermediate

35 represented by Structural Formula IA-7. The reaction is

typically carried out as described for the formation of the



The Active Ingredient is passed through a No. 60 nesh U.S. sieve and
suspended in the saturated fatty acid glycerides previously nelted using

t he m ni mohessl necessary. The mixture is then poured | PCDUSOIS2PIHOSI t Or Y
nold of nomnal 2g 10 capacity and allowed to cool. Formulation 7

Suspensi ons, each containing 50 ng of égtive I ngredient per 5 nml dose, are
made as follows: 15 Active |ngredient ng Sodi um car boxynet hyl cel | ul ose
50 ng Syrup 1.25 m Benzoic acid solution 0.10 m  Flavor qg.v. Color

g.v. Purified water to total 5 ml The Active Ingredient is passed through
a No. 45 meshrbe&iatsi ewerandniededywsthutherabddFaommoaebaryfethyl cel |l ul ose
and syrug h%m%o a snooth paste. The benzoic acid solution, 20 flavor and
col or are”d with a portion of the water and added, with stirring.
Sufficient water is then added to produce the required volune. W 02/ 16331
PCT/ US01/ 22616 - 31 Formnulation 8 An intravenous formnul ati on may be

prepared as fobl OWs:
H—Cl
COClI NaZCO CO,Me
O C02M9+ I

R1 HQO o) NH
NH2 acetone Y
IB-1 IB-2 R1

(R0),0
pyridine
0]

R2 H,S0,
0 | Ac,0 R2 CO,Me
*

CO_Me @) NH
R1 N 2 or
B.5 POCI,
DMF R1
1) NaOH IB-4
2) BH
/
R2
I
//JQQE
R1 N OH Scheme IB
1A-7



Active Ingredient 100 ng Isotonic saline 1,000 mM 5 The solution of the
above materials generally is admnistered intravenously to a subject at a
rate of Wob2143er m nute. 10 In yet another enbodi nent of P€hESe@pmunds of
the present invention, the conpound is radiolabelled, such as with
carbon-14, or tritiated. Said radiolabelled or tritiated conpounds are
useful as reference standards for in vi'tro assays to identify new PPARa
and PPARy agonists. 15 SYNTHESI S Conpounds of the present invention have
been fornmed by reacting a 2-(Rl-substituted)-5-R2-substituted-oxazol-4-yl
ethyl sulfonyl ester with a 3-(4-hydroxyphenyl)-2-R4-oxy 20 propionic acid
or a 3-(5-hydrexy- tBhngBhesr Zeprdiskhted- BY- s@x¥eRuQRI0RMemRARd TGNl | Y,
the sul fonyl ester chemical internediates have been synthesized through
two di f f ebenprepauedsbysitbenmerhechderd ckadand PBheme Id -ScAamehils i s

typical of the synthethic nethod used to nake_ the propioni¢c 25 acid
cheni cal WﬁF@PﬁedPth bYRECreS gt LERTGESTHE GWbGW EGP gesent

i nventd on £Lamuhhgsenchephedloll Rephredhakes by' %o%ﬂ)%‘ﬂ@ld T 1S0heRe bk, In
Scheme IA the first step I's a condensati on of di onenpbnooxi ne

repr esent ed hypﬁéhbﬁyub&heEOE@wn%sbﬁtbdwbyhc@mpound II-3. This

reaction is typically carried out in an anhydrous polar
solvent such as DMF at a temperature of about 60°C to about

110°C. The reaction time is about 10 h to about 20 h.

10 The o-phenoxy ester is then deprotonated with an
alkylémide lithium compound, such as LDA (1.1 eq), to form
the enol. This reaction is typically performed in an
anhydrous, polar, aprotic solvent at a temperature of about
-20°C to about -110°C. After about 5 min to about 20 min. a

15 4-benzyloxybenzaldehyde represented by compound II-4 is
added and the reaction is stirred for about 5 min. to about
30 min., then quenched with an agueous solution of ammonium
chloride to form a 3-(4-benzyloxyphenyl)-3-hydroxy-2-
substituted-2-phenoxy-propanoic ester represented by

20 Structure II-5.

A solution of 3-(4-benzyloxyphenyl)-3-hydroxy-2-
substituted-2-phenoxy-propanoic ester in an anhydrous
aprotic solvent at a temperature of about -10 °C to about 10
°C was treated with an ether complex of boron trifluoride

25 and triethylsilane. The reaction is gradually allowed to
warm to room temperature then stirred for about 1 h to about
2.5 h. The mixture is quenched by adding an agqueous base to
form 3-(4-benzyloxyphenyl)-2-substituted-2-phenoxy-propanoic
ester represented by Structural Formula II-6.

30 The compound represented by Structural Formula II-6 is

then treated to remove the benzyl protecting group to form



WO 02/16331 PCT/ USO01/ 22616 - 32 Rl-substituted al dehyde represented by
Structural Formula |1A-2 in the presence of antacid such as aqueous

concent r av@d2/1dsgdr ochl oric acid or, preferably, acetic acpPdramkéicheics
saturated with hydrogen chloride gas. Typically, hydrogen 5 chloride is
bubbl ed through a solution of the di Qnggogooxi me and the Rl-substituted

al dehyde in acetic acid, which is held at a constant tenperature of about
O Cto about 20 C for about 15 mnutes to about 1 hour. The product of the

condensation i.s an, oxazol e n-oxi de resented_by Structural 10, Far mul a
o et Re e ep G e Y b e RS e B Ratond” shaphe auch
as phosphef obsme¥yEh! ar beez01 phesebeiaysSgrexpbrenindge pReabli Beht beol vent

such as dichl oronet hane or chloroformto forma ) ,

2- ( R1- sub5ewnrdt E@d) GASRBI oREL Byl - 0RE2EPELIBEr EFPERENTLEdOBYaREFuct ur al

Formul a 1 A re [ 2y pi Galgly i S Lri t the fl

t enper at ur %Iflg“?%% gfjal\?gr%ttll?sﬁédc(gr?g&i)é g%??ﬁl g\?ge% &a%&ﬁlgh%'ﬁuﬁéégto
about 51 Yok, gJhgel- (RE-36Bst that edyidechbachimybybfoxhzoheatre then 20
treated with a c anigrg and,an_i odi ge salt to_form.a 2-%1R1-
subst i t ut BAFOARYARBHePRYFIBXRY of BLFERRESent BdPhFT8FF Gt BREPOIFBFnul a 1 A-5.

The reacti&nod $ng YR Bahky1CaLbLEELOHY bPodp RSl BF, taBRethg smEvent such as
di ret hyl formam de at a tenperature of about 30C to about 120C for about 1
hour to compound represented by Structural Formula II-3 with

hydrogen in the presence of palladium on carbon (P4d-C)

10 catalyst.



25 about 6 hours. Preferably

cyani de and pot assi um i odi de.
cyanonet hyl
group by treatnment with a al kal i

2- ( R1- sulygo b2/uized) - 4-

substi t ut ed) - 4- car boxynet hyl

| A-6. The reaction is generally carrie

about 80C to about 100C. WO
concentration of the alkali
typical ly about 25% to about
nmet al hydP&xi de i pot assi u
2- (R1-substi 4- car boxy
car boxyl i c acl d redugintRaQe
hydri de, formtheZ(RI

i nt er nedi atg repjesented by
typically carried out under
as tetrahydrofuran (THF), di
reduci ng agent used, it typi
such as a BH3- THF I

M 15 to about 1. 5%@’[&&3&&@%
to a solution of 0.1 Mto 1.
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pot assi um

t op@T/wao MKl | ¢ aci d

metal hydroxide to forma 2-(RLl- 30
- oxazol e rgBr esented by Structural Fornula
out in an aqueous solution at
02/ 16331 PCT/ USO1/ 22616 - 33 The
metal hydroxide in the aqueous solution is
85% (wei ght/volunme). Prefer y, the alkali
m hydr oxi dem+E0he R3
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substi tut ed) - 4- car boxynet hyl - oxazole in the ether solvent. The reaction
tenperature is about 20C to about 40C. Typically, the reaction is conplete
i n about WOhwu33t o about 20 5 hours. The chem cal i nternepdi/ase,/22616
represented by Structural Fornmula IA-7, is then converted into a

2- (R1l-substituted- oxazol-4-yl)ethyl sulfonyl ester represented by
Structural Fornmula | A-8 by treatnent th a sul fonyl anhydride, such as 25
tosyl anhydride or nesyl anhydride, or a sulfonyl halide, such as tosyl
chloride or nesyl chloride, in the presence of a base. The reaction is
typically carried out in an aprotic solvent such as nethylene chloride in
t he presence of an aprotic baserguch as Rgidi ne or

N, N- di met hyl am nopyridine 30 (DMAP). The reaction is conplete in about 0.5
hours to about 5 hours. WO 02/ 163 34 01  HA(g) R
0 R2 R2 + CH\H, Bd/QR1 N 3C02H / HOIA—|32(POCI3 Rl O R2
RL OR -6 - CN—Met=N NHO o/
EtOH
R6 R6 /
R4
-7

Scheme Il (continued)

In Scheme III, the 2-(oxazol-4-yl)ethyl sulfonyl ester

5 is ﬁhen reacted with a phenol represented by Structural
Formula II-7 in the presence of a metal carbonate, such as
cesium carbonate, to form a 2-(3-{2-[2-oxazol-4-yllethoxy}-
2-phenoxy) -alkanoic acid ester represented by Structural
Formula III-1. In Structural Formula II-7, R3, R4 and R6

10 are as previously defined while R20 is a Cl-C4 alkyl. The
reaction is typically carried out in a polar, aprotic
solvent such as dimethylformamide at about 40°C to about
70°C and is allowed to proceed for about 10 hours to about
24 hours. The reactants (i.e., the compounds represented by

15 Structural Formulas IA-8 and II-7) are present in about
equal molar amounts or with about 0.1 M to about 0.5 M
excess of the sulfonyl ester compound represented by
Structural Formula IA-8. The cesium carbonate is present in
about one molar equivalent to about 1.5 molar eqgquivalents

20 with respect to the sulfonyl ester.



AN

- NIAAS5d 1A4 W-OHRLOR RRLOR2\\2/ BH3\ / 30 NON IA6
IA-7 OHO O OH RI5 SOSRI50 Oor | base C SRI511 0 R2 Schene
A0 Ol vRodia3s1 R15 |1 A-8 WO 02/ 16331 PCT/ US01/ 22616 - BET/UBMW/2B6teene | B,
the first step is a condensation of nethyl L-aspartate represented by
Structural Fornmula IB-1 wth a Rl-subggituted acid chloride in the
presence of mld base to formthe anmi represented by Structural Fornula
| B

Alternatively, the 2-({oxazol-4-yl)ethyl sulfonyl ester
is reacted with a phenol represented by Structural Formula
II-7 in the presence of a hindered base to form a 3-(4~{2-
[2-oxazol-4-yllethoxyl}-phenyl) -2-methyl-2-phenoxy-propanoic

5 acid ester represented by Structural Formula III-1. The
reaction is typically carried out in a polar solvent such as
an alcohol at about 40°C to about 70°C and is allowed to
proceed for about 24 hours to about 48 hours. The reactants
(i.e., the compounds represented by Structural Formulas IA-8

10 and II-7) are present in about equal molar amounts. The
alkaline metal carbonate is present in about 20 molar
equivalents and is preferably bound to an inert solid

support such as polystyrene.



5 3. Typically, the reaction is carried out in an acetone/water nedia in
the presence of a carbonate base, such as potassium or sodi um carbonate.
The Rl-swbav2/iased acid chloride is added to a sol uti on PETAREYIYI6
L-aspartate in acetone/water at about OC to about 10C and the reaction 10
warms to anbient tenperature for about 80 minutes to 2 hours. The acid is
then treated wth a base such as pyridifie and an anhydride such as acetic,
n-propyl or trifluoro- acetic anhydride to formthe R2-substituted ketone
15 represented by Structural Formula,lB-4. The reaction is typically
carried out at 90C and is conplete,/in about 90 mnutes to about 2 hours.
Cycl o-dehydration of the R2-substytuted ketone ig conpleted with a protic

acid such as sulfuric acid i 20 presence of 'aceti c anhydride to form
the 2-(Rl-substituted)- 5-( -suﬁb!& ituted)-o ge represented by
Structural Fornmula |B-5. najA wel y ketone _can be treated with a

phosphorus oxyhal i de, sBdh as phpsphorous ox@hl ori d&l%r phosphor ous
oxybrom de in a polar, aprotic solvent sWe® as 25 di net hyl f ormam de. In
bot h net hods, the reaction is heated to about 90C and is conplete in about
15 m nutes toFgg) m nutgs. The

2- (R1- substi tutad) - 5- (RZ- substi t ut ed) -qxazol e is treated with agueous
base, such as aq sodi um hydroxi de | 30 in an al cohol solvent at about
25C to about 45

1. hindered base, alcohol

HO 0]
or
M+,CO,, DMF
R6 R6 O O
2. M+OH, alcohol, H,0
-7 Rrg4 R20
| ]
R6 0]
R2 R6 /RZO
0 0]
/k \ R3O
N
-1 R6
Scheme Il

Hydrolysis of the 2-(3-{2-[2-oxazol-4-yl]ethoxy}-2-
phenoxy) -alkanoic acid ester, represented by Structural
Formula III-1 wherein R20 is a C1-C4 alkyl, is typically

5 carried out in an alcohol solvent in the presence of an
excess of aqueous alkali metal hydroxide. The reaction is
heated at about 50 °C to about 60 °C and is allowed to
proceed for about 10 hours to about 24 hours to form a 2-(3-
{2-[2-oxazol-4-yl]lethoxy}-2-phenoxy)-alkanoic acid

10 represented by Structural Formula III-1 wherein R20 is H.



30 mnutes to formthe corresponding acid. The acid is treated with a
carboxylic acid reduci ng agent, such as borane or lithium alum num

hydri de, woot/oi38 t he 2- (R1- substituted)-4-(2-hydroxyet hyPQTos@znbms
intermedi ate 35 represented by Structural Fornmula IA-7. The reaction is
typically carried out as described for .the formati on of the WO 02/16331
PCT/ US01/ 22616 - 36 internediate répﬁ sented by Structural Formula | A7
in Scheme A 0O 0 HC LOCI Na2CC3 0 CO2Me 0O CO2Me + | RL H2O O NH NH2
acetone IB-1 1B-2 RL IB-3 (R20)20 pyridine 0 R2Z 2RS4 R2 CO2M O C
CoO2Me Ac2ZONH R1 N or

EXEMPLIFICATION

Instrumental Analysis

5 Infrared spectra were recorded on a Perkin Elmer 781
spectrometer. *H NMR spectra were recorded on a Varian 400
MHz spectrometer at ambient temperature. Data are reported

as follows: chemical shift in ppm from internal standard

tetramethylsilane on the 6 scale, multiplicity (b = broad, s
10 = singlet, d = doublet, t = triplet, g = guartet, gn =

gquintet and m = multiplet), integration, coupling constant

(Hz) and assignment. 3¢ NMR were recorded on a Varian 400

MHz spectrometer at ambient temperature. Chemical shifts

are reported in ppm from tetramethylsilane on the § scale,

15 with the solvent resonance emploved as the internal standard
(CDC13; at 77.0 ppm and DMSO-dg¢ at 39.5 ppm). Combustion
analyses were performed by Eli Lilly & Company
Microanalytical Laboratory. High resolution mass spectra
were obtained on VG ZAB 3F or VG 70 SE spectrometers.

20 Analytical thin layer chromatography was performed on EM
Reagent 0.25 mm silica gel 60-F plates. Visualization was

accomplished with UV light.

Standard Synthesis Procedures

25 Certain standard synthesis procedures were used in
preparing many of the exemplified compounds of the present
invention. These standard procedures were:

Standard Procedure (A): Toluene-4-sulfonic acid 2-(2-

phenyl-5-methyl-oxazol-4-yl)-ethyl ester (0.47 g, 0.132
30 mmol) was added to a one dram, screw-cap vial and diluted

with ethanol (0.5 mL). To this solution are added 3-(4-



POCC13 O IB-5 DV RL 1) NaOH IB-4 2) BHB R2 ORLl ):~N OH Schene IB [A-7
5 WD 02/ 16331 PCT/ US01/ 22616 - 37 The conpound represented by Structura
Formul a MO ®2/0@B1 be prepared by the nethod depicted in Seapwsola2et6l n this
nmet hod, an a-bronoester represented by conmpound Il1-1is 5 reacted with a
phenol represented by conmpound 11-2 to,form an a-phenoxy ester represented
by conmpound 11-3. This reaction is fyéﬁcélly carried out in an anhydrous
pol ar solvent such as DMF at a tenperature of about 60C to about 110C. The
reaction fi i s about 10 h t bgut 20 h. 10.The a-phenox ster is then
opr of onaPEaEGVRISHY L hr 5T EREHL P L PRPORTEBROBRBL o AEnCnE CHISh CRCE70q) | fo
formthe epok.mlhbs seachbbanu soliypisal by Benbabaedoi A 3anmanhydrgus,

pol ar, aprotic solvent at a tenperature of about -20C to about -110C.

After abobelgshynere hpond 205m/ntraazgbichehneyhotyBédea-ekyde (L€Present ed

by ConpouT951%é§ ﬁ§6 mmol/g) and the vial was tightly closed. The

5 reaction vessel was heated in a block heater for 24-48 h at

55 °C, or until TLC or MS analysis indicates the
disappearance of starting materials. The suspension was
filtered while warm and the residue washed with ethanol (1

mL) . The solution was treated with agqueous NaOH (5N
10 solution, 100 pl) and the vial resealed tightly. The

solution was heated in a block heater at 55 °C for 3-16 h,
or until MS analysis indicates the completion of the
hydrolysis. The solvents are removed with a stream of
nitrogen or under reduced pressure and the residue

15 redissolved in 1 ml. water. The solution was acidified with

agqueous HC1l (5N solution, 150 pl), often causing
precipitation of product. The suspension was diluted with
dichloromethane (3 mL) and the resultant biphasic solution
was filtered through a Chrom-Elut column to remove water.

20 The filtrate was concentrated in vacuo and the resultant
residue was purified by mass-directed HPLC to provide
analytically pure material. Overall yield after purification
25%.

Standard Procedure (B): A mixture of 3-(4-hydroxy-phenyl)-

25 2-methyl-2-m-tolyloxy-propionic acid ethyl ester (0.095 g,
0.030 mmol), toluene-4-sulfonic acid 2-(5-methyl-2-phenyl-
oxazol-4-yl)-ethyl ester (0.108 g, 0.030 mmol) and 325 mesh
K,CO; (0.084 g, 0.60 mmol) in ethanol (2 mL) was heated to
reflux for 24 h under N,;. Agueous 5N NaOH (0.5 mL) and

30 additional ethanol (1 ml) was added to the reaction mixture

and it was heated at reflux for an additional 2 h. The



added and the reaction is stirred for about 5 mn. to about 30 mn., then
quenched with an aqueous solution of ammonium chloride to forma

3- (4- benayd oxygbenyl ) - 3- hydr oxy-2 substit ut ed- 2- phenoxy- ppopas@i/Ressst er
represented by 20 Structure 11-5. A solution of

3- (4- benzyl oxyphenyl ) - 3- hydr oxy- 2- sub |tuted-2-phenoxy-propanoic ester in
an anhydrous aprotic solvent at a ten% rature of about -10 C to about 10 C
was treated with an ether conplex of boron trifluoride 25 and
triethylsilane, The reaction is gradually allowed toq ,warmto room

t enper at (FR2F HERP s¥RFr 880167 apduthe ﬁo%ﬁe%BoEFmoﬁeg R TREURT xt TRE i s

quenched bys Agdi ngs 8N, A9HEPYSIPASEL 1 QqubOhd 1 N HC1 (5 mn), extracted
3- (4-benzyl oxyphenyl) - 2-substi t ut ed- 2- phenoxy- propanoi c ester represented

by Structwilh worenl and1CB.CRO aTlke tbempoga ice fregsenided gy bSt pasisinal

U0 02] 16351 ORI 2065871 CHE™ TARL philtl CFept beBRtcalby Sertetaral

Formulsa kiag. réﬁ$@@dsln0%aeaavvbnglaebenzyh gr eteeti,68 gfea@ctr@niahphenol
can be found in Geen, et al., Protective Goups in Oganic Synthesis,

2nd edi tié®S wqggﬁaedJ%hnLQMEe90&956ﬁsO Pae. g N8GRH vérRnapyEEsalbg- 158
the entir fga§gmg?ﬁ 9f3m@hc@2arg b $9£pgr§ 596§5909¥4 gi?rence
enz ct|

preferred metho renoving a pr ot g group is by treating the
conmpound etﬁmxﬁtﬁ@hﬂhby}EEFmetuialoE@Fpnbaléﬂae acth.

10 Exemplified Compounds

Example 1
rac-3-{4-[2- (2-Phenyl-5-methyl-oxazol-4-yl)-ethoxy]-phenyl}-

2-methyl-2-phenoxy-propionic acid

15
@

O OH
g :
N o

The title compound, shown above, was made as described
below.

20



hydrogen in the presence of palladiumon carbon (Pd-C) 10 catalyst. WD
02/ 16331 PCT/US01/22616 - 39 0 0 R3 M2C3B R3 0----R20 + RAOH -R20 O
DMV 0 Bwob163311-2 0 R4 11-3 1) LDA, THE R6 0 R6 2) O PBT/USAH261R6 R6 CH
0O R RO RBOORE R4 R6 11-5 1. (CF3CO 20 Et3SiH CH2CL2 CH2Cl2 2. H2,
Pd/C BF3Et20 EtOH R6 0 11-7 R6 R20_ ,. _

Step A

2-Phenoxypropionic acid ethyl ester

s

5 Phenol (28.5 g, 0.30 mol), Cs3COs3 (197.0 g, 0.61 mol),
and ethyl 2~bromopropionate (54.3 g, 0.30 mol) were combined
in anhydrous N,N-dimethylformamide (DMF) (1000 mL) and

\ stirred at 90 °C under an atmosphere of nitrogen. After 16

h, the DMF was removed in vacuo. The residue was dissolved

10 in ethyl acetate (300 mL) and washed twice with water and
once with brine. The organic layer was dried over Na,S0O; and
concentrated in vacuo to produce 2-phenoxypropionic acid
ethyl ester, shown above, as a golden oil (48.5 g, 83%) g
NMR (250 MHz, CDCl;3): & 7.31 (4, 2H, J=7.8), 7.02 (t, 1H,

15 J=7.9), 6.93 (d, 2H, J=7.8), 4.79 (g, 1H, J=6.1), 4.26 (g,
2H, J=7.2), 1.66 (4, 3H, J=6.1), 1.24 (t, 3H, J=7.2). MS
[ET+] 195 (M+H)™



R3O OR6 R4 R6 11-6 Scheme Il WO 02/16331 PCT/US01/22616 - 40 R6 R6 O
H2, Pd/C R20 11-6 HOO 31. EEOHR3 O R6 R6/ R4 11-7 Schene |
(conti nuawdd ot/mw3schenme 111, the 2-(oxazol-4-yl)ethyl sulforgl/usetrrasie 5 is
then reacted with a phenol represented by Structural Forrmula 11-7 in the
presence of a netal carbonate, such as,-cesium carbonate, to forma
2-(3-{2-[2-oxazol -4-yl ] et hoxy}- 2-phenoxy)-al kanoic acid ester represented
by Structural Formula I1l1-1. In Structural Fornula 11-7, R3, R4 and R6 10
are as previously defined while R20 is a CI-C4 alkyl. The reaction is
typically carried out in a polar, aprotic solvent such as

di met hyl f ormam de at about 40C to abguep BOC and is allowed to proceed for

about 10 hours to about 24 hours. The reactants (i.e., the conpounds
represented2h—\,Phenoxy-3—(4—benzyloxyphenyl)—2—methyl—proplonlc acid

ethyl ester

o)

o N

A solution of lithium diisopropylamide (LDA) (16.5 mL,

24.7 mmol, 1.5M in cyclohexane) was cooled to -78 °C in a
dry ice/acetone bath and then added to a solution of 3-(4-
hydroxyphenyl) -2-methyl-2-phenoxypropionic acid ethyl ester

10 (4.79 g, 24.7 mmol) in anhydrous tetrahydrofuran (THF) (30
mL:) also cooled to -78 °C under an atmosphere of nitrogen.
After 5 min, 4-benzyloxybenzaldehyde (4.76 g, 22.4 mmol) was
added in one portion. After stirring for 10 min, the
reaction mixture was qguenched with saturated solution of

15 aqueous NHsCl (10 mL:) and the mixture allowed to warm to
ambient temperature. The biphasic mixture was diluted with
ether (100 mL) and partitioned, and the organic layer was
washed with brine, dried over MgSO, and concentrated in
vacuo. The residue was purified by flash column

20 chromatography (600 g silica, 25x200 mL fractions, gradient
elution 0-20% ethyl acetate in hexanes) to provide a
colorless oil (3.84 g, 42%) as a mixture of inseparable
diastereomers of 2-phenoxy-3-(4-benzyloxy-phenyl)-3-hydroxy-

2-methylpropionic acid ethyl ester which was used without



15 Structural Formulas I A-8 and 11-7) are present in about equal nolar
anmpunts or with about 0.1 Mto about 0.5 M excess of the sulfonyl ester
conpound wepr/esent ed by Structural Formula | A-8. The cespOomus@rherate is
present in about one nolar equivalent to about 1.5 nolar equivalents 20
with respect to the sulfonyl ester. WD Q2/16331 PCT/US01/ 22616 - 41
Alternatively, the 2-(0xazo|-4-y|)etﬁyﬁ sul fonyl ester is reacted with a
phenol represented by Structural Fornula 11-7 in the presence of a

hi ndered pase to forma

[2-oxazol-Q¥§P%Etﬂ%???gbgéﬁgé§§é9n@Fh9P¥§£Bﬁ%ﬁ%??ipﬁbﬁgngﬁtjglé%ﬂd ester

representiegd:byeSt tueturabeEgraula I11-1. The reaction is typically carried
out in a polar solvent such as an al cohol at about 40C to about 70C and is

allowed to procgranbRy-aboutpd-Hodksphengbput -ABabeuys2-The reactants
(i.e., the con?ounds regrese ted ¥DStruct ral Fornul as IA—g 10 and 11-7)
are prescAetinIBREERL CRYGaPCHOI SFPEhGREST TheS4afkaPi Ae™@RLAl TRar bonate i s

present ianapoubu0CHIRr (3@quiiyakent scanedd sopoefer ahllytheanddt @iah i nert
sould suppord, Bah 33 BY Y'Y fhRn) VR EISHIRY B8P n, 42 R2 O
9.5 mmol). The mixture was stirred for 2 h and gradually
warmed to ambient temperature. Saturated aqueous NaCO; (15
ml:) was added and the mixture was stirred vigorously. The
10 solution was partitioned and the organic layer was washed
twice with water and brine, dried over Na,;S0,, and
concentrated in vacuo to produce 2-phenoxy-3-(4-
benzyloxyphenyl) -2-methyl-propionic acid ethyl ester, shown
above, as a colorless oil (1.34 g, 36%). Rs =0.90 (9:1
15 Thexanes:ethyl acetate). 'H NMR (300 MHz, CDCl3): & 7.36-7.42
(m, 3H), 7.34 (t, 1H), 7.17-7.24 (m, 5H), 6.98 (t, 1H), 6.91
(d, 2H), 6.83 (d, 2H), 5.05 (s, 2H), 4.22 (g, 1H, J=7.1),
3.26 (4, 1H, J=13.7), 3.13 (4, 1H, J=13.7), 1.40 (s, 3H),

1.22 (t, 3H, J=7.1). MS [EI+] 408 (M+NH4)"*.
20



RL OR1I5 IA-8 R6 R HOR3 O 1. hindered base, alcohol or M2CC3, DMF R6
R6i 00 2. M-OH alcohol, HRO 11-7T RA RORG O R R/ RRO OOR3 O -~

RL N O RaveRpzt16381 1 -1 R6 Schene 11| Hydrolysis of the PCT/US01/22616

2- (3-{2-[2-oxazol -4-yl ] et hoxy}-2- phenoxy)-al kanoic acid ester, represented
by Structural Fornula Il11-1 mherein_R%g is a Cl-C4 alkyl, is typically 5
carried out in an al cohol solvent int presence of an excess of agueous

al kali metal hydroxide. The reaction is heated at about 50 C to about 60 C
and is allowed to proceed for about 10 hours to about 24 hours to forma
2-(3- {2-[2-oxazol-4-y|]ethoxy}-2-ph§ y%—alkanoic acid 10 represented by
St ruct ur al 3EQuoul,arbkiphewhen ebnRB S 2Hphenoxypropionic acid ethyl

ester
O
O//”\\\
0O
O
5 2-Phenoxy-3- (4-benzyloxyphenyl) -2-methyl-propionic acid

ethyl ester (830 mg, 2.1 mmol) was dissolved in ethyl
acetate (30 mL) and treated with 5% palladium on carbon (300
mg), and then stirred under an atmosphere of hydrogen for 20
h. The suspension was filtered through celite and

10 concentrated in vacuo to produce 3- (4-hydroxyphenyl)-2-
methyl-2-phenoxypropionic acid ethyl ester colorless oil
(563 mg, 89%) 'H NMR (300 MHz, CDCl3): & 7.23 (t, 2H), 7.13
(d, 2H), 6.96 (t, 1H), 6.83 (d, 2H), 6.76 (d, 2H), 4.19 (q,
i, J=7.1), 3.23 (4, 1H, J=12.4), 3.08 (d, 1H, J=12.4), 1.39

15 (s, 3H), 1.22 (t, J=7.1). MS [EI+] 318 (M+H)*, [EI-] 359
(M+OACT) .

Additional 3- (4-hydroxyphenyl)-2-methyl-2-
phenoxypropionic acid ethyl ester (approx 48 g), prepared in
the same manner, was purified by chiral chromatography to

20 provided the individual enantiomers (Chiralcel OD, 8 x 27
cm, 7% IPA/heptane, 248 nm;.(S)—isomer: 97.2% ee; (R)-

isomer: >99% ee).



WO 02/16331 PCT/ US01/ 22616 - 43 EXEMPLIFICATION Instrunental Analysis 5
Infrared spectra were recorded on a Perkin Elnmer 781 spectroneter. 1H NWR
spectra weoe21@eprded on a Varian 400 MHz spectroneter aPCHUBIEXG16
tenperature. Data are reported as follows: chemical shift in ppmfrom
i nternal standard tetranethyIS|Iane ogothe 6 scale, multiplicity (b =
broad, s 10 = singlet, d doublet, t triplet, g = quartet, gn = quintet
and m= nultiplet), integration, coupllng constant (Hz) and assi gnnent.
13C NVR were recorded on a Varian 40 VHz spectroneter at ambient
tenperature. Chemcal shifts are re%&repea’ in ppmfromtetranethylsilane on
the b scal g- {J;S[W—tm bhengal veRle the30RaR6e 1eapkay ed 34 e ghahennab -
standard CDX -0 ppm and DVBO- 06 a 9.5 ppmy. Conbustion anal yses
wer e performnmed by'”ﬁhx_+ pRRempH RO ME ol §t ¢y | adeert ory. High
resol uti on mass spectra were obtained on VG ZAB 3F or~VG 70 SE
spectroneters. 20 Analytical thin |ayer chronatographﬁamas performed on EM
Reagent 0.25 mmsilica gel 60-F plates. Vis aI|z.t|on \VaS /ag;fnpllshed
<dl n “gyandard synthesis

with W light. St 2 3 is Proced
procedures were y i ng many d tjled conpounds of the
present inventig 3

5 3- (4-Hydroxyphenyl) -2-methyl-2-phenoxypropionic acid
ethyl ester (495 mg, 1.7 mmol), toluene-4-sulfonic acid 2-
(2-phenyl-5-methyl-oxazol-4-yl)-ethyl ester (766 mg, 2.2
mmol) and Cs;COs; (700 mg, 2.2 mmol) were combined in
anhydrous DMF (25 mlL) and stirred for 16 h at 55 °C under an

10 atmosphere of nitrogen. The mixture was then cooled and
diluted with ethyl acetate (100 mL), and washed with water
then brine. The organic layer was dried with Na;S0, and
concentrated in vacuo to a viscous vellow oil. The residue
was purified by flash column chromatography (100 g silica,

15 60x15mL fractions, gradient elution 0-20% ethyl acetate in
hexanes) to provide the ethyl ester as a colorless oil
(48%) . 'H NMR (300 MHz, CDCl3): & 7.96 (m, 2H), 7.41 (m, 3H),
7.19 (t, 2H), 7.12 (4, 2H), 6.93 (t, 1H), 6.82 (m, 4H), 4.20
(g, 2H), 4.18 (t, 2H), 3.23 (4, 1H), 3.06 (4, 1H), 2.95 (t,

20 2H), 2.37 (s, 3H), 1.33 (s, 3H). MS [EI+] 486 (M+H)', [EI-]
484 (M-H)* ‘



Standard Procedure (A): Tol uene-4-sulfonic acid 2-(2-

phenyl - 5- met hyl - oxazol -4-yl)-ethyl ester (0.47 g, 0.132 30 mmol) was added
to a onewoame3screw cap vial and diluted with ethanol (O0P6T/WE()1/22¢1 this
solution are added 3-(4 WO 02/16331 PCT/US01/ 22616 - 44

hydr oxyphenyl ) - 2- met hyl - 2- phenoxypropi onic acid ethyl ester (0.5 nL of a
0.264 Msolution in ethanol, 0.132 nﬁDF} and pol ystyrene bound

1,5, 7-triazabicyclo[4. 4. 0] dec-5-ene (100- 125 ny, 2.6 mmol/g) and the vial
was tightly closed. The 5 reaction vessel was heated in a block heater for
24-48 h at 55 C, or until TLC or MSSAREI¥sis indicates the disappearance

gfe Srart 'mg@, f@%@-&'ﬁﬂ%@%ﬂ%ﬁmas@aszozfidlﬁ £ ihi:Le watdnand. 4 gﬁeous
NaCH (5N 10 sol uti on, 10@eﬁnyhrmnmmmpr@mm agight|y. The solution
was heated in bIocF heat er d55 Cfo gr En til NE ?nal Si s

i ndi cates the %pF% }8nc8PPPH8 hVﬁ?oP§§?§re§héss PYERYE - ar 8~ &ndded with
a stream of-prRbhY0geMmethndekabedusedl peeasKy¢-gheniNe-DembdHe1 13-
redissolved in 1 nL water. The solution was acidified with aqueous HCL (5N
sol ut i on, PASEOXYPTePi eRieaasiAgethrécPBEest ( 6n608  pPeduBlOlThEasuspensi on
was dllut d a n e apt nbip C

sol ution 898&6%9??e%gdhgﬁggﬁgﬁ ggéhﬁ%g}EP%tgg%?gﬁﬁ ﬁgkbe%ﬁvehmggég. 20 The
filtrate Was mbhcenthatédornusastdorandgt heanssupt adtight

precipitation. The suspension was heated for 18 h at 55 C,
10 allowing full dissolution of all reagents. The methanol was

then removed in vacuo and the agqueous residue was acidified
with 5.0 N HC1 (75 ml) at 0 °C. The suspension was extracted

into ethyl acetate and the orgnaic solution dried over

NapSO4 and concentrated to produce a white solid (94%).

15 'H NMR (300 MHz, ds-DMSO): & 7.87 (m, 2H), 7.44 (m, 3H), 7.21
(4@, 2H, J = 7.8, 8.8), 7.10 (d, 2H, J=8.8), 6.91 (t, 1H,
J=8.8), 6.81(d, 2H, J=7.8), 6.77 (d, 2H, J = 7.8), 4.14 (t,
2H, J=6.6), 3.14 d, 1H, J=12.0), 3.01 (d, 1H, J=12.0), 2.88
(d, 2H, J=6.6), 2.31 (s, 3H), 1.24 (s, 3H). MS [EI+] 458

20 (M+H)", 480 (M+Na)¥, [EI-] 456 (M-H)"



residue was purified by mass-directed HPLC to provide analytically pure
material. Overall yield after purification 25% Standard Procedure (B): A
m xt ure o¥082/(6d3hydr oxy- phenyl)- 25 2-nethyl - 2- mt ol yl oxyPQT/OpIIR26 1B aC|d
ethyl ester (0.095 g, 0.030 nmml), toluene-4-sulfonic acid

2- (5- net hyl - 2- phenyl - oxazol -4-yl) -etﬁ¥ ester (0.108 g, 0.030 mmol ) and
325 nmesh K2CO3 (0.084 g, 0.60 nmol) ethanol (2 nL) was heated to ref

| ux for 24 h under N2. Aqueous 5N NaOH (0.5 nlL) and 30 additional ethanol
(1 m) was added to the'reaction n1xtu£§§b%?d it was heated at reflux for
an additional 2 h. The WD 02/ 16331 P 22616 - 45 reaction was

cool ed angr}he_salyentorenaued -Ennasy9-okheoirasidye wasxggighthed wi th
aqueous 1I"N"HCI (5 mL), extracted w th water and CHZCIZ and the organic

| ayer dried by passing 2imethybtrprhens e FE 1AC®DO03 cartridge. The
solvent 5 was renoved in vacuo to give O. 134 g of crude efoduct whi ch was
purified by LCM5 to give 0. 036 g (25% of analyt|cally pur e

2-met hyl - 3-{4-[ 2- (5- net hyl - - 0xazo
et hoxy] - phenyl ) -2-m el oni ¢ aC|d R i edOConpounds
Exanple 1 rac-3-{4 _ \u I} 5- et hyl -o -eEyoxy] phenyl }

2- et hyl - 2- phenoxy-

5 (R) -3- (4~-hydroxyphenyl) -2-methyl-2-phenoxypropionic acid

ethyl ester, shown below,

from Example 1, Step C, and toluene-4-sulfonic acid 2-(2-
phenyl-5-methyloxazol-4-yl)-ethyl ester were reacted, as

10 described in Example 1, Step D, to provide (R)-3-{4-[2-(2-
phenyl-5-methyl-oxazol-4-vyl) -ethoxy] -phenyl}-2-methyl-2-
phenoxypropionic acid ethyl ester, shown below, as a
colorless oil (61%). 'H NMR (300 MHz, CDCls): 8§ 7.96 (m, 2H),
7.41 (m, 3H), 7.19 (t, 2H), 7.12 (4, 2H), 6.93 (t, 1H), 6.82

15 (m, 4H), 4.20 (g, 2H), 4.18 (t, 2H), 3.23 (4, 1H), 3.06 (d,
iH), 2.95 (t, 2H), 2.37 (s, 3H), 1.33 (s, 3H). MS [EI+] 486
(M+H) ", [EI-] 484 (M-H)"*.



O OOH O OThe title compound, shown above, was nade as descri bed

bel ow. 20 WD 02/16331 PCT/ US01/ 22616 - 46 Step A 2-Phenoxypropionic acid
et hyl estw0 02/0381 5 Phenol (28.5 g, 0.30 nol), Cs2CO3 (19¢cDug)1/26B1 nol ),
and et hyl 2-bronopropionate (54.3 g, 0.30 nol) were conbined in anhydrous
N, N-di et hyl f or mami de (DMWF) (1000 ni) ﬁgd stirred at 90 C under an

at nosphere of nitrogen. After 16 h, t DVF was renoved in vacuo. The

resi due was dissolved 10 in ethyl acetate (300 nL) and washed twice with
water and once with brine. The organic |ayer as dried over Na2SO4 and
concentrated in vacuo to produce 2- phenoxyproplunic acid ethyl ester,
shown above, as a golde oi ) (48.5 g ‘3 H

VR (250 MHz, CDC13): 6 7.31
(d, 2H J=7.8) 02( 15 J=7. ZIH’((K
J=6.1), 4.26
[ El +] 195(|v++

J=7.8), 4.79 (q, 1H,
The title compound was then prepared from this phenoxy

1.66 A6, 1.24 (t, 3H J=7.2). MS

propionic acid ethyl ester, via the hydrolysis procedure of
Example 1, Step E, to produce a white solid (99%). 'H NMR

5 (300 MHz, de-DMSO): & 7.87 (m, 2H), 7.44 (m, 3H), 7.21 (d4d,
2H, J=7.8, 8.8), 7.10 (d, 2H, J =8.8), 6.91 (t, 1H, J =8.8),
6.81(d, 2H, J =7.8), 6.77 (4, 2H, J=7.8), 4.14 (t, 2H, J
=6.6), 3.14 4, 1H, J =12.0), 3.01 (d, 1H, J =12.0), 2.88 (d4d,
2H, J =6.6), 2.31 (s, 3H), 1.24 (s, 3H). MS [EI+] 458

10 (M+H)*, [EI-1 456 (M-H)".



WO 02/ 16331 PCT/US01/ 22616 - 47 Step B

2- Phenoxy- 3- (4- benzyl oxyphenyl ) -2-net hyl -propionic acid ethyl ester 0 O
Oi 5 Awobuidsen of |ithiumdiisopropylam de (LDA) (16.5praivusoi226i6 nmol ,
1.5Min cycl ohexane) was cooled to -78 Cin a dry ice/acetone bath and

then added to a solution of 3-(4-

hydroxyphenyl)-z-nethyl-2-phenoxyproﬁi8ﬁi6 acid ethyl ester 10 (4.

79 g,

24.7 mmol) in anhydrous tetrahydrofuran (THF) (30 nlL) also cooled to -78 C
under an atnosphere of nitrogen. After 5 mn, 4-benzyl oxybenzal dehyde

(4.76 g, 22.4 mol) was added in one portion. After stirring for

10 m n,

the reaction mxture was quenched paidfysatyrated sol ution of 15 aqueous
NHACL (10 nmL) and the mixture allowed to warmto anbient tenperature. The

bi phasi ¢ f8kt8ré4whgd- @kt Bhedywbhmebhidrokae0lnttyvahdephekii rphedyland t he

organic |ayer was washed ewi!t g _l_ﬂ;_i ﬁei dried over .él\/gS%fli(iamd concentrated in
vacuo. The residue was X t ography (600 g

silica, 25x200 nL fractions, gradient elution 0-20% eth acetate in

hexanes) to provide a

(S) -3- (4-hydroxyphenyl) -2-methyl-2-phenoxypropionic

acid ethyl ester, shown below,

10

from Example 1, Step C, and toluene-4-sulfonic acid 2-(2-

phenyl-5-methyloxazol-4-yl)-ethyl ester were reacted, as

described in Example 1, Step D, to provide (S)-3-{4-[2-(2-

phenyl-5-methyl-oxazol-4-yl)-ethoxy]-phenyl}-2-methyl-2-

15 phenoxypropionic acid ethyl ester, shown below, as a

colorless oil (41%). *H NMR (300 MHz, CDCls): & 7.96 (m, 2H),

7.41 (m, 3H), 7.19 (t, 2H), 7.12 (4, 2H), 6.93 (t, 1H),

6.82

(m, 4H), 4.20 (g, 2H), 4.18 (t, 2H), 3.23 (4, 1H), 3.06 (d,



colorless oil (3.84 g, 42% as a mxture of inseparable diastereoners of
2- phenoxy- 3- (4- benzyl oxy- phenyl ) - 3- hydr oxy- 2-net hyl propionic acid ethyl
ester whivhomas3used wi t hout WO 02/ 16331 PCT/ US01/ 22616 PCH8Sotiazsteher
characterization or purification. =0.32 in 4:1 hexanes:ethyl acetate.
2- Phenoxy- 3- (4- benzyl oxyphenyl ) - 3- hydrggy 2- met hyl propionic acid ethyl
ester (3.84 g, 9.5 mol) in 5 anhydrous~®CH2C12 (30 nlL) was cooled to 0 C
and treated with BF3-Et20 (1.16 nL, 9.5 nmmol) and triethylsilane (1.51 ni,

Cemporat W8] Sac Bl ba SRleotiso RosEcn fs by Nhe ABdedSndeird fifiure

was stlrr¢ﬁ+ﬁygorgm§ly adheGysol ution was partitioned and the organic
| ayer was washed twice with water and brine, dried 8ver Na2SO4, and

concentrated in vacuo to produce 2-phenoxy- 3-(4-
benzyl oxyphenyl ) - 2- et hyl - propi opi ¢ acid ethyl sho above, as a

: Q > cﬁfﬁ@* acetate) . 1H
1H), 7.17-7.24 (m

colorless oil (1.3 36%)
NVMR (300 MHz, CDCl 0

(s, 2H), 4.22 (g, 1H,
1.40 (s, 3H, 1.22

5H), 6.98 (t, 1H),
PCT/ US01/ 22616

=7.1), 3.26 (d,
(t, 3H J=7.1). M5 [EI+] 408" ( MENH4) +.

The title compound was then prepared from this phenoxy
5 propionic acid ethyl ester, via the hydrolysis procedure of
Example 1, Step E, to produce a white solid (96%). 'H NMR
(300 MHz, d¢-DMSO): & 7.87 (m, 2H), 7.44 (m, 3H), 7.21 (44,
2H, J =7.8, 8.8), 7.10 (d, 2H, J =8.8), 6.91 (t, 1H, J
=8.8), 6.81(d, 2H, J =7.8), 6.77 (d, 2H, J=17.8), 4.14 (t,
10 2H, J=6.6), 3.14 4, 1H, J =12.0), 3.01 (4, 1H, J =12.0),
2.88 (d, 2H, J =6.6), 2.31 (s, 3H), 1.24 (s, 3H). MS [EI+]
458 (M+H)*, [EI-] 456 (M-H)"*



- 49 Step C 3-(4-Hydroxyphenyl)-2-net hyl - 2- phenoxypr opi oni ¢ aci d et hyl
ester O OOi 5 2-Phenoxy-3-(4-benzyl oxyphenyl)-2-mnethyl -propionic acid
et hyl estwo 0/8301 ng, 2.1 nmol) was dissolved in ethyl aceCBUS0I(RBIenL) and
treated with 5% pal | adium on carbon (300 ng), and then stirred under an
at nosphere of hydrogen for 20 h. The g spension was filtered through
celite and 10 concentrated in vacuo to l(ér6duce 3-(4- hydroxyphenyl ) - 2-

met hyl - 2- phenoxypropi onic acid ethyl ester colorless oil (563 ng, 89% 1H
NVR (300 MHz, CDC13): 6 7.23 (t, 2H), 7.13 (d, 2H), 6.96 (t, 1H), 6.83 (d,
2H), 6.76 (d, 2H), 4.19 (q, 1H, J=7.1), 3.23 (d, 1H, J=12.4), 3.08 (d, 1H
J=12.4), 1.39 15 (s, 3H), 1.22 (t, J=7.1). M5 [EI+] 318 (MtH)+, [ElI-] 359
(M+OAC-) . Additional 3-(4-hydroxyphenyl)-2-nmethyl-2- phenoxypropionic acid
et hyl ester(approx 48 g), prepared in the sane manner, was purified by
chiral chromatography to 20 provi degkdheid ngi vi dual enantionmers (Chiral cel
on, 8 x 27 cm 7% | PA heptane, 248 nm (S)-isoner: 97.2%ee; (R - isoner:
>09% ée) . rac-2-Methyl-3-{4-[2- (5-methyl-2-thiophen-2-yl-oxazol-4-y1) -

ethoxy] ~phenyl}-2-phenoxypropionic acid

0
S 0\ Oo
WN 0

3- (4-Hydroxyphenyl) -2-methyl-2-phenoxypropionic acid
10 ethyl ester and toluene-4-sulfonic acid 2-(5-methyl-2-
thiophen-2-yl-oxazol-4-yl)-ethyl ester, shown below,

/ N\ o
S \/

N
O

n
T

o)

were reacted, as described in Example 1, Step D, to provide
15 2-methyl-3-{4-[2-(5-methyl-2-thiophen-2-yl-oxazol-4-yl)-
ethoxy]l-phenyl}-2-phenoxypropionic acid ethyl ester, shown
below, as a colorless oil (30%). 'H NMR (300 MHz, CDCl3): &
7.59 (4, 1H), 7.37 (4, 1H), 7.24 (t, 2H), 7.13, (d, 2H),
7.09 (t, 1H), 6.96 (t, 1H), 6.83 (d, 2H), 6.82 (d, 2H), 4.21
20 (t, 2H), 4.19 (g, 2H), 3.26 (4, 1H), 3.12 (d, 1H), 2.95 (t,



WO 02/ 16331 PCT/ US01/ 22616 - 50 Step D

3-{4-[ 2-(2-Phenyl - 5- net hyl - oxazol - 4-yl ) - et hoxy] - phenyl } - 2-

met hyl - 23pbenossyt propionic acid ethyl ester 0 OjCr o NPQT/BS01/22616

3- (4- Hydr oxyphenyl ) - 2- et hyl - 2- phenoxypropi onic acid ethyl ester (495 ny,
1.7 mol ), toluene-4-sulfonic acid 2- %é phenyl - 5- net hyl - oxazol - 4-yl ) - et hyl
ester (766 ng, 2.2 mol) and Cs2CO3 (700 ng, 2.2 mmol) were conbined in
anhydrous DMF (25 nL) and stirred for 16 h at 55 C under an 10 at nosphere
of nitrogen. The mi xture was then cooled and diluted with ethyl acetate
(100 nl), 2Hhd 4ashedswi BH)wafleB9 t(Ben3Bpi né. 2Thdtor géni-c MSay&L+hag9dri ed
with Na2S d cen t ed_d4;t+.vacuo to a viscous yellow oil. The residue
was puri fiqgaﬁgy'f %fé]h)ec% %m@ﬁcﬂk{lronat ography (100 g si Ica, 15 60xI 5nL
fractions, gradient elution 0-20% et hyl Yanes) to provide the

ethyl ester as a colorless oil A48% . CDCl3) : 5 7.96 (m
2H) , 7.41 (m 3Hg, 7.10-« 2H), 7.12A4 ff, T ) 1HN 6.82 (m
4H), 4.20 (q, , N\ 18/ (t, \12H), 3.23 (¢ 1H), 2.95 (t, 20
2H), 2.37 (s, 3Ky, X33 (\s, : El ] 484 (MH+ WO

02/ 16331 PCT/ US 616 N

The title compound was then prepared from this phenoxy

5 propionic acid ethyl ester, using the hydrolysis procedure
of Example 1, Step E, to provide a white solid (88%). 'H NMR
(300 MHz, dg-DMSO): & 7.70 (d, 1H, J =5.1), 7.57 (4, 1H, J
=3.5), 7.23 (t, 2H, J =7.4), 7.15 (4d, 1H, J =3.5,5.1), 7.12
(d, 2H, J =8.6), 6.93 (dd, 1H, J =7.4, 7.8), 6.83 (4, 2H, J

10 =8.6), 6.79 (4, 2H, J =7.8), 4.14 (t, 2H, J =6.6), 3.15 (4,
1H, J =13.7), 3.03 (4, 1H, J =13.7), 2.87 (t, 2H, J =6.6),
2.30 (s, 3H), 1.26 (s, 3H). MS [EI+] 464 (M+H)", [EI-] 462
(M-H)" HPLC: T= 2.78 min, purity 99%.

15 Example 5
(R)-2-Methyl-3-{4-[2-(5-methyl-2-thiophen-2-yl-oxazol-4-y1)-

ethoxy] -phenyl}-2-phenoxypropionic acid

(R) -3- (4-Hydroxyphenyl) -2-methyl-2-phenoxypropionic



- 51 Step E 3-{4-[2-(2-Phenyl -5-net hyl - oxazol - 4-yl ) - et hoxy] - phenyl } -2

nmet hyl - 2- phenoxy-propionic acid The title conpound, was prepared as

fol |l ows. e pz1d32t 5 PCT/US01/22616

(2- Phenyl - 5- et hyl - oxazol - 4-yl ) et hoxy] - phenyl } - 2- met hyl - 2- phenoxypr opi oni c
acid ethyl ester (4.6 g, 9.5 mol) was . di ssolved in nethanol (75 m) and
treated with '2.0 N NaOH (75 m) with @i@orous stirring, causing slight
preci pitation. The suspension was heated for 18 h at 55 C, 10 all ow ng ful

di ssol uti on, of | .reagents. Th t hanol then r. \Y; in vacuqQ and
Che® Sneonti feehhys’ SAEER. anfr EaTopendnst MRonet Rea Dy G thd Teis
suspensi opnY@pnhext pagt edxakptiosethyl c2aot abgrandywkbhe eegbdlke,sqkution dried

over Na2SO4 and concentrated to produce a white solid (94% . 15 1H NWMR (300
MHz, d6- DiBeFribed7iB7Exanp2H) 1, Ptep Pm tgHprovidel (R)dd-meHhvd-2-7. 8,

Ca) on 300l GagfEhpdelvBle Rpibolle 31 d5laBh e aDVE gty 1 377 8) O 1T

J=12. @, 2h88yl{d2-BHendzbptppidnit beid3Hrhyl. 24tes, 3HpwnMBellBlt] 2458 20
(MrH) +, 480 (MrNa)+, [El-] 456 (M H) + WD 02/ 16331 PCT/US01/22616 - 52
Exanpl e 22 ¢R}ogleas| oif2(Ph&hy| -B-NR h{3 00xX4E 0l -ADGL))- etthdx yP- ghenyl } -

2-met hyl - 25 phenoxy- propL gni c,agh,d (o - oyy 7,13, (d, 2H), 7.09 (t,
1H), 6.96 (t, 1H), 6.83 (4, 2H), 6.82 (d, 2H), 4.21 (t, 2H),
4.19 (g, 2H), 3.26 (d, 1H), 3.12 (4, 1H), 2.95 (t, 2H), 2.35
10 (s, 3H), 1.39 (s, 3H), 1.21 (t, 3H). MS [EI+] 492 (M+H)",
[EI-] 490 (M-H)".

The title compound was then prepared using the

15 hydrolysis procedure of Example 1, Step E, to provide a
white solid (78%). 'H NMR (300 MHz, de-DMSO): « 7.70 (&, 1H,
J =5.1), 7.57 (4, 1H, J =3.5), 7.23 (t, 2H, J =7.4), 7.15
(dd, 1H, J =3.5,5.1), 7.12 (d, 2H, J =8.6), 6.93 (dd, 1H, J
=7.4, 7.8), 6.83 (d, 2H, J =8.6), 6.79 (d, 2H, J =7.8), 4.14

20 (¢, 2H, J =6.6), 3.15 (d, 1H, J =13.7), 3.03 (d, 1H, J
=13.7), 2.87 (t, 2H, J =6.6), 2.30 (s, 3H), 1.26 (s, 3H). MS
[EI+] 464 (M+H)*, [EI-] 462 (M-H)".



O OO NO"'( **~ 6 5 (R -3-(4-hydroxyphenyl)-2-net hyl - 2- phenoxypr opi oni c
acid ethyl ester, shown below, O fromExanple 1, Step C, and

t ol uene- av@ut/i@ai ¢ aci d 2-(2- phenyl - 5- net hyl oxazol - 4- yl ) PET/gO1/R6t6er wer e
reacted, as 10 described in Exanple 1, Step D, to provide (R)-3-{4-[2-(2-
phenyl - 5- net hyl - oxazol - 4-yl ) - et hoxy] -_pggnyl }-2-met hyl -2- phenoxypropi oni c
acid ethyl ester, shown below, as a coforless oil (61% . '"H NVR (300
MHz, CDC13) : 6 7.96 (m 2H) , 7.41 (m 3H), 7.19 (t, 2H), 7.12 (d, 2H),
6.93 (t, 1H), 6.82 15 (m 4H), 4.2 2H), 4.18 (t, 2H), 3.23 (d, 1H),
3.06 (d, 1H), 2.95 (t, 2H), 2.37 (E2Rh'6 33 (s, 3H). M5 [El+] 486
(MeH) +, [ By 124841 hh Hp+ [ 40251638y PCILUSO3HR2616 -1 -5%a2z01-0-91) The
title conpound wWas then prepared from this phenoxy propioni c aci d ethyl
ester, via the hydr @5y brefrenille ofphenoxypropionic acid

(S)-3-(4-hydroxyphenyl) -2-methyl-2-phenoxypropionic acid
ethyl ester and toluene-4-sulfonic acid 2-(5-methyl-2-
thiophen-2-yl-oxazol-4-yl)-ethyl ester were reacted, as

10 described in Example 1, Step D, to provide (S)-2-methyl-3-
{4-[2-(5-methyl-2-thiophen-2-yl-oxazol-4-yl)-ethoxy] -
phenyl}-2-phenoxypropionic acid ethyl ester, shown below, as
a colorless oil (48%). 'H NMR (300 MHz, CDCli): & 7.59 (4,
1H), 7.37 (4, 1H), 7.24 (t, 2H), 7.13, (d, 2H), 7.09 (t,

15 1H), 6.96 (t, 1H), 6.83 (d, 2H), 6.82 (d, 2H), 4.21 (t, 2H),
4.19 (g, 2H), 3.26 (d, 1H), 3.12 (4, 1H), 2.95 (t, 2H), 2.35
(s, 3H), 1.39 (s, 3H), 1.21 (t, 3H). MS [EI+] 492 (M+H)",
[EI-] 490 (M-H)".



Exanple 1, Step E, to produce a white solid (99%9. 1H NVR 5 (300 MHz,
dé-DVsO) : S 7.87 (m 2H) , 7.44 (m 3H , 7.21 (dd, 2H, t7=7.8, 8.8),
7.10 (d, wolp2/%6338.8), 6.91 (t, 1H, J =8.8), 6.81(d, 2H, BCHUS&)2266. 77 (d,
2H, J =7.8), 4.14 (t, 2H J =6.6), 3. 14 d 1H, J =12.0), 3.01 (d, 1H, J
=12.0), 2.88 (d, 2H, J =6.6), 2.31 (s 1.24 (s, 3H). M5 [EI+] 458 10
(MtH) +, [ElI-] 456 (MH+. WO 02/16331 E@TFU801/22616 - 54 Example 3
(S)-3-{4-[2-(2-Phenyl - 5- et hyl - oxazol - 4-yl) - et hoxy] - phenyl } -

2- met hyl - 2- phenoxy-propionic acid O OO NOJDG6 5
(S)-3-(4-hydroxyphenyl)-2-nmet hyl - 2- phenoxypr opi oni ¢
shown below, O O 10 from Exanpke 1, Step
2-(2- phenyl-5-meth

in Exanple 1, Ste
phenyl - 5- net hyl -

acid ethyl ester,
éne-4-sul fonic acid

'éﬂf\as descri bed

The title compound was then prepared_using the
hydrolysis procedure of Example 1, Step E) to provide a
white solid (78%). 'H NMR (300 MHz, d¢-DMSO): & 7.70 (&, 1H,

5 J=5.1), 7.57 (d, 1H, J =3.5), 7.23 (t, 2H, J =7.4), 7.15
(dd, 1H, J =3.5,5.1), 7.12 (4, 2H, J =8.6), 6.93 (dd, 1H, J
=7.4, 7.8), 6.83 (4, 2H, J =8.6), 6.79 (4, 2H, J =7.8), 4.14
(¢, 2H, J =6.6), 3.15 (4, 1H, J =13.7), 3.03 (d, 1H, J
=13.7), 2.87 (t, 2H, J =6.6), 2.30 (s, 3H), 1.26 (s, 3H). MS

10 [EI+] 464 (M+H)", [EI-] 462 (M-H)"

Example 7
2-Methyl-3~(4-{2~[5-methyl-2-cyclohexyl-oxazol-4-y1]-

ethoxy}-phenyl) -2-phenoxypropionic acid

O

O 0
O 0
N O

15
The title compound, shown above, was synthesized as
follows:
Step A
20 2- (Cyclohexanecarbonyl-amino) -succinic acid 4-benzyl ester

Benzyl L-aspartate (25.0 g, 0.109 moles), DI water (325
mL), acetone (25 mL), and Na,CO; (41.1 g, 0.384 mol) were



15 phenoxypropionic acid ethyl ester, shown below, as a colorless oi

(419 . 1H NMR (300 MHz, CDC13): 6 7.96 (m 2H), 7.41 (m 3H), 7.19 (t,

2H), 7.13v@d21a3B), 6.93 (t, 1H), 6.82 (m 4H), 4.20 (g, P&hy/USd/BI6(t, 2H),
3.23 (d, 1H), 3.06 (d, WO 02/16331 PCT/US01/22616 - 55 1H), 2.95 (t, 2H)
2.37 (s, 3H, 1.33 (s, 3H. M [EI+]_4§$ (MrH) +, [EI-] 484 (MH+ O NO
/ The title conmpound was then prepared-fromthis phenoxy 5 propionic,acid
ethyl ester, via the hydrolysis procedure of Exanple 1, Step E, to produce
a white solid (969 . 1H NMWR (300 MHz, d6-DVMBO): 6 7.87 (m 2H), 7.44 (m
3H), 7. 216?@%1ne§rﬁn§ epogedgtg)8 L 10 QXFl@hﬁxane@ﬁ¥honx#sn@¥@r1@$+ J

314 6 ﬁé?ﬂ%i?oaﬂw?ﬂ@’<§ag7ﬁ‘ﬂsdz% By==S0bg fadtsion, Hgsdh 7,75,

(s, 3H), dved (s, mBhﬂ Whe[ EbaltidhSwhMb) towkEl th 456m(&bk&mblwﬁk02/16331
PCT/ US01/ 22616 - le 4.5 .
rac- 2- Met ?mp%r?ﬁufﬁ 8% nEﬁ?F?Q-FﬂFoﬁHeﬁ??§§l98x§%8k-4c9@??ntrated

et hoxy] - phepyl 3o 2:PNengxyREaREOPLC RS 199 2nPi1 the pH was < 4.0
(pH paper). The mixture was stirred for an additional 45
min, and then filtered. The solid was rinsed with DI water
(2x 25 mL) and dried under vacuum at 30 °C overnight to
provide 34.3 g of crude amide. Further purification was not

10 necessary.

Step B

3- (Cyclohexanecarbonyl-amino) -4-oxo-pentanoic acid benzyl

ester

15 In a 2L flask, 2-(cyclohexanecarbonyl-amino)-succinic
acid 4-benzyl ester (34.2 g, 0.102 moles), pyridine (155 mL)
and acetic anhydride (127 mL) were combined. The reaction
mixture was heated to 90 °C for 2 h and then cooled to
ambient temperature. DI water (950 mL) was added slowly and

20 the reaction mixture cooled to ambient temperature before
adding conc. HC1l (50 mL) to the slurry until the pH was <
4.0 (pH paper). After stirring for 45 min, the solid was
filtered, rinsed with DI water (2x 50 mL) and then dried
under vacuum at 40 °C overnight to obtain 26.0 g of crude

25 ketone. Further purification was not necessary.



C N O 3-(4-Hydroxyphenyl) -2-nmet hyl - 2- phenoxypropi onic acid 10 ethyl ester
and tol uene-4-sulfonic acid 2-(5-nethyl-2- thiophen-2-yl-oxazol-4-yl)-ethyl
ester, shoom/bsBow, O S NO OS were reacted, as descrpPopgsoim2Eeanpl e 1,
Step D, to provide 15
2-nmet hyl - 3-{4-[ 2- (5-net hyl - 2-t hi ophen- -2yl_- oxazol -4-yl) -
et hoxy] - phenyl } - 2- phenoxypropi oni ¢ aci d”et hyl ester, shown below, as a
colorless oil (3099 . 1H NMR (300 M—Iz CDC13) : 7.59 (d, 1H), 7.37 (d,
1H, 7.24 (t, 2H, 7.13, (d, 2H), %9( 1H), 6.96 (t, 1H), 6.83 (d,
2H), 6.82 (d, 2H), 4.21 20 (t, 2H) 2H), 3.26 (d, 1H), 3.12 (d,
1H), 2. 95t cy¥WDoB2k: @3§1m8€?&&@889<é%%ﬁl@ y-1 )Sécelhl): ach%eh&yl%)sﬂ:elr 39
(s 3H), + O
6 The tit| ePhoABBAREUGARSXYRBAOKHEFard mﬁ@ ¢ BB Eﬁéﬁéxy:”-o eq)

was added dropwise to a solution of 3-(cyclohexanecarbonyl-

5 amino) ~-4-oxo-pentanoic acid benzyl ester (26.0 g, 0.078

moles) in DMF (330 mL). The mixture was heated to 90 °C for
30 min, and then cooled to ambient temperature before
diluting by slowly adding DI water (600 mL, Caution,
exothermic). The mixture was cooled to ambient temperature
10 and extracted with MTBE (3x 150 mL). The combined organic
phases were washed with DI water, brine (150 mL), dried over
MgS0O, and concentrated to obtain 21.1 g as a brown oil.

Further purification was not necessary.

15 Step D
(2-Cyclohexyl-5-methyl-oxazol-4-yl)-acetic acid

(2-Cyclohexyl-5-methyl-oxazol-4-yl)-acetic acid benzyl
ester (23.8 g , 0.076 moles), 2B-3 ethanol (120 mL), DI
water (95 mL) and KOH (10.0 g, 0.152 moles, 2 eg) were
20 stirred at ambient temperature for 60 min or until HPLC
showed disappearance of benzyl ester. The reaction mixture
was concentrated and then conc. HCL was added to the oily
residue until the pH = 1 (pH paper). The reaction mixture
was partitioned with MTBE (100 mL) and then the organic
25 layer was washed with DI water, brine (1x 120 mL), dried
over MgS0O; and concentrated to obtain a brown semi-solid.
The brown semi-solid was dissolved in 5 % Na,C0O; (100
mL) and washed with MTBE (3x 100 mL). The combined organic
phases were back-extracted with 5 % NayCO:; (1x 50 mL). The
30 combined agqueous layers were acidified to pH=1 with conc.

HC1l and extracted with MTBE (3x 50 mL). The combined



5 propionic acid ethyl ester, using the hydrolysis procedure of Exanple 1,
Step E, to provide a white solid (88%. 1H NVR (300 MHz, d6-DVsO : 6 7.70
(d, 1H, Wweb21es317.57 (d, 1H, J =3 .5) , 7.23 (t, 2H, J B@T/U4)1/226i6. 15 (dd,
1H, J =3.5,5.1), 7.12 (d, 2H, J =8.6), 6.93 (dd, 1H, J =7.4, 7.8), 6.83
(d, 2H, J 10 =8.6), 6.79 (d, 2H, J =7. %é 4 14 (t, 2H, J =6.6), 3.15 (d,
1H, J =13.7), 3.03 (d, 1H J =13. 7" 2H, J =6. 6) , 2.30 (s, 3H
, 1.26 (s, 3H . M [E|+] 464 (l\/HrH) +, [EI-] 462 (MH+ HPLC. T= 2.78 mn,
purity 99% 15,6 Ex

Py 5 ot AGERLE 40NB5 s HEF Ry MRS hER BRBNPELYE- §15.50- By dried over

et hoxy] - phgBy) kndr RREROVYRGRIOHSL AL 9.3 @ @f Mdid. The 'm NMR

(R) - 3- (4- Hydr oxypheny Ié 2- met hyl - 2- phenoxypropi onic WO 02/ 16331

PCT/ US01/ QQGWQd S 58% hehdyét hﬂtbobgtler and tol uene-4-sul fonic acid

2- (5-met hyl -2- thiophen-2-yl-oxazol -4-yl)-ethyl ester were reacted, as
descri bed in Exanple 1, Step D, to provide (R)-2-nethyl-

{4-[ 25 5- met hyl - 2-t hi ophen- 2-yl - oxazglted- @l ) - et hoxy] 5

phenyl } - 2- phenoxypr opi on| C aci d ethyl ester, shown beI ow, as _a colorless
oi |l (54% . 1H NMR p/ o1t imgl 16 y4- . 7.24 (t,
2H), 7.13, (d, 2H), 709(t

o)

BH;-THF complex (96 mL, 0.096 moles, 2.3 eqg) was added

dropwise via addition funnel to a solution of (2-cyclohexyl-

10 5-methyl-oxazol-4-yl)-acetic acid (9.4 g, 0.041 moles) in
THF (45 ml) over 50 min. The reaction mixture was stirred
for 3 h, and then guenched with MeOH (30 mL). After heating
at 60 °C for 2 h, the reaction mixture was cooled to ambient
temperature, concentrated and the residue dissolved in

15 CH,Cl; (50 mL). The organic phase was washed with 1N NaOH
and brine (lx 50 mL), dried over MgSO, and concentrated to
obtain 7.80 g of a vellow oil. The 'H NMR was consistent
with desired product. 'H NMR (400 MHz, CDCl;) 83.73 (t, J
6.8 Hz, 2H), 2.58 (tt, J = 11.6, 3.6 Hz, 1lH), 2.54 (t, J

20 6.8 Hz, 2H), 2.13 (s, 3H), 1.93-1.89 (m, 2H), 1.74 (dt, J =
12.8, 3.6 Hz, 2H), 1.67-1.62 (m, 1H), 1.41 (gd, J = 12.0,
3.2 Hz, 1H), 1.33-1.17 (m, 4H); MS (EI+) 210.1 (M+H), 232.1
(M+H+Na) .

it



1H), 6.96 (t, 1H), 6.83 (d, 2H), 6.82 (d, 2H), 4.21 (t, 2H), 4.19 (g, 2H
3.26 (d, 1H, 3.12 (d, 1H), 2.95 (t, 2H), 2.35 10 (s, 3H), 1.39 (s, 3H),
1.21 (t, vebp21de® [ El +] 492 (MkH) +, [EI-] 490 (M H) +. O SporAUsa2616'' N The
title conpound was then prepared using the 15 hydrolysis procedure of
Exanple 1, Step E, to provide a mhlte iolid (780) . 1H NWR (300 MHz,
dé-DMSO) : 7.70 (d, 1H, J =5.1), 5F (d, 1H, J =3.5), 7.23 (t, 2H, J
=7.4), 7.15 (dd, 1H, J =3.5,5.1), 7.12 (d, 2H, J =8.6), 6.93 (dd, 1H, J
=7.4, 7.8), 6.83 (d, 2H, J =8.6), 6.79 (d, 2H J =7.8), 4.14 20 (t, 2H, J
=6.6), 3.15 (d, 1H, J =13.7), 3.03 (d, ?FPJ =13.7), 2.87 (t, 2H, J =6.6),
2.30 (s, 3hblubndbalgu13bhicMacildElt]( ﬂ%c@MhléLcyl—[sE&nelt}ﬁﬁzoeled)lw—\/\D

02/ 16331 PCT7TUSOI/ 22616 - 59 txanple

(S)-2- Met hyl - 3-{4-[ 2- (5- net hyl - 2¥} hr ephigh-9sy¢roxazol - 4-yl ) -

et hoxy] - phenyl } - 2- phenoxypropionic acid O S N 5

(S)-3-(4-hydroxyphenyl)-2-net hyl - 2- pheno ypr opi oni ¢ i
\
N

5 A solution of 2-(2-cyclohexyl-5-methyl-oxazol-4-yl)-
ethanol, (8.7 g, 41.6 mmol) in CH;Cl, (120 mL) at ambient

temperature was treated with pyridine (12 mi,, 150 mmol), 4-
dimethylamino pyridine (DMAP) (1.6 g, 13.1 mmol), and tosyl
anhyride (25.3 g, 77.5 mmol). After 18 h, the reaction

10 mixture was partitioned with vigorous stirring between
CH;Cl; and 1IN HCl. The agqueous layer was extracted with
CH>Cl, and then combined organic phases were washed with
brine, dried (MgSO4), filtered and concentrated. The
residue was purified by Biotage chromatography (40 L., 25%

15 EtOAc/hexanes) to provide the product (9.8 g, 65%): *H NMR
(400 MHz, CDCli3) &7.67 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 8.4
Hz, 2H), 4.16 (t, J = 6.8 Hz, 2H), 2.70 (t, J = 6.8 Hz, 2H),
2.56 (tt, J = 11.6, 3.6 Hz, 1H), 2.39 (s, 3H), 2.13 (s, 3H),
1.93-1.89 (m, 2H), 1.74 (dt, J = 12.8, 3.6 Hz, 2H), 1.67-

20 1.62 (m, 1H), 1.41 (gd, J = 12.0, 3.2 Hz, 1H), 1.33-1.17 (m,
4H) ; MS (EI+) 364.1 (M+H).



ethyl ester and toluene-4-sulfonic acid 2-(5-nethyl-

t hi ophen- 2-yl - oxazol -4-yl)-ethyl ester were reacted, as 10 described in
Exanpl e Wos/ep3D, to provide (S)-2-nethyl-3- PCT/US01/22616
{4-[2-(5-met hyl -2-t hi ophen- 2-yl - oxazol - 4-yl) - et hoxy] -

phenyl } - 2- phenoxypr opi oni ¢ acid ethyl ggter shown below, as a colorless
oil (48% . 'H NWR (300 MHz, CDC13) : 7.59 (d, 1H), 7.37 (d, 1H), 7.24
(t, 2H, 7.13, (d, 2H), 7.09 (t, 15 1H), 696(t 1H), 6.83 (d, 2H), 6.82
(d, 2H), 4.21 (t, 2H), 4.19 (q, 2H), 3 , 1H), 3.12 (d, 1H), 2.95 (t,
2H), 2.35 (s, 3H), 1.39 (s, 3H), 1. 21*‘{? . NB [El+] 492 (MtH)+, [El-]
490 (M H) +. WO1RHEEB3L PCT{AIS0L.R26861 - 2- 818 Scy D-dxa ol MG a - The title
conmpound was then prepareér usi ng fhe ledr(ﬂym S proceTre o'r Exampl e 1,
Step E, to pr &4 RFTRYA TP FPTINMR 308 ldgsTRIs0) : S
7.70 (d 1H, 5 J =5.1), 7.57 (d 1H, J =3.5), 7.23 (t, 2¢, J =7.4), 7.15
(dd, 1H, J =3.5,5.1), 7.12 (d, 2H, J =8.6), 6 93 (dd, 1H|| J =7.4, 7.8),

6.83 (d, 2H, J =8.6), 6.79 (d 2H =6~06), 3.15 (d,
1H, J =13.7), 3.03 H J 2 9.30 s, 3H),
1.26 (s, 3H. M N\
N
5 3-(4-Hydroxyphenyl)-2-methyl-2-phenoxypropionic acid

ethyl ester (300 mg, 1.0 mmol), toluene-4-sulfonic acid 2-
(2-cyclohexyl-5-methyl-oxazol-4-yl)-ethyl ester (386 mg,
1.06 mmol) and Cs;C03 (423 mg, 1.3 mmol) were combined in
anhydrous DMF (7 mL) and stirred for 16 h at 55 °C under an

10 atmosphere of nitrogen. The mixture was then cooled, diluted
with ethyl acetate (50 mL), and washed with water and brine.
The organic layer was dried with Na;S0O; and concentrated in
vacuo to a viscous yellow oil. The residue was purified by
flash column chromatography (100 g silica, 60x15mL

15 fractions, gradient elution 0-20% ethyl acetate in hexanes)
to provide the ethyl ether compound as a colorless oil (177

mg, 28%).

Step H
20 2-Methyl-3-(4-{2-[5-methyl-2-cyclohexyl-oxazol-4-y1]-

ethoxy} -phenyl) -2-phenoxypropionic acid

The title compound was produced as follows.
2-Methyl-3-(4-{2-[5-methyl-2-cyclohexyl-oxazol-4-yl]-
ethoxy}-phenyl) -2-phenoxypropionic acid ethyl ester (175 mg,
25 3.6 mmol) in MeOH (7 mL) was treated with 2N NaOH (7 mL) and

warmed to 55 °C. After 18 h, the mixture was concentrated



10 [EI+] 464 (M+H)+, [ElI-] 462 (M H+. Exanple 7

2- Met hyl - 3- (4-{2-[5-net hyl - 2-cycl ohexyl - oxazol -4-yl ] -

et hoxy} - phenylg3R- phenoxypropionic acid O o~ o 0 N O 15pCHUSHiMR6t6 t | e
conpound, shown above, was synthesized as follows: Step A 20

2- (Cycl ohexanecar bonyl - am no) - su00|n|c&50|d 4- benzyl ester Benzyl
L-aspartate (25.0 g, 0.109 noles) ter (325 nL), acetone (25 nm),

Na2CO3 (41.1 g, 0.384 nol) were WD 02/16331 PCT/US01/ 22616 - 61 conbi ned

and cooled to 8 C | ohexanecar bgn chl ori 6.n., _0.120 nmol) was
Soded ar ohuSe rran il SPeReRERaeny ther 36intrioRuhnat SRR & Moeed
to warm tguagbi ent Thempeiatyhs A8d skirredehof;iah kEedat 88aMAen the

Concentrated 5 HC1 (50 nL) was added to the slurry until the pHwas < 4.0

(pH paperyroFhécnpheaes dusedt (NpetPdor fad taddicd ismshlcasentingtedand t hen

filtered. The,solid wa nsed w wat er 2x 25 ) _and dri_ed_under
vacuun1ata3@htﬁﬁvg?ﬁWgE?5Fomgpr3@ eD%ﬁlgﬂb 6% ¢ i g%iégﬁoﬁuréﬁe?3

purifigatipn yas 70% uz, 2m), 7.15 (d, J = 8.3 Hz, 2H), 6.91 (dd, J =
7.3, 7.2 Hz, 1H), 6.82 (d, J = 8.3 Hz, 2H), 6.80 (d, J = 7.3
Hz, 2H), 4.16 (t, J = 6.3 Hz, 2H), 3.14 (d, J = 14.0 Hz,
1#), 3.02 (d, J = 14.0 Hz, 1H), 2.77 (t, J = 6.3 Hz, 2H),
2.66 (m, 1H), 2.18 (s, 3H), 1.90 (m, 1H), 1.86 (m, 1H), 1.69

10 (m, 2H), 1.61 (m, 1H), 1.42 (m, 2H), 1.27 (m, 1H), 1.24 (s,

3H), 1.21 (m, 2H). MS [EI+] 464 (M+H)*, [EI-] 462 (M-H)*.
HPLC: T= 2.98 min, purity 94%.



10 necessary. Step B 3-(Cycl ohexanecarbonyl - am no) - 4- oxo- pent anoi ¢ ac
benzyl ester 15 In a 2L flask, 2-(cycl ohexanecarbonyl-am no)-succinic
acid 4-bavaytn@ster (34.2 g, 0.102 noles), pyridine (155 pty/usarxtescet
anhydride (127 nL) were conbined. The reaction mxture was heated to

for 2 h and then cooled to anbient tepperature. DI water (950 nL) was
added slowy and 20 the reaction mxtu cooled to anbi ent tenperature
before adding conc. HCL (50 nL) to the slurry until the pHwas 4.0 (
paper). After stirring for 45 mn, thegagéhﬂ was filtered, rinsed wt

urrdet™

water (2x 50 nlL) and then dried

m at 40 C overnight to obt

26.0 g of crude 23_ K@tcpne[2El@Btﬁ@bmaghéﬁywt50ﬂe\ﬂ/ﬁ§1e§hza@cgssary WO

02/ 16331

(2-Cycl ohexyl -

oxychl ori

PCT/ US01722616 - 62 Step C .
ethokyorheolyld-grnesby Rt op Rosphor
de (22 m., 0.235 noles, 3.0 eq) was added dropmnse to a soluti

of 3-(cycl ohexanecarbonyl - 5 am no) - 4- oxo-pentanoi ¢ acid benzyl ester

g, 0.078
m n, and
adding D

water (600 nL, Caution, sexothermc)
anbi ent tenperatur ::Iii»//ﬁ\\

10

15

noles) in DMF (330 nL). The m xture was heated t® 90 C for

then canl ed to anbient tenperature before diluti

Step A
Toluene-4-sulfonic acid 2-[2-(3-bromophenyl)-5-methyloxazol-
4-ylljethyl ester

@
o//<;>\\v//~\\0\\é/
-, ] ©\

To a solution of 2-(3-bromophenyl)-5-methyl-4-oxazole
ethanol (3.27 g, 11.6 mmol) in CH,Cl, (46 mL) at rt under N
was added pyridine (3.28 mL) and DMAP (0.43 g, 3.48 mmol)

Br

followed by portionwise addition of tosyl anhydride (4.54 g,

13.9 mmol). The reaction exothermed to 32 °C and was
stirred 2 h before 1N HCl (50 mL) was added. The mixture
was stirred vigorously 15 min, and then the organic phase
was dried (MgS0O4) and then concentrated under reduced

pressure. The residue was purified by column chromatography

id

icC
90 C

pH
h Dl
ain

ous

1 on
(26.0
30



10 and extracted with MIBE (3x 150 nlL). The conbi ned organic phases were
washed with DI water, brine (150 nL), dried over MSO4 and concentrated to
obtain 2waoyi@st a brown oil. Further purification was npCT/NSTEREHrYy. 15
Step D (2-Cycl ohexyl -5-net hyl -oxazol -4-yl)-acetic acid
(2-Cyclohexyl-5-nethy|-oxazol-4-y|)-acg%ic acid benzyl ester (23.8 g,
0.076 nol es), 2B-3 ethanol (120 ni), DF® water (95 nlL) and KOH (10.0 g,
0.152 noles, 2 eq) were 20 stirred at ambient tenperature for 60 mn or
until HPLC showed disappearance of benzyl ester, The reaction mxture was

concent r at 8% BHa>ten TonE 4t/ I&Hﬂbdt?dp¥?¥§QﬁIgpl?%%?ﬁ$é until the pH
=1 (pH p@@ffénighéciéaQLWQD(§l%£8ﬁ8phéﬁ§lPaBLhEt99§9x$&Bﬂ7@q§ﬁié%ﬁ 1)
and then the organic 25 |l ayer was washed with DI _water, brine (1x 120 nmi),
dried ovest&ySO4.aAdgcoftdnt aat adwhotebpaivies :blIdIRed0GdMHd. The brown
sem -solid was %%ssolved in5 %)NaZCIB“é%OO nL) and washed with MIBE (3x
100 nL). GHeldormbihdéd ortgami & lpitadts wetle batk- & r abted Wi tHE 5 DoNa2008
(1x 5@ My .cT coabipedsaqyeou ayers re~aehdi fied-ta l-with
conc.%Hciié%dﬁgkt?g%fezbaﬁtﬂQNWEE (%khS%gﬁLfﬁgThZ‘ggnéﬁkédJmo ggﬁl?%%l
PCT/ US01/226186.6-H83 1B) gahi 80plihsed weleowdshedHW t fi.bPi fd, (Ix=58.4L),
dried ove ng_.copcentrate 00 in,9 of _acid. , The 1H NWVR
Shov\ed < Z%I\/%ggy?.gpcgﬁfﬂg = %-2 lI-IZ, Bh?, 2.83 qt, J = g.4 HZ, E|H),

2.31 (s, 3H), 2.24 (s, 3H); MS (EI) 437.0 (M + H)".

10 Step B
3-(4-{2-[2-(3-Bromophenyl) -5-methyloxazol-4-

yv1lethoxy}phenyl)-2-methyl-2-phenoxypropionic acid ethyl

- ester
Br Q
0 0/\
N\ | o)
N 0

This compound was prepared according to the procedure

15

in Example 1, part D, using 3-(4-hydroxyphenyl)-2-methyl-2-
phenoxy-propionic acid ethyl ester (551.5 mg, 1.84 mmol)
and toluene-4-gsulfonic acid 2-[2-(3-bromophenyl)-5-

20 methyloxazol-4-yllethyl ester (1.04g, 2.39 mmol): Rf = 0.54

in 1:4 EtOAc:hexanes; 'H NMR (400 MHz, CDCl;) & 8.14 (s, 1H),
7.92 (4, J = 8.0 Hz, 1H), 7.52 (d, J = 8.0 Hz, 1H) 7.30 (t,
J =7.6 Hz, 1H), 7.21 (t, J = 7.6 Hz, 2H), 7.15 (d, J = 8.4
Hz, 2H), 6.98-6.95 (m, 1H), 6.82 (d, J = 8.4 Hz, 2H) 6.83-
25 6.81 (m, 2H), 4.23 (t, J = 6.8 Hz, 2H), 4.20 (g, J = 7.6 Hz,
2H), 3.26 (d, J = 14.0 Hz, 1H), 3.09 (d, J = 14.0 Hz, 1H),



5 Step E 2-(2-Cycl ohexyl -5-net hyl -oxazol -4-yl)-ethanol 0 ON O BH3-THF
conplex (96 nlL, 0.096 noles, 2.3 eq) was added dropw se via addition
funnel taovaozodssti on of (2-cycl ohexyl 10 5-nethyl - oxazol - Bepuyoizxets ¢ aci d
(9.4 g, 0.041 noles) in THF (45 nmL) over 50 mn. The reaction m xture was
stirred for 3 h, and then quenched with MeOH (30 nL). After heating at 60
Cfor 2 h, the reactlon m xture was co8Ped to anbient t enperat ure,
concentrated and the residue di ssol ved in 15 CHZClZ (50 nmL). The organic
phase was_washed with IN NaO—I br| ne (Ix dried_oqver SO4 and
concentrated’ t &% obtai h-9.88 g a 2yaP| 6%/ ﬁ{? Tﬁe3§H('RINR3%s c%)/ﬁsi st ent
with desijgd prodycg. HgH Nyﬁ (ﬁgo iz, _C@g:;_ﬁb ﬁ Z3H§ J = 6.8 Hz, 2H),
2.58 (tt, J' = 11.6, é (t, 8Hz, 2H), 2.13 (s, 3H),
1.93-1.89 (m 2H), 174(dt J: 128 36Hz 2H) 1.67-1.62 (m 1H),
1.41 (qd, j = 12.0, 3.2 Hz, %}% 7 (m 4H: MB (El+) 210.1 (MH),
232.1 (MrH+Na). WD 02/ 16331 PCT/ USOTF956T6 - 64 Step F

Tol ueme- 4- sul foni g- am@z.Z{QZ(gyBk@h@éylbn‘f}iryeBhmbtﬁyaagbzéi—ycl—) -ethyl ester

vl]ethoxyl}phenyl)-2-methyl-2-phenoxypropionic acid

The title compound was prepared according to the
procedure in Example 1, Step E, using 3-(4-{2-[2-(3-
bromophenyl)-5-methyloxazol-4-yl]ethoxylphenyl)-2-methyl-2-

10 phenoxypropionic acid ethyl ester (52 mg, 0.092 mmol): H
NMR (400 MHz, DMSO-dg) 6 7.96 (s, 1H), 7.83 (d, J = 8.0 Hz,
1H), 7.62 (d, J = 8.0 Hz, 1H), 7.40 (t, J = 8.0 Hz, 1H),
7.91 (¢, J = 7.6 Hz, 2H), 7.08 (4, 0 = 8.4 Hz, 2H), 6.89 (t,
J = 7.6 Hz, 1H), 6.79 (d, J = 8.4 Hz, 2H), 6.75 (d, J = 7.6

15 Hz, 2H), 4.12 (t, J = 6.8 Hz, 2H), 3.11 (d, J = 13.6 Hz,
1H), 2.99 (4, J = 13.6 Hz, 1H), 2.86 (t, J = 6.8 Hz, 2H),
2.30 (s, 3H), 1.21 (s, 3H); MS (EI) 536.1 (M + H)*, 535.1 (M
- H) .



0" NOo ,S=O 0 5 A solution of 2-(2-cyclohexyl-5-nethyl-oxazol -4-yl)-
ethanol, (8.7 g, 41.6 mpl) in CH2C12 (120 nL) at anbient tenperature was
treated Woh2/pgsi di ne (12 ni, 150 nmol ), 4- di met hyl am norP@yUSal/22e16( DVAP)
(1.6 g, 13.1 muol), and tosyl anhyride (25.3 g, 77.5 mmol). After 18 h,
the reaction 10 m xture was partltlonﬁg W th vigorous stirring between
CH2C12 and I N HC1. The aqueous | ayer 8 &xtracted with CH2C12 and then
conbi ned organi c phases were washed with brine, dried (MgSO4), filtered
and concentrated. The residue \NaSeFE)UI‘IfI ed. by Bi otage chromat ography (40
L, 25% 15 Et QAc/ hexanes) to provid otuct (9.8 g, 65%: 1H NVR (400
MHz, CDC13) _fideB¢1(9. (d-72814-Fecngh)p- ZlZ%eGHyléycléhéxyt@oxaE'b,l 4.16 (t,
J =6.8 Hz7 2H), 2770 (t,J = 6.8 Hz, 2H), 2.56 (I, | = 1176, 3.6 Hz,
1H), 2.39 (s, 3H), ﬁ]ﬁh@y}menyll)%—Hhﬁmxmrmonllc Acidt, J = 12. 8
3.6 Hz, 2H), 1.67 20 1.62 (m 1H), 1.41 (qd, J = 12.0, 3.2 1H),
1.33-1.17 (m 4H) Ms (EI+) 364.1 (MtH). WO 02/ 16331 PCT/ U 1/22616 - 65
Step G 2-Methyl-3-(4-{2-[5-methyl -2-cycl ohexyl - oxazol - 4-yl ]
et hoxy} - phenyl) - noxypr opLopit€ acid et hyl

5 In this synthesis, the following chemical intermediates
and title compound were sequentially formed by the procedure
of Example 7 using 2-[5-methyl-2-(l-methylcyclohexyl)oxazol-
4-yllethanol, shown below.

0]
N
0]
10 Toluene-4-sulfonic acid 2-[5-methyl-2-(1-

methyleyclohexyl)oxazol-4-yl]lethyl ester, shown below:

N\ //

O
O—wn—0



OO~1 ~0 NOi 5 3-(4-Hydroxyphenyl)-2-nethyl - 2- phenoxypropionic acid
ethyl ester (300 ng, 1.0 mmol), toluene-4-sulfonic acid 2-

(2-cycl olveay?/adB3net hyl - oxazol -4-yl ) -ethyl ester (386 ny, PAT@SOwAIEl6) and
Cs2CO8 (423 ng, 1.3 nmol) were conbined in anhydrous DVF (7 M.) and
stirred for 16 h at 55 C under an 10 atnosphere of nitrogen. The m xture
was then cooled, diluted wth ethyl "a dtate (50 nmL), and washed with water
and brine. The organic layer was dried with Na2SO4 and concentrated in

vacuo to g viscous yellow oil. The residue was purified by flash colum
chronatogﬁéﬂﬂ%l(%ﬁﬁg@mﬁdiQQGlﬂoﬁlgnﬂ315dtr§CFi8n§,H@wa@ﬁént7eﬁ@tﬂén 0- 20%
et hyl acetate,i exa ) to,pravide_the_.et.hyl he und as . a
coIorIesssorl8(¥7€Z’ngg§28$62284§p g ?OE'6 H2Y' 28) 192 GRREY 3 856%

2- Met hyl -8=( 4212 [ 2- ot hyl - 2ugycbohexyk, o3arol 246yFp-. 02 (m, 2H),

et ho - phenyl ) - 2- pheno ropionic acid The title conpound was produced as
foI|é&i.p125§@%h§PPém(4§%24[EL%§;H?k-éﬂéyclHﬁgiﬁF)oiggoa-AMyﬁ]H?+- )

et hoxyg - phenyl } -2 oxyprophoniscachdievbhyh _gstel16L48 25 3.6 mmol)
in Nb%% (7 NL)imggeﬁgga?e Elw?ilzhrﬂgNmNaCl% (7 xL) an§§ mé}ng o 25 C. After
18 h, theomaxblré-whlethnsghphabgd) -2-phenoxypropionic acid ethyl

ester, shown below:

ORI

10 'H NMR (400 MHz, CDCl3) & 7.24-7.19 (m, 2H), 7.15-7.13 (m,
2H), 6.99-6.95 (m, 1H), 6.83-6.80 (m, 4H), 4.20 (g, J = 7.6
Hz, 2H), 4.14 (t, J = 6.4 Hz, 2H), 3.29 (d, J = 14.0 Hz,
1H), 3.10 (d, J = 14.0 Hz, 1H), 2.89 (t, J = 6.4 Hz, 2H),
2.24 (s, 3H), 2.11 (broad m, 2H), 1.56-1.24 (v. broad m,

15 14H), 1.21 (t, J = 7.6 Hz, 3H); MS (EI) 506.3 (M + H)¥,
528.3 (M + Na)®*.

The title compound, 2-methyl-3-(4-{2-[5-methyl-2-(1-
methylcyclohexyl)oxazol-4-yl]ethoxyl}phenyl) -2-phenoxy-
propionic acid: H NMR (400 MHz, DMSO-dg) & 7.24 (t, J = 7.2

20 Hz, 2H), 7.12 (d, J = 8.4Hz, 2H), 6.94 (t, J = 7.2 Hz, 1H),
6.81 (d, J = 8.4 Hz, 2H), 6.80 (d, J = 7.2 Hz, 2H), 4.09 (t,
J = 6.8 Hz, 2H), 3.16 (4, J = 13.2 Hz, 1H), 3.03 (&, J =
13.2 Hz, 1H), 2.78 (t, J = 6.8 Hz, 2H), 2.19 (s, 3H), 2.03-
1.99 (m, 2H), 1.48-1.27 (m, 11H), 1.16 (s, 3H); MS (EI)

25 478.3 (M + H)Y, 476.3 (M - H) .



WO 02/16331 PCT/ USO01/ 22616 - 66 wunder reduced pressure and then acidified
with 5N HC1 to a pHof 1. The solution was extracted with Et OAc and t hen
the orgamboz/pisases dried (Na2SO4), filtered and concent r pCPOStIR268 White

foam (157 ngy, 88 0) : ' 1H NNR (300 MHz, d6-DMBO) : 87.23 5 (t, J = 7.2 Hz,
2H, 7.1.5 (d, J = 8.3 h, 691(9% J= 7.3, 7.2 Hz, 1H), 6.82 (d, J
= 8.3 Hz, 2H), 6.80 (d,' J = 7 3 H 4. 16 (t, J =6.3 H, 2H), 3.14

(d, J =14.0 Hz, 1H), 3.02 (d, J = 14.0 Hz, 2.77 (t, J = 6.3 Hz, 2H),

2.66 (m 1H, 2.18 (s, 3H, 1.90 (m 1H), 186(m 1H, 1.69 10 (m 2H),

1.61 (m 1H), 1.42 (m 2H), 1.27 (m 1H), 1.24 (s, 3H, 1.21 (m 2H). M5

[El+] 464 (MtH)+, [El-] 462 (MH) +gxabBhe 16= 2.98 nmin, purity 94% WO

02/ 16331 PCT/ USO1/ 22616 - 67 Exanple 8

3-(4-{2-[2-(3- Broﬁnéﬁed@k)25Cwsﬂ@@@@xéz@my4 5-methyloxazol-4-

yI]ethoxy}phen¥3 % ; C

Step A Tol uenes
5

rl)éml NO 5

In this synthesis, the following chemical intermediates
and the title compound were sequentially prepared by the
procedure of Example 7 using 2-(2-cyclohex-l-enyl-5-methyl-

10 oxazol-4-yl)ethanol, shown below.

7\

Toluene-4-sulfonic acid 2-(2-cyclohex-l-enyl-5-
methyloxazol-4-yl)ethyl ester, shown below: 'H NMR (400 MHz,
15 ¢bCcl;) 6 7.68 (d, J = 8.0 Hz, 2H), 7.27 (4, J = 8.0 Hz, 2H),
6.61 (s, 1H), 4.23 (t, J = 6.4 Hz, 2H) 2.76 (t, T = 6.4 Hz,
2H), 2.42-2.20 (m, 8H), 1.72-1.63 (m, 6H); MS (EI) 362.2 (M
+ H)*Y.



4-yl]lethyl ester /O O\ ~0-__S Br 10 To a solution of

2- (3- bronmophenyl ) - 5- net hyl - 4- oxazol e ethanol (3.27 g, 11.6 mol) in CH2Cl12
(46 nmL) avontiasader N2 was added pyridine (3.28 nl) and BVABS¢R224B3 g, 3.48
mmol) followed by portionw se addition of tosyl anhydride (4.54 g, 13.9
mmol ) . The reaction exotherned to 32 C.,and was 15 stirred 2 h before 1IN
HC1 (50 nL) was added. The mi xture was~stirred vigorously 15 mn, and then
t he organi c phase was dried (MyS04) and then concentrated under reduced
pressure. The residue was purified by col um r omat ogr aphy WO 02/ 16331
PCT/ USO01/ 22616 - 68 (40 nL SiQ2, 50% Et CAc/ llexan provi de tol uene-4-
sul fonic acid 2-[2-(3-bronophenyl)-5-net hyl oxazol - ester (4.58
g, 91% as a white powder: @ b 801 (t, J = 1.6 Hz,
1H) 7.80 (dt, J = 7.6 = 8.4 Hz, 2H), 7.53
(dt, J = 7.6 Hz, J = 7.30 (t, J& 7.6 Hz, 1H), 7.19 (d, J =
8.4 Hz, 2H), 4.30 6.4 Hz, 2H), 2.31 (s,
3H), 2.24 (s, 3H)

) 437.0 (M+ H 10 Step B
) - 5- met hyl oxazol - 4-
| - 2- phenoxypropi oni ¢ acid et hyl

3-{4-[2-(2-Cyclohex-l-enyl-b-methyloxazol-4-yl)ethoxy]
phenyl}-2-methyl-2-phenoxypropionic acid ethyl ester, shown
5 Dbelow:

0 RN
N o)

'H NMR (400 MHz, CDCl:) & 7.23-7.19 (m, 2H), 7.15-7.13 (m,
2H), 6.97 (m, 1H), 6.83-6.79 (m, 4H), 6.34 (s, 1H), 4.20 (q,

10 J = 7.6 Hz, 2H), 4.16 (t, J = 6.8 Hz, 2H), 3.26 (d, J = 13.6
Hz, 1H), 3.09 (d, 0 = 7.6 Hz, 1H), 2.90 (t, J = 6.8 Hz, 2H),
2.45-2.43 (m, 2H), 2.28 (s, 3H), 2.22-2.21 (m, 2H), 2.04 (s,
3H), 1.73-1.64 (m, 4H), 1.38 (s, 3H), 1.26 (t, J = 7.6 Hz,
3H); MS (EI) 490.3 (M + H)", 512.3 (M + Na)".

15 The title compound, 3-{4-[2-(2-Cyclohex-l-enyl-5-
methyloxazol-4-yl)ethoxylphenyl}-2-methyl-2-phenoxypropionic
acid: 'H NMR (400 MHz, DMSO-dg) & 7.24 (t, J = 7.2 Hz, 2H),
7.12 (d, J = 8.4 Hz, 2H), 6.94 (t, J = 7.2 Hz, 1H), 6.82 (4,
J = 7.2 Hz, 2H), 6.80 (d, J = 8.4 Hz, 2H), 6.55 (s, 1H),

20 4.09 (t, J = 6.8 Hz, 2H), 3.16 (4, J = 13.2 Hz, 1lH), 3.04



ester Br Ot~~-x 1 ONO/ I 15 This conpound was prepared according to
the procedure in Exanple 1, part D, using 3-(4-hydroxyphenyl)-2-nethyl -
phenoxy- pyopr/oisBc acid ethyl ester (551.5 ng, 1.84 nmol) Pangs01/22616

t ol uene-4-sul fonic acid 2-[2-(3-bronmophenyl)-5 20 net hyl oxazol - 4-yl] et hyl

ester (1.04g, 2.39 mol): Rf = 0.54 |9 1: 4 Et OQAc: hexanes; 1H NMR (400 MHz,
CDC13) 3 8.14 (s 1H, 7.92 (d, J = 6 Rz 1H, 7.52 (d, J = 8.0 Hz, 1H)
7. 30 (t J = 7.6 Hz, 1FD 7.21 (t, J = 7 6 Hz, 2H), 7.15 (d, J 8 4 Hz,

2H), 6. .9 1 2 (d 2 83.25 4.23
t, J = 6 Hg i% 4H§0 ? 2~§9 étHzJ —2@)5')%‘2263 5 g £ Stglé 1H),

. 09 (d ¥ 1429 kg, 31H), M\Q@Zélﬁg?:%mPCIﬁvSOi/ 8361655 ﬁ9 4%&971(9,7 J =
.6 Hz, 2H), 2.38 (s, SFD, 1.38 (s, 7. M5 (El)
564.2 (M+ Bk BBepET) 54@2(2 fm ffZHQ§ B&@mh@ﬁyﬂﬂs et hy! oxhrol 4.
I]ethoxy}phenyl) 2- met hyl - 2- phenoxypropionic acid The title conpound was
repared according to the procedure in Exanple 1, Step E, using
-(4-2-[2-(3- Example 11

3-{3-Methoxy-4-[2-(5-methyl-2-thiophen-2-yloxazol-4-

OO'D‘< N ~Now—

v1)ethoxy]phenyl}-2-methyl-2-phenoxypropionic acid
0O

O

S o ~ 0
<
N o)

Step A
10 3-(4-Benzyloxy-3-methoxyphenyl) -3-hydroxy-2-methyl-2-

phenoxypropionic acid

A stirred solution of LDA in cyclohexane (1.5 M) was
cooled to - 20 °C, to which a solution of 2-phenoxypropionic
acid (10 g, 60.2 mmol) in THF (80.3 mL) was slowly added,

15 keeping the temperature below -10 °C. The resulting dianion
solution was stirred for 15 min, then a solution of 4-
benzyloxy-3-methoxybenzaldehyde (14.58 g, 60.2 mmol) in THF
(80.3 mL) was added over 1 h, maintaining temperature below
- 10 °C. Fifteen minutes after completion of aldehyde

20 addition, the reaction mixture was poured onto ice water
(200 mL), and extracted using 1:2 Et;0:hexane (500 mL). The
agueous layer was isolated, extracted again with 1:2
Et;0:hexane (240 mL), then acidified with concentrated HC1
until pH = 3. The product acid was extracted into EtOAc (2

25 x 165 mL), which was dried over Na,SOs and concentrated to



br onophenyl ) - 5- net hyl oxazol - 4-yl ] et hoxy} phenyl)-2-net hyl -2- 10

8.
J
2.9

phenoxypropi onic acid ethyl ester (52 ng, 0.092 nnDI): 1H NVR (400 Hz,
DVSO- d6) w0 #2/933(s, 1H), 7.83 (d, J 8.0 Hz 1H) 7. 62 PdAT/US01228160 Hz,
1H), 7.40 (t, J =8.0 Hz, 1H), 7.91 (t J .6 Hz, 2H), 7.08 (d, J =
Hz, 2H), 6.89 (t, J =7.6 FE, 1H), 6. i@ (d J = 8.4 Hz, 2H), 6.75 (d,
7.6 15 Hz, 2H), 4.12 (t, J = 6.8 Hz, 3 11 (d, J = 13.6 Hz, 1H)

(d, J = 13.6 Hz, 1H), 2.86 (t J = 6.8 Hz, 2.30 (s, 3H, 1.21 (s,

3H; M (

70 ExampT® SU3IRERRy ool L4 %zg[%rﬁ%hyﬁ%<Nﬁg?%‘ﬁEﬁ%sﬁ?{sﬁ?@igii?l&

yl ] et hoxyggehenylah722ophenaxypyropionic acid O O O ~I o NOS5Inthis
the foll owi ng chem cal internediates and title conpound were
sequentially fornmed by the procedure of Exanple 7 using
2-[5-met hyl -2-(1- nethylcyclohexyl)oxg%gl- 4-yl ] et hanol, shown below. O N

synt hesi s,

00
5

10

15

20

3-(4-Benzyloxy-3-methoxyphenyl) ~-2-methyl-2-

phenoxypropionic acid

0
@)
0O
O
o

A stirred solution of EtsSiH (8.67 mL, 54.3 mmol) in

CH,Cl, (45 mL:) was treated with BF;-Et;0 (6.8 mL, 54.3 mmol).
3-(4-Benzyloxy-3-methoxyphenyl) -3-hydroxy-2-methyl-2-
phenoxypropionic acid (7.39g, 18.1 mmol) in CH,Cl: (90.5 mL)
was then added dropwise via addition funnel, maintaining

temperature below -7 °C. After the addition was complete,

the reaction was stirred for 1.5 h at -10 °C, then quenched
with 1 M NaOH (18.1 ml) and diluted with H;O0 (12 mL). 1N
HCl was used to adjust pH to 4, followed by separation of
layers. The agqueous layer was extracted with CHCl; (2 x 15
mL), and combined organic layers were washed first with 1IN
HC1 (15 mL), then H;0 (15 mL), followed by drying over Na;SO0
and concentration to a gummy orange solid (6.86 g, 97%): MS

(EI) 410.2 (M + NH,)*, 391.3 (M - H) .

4
9



10 Tol uene-4-sulfonic acid 2-[5-nethyl-2-(1-

nmet hyl cycl ohexyl ) oxazol - 4-yl ] et hyl ester, shown below 0 1) 0 OGS-0- O N
WO 02/ 16380 0PGBs1US01/ 22616 - 71 1H NNR (400 MHz, CDC13)PErI/USVR26, J =
8.4 Hz, 2H), 7.30 (t, J = 8.4 Hz, 4. 12 (t, J =6.6 Hz, 2H), 2.76 (t,
J =6.6 Hz, 2H), 2.42 (s, 3H), 2. 17 ('?/15 2.61-2.02 (m 2H), 1.56-1.30
(m 8H), 1.19 (s, 3H; Ms (EI) 378.2°( +|—|)+ 5

2- Met hyl - 3- (4-{2-[5-net hyl - 2- (1- met hyl cycl ohexyl)

oxazol - 4-yl ] et hoxy} phenyl)-2-phenoxy ropignic acid ethyl ester, shown
below O O11 ~\ ONO 10 HNNR%E%%HZ CDC13) 8 7.24-7.19 (m 2H),

7.15-7.13 (m  2H) 3-6498v6:82y( A méEhox§-B83=6v3Q -OmetH),1-4-20 (g, J = 7.6
Hz, 2H), 4.14 (t, J’“—W‘HZ"ZH)“TZQ‘(’EI—TJ_—IT‘O‘FZ—IFD, 3.10 (d, J =

14.0 Hz, 1H), 2.89 (t, J = 6.Rhegoxypgopionda §&id3H), 211(broadm 2H)
1.56-1.24 (v. broad in, 15 14H), 1.21 (t, J = 7.6 F%) 3H); M5 (EI') 506.3 (M
+ H+, 528.3 (M + Na) +.

0]

/ 0]
0
@]
5 A solution of 3-(4-benzyloxy-3-methoxyphenyl)-2-methyl-

2-phenoxypropionic acid (6.86 g, 17.5 mmol) in EtOH (175
ml:) was added to 5% Pd/C (186 mg, 10 wt %). The mixture was
purged first with nitrogen, then with H;, which was then
applied at 45 p.s.i. for 2 h. PA/C was subsequently filtered

10 off through celite, and the filtrate was concentrated to a
crude oil (5.42 g, in excess of theory). MS (EI) 301.2 (M -
H) .



The title conpound, 2-nethyl-3-(4-{2-[5-nethyl-2-(1-

nmet hyl cycl ohexyl ) oxazol - 4-yl ] et hoxy} phenyl ) - 2- phenoxy- propionic acid: 1H
NVR (400 wbie2/1d386B0-d6) 6 7.24 (t, J = 7.2 20 Hz, 2H), 7. 1PCT/@soir26168. 4Hz,
2H), 6.94 (t, j =7.2 Hz, 1H), 6.81 (d, J =8.4 Hz, 2H), 6.80 (d, J = 7.2
Hz, 2H), 4.09 (t, J = 6.8 Hz, 2H), §J7g (d, J =13.2 Hz, 1H), 3.03 (d, J =
13.2 Hz, 1H), 2.78 (t, J =6.8 Hz, 2H),'2.19 (s, 3H), 2.03- 1.99 (m 2H),
1.48-1.27 (m 11H), 1.16 (s, 3H); M5 (El) 25 478.3 (M+ H+, 476.3 (M -
H-. WD '02/16331 PCT/ US01/ 22616 - 7% Ex%pple 10

3-{4-[2- (2- Cycl ohex- | - enyl - 5- net hyl oX&E® La-

yl ) et hoxy] phewl gy &5t -y me-heneopypy PPl PNt 1a¢] B - $hého B EHi N0 C In
this syntheésis, the TolTow ng chemcal Internediates and the title
conpound were sequentially prepacdd ®fhye esgegcedure of Exanple 7 using

2- (2-cycl ohex-I-enyl -5-net hyl 10 oxazol -4-yl)et h6nol , Shown below. O N

O
/// O///\\\\
O
5 A solution of 3-(4-hydroxy-3-methoxyphenyl)-2-methyl-2-

phenoxy-propionic acid (4.56 g, 15.08 mmol) in EtOH (150
mlL) was treated with S0Cl,; and heated at 75 °C for 14 h,

then cooled to rt and partitioned between EtOAc (300 mL) and
H,O (400 mL). The aqueous layer was removed and back-

10 extracted with EtOAc (100 ml:). Combined organic phases were
washed with 10% Na,;COz, which was isolated and back-
extracted with EtOAc (100 mL). Combined organic phases were
washed with brine (200 mL), dried over NayS0., concentrated,
and purified by column chromatography (200 g SiO;, 1:4

15 EtOAc:hexanes) to provide a colorless oil, which developed a
green color over a 24-hour period. The material was taken
up in EtOAc and filtered through celite, then concentrated
to yield a colorless oil (1.99 g, 40 %): Rf=0.40 in 1:4
EtOAc:hexanes; “H NMR (400 MHz, CDCl;) & 7.66-7.55(m, 1H),

20 7.25-7.21 (m, 2H), 6.99-6.92 (m, 1H) 6.84-6.79 (m, 3H),
6.74-6.71 (m, 1H), 5.54 (s, 1H), 4.22 (g, J = 6.8 Hz, 2H),
3.84 (s, 3H), 3.30 (4, J = 14 Hz, 1H), 3.07 (d, JT = 14 Hz,
1H), 1.40 (s, 3H), 1.23 (t, J = 6.8 Hz, 3H).



ai Toluene-4-sulfonic acid 2-(2-cycl ohex-I-enyl-5- nethyl oxazol -4-yl)ethyl
ester, shown below. 'H NWMR (400 WMHz, 15 CDCl13) 6 7.68 (d, J = 8.0 Hz, 2H),
7.27 (d, woe2/8381 Hz, 2H), 6.61 (s, 1H), 4.23 (t, J = 6. 4P&US@iHpe®. 76 (t,
J 6.4 Hz, 2H), 2.42-2.20 (m 8H), 1.72-1.63 (m 6H); M5 (El) 362.2 (M +

H)' WD 02/ 16331 PCT/ US01/ 22616 - 73 I O\ OIl O N

3-{4-[2-(2-Cycl ohex-| -enyl - 5- met hyl oxaZ8l ~4- yl ) et hoxy]

phenyl } - 2- met hyl - 2- phenoxypropi oni ¢ acid ethyl ester, showmn 5 below O O
\' 0OVl ~ONO"'"" HNW (400 Mz, CD% 6723719(m 2H), 7.15-7.13 (m
2H), 6.97 (m 1H), 6.83-6.79 (m 4H), (s 1H), 4.20 (g, 10 J =7.6
Hz, 2H), 4.163(Y(3-sheTnbx§- lz_ﬂZ[22Fd)5,—m%t%§-1( @thd ophtd-0 K- okdko13409 (d, J =
7.6 Hz, 1H), Z790 (T, J-BHFrz ZH), d4bd4d(m ZH) 2.28 (s, 3H),
2.22-2.21 (m ) Y (12 3 A 1381 Bd), 1.26 (t,
J =17.6 He, The title compound was prepared from 2- (5-methyl-2-~

5 thiophen-2-yloxazol-4-yl)ethyl tosylate and 3-(4-hydroxy-3-
methoxyphenyl) -2-methyl-2-phenoxypropionic acid ethyl ester
according to the parallel synthesis procedure (A). MS (EI)
494.4 (M + H)F

10 Example 12
3-{4-[2-(2-Cyclohexyl-5-methyloxazol-4-yl)ethoxy]-3-

methoxyphenyl}-2-methyl-2-phenoxypropionic acid

0
o)
0 - o
N\ \ 0
N 0

The title compound was prepared by Standard Procedure
15 (A), using 2-(2-cyclohexyl-5-methyloxazol-4-yl)ethyl
tosylate. MS (EI) 494.0 (M + H)*.



3H) ; M5 (El) 490.3 (M+ H) +, 512.3 (M+ Na) +. 15 The title conpound,
3-{4-[2-(2-Cycl ohex-1-enyl -

met hyl oxav@bz2/463y1 ) et hoxy] phenyl } - 2- net hyl - 2- phenoxypr opi oRrCT/US@26t6 ' ' H NVR
(400 MHz, DMSO-d6) 6 7.24 (t, J =7.2 Hz, 2H), 7.12 (d, J = 8.4 Hz, 2H),
6.94 (t, J =7.2 Hz, 1H), 6.82 (d J 547 2 Hz 2H), 6.80 (d, J = 8.4 Hz,
2H), 6.55 (s, 1H), 20 4.09 (t, :68|9|z 3.16 (d, J = 13.2 Hz, 1H),
3.04 WD 02/ 16331 PCT/U801/22616 - 74 (d, J = 13.2 Hz, 1H), 2.80 (t, J =
6.8 Hz, 2H), 2.32 (bs, 2H) 2.23 (% 91 %16 2.15 (m 2H), 1.63-1.55 (m
4H), 1.27 (s, 3H : N5 (EI) 462. 2°CRM 2 460.3 (M- H 5 Exanple 11
3-{3- Met hoz%&éltﬂﬁzl—(ﬁ{@l mlee—xh@iwl&qéﬂmadﬂzél 4-y1) -ethoxy]-3-

yl) et hoxy]jlenyl} - met hW }_T henoxypropl onlc achl O] Sg O O\ ITT7 NO/
| Step A BeTir %y i % s 20y

phenoxypr opi oni ¢ acid A Stl rred sol ut| on of LDA in cycl ohexane (1.5 M was
cooled to - 20 C, to which a solution of 2-phenoxypropionic acid (10 g,
60.2 nmmol) in THE (80.3 nL) was slowy added, o

oL

o

5
Step A
3—(4—Allyloxyphenyl)—Z—methyl—z—phenoxy—propionic acid ethyl
ester
0
o N
NN o
\\\//»\\O
10

A solution of 3-(4-hydroxyphenyl)-2-methyl-2-phenoxy-
propionic acid ethyl ester (500 mg, 1.67 mmol) in methyl
ethyl ketone (6 mL) was treated with allyl bromide (232 mg,
1.92 mmol, 0.17 mL) and potassium carbonate (311 mg, 2.25

15 mmol) and then heated to reflux. After 18 h, the mixture
was cooled to ambient temperature and then partitioned
between EtOAc and water. The aqueous phase was extracted
with EtOAc and then the organic phases were dried (MgSOs).
filtered and concentrated under reduced pressure. The

20 residue was purified by column chromatography (100 mL SiOgz,



15 keeping the tenperature below -10 C. The resulting dianion solution was
stirred for 15 mn, then a solution of 4- benzyl oxy- 3-nmet hoxybenzal dehyde
(14.58 gweorm3snol) in THE (80.3 nL) was added over 1 hpCTvEKOW26TE ng
tenperature below - 10 C. Fifteen mnutes after conpletion of al dehyde 20
addition, the reaction m xture was pOlrJné_ d onto ice water (200 nL), and
extracted using 1:2 Et20: hexane (500 ? “The aqueous |ayer was isol ated,
extracted again with 1:2 Et20: hexane (240 nlL), then acidified with

t d_HC1 t_aci tracted j t OA
concent A SEED N bl BEb BT ugageR) SRR e A 2P e O
02/ 16331 PLCTEURQ)/ 82616as- a7blean, Orangelpast 8i(161% wgurr udeo 672H: MS (EI)

426.2 (M+ NH4)+, 407.2 (M- H)-. Step B 5
3- (4- Benz§haky» r?etzriox(yqohemw )82 izt hyAE)2- ToHemotprbp dhi& i @H0.0 /| <1

O OO I?eé? harre E%20E(§f§Et3§hgg?g:géng§? §4E37qgnh%,i§H)FH2C12 (45

m.) was t
6.84 (t, J = 8.4 Hz, 2H), 6.05 (ddd, 0 = 17.2, 10.6, 5.2 Hz,

1H), 5.41 (dd, J = 17.2, 1.6 Hz, 1H), 5.28 (dd, J 10.8,
1.4 Hz, 1H), 4.22 (d, J = 5.2 Hz, 2H), 4.19 (g, J 6.8 Hz,
2H), 3.27 (A of AB, J = 14 Hz, 1H), 3.11 (B of AB, J = 14
Hz, 1H), 1.40 (s, 3H), 1.21 (t, J = 6.8 Hz, 3H).

10
Step B
3-(3-Allyl-4-hydroxyphenyl) -2-methyl-2-phenoxy-propionic
acid ethyl ester
O
o
O
O
15 A solution of 3-(4-allyloxyphenyl)-2-methyl-2-phenoxy-

propionic acid ethyl ester (475 mg, 1.39 mmol) in
dimethylaniline (1.5 mlL) was heated at reflux for 18 h.
After cooling to ambient temperature, the reaction mixture
was partitioned between EtOAc énd 1N H,S0;. The organic

20 phase was dried (MgSQ,), filtered and concentrated. The
residue was purified by column chromatography (100 mL SiOz,
hexanes to 30% EtOAc/hexanes) to provide the desired product
(343 mg, 72%) as a pale yellow oil: 'H NMR (400 MHz, CDCls) &
7.23 (t, J = 8.4 Hz, 2H), 7.02-6.96 (m, 3H), 6.83 (d, J =



10 3-(4-Benzyl oxy- 3- nmet hoxyphenyl) - 3- hydr oxy- 2- met hyl - 2- phenoxypr opi oni c
acid (7.39g, 18.1 mmol) in CHC12 (90.5 nL) was then added dropw se via
addi ti onwanned331t mai ntai ning tenperature below -7 C  AftreTURE/ 260 ti on
was conplete, the reaction was stirred for 1.5 h at -10 C, then quenched
15 with 1 MNaOH (18.1 nL) and diluted_ wth H20 (12 nL). IN HClL was used
to adjust pHto 4, followed by separ at?@nn | ayers. The aqueous | ayer was
extracted with CH2C12 (2 x 15 nL), and corrbl ned organic | ayers were washed

first wit henp H2O (15 ni), foll b d
Ngggcnmgog %dﬁ%on%%g QF}% éoen %;é %?ant@ sgﬁrﬁmeg kIR gégyﬁé (El)
410.2 (M5 0W#)m, 394 3 (M1 Iy - JV\Q 826 1633 12RCT/ @S@é/ @61@ --67@ Ht ep C

3- (4- Hydr oxy- 3- net hoxy- phenyl ) - 2- et hyl - 2- phenoxypropionic acid O OO0 O
Ol 5 A 2] ut?ondofA30f4ABendyFoky- 8-Het hoRyphenyP) {B-aBt APl -J =

2- phenoxy%ogllgm c%ﬁ&d/égl_rﬁ <9 BIJ[zurlnE?I )(tl n;ELOH §11715 gﬁ) “was added to

5%Pd/C( e’ mX

Step C
3-({4-Hydroxy-3-propylphenyl) -2-methyl-2-phenoxy-propionic

acid ethyl ester

0
o N
@)
O
10 A solution of 3-(3-allyl-4-hydroxyphenyl)-2-methyl-2-

phenoxy—ﬁropionic acid ethyl ester(330 mg, 0.97 mmol) in

absolute EtOH ( 5 mL) was treated with 5% Pd/C and then the

mixture was evacuated three times with N;. The reaction )

mixture was hydrogenated at 1 atm with an H;-filled balloon
15 for 24 h before filtering the mixture over celite and

rinsing with EtOH. The product was used without further

purification. 'H NMR (400 MHz, CDCls;) & 7.22 (t, J = 7.6 Hz,
2H), 7.99-6.95 (m, 3H), 6.82 (m, 2H), 6.68 (d, J = 8.0 Hz,
1H), 4.20 (q, J = 6.8 Hz, 2H), 3.24 (A of AB, J = 13.6 Hz,

20 1H), 3.08 (B of AB, J = 13.6 Hz, 1H), 2.55 (t, J = 7.6 Hz,
2h), 1.62 (sextet, J = 7.6 Hz, 2H), 1.41 (s, 3H), 1.23 (t, J
= 6.8 Hz, 3H), 0.96 (t, J = 7.2 Hz, 3H).



purged first with nitrogen, then with H2, which was then applied at 45
p.s.i. for 2 h. Pd/C was subsequently filtered 10 off through celite, and
the filtvade2/was1 concentrated to a crude oil (5.42 g, | nPERTSGIL26(6
theory). M5 (EI) 301.2 (M- H-. WD 02/16331 PCT/US01/ 22616 77 Step D

3- (4- Hydr oxy- 3- net hoxyphenyl ) - 2- net hyl ; phenoxypropionic acid ethyl ester
O 5 A solution of 3-(4-hydroxy-3-net hg yphenyl) - 2- net hyl -
phenoxy-propionic acid (4.56 g, 15.08 nmmol) in EtOH (150 nl) was treated
with SOC12 and heated at 75 C for 14 h, then cooled to rt and partitioned
bet ween Et OAc (300 nL) and H20 (400 nL). The aqueous | ayer was renoved and
back 10 extracted with Et QAc (100 nlytefombi ned organic phases were washed
wi th 10% Na2CO3, whi ch was |soI ated and back- extract ed vvlth Et OAC (100
m.) . Conbiarete yard l 4 RS . Ty 1S, 0b) hoxgy
Na2SO4, conce
1:4 15 Et QAc: TTe sIme v S'S U C C
col or sover a 24- hour perl od. The rraterl al was taken up in EtQAc and
filtered through celite, then concentrated to yield a colorless oil (1.99
g, 40 %: RF=0.40 in 1:4 EtOAc: hexanes; 'H NWVR (400 MHz, CDC}3) 8
7.66-7.55(m 1H),

A solution of 3-(4-hydroxy-3-propylphenyl)-2-methyl-2-
phenoxy-propionic acid ethyl ester (266 mg, 1.0 mmol) in DMF
(10 mL) was treated with cesium carbonate (407 mg, 1.25
10 mmol) and toluene-4-sulfonic acid 2-(2-phenyl-5-methyl-

oxazol-4-yl)-ethyl ester and then heated at 55 °C for 18 h.
After cooling to ambient temperature, the mixture was
partitioned between EtOAc and water. The agueous phase was
extracted with EtOAc and then the organic phases were dried

15 (MgS0Q,), filtered and concentrated under reduced pressure.
The residue was purified by column chromatography (100 mL
S10;, hexanes to 30% EtOAc/hexanes) to provide the desired
product (315 mg, 60%) as a clear, colorless oil: MS (EI)
528.3 (M + H)T

20



20 7.25-7.21 (m 2H), 6.99-6.92 (m 1H) 6.84-6.79 (m 3H), 6.74-6.71 (m
1H), 5.54 (s, 1H, 4.22 (q, J = 6.8 Hz, 2H), 3.84 (s, 3H), 3.30 (d, J = 14
Hz, 1H), wo0x7143dy J = 14 Hz, 1H), 1.40 (s, 3H), 1.23 (t,PdT/ES@/B6tz, 3H).
WD 02/ 16331 PCT/ US01/ 22616 - 78 Step E

3-{3- net hoxy- 4-[ 2- (5- net hyl - 2t hi ophen oxazol -

yl ) et hoxy] phenyl - 2- net hyl - 2- phenoxyproé?’onl c acid The title conpound was
prepared from 2-(5-methyl -2 5 thiophen-2-yloxazol -4-yl)ethyl tosylate and
3- (4- hydroxy- 3- net hoxyphenyl) - 2- et h¥l - 2- phenoxypropi onic acid ethyl ester
according to the parallel synthesis pf6Eefiure (A). MS (EI) 494.4 (M+ H)+.
10 Exanpl @ dgcrdf-4{ 22 Qeinphexy - ﬁ ﬁyi%@ezz%rﬂqw])ﬁl@wy}’ia-

met hoxyphéenyT }-2Z-nmet nyl - 2- pnenoxypropl oni ¢ aci u O 0OO0O0~ToO N |

The title conpound VR ATRIH ek A, u3| ng

212" eyl ohexy). 578 PALCAR2) 12 1) SL e hgFVbL RunhBolEbbr 43,0 (M + 1+

5 ethoxy] -3-propyl-phenyl}-2-methyl-2-phenoxy-propionic acid

ethyl ester in EtOH (1.5 mL) was treated with 5 N NaOH (140

pL) and then warmed to 65 °C. After 18 h, the mixture was
acidified to pH = 1 with 5 N HCl. The mixture was extracted
with EtOAc and then the combined organic phases were dried

10 {(MgS0,), filtered and concenﬁrated under reduced pressure to
vield the title product. MS (EI) 500.2 (M + H)*; LC RT =
3.22 min (>99% pure).

Example 14
15 3-{4-[2-(2-Cyclohexyl-5-methyl-oxazol-4-v1)-ethoxy]-3-

propyl-phenyl}-2-methyl-2-phenoxy-propionic acid

@Aw%

The title compound, and its corresponding ester: MS

(ET) 534.3 (M + H)" shown below, were synthesized according

20 to the procedure of Example 13, Steps D and E, respectively
from toluene-4-sulfonic acid 2-(2-cyclohexyl-5-methyl-
oxazol-4-yl)-ethyl ester, and then purified by LC/MS: MS
(EI) 506.2 (M + H)'; LC RT = 3.11 min (>85% pure).
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2- Met hyl - 3-{4-[2-(5-net hyl - 2- phenyl - oxazol - 4-yl ) - et hoxy] - 3-

propyl - pivemy2/}632t phenoxy- propi oni c acid ethyl ester 0 o PCD®SO1/2¥610 5 Step
A 3-(4-Allyl oxyphenyl)-2-nethyl - 2- phenoxy- propionic acid ethyl ester 0 o
10 A solution of 3-(4-hydroxyphenyl)-2-nethyl-2-phenoxy- propionic acid
ethyl ester (500 ng, 1.67 nmmol) in metﬁge ethyl ketone (6 nL) was treated
with allyl bromde (232 ng, 1.92 mmol, 0.17 nL) and potassi um car bonat e
(311 nmg, 2.25 15 mol) and then heated to ref lux. After 18 h, the m xture
was cool ed to anbient tenperature and then partitioned et ween Et CAc and
water. The aqueous phase was extracted wth EtOAc and en the organic
phases were dried (MyS . ' r edliced
pressure. The 20 residu ogradﬂy (100 nmL

Si 02, WO 02/

Example 15

2-Methyl-3-{4-[2- (5-methyl-2-thiophen-2-yl-oxazol-4-yl) -

ethoxyl]-3-propyl-phenyl}-2-phenoxy-propionic acid

N fw;“*
T

The title compound, and its corresponding ester: MS

(EI) 534.2 (M + H)" shown below, were synthesized according
to the procedure of Example 13, Steps D and E, respectively
from toluene-4-sulfonic acid 2-(5-methyl-2-thiophen-5-

10 methyl-oxazol-4-yl)-ethyl ester, and then purified by LC/MS:
MS (EI) 506.1 (M + H)'; LC RT = 3.12 min (>99% pure).



- 80 hexanes to 10% Et OAc/ hexanes) to provide the desired product (478
ng, 84% as a clear, colorless oil: 1H NWVR (400 MHz, CDCl3) 6 7.22 (t, J =
8.0 Hz, 2¥Hpp2/%336 (d, j = 8.8 Hz, 2H), 6.97 (dt, J = 7. 6PCLURIH26161H) ,
6.83 (d, J =7.8 Hz, 2H), 5 6.84 (t, J = 8.4 Hz, 2H), 6.05 (ddd, J = 17. 2,
10.6, 5.2 Hz, 1H), 5.41 (dd, J = 17. 28 1.6 Hz, 1H), 5.28 (dd, J = 10.8,
1.4 Hz, 1H), 4.22 (d, J = 5.2 Hz, 2H), 519(q J =6.8 H,, 2H), 3.27 (A
of AB, J = 14 Hz, 1H), 3.11 (B of AB, J =14 Hz, 1H), 1.40 (s, 3H), 1.21
(t, j =6.8 Hz, 3H. 10 Step B

3-(3-Alyl-4-hydroxyphenyl) - 2-net hyl - 2- phenoxy- pr opi oni cQacid et hyl ester
0 <I---r"O O 15 A solution of 3- (4 al |yl oxyphenyl) 2- I thyI 2 phenoxy-
propi oni c aci d et hyl A (1.5 nl)
was heated at ref |ux ent teQYperature t he
reaction m x Et OAc|] and”1N R3SO4. The organic
20 phase wag\dri Atrated. The residue was

[ hexaneslto 30%

Et OAc/ hexanes provi de the desired produgt

Example 16
3-{4-[{2-(2-Phenyl-5-methyl-oxazol-4-yl)-ethoxy] -phenyl} -2~

5 methyl-2-(4-tert-butylphenoxy)-propionic acid
0
o 0
o 0
N o)

Step A

2- (4-tert-Butyl-phenoxy)-propionic acid ethyl ester

X@OY‘KOA

10



(343 ny, 72% as a pale yellow oil: 1H NWVR (400 MHz, CDC13) 8 7.23 (t, J =
8.4 Hz, 2H), 7.02-6.96 (m 3H), 6.83 (d, J = WD 02/16331 PCT/ US01/ 22616 -
81 8.8 MQo2HB316.72 (d, J = 7.6 Hz, 1H), 6.05 (m 1H), BCIESIIR266 (m

2H), 4.21 (q, J = 6.8 Hz, 2H), 3.38 (d, J = 6.4 Hz, 2H), 3.25 (A of AB, J
= 13.6 Hz, 1H), 3.10 (B of AB, J = 134 Hz, 1H), 1.41 (s, 3H), 1.23 (t, J
= 6.8 Hz, 3H). 5 Step C

3- (4- Hydr oxy- 3- propyl phenyl ) - 2- met hyl - 2- phenoxy-propionic acid ethyl ester
0O 0 O 10 A solution of 3-(3-allyl-4-hydroxyphenyl)-2-nethyl -
phenoxy-propionic acid ethyl ester(330 ng, 0.97 mmmol) in absolute EtOH ( 5
m.) was treated- mk3ht§&®ﬁéh61aﬂd .Bheg,t B nmtﬁﬂun@.wagy@m@mmaDmﬂ t(doee

times with_N2. The_reaction ure hydr ogenat ed _at wi.t h an
H2- fllledmﬁ | Y'8Bno48e oﬁr?EWHSﬁe 8rgaﬁ|§?e¥'ﬁg g%e“ﬁp%tuﬁé Vel ¢Biite and

rinsing e_prgdugt S u Qgg%ﬁ urth fi gﬁﬁ n.
NVR (400 egéggiéip A" g0 U witger %86a¥@5 bugE ﬁi%rggé% EELeE o5
(m 2H), 6i68 ﬁdn,Je%h&lOZHbrombbkpp4oﬁatéq 61435 I8 H, HﬂHﬂ" 3.24 (A of
AB, J = 13.6 FE 20 1H£ 3.08 (B of AB, J = 13.6 Hz, 1H), 55 (t, J =7.6
Hz, d=1 was added rapldly dropw1se and the resultant
mixture was allowed to stir for 18 h, gradually warming to
ambient temperature. The reaction mixture was diluted with
ethyl acetate (300 mL) and extracted twice with water and
10 once with brine. The organic layer was dried over Na;SO; and

concentrated in vacuo to produce a colorless oil (12.5 g,

100%) 'H NMR (300 MHz, CDCl3): & 7.28 (d, 2H, J=5.5), 6.80

(d, 2H, J=5.5), 4.70 (g, 1H, J=6.6), 4.22 (g, 2H, J=7.1),

1.59 (d, 3H, J=6.6), 1.28 (s, 9H), 1.25 (t, 3H, J=7.1). MS
15 [EI+] 251 (M+H)", 268 (M+NH,)*.

Step B
2~ (4-tert-Butyl-phenoxy)-3- (4-hydroxyphenyl) -2-

methylpropionic acid ethyl ester
O

o N

20
A solution of LDA (12.7 mL, 19.1 mmol, 1.5M in

cyclohexane) was cooled to -78 °C in a dry ice/acetone bath

and then added to a solution of 2- (4-tert-butyl-phenoxy)-



2h), 1.62 (sextet, J =7.6 Hz, 2H), 1.41 (s, 3H), 1.23 (t, J = 6.8 Hz,

3H), 0.96 (t, J = 7.2 Hz, 3H). WO 02/16331 PCT/US01/ 22616 - 82 Step D

2- Met hyl| 330 p21432t ( 5- net hyl - 2- phenyl - oxazol - 4-y1) - et hoxy] - BET/US01/22616

propyl - phenyl ) - 2- phenoxy- propi onic acid ethyl ester 5 00 ~1 ONOA

sol ution of 3-(4-hydroxy-3-propy|phegy%%-g-nethyl-z- phenoxy- propi oni ¢ acid
ethyl ester (266 ng, 1.0 nmol) in DW 10 nL) was treated with cesium
carbonate (407 ng, 1.25 10 nmmol) and tol uene-4-sul fonic acid

2- (2- phenyl - 5;: net hyl - . gxazgl - 4- -ethyl  ester apd._t heated at 55 C for
T b P AR PLER Pt d BRBY et b e eRarPEOEERE AR (P B SpSPLi 11 oned
bet ween nd_wateroe~T S | t and

t hen theE%éggﬁgcg%hazgs %é@@dﬁgﬁggqﬁgg(%gé%@?,O??%%%?%%ggth%%%Eeﬁ?ggted
under redonted prlessuyoxybeazaédetdudewds . par pfi @d . dymoollimrashaddatiogr aphy

(100 mL Si 02, hexanes to_30% Et OAc/ hexanes) bo Qrovi%e t he desired
product (535°%g, PRBHSFCRs &TEPEaFCIEEIBR] £9F &0 ™RE FRF) TSBSEIST(M + H) +.

20 5 mixture was quenched with saturated solution of aqueous
NH,C1 (10 mL) and the mixture allowed to warm to ambient
temperature. The biphasic mixture was diluted with ether
(100 mL) and partitioned, and the organic layer was washed
with brine, dried over MgSO, and concentrated in vacuo. The

10 residue was purified by flash column chromatography (600 g
silica, 25x200ml: fractions, gradient elution 0-20% ethyl
acetate in hexanes) to provide a colorless oil (3.46 g, 58%)
as a mixture of inseparable diastereomers of 3-(4-benzyvloxy-
phenyl)-2- (4-tert-butyl-phenoxy) -3-hydroxy-2-methylpropionic

15 acid ethyl ester which was used without further

characterization or purification.

6] O/\

o

3-(4-Benzyloxy-phenyl) -2- (4-tert-butyl-phenoxy)-3-
hydroxy-2-methylpropionic acid ethyl ester (3.46 g, 7.5
20 mmol) in anhydrous CHyCl, (50 mL) was cooled to 0 °C and
treated with pyridine (6.0 mlL, 75 mmol, d=0.978).
Trifluoroacetic anhydride (2.11 mL, 15 mmol, d=1.487) was

added dropwise and the mixture was stirred for 1 h,



WO 02/ 16331 PCT/ US01/ 22616 - 83 Step E

2- Met hyl - 3-{4-[2-(5-net hyl - 2- phenyl - oxazol - 4-yl ) - et hoxy] - 3-

propyl - pivedyt/}632t phenoxy- propionic acid A sol ution of PCT/US01/22616
3-{4-[2-(5-nethyl -2- phenyl oxazol - 4- yI)

et hoxy] - 3- propyl - phenyl } - 2- met hyI (ﬁ‘goxy- propionic acid ethyl ester in
EtOH (1.5 n) was treated with (140 L) and then warnmed to 65 C
After 18 h, the m xture vvas aC|d|f|ed to pH =1 with 5 NHCO. The m xture

was extractaéih1 ﬂgh aEt OAc r?b ng n(te)%arll d org@H st& es were dried
10 (MgSOHY: 2% it tref €l ﬁlﬁﬁn%on%e% at r feduced preldure 6 "yrel d the
title progushed Mow{&d)wbOR. 2N(MT dhd; théiﬁﬂganla Zayarndfo&Wb@afe)

Exampl e 14 15 3-{4-[2-(2-Cycl ohexyl -5-met hyl - oxazol - yI)-et hoxy] - 3-
propy! - phéaadCs- ange CRPCEALEREREX F P VEEIENIte &&OFUGe030 (G- C N The title

corrpound Q{i{’ﬁ%@ﬂéﬁ §P_Qﬂdl tgﬁ%u"}'?@cgéghé’ng‘lg (M + H)+ shown bel ow,

wer e synt cor I hg to the ure anple 13, Steps D and
E, re§pectr1/’é11yofoametokyeﬁemétlsxalpnoprom:cdaQidZetmzlLohekyr-ﬁhimhhyl -
oxazol - eth ester d then urlfled by LOMS: M5 (EI) 506.2 (M +
e CLe med S4d wiEhehsstprerer iR

The material was dissolved in ethyl acetate (50 mL) and
treated with 10% palladium on carbon (1.5 g), and stirred
under an atmosphere of hydrogen for 48 h. The suspension

10 was filtered through celite and concentrated in vacuo to a
golden oil. The residue was purified by flash column
chromatography (200 g silica, 30x20mL fractions, 2% ethyl
acetate in CHCl;) to provide the title compound as a
colorless oil (1.06 g, two steps 40%) 'H NMR (300 MHz,

15 CDCl3): 6 7.21 (4, 2H, J=8.6), 7.12 (d, 2H, J=8.6), 4.19 (q,
1, J=7.1), 3.24 (4, 1H, J=12.3), 3.11 (4, 1H, J=12.3), 1.38
(s, 3H), 1.27 (s, 9H), 1.23 (t, J=7.1). MS [EI+] 357 (M+H)",
[EI-] 355 (M-H)".

20 Step C
3-{4-[2-(2-Phenyl-5-methyl-oxazol-4-y1)-ethoxy]-phenyl}-2-

methyl-2- (4-tert-butylphenoxy) -propionic acid

7\

NN O /O
N ) 7;3/ 
C)/

The title compound was prepared using the

25 representative Standard Procedure (A) from 3-(4-
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2- Met hyl - 3-{4-[2-(5-net hyl - 2-t hi ophen- 2-yl - oxazol -4-yl) -

et hoxy] - 3v@oopssBt phenyl } - 2- phenoxy-propionic acid 0 O O pQA/URBIR2656 The
title conpound, and its corresponding ester: M5 (El) 534.2 (M+ H+ shown
bel ow, were synthesized according to %?e_procedure of Exanple 13, Steps D
and E, respectively fromtoluene-4-surfonic acid 2-(5-nethyl-2-thiophen-5
10 net hyl - oxazol - 4-yl)-et hyI ester, and then purified by LCMS: NS (El)

206. 1 (Mot ei LCRT) = 312 10 (>99% pur o). V0,021 16331 PCT] (s01/ 22635 -
acid ethyl ester and toluene-4-sulfonic acid 2-(5-methyl-2-
phenyl)-~oxazol-4-yl)-ethyl ester to produce a white solid
(17%) . MS [EI+] 514 (M+H)", [EI-] 512 (M-H)'

5
Example 17

2-Methyl-3-{4-[2- (5-methyl-2-thiophen-2-yl-oxazol-4-y1)-
ethoxy] -phenyl}-2- (4-tert-butylphenoxy)-propionic acid

0O

s 0 0
\/ \\ 0
N o)
10 The title compound was prepared, acording to the

procedure of Example 16, Step C, using 3- (4-hydroxyphenyl) -

2-methyl-2- (4-tert-butylphenoxy) -propionic acid ethyl ester

and toluene-4-sulfonic acid 2- (5-methyl-2-thiophen-2-yl-

oxazol-4-yl) -ethyl ester to produce a white solid (19%). MS
15 [EI+] 520 (M+H)*, [EI-] 518 (M-H)"



Exampl e 16 3-{4-[2-(2-Phenyl -5-net hyl - oxazol - 4-yl ) - et hoxy] - phenyl }-2- 5
net hyl - 2- (4-tert-butyl phenoxy)-propionic acid 0 Oo O NO/ Step A

2- (4-t ertw®ovy33phenoxy) -propionic acid ethyl ester 0 O PQDUSOD/NR1616331
PCT/ US01/ 22616 - 86 4-t-Butyl phenol (7.52 g, 50 mmol ) in anhydrous DMF
(40 nlL) was added dropw se to NaH (2.§ g, 55 mmol, 60%wWwin mnera

oil) at O C under an atnosphere of nit 89én. After 5 five mn, ethyl

2- bronopropi onate (6.49 nL, 50 nmol, d=1.394) was added rapidly dropw se
and the resultant mxture was allowed to éir for 18 h, gradually warm ng
to anbient tenperature. The react FHA™ '?ti e was diluted with ethyl
acetate (30Q-mMorrand ety aotad twae, Wt-ewatdle-and 1100081 Wty fari ne. The
organi c |l ayér was dried over NaZSOF and concentrated in vacuo to produce a
col orl ess oi gtlerys-ghenydpeg - {4 NVRECBOOY P enoRe) 3propipnig adid2H
j=5.5), 6.80 (d, 2H, J=5.5), 4.70 (g, 1H, J=6.6), 4.22 (q, %y, J=7.1),

O 0
o o

The title compound was prepared, according to the
procedure of Example 16, Step C, using 3- (4-hydroxyphenyl) -
2-methyl-2-(4-tert-butylphenoxy) -propionic acid ethyl ester
and toluene-4-sulfonic acid 2-(5-methyl-2-cyclohexylyl-

10 oxazol-4-yl)-ethyl ester to produce a white solid (18%). MS
[EI+] 520 (M+H)", [EI-] 518 (M-H)*



1.59 (d, 3H, J=6.6), 1.28 (s, 9H), 1.25 (t, 3H, J=7.1). M5 15 [EI+] 251
(MtH) +, 268 (M+rNH4)+ Step B

2- (4-t er tw®ovy33aphenoxy) - 3- (4- hydr oxyphenyl ) - 2- et hyl pr opcDUs@/26i6d et hyl
ester O JDOOI 20 A solution of LDA (12.7 nL, 19.1 nml, 1.5Min

cycl ohexane) was cooled to -78 Cin a g y icelacetone bath and then added
to a solution of 2-(4-tert-butyl-pheno ;) "WD 02/ 16331 PCT/US01/ 22616 - 87
propionic acid ethyl ester in anhydrous THE (20 nL) also cooled to -78 C

under an atnosphere of nitrogen. Aiter Eivi m n, 4-benzyl oxybenzal dehyde
(3.69 g, 17.4 mol) was added in Fen. After stirring for 10 m n,

the reacti op-fgefh¥iusewasaqysnpbedyw-bhepabhahed ﬁgQLukla%loféL -gqyeous
NHACL (10 nL) and tThe mixture alfowed to warmto anbl ent terrperature The
bi phasi ¢ m xt @&aaesl dileneld vd 1 (¢ sreidroxyoenony ) SRiPien e, and the
organic | ayer was washed wth brine, dried over MgSH4 and concentrated in
vacuo. The 10 residue was purified by flash colum chromatography (600 g
silica, 25x200nL fractions, gradient elution 0-20% ethylQ

0]
5 -
Step A
- {4-Methoxyphenoxy) -propionic acid ethyl ester
10 4-Methoxyphenol (3.29 g, 26.5 mmol), KyCO; (7.32 g, 53

mmol), and ethyl 2-bromopropionate (4.8 g, 26.5 mmol) were
combined in anhydrous DMF (50 mL) and stirred at 90 °C under
an atmosphere of nitrogen. After 16 h, the DMF was removed
in vacuo. The residue was dissolved in ethyl acetate (100
15 HL)'and washed twice with water and once with brine. The
organic layer was dried over Na,SO, and concentrated in
vacuo to produce a golden oil (4.8 g, 81%) m NMR (250 MHz,
CDCl;): & 6.76 (d, 2H, J=7.9), 6.73 (d, 2H, J=7.9), 4.58 (q,
1H, J=6.1), 4.14 (g, 2H, J=7.2), 3.69 (s, 3H), 1.52 (4, 3H,



acetate in hexanes) to provide a colorless oil (3.46 g, 58% as a m xture
of inseparable diastereoners of 3-(4-benzyl oxy-

phenyl ) - 3v@ 42/1@8t - but yl - phenoxy) - 3- hydr oxy- 2- net hyl pr opi orCT/USGH/226i6d et hyl
ester which was used wi thout further characterization or purification. O
O O 6-0 3-(4-Benzyl oxy-phenyl)-2-(4- tg ?t - but yl - phenoxy) - 3-

hydr oxy- 2- met hyl propi oni ¢ aci d et hyl (3.46 g, 7.5 20 mml) in
anhydrous CH2012 (50 nmL) was cool ed to O Cand treated with pyridine (6.0

m., 7 Iri uor.og i Cc.an 2

d=1. 487) waé géddid% Sbt glé SO R Eﬁ* gzétuﬁ’%g fof_élinﬂoé%

02/ 16331 E@IﬁpSOl/ZZGlG - 88 gradually warm ng to anbi ent tenperature.
The solution was washed twice with IN HO and the organic |ayer dried over
Na2SO4 and concentrated in vacuo to produce 3-(4-
benzyloxyphenyl)-2-(4-tert-buty|-phe@Q%¥QBB 5

trifluoroacetoxy-2-nethyl propionic acid ethyl ester which was used w t hout
charadierQzauFMethwhgphahexyaF3wdﬂ—ﬁk@xgﬂm&@phﬂn§ﬂhym —acathatleropd omix and
treated with 10% pal | adi um on carb n ) and stirred wunder an

at nosphere of hydrogen for 48 h S S

//A\\\

——0
A solution of 2-(4-methoxyphenoxy)-propionic acid ethyl
ester in anhydrous THF (20 mL) was cooled to -78 °C under

10 nitrogen and then treated with dropwise addition of LDA
(13.4 mL,, 20 mmol, 1.5M in cyclohexane) at a rate slow

enough to keep the temperature below -70 °C. After 30 min,
4-benzyloxybenzaldehyde (3.88 g, 18.3 mmol) in anhydrous THF
was added slowly dropwise in the fashion previously

15 described. After stirring for 30 min, the reaction mixture
was quenched with saturated solution of aqueous NH,Cl (20
ml) and the mixture was warmed to ambient temperature. The
biphasic mixture was diluted with ether (100 mL) and
partitioned, and the organic layer was washed with brine,

20 dried over MgSO, and concentrated in vacuo. The residue was
purified by flash column chromatography (500 g silica,
40x125mlL. fractions, gradient elution 0-20% ethyl acetate in

hexanes) to provide a colorless oil (3.97 g, 50%) as a



10 was filtered through celite and concentrated in vacuo to a golden oil.
The residue was purified by flash colum chromatography (200 g silica,
30x20nL fwaorises, 2% et hyl acetate in CHCL3) to provi deP€h@seibs
conpound as a colorless oil (1.06 g, two steps 40%9 1H NMR (300 MHz, 15
CDC13): 6 7.21 (d, 2H, J=8.6), 7.12 (d 32H J=8.6), 4.19 (q, 1H, J=7.1),
3.24 (d, 1H, J=12.3), 3.11 (d, 1H, J= =1333 1.38 (s, 3H), 1.27 (s, 9H
1.23 (t, J=7.1). NB [E|+] 357 (MtH) +, [EI-] 355 (MH+. 20 Step C
3-{4-[2-(2:P en oxazols4-yl)-ethoxy] =phenyl } - 2-

et oyl - 2 THFEF Y- Bor YRBRURGRD) e SBFLRFEHETR B OF GLoPD2r YTt | o
conpound ¥ASHPI LPAL ed- Métﬁgx&ﬁﬁen8§y6e@£ﬁ§§ﬂbﬁ&LEemgtﬁydﬁkdpﬁbﬁﬁédUre (A
from 3-(4 WO 02/16331 PCT/ US01/ 22616 -

hydroxyph@ﬁyd)eghﬁ%tﬁyteywbncheWﬁSbusydeéthyy prspheni c acid ethyl ester
ond oL uleadebb LODLE g8 ;2L IR N o BlEnla progl Y1) el st
Exanpl® l1lHexanes:ethyl acetate.

3- (4-Benzyloxyphenyl)-2- (4-methoxyphenoxy) -3-hydroxy-2-
methylpropionic acid ethyl ester (2.15 g, 4.9 mmol) in
anhydrous CH,Cl; (30 mL) was cooled to 0 °C and treated with
BF3;-Et,0 (0.91 mL, 7.4 mmol, d=1.154) and triethylsilane

10 (1.18 mL, 7.4 mmol, d=0.728). The mixture was stirred for 2
h, gradually warming to ambient temperature. Saturated
aqueous Na,COs (15 mL) was added and the mixture was stirred
vigorously. The solution was partitioned and the organic
layer was washed twice with water and brine, dried over

15 NayS0O4, and concentrated in vacuo to produce 3-(4-benzyloxy-
phenyl) -2- (4-methoxyphenoxy) -2-methylpropionic acid ethyl
ester as a colorless oil (428 mg, 21%). Re=0.36 in 4:1
hexanes:ethyl acetate 'H NMR (300 MHz, CDCls;): & 7.45 (t, 2H,
J=7.1), 7.35 (4, 2H, J=7.1), 7.34 (t, 1H, J=7.0), 7.18 (4,

20 2H, 8.6), 6.91 (4, 2H, J=6.6), 6.79 (d, 2H, 8.6), 6.74 (4,
2H, J=6.6), 5.05 (s, 2H), 4.21 (g, 1H, J=7.1), 3.75 (s, 3H),
3.23 (4, 1H, J=13.7), 3.10 (4, 1H, J=13.7), 1.31 (s, 3H),
1.25 (t, 3H, J=7.1). MS [EI+] 438 (M+NH,)", [EI-] 419 (M-H)".



2- Met hyl - 3-{4-[ 2- (5- net hyl - 2-t hi ophen- 2-yl - oxazol - 4-yl ) -

et hoxy] - phenyl }-2-(4-tert-butyl phenoxy)-propionic acid OS OO~ I O NO
10 The tiwbe2osapound was prepared, acording to the procerdnusoiaRetexanpl e

16, Step C, using 3-(4-hydroxyphenyl) -

2-met hyl -2-(4-tert-butyl phenoxy) - propi gnic acid ethyl ester

and

n
tol uene-4-sul fonic acid 2-(5-nethyl-2- ﬁinhen-Z-yI- oxazol - 4-yl) - et hyl

ester to produce a white solid (19%. Ms 15 [El+] 520 ( MtH) +,
(MH+. WO 02/16331 PCT/US01/22616 -, 90 CExarrple 18
2- Met hyl - 3- (4-{2- [ 5- et hyl - 2- cycl oheRyFYI Soxazol - 4-yl ] -

[El-] 518

et hoxy} - phenyh ) w2tk dx{B8hbnbuty L Bhenoxyyr8kpphenia ) apigetyQooPiohiN O 5

The title conmpound was prepared, according to the procedure
Step C, using 3-(4-hydroxyphenypgid ethyl ester

O
o™ N
0O
O
/O
5 3-(4-Benzyloxy-phenyl)-2- (4-methoxyphenoxy) -2-

methylpropionic acid ethyl ester (428 mg, 1.0 mmol)

of Exanpl e 16,

was

dissolved in ethanol (50 mL) and treated with 5% palladium

on carbon (200 mg), and stirred under an atmosphere of

hydrogen for 16 h. The suspension was filtered through

10 celite and concentrated in vacuo to provide a colorless oil.

(257 mg, 76%) ‘H NMR (300 MHz, CDCli): & 7.06 (4, 2H,

J=8.6),

6.73 (d, 2H, J=6.6), 6.72 (d, 2H, J=8.6), 6.69 (t, 1H,

J=6.6), 4.16 (g, 1H, J=7.4), 3.68 (s, 3H), 3.14 (d,

1H,

J=13.7), 3.01 (4, 1H, J=13.7), 1.23 (s, 3H), 1.18 (t,

15 J=7.4). MS [EI+] 331 (M+H)*, 348 (M+NH,)", [EI-] 329
2- (4-Methoxyphenoxy) -3- (4-hydroxyphenyl) -2-

(M-H)".

methylpropionic acid ethyl ester (515821) (approx. 2.5 g)

prepared in the same manner was purified by chiral

chromatography to provide the individual enantiomers

20 (Chiracel OD, 8 x 29 cm, 5% IPA/heptane, 275 nm; (S)-isomer:

1.09 g, 97.4% ee, (R)-isomer: 1.01 g, >99% ee).



2-met hyl - 2- (4-tert-butyl phenoxy)-propionic acid ethyl ester and
tol uene-4-sul fonic acid 2-(5-nethyl-2-cycl ohexylyl 10 oxazol -4-yl)-ethyl

ester towoodusel a white solid (18%. Ms [El+] 520 ( M+H) rCT/U
(MH} WO 02/16331 PCT/US01/ 22616 - 91 Exanple 19

2- Met hyl - 3-{4-[ 2- (5- net hyl - 2-t hi ophen- 2-yl - oxazol - 4-yl ) -

et hoxy] - phenyl } - 2- (4- met hoxyphenoxy) = p96pron|c acid O S OI
'O Step A 2-(4-Met hoxyphenoxy)-propionic acid ethyl ester
0'----~ \O/ 10 4-Methoxyphenol (3.29 g, 26.5 mml), K2CO3 (
mmol ), and et hyl 2- bronDproplonate (4teprgP 26.5 Mol ) were ¢

anhydr ous
After 16 h%v':

B ]26518

Il \ OONOS5S
O 0Y,

7.32 g, 53
onbined in

ni trogen.
ed in

et hyl acet @tteloé@qaplkﬁexfm)} «amd( mﬂy@}mmy)hp‘m@omnd acmme St bri ne.

The organic layer was dried over Na2SO4 and concentrated in
produce a golden oil (4.8 g, 81% 1HSMERY 250 MHz,

0

Prepared from 3- (4-hydroxyphenyl)-2-methyl-2-(4

vacuo to

o >N

methoxyphenoxy) -propionic acid ethyl ester and toluene-4-

10 sulfonic acid 2-(5-methyl-2-thiophen-2-yl-oxazol-4-y

1) -ethyl

ester to produce a colorless oil (86%). 'H NMR (300 MHz,

CbCl3): 6 7.57 (4, 1H, J=3.5), 7.36 (4, 1H, J=5.1), 7.15 (d,

2H, J=8.6), 7.07 (d4d, 1H, J=5.1,3.5), 6.81 (d, 2H, J=

6.6),

6.78 (4, 2H, J=8.6), 6.71 (4, 2H, J=6.6), 4.21 (g, 2H,

15 J=7.2), 4.20 (t, 2H, J=6.4), 3.74 (s, 3H), 3.21 (d,
J=13.7), 3.08 (4, 1H, J=13.7), 2.95 (t, 2H, J=6.4),
3H), 1.28 (s, 3H), 1.25 (t, 3H, J=7.2). MS [EI+] 522

Step E
20 2-Methyl-3-{4-[2-(5-methyl-2-thiophen-2-yl-oxazol-

1H,
2.35 (s,
(M+H)*

4d-vl) -

ethoxy] -phenyl}-2- (4-methoxyphenoxy) -propionic acid

The title compound was prepared from 2-methyl-3-

(5-methyl-2-thiophen-2-yl-oxazol-4-yl)-ethoxy]-pheny

methoxyphenoxy) -propionic acid ethyl ester using the

{4-1[2-
1}-2-(4-



CDC13): b 6.76 (d, 2H, J=7.9), 6.73 (d, 2H, J=7.9), 4.58 (q, 1H, J=6.1),
4.14 (q, 2H, J=7.2), 3.69 (s, 3H), 1.52 (d, 3H, WD 02/16331 PCT/ USO1/ 22616
- 92 J=6vap216B319 (t, 3H, J=7.2). M5 [El+] 225 (M+H)+, [BCFpUS@22616( M H) +.
Step B 5 2-(4-Methoxyphenoxy) - 3-(4-benzyl oxyphenyl ) - 2-net hyl propionic acid
ethyl ester O A solution of 2-(4- rre;hgéyphenoxy)-propi oni c acid ethyl
ester in anhydrous THE (20 nL) was coofed to -78 C under 10 nitrogen and
then treated with dropw se addition of LDA (13.4 nL, 20 mol, 1.5Min

| oh te sl h to k t low -70 C.
Alter Eéafmﬁr@isaab%ﬁaﬁ?éﬁwz P R8T 3L BaohoP 1B, St 71 AC athydr ous. THE
Vas addeqq(r?u? é’oﬂ;[cﬁ?p}"%?@ 1 n JIIJ“WR‘?‘S'EOCU" bﬁizev'ﬂuﬂa‘éojﬁ gescrbbed. At er

stirring eactlon mxture uencheéd wi t h sat (r at éd
sol uti on »f4 ag&ueons5 NHICL 120 JaL)opand7t he miait um was4 Way Bredl) 1 o7 abdi ent

tenperature. The _biphasic mxture_ was_djl ted with ether (10 ) and
partiti onkd, Zhd {H3- bt gaﬁr%3l @erz%s‘jvﬁs &d M {h b ln%H 26~ g {)ﬁgd over

MyS04 sands cpncegt rafedsiy ypcup. 1jl'hg - I esirdug=pag) pyrstied byuflashggol um
chromat ography (500 g silica, 40x125nL fractions, gradl ent el ution 0-20%
et hyl acetdt el®n Jhb&aﬁbs)%%pt@wbﬂé, aTebBoV) esd- 8P| (¢3. 8%, g/=60%9 ras a

2.30 (s, 3H), 1.20 (s, 3H). MS [EI+] 494 (M+H)", [EI-] 492
(M-H) .

10 Example 20

(8)-2-Methyl-3-{4-[2~- (5-methyl-2-thiophen-2-yl-oxazol-4-yl)-
ethoxy]-phenyl}-2- (4-methoxyphenoxy) -propionic acid

O Chiral




WO 02/ 16331 PCT/ USO01/ 22616 - 93 mxture of inseparable diastereoners of
3-(4-benzyl oxy- phenyl) - 2-(4-nmet hoxyphenoxy) - 3- hydr oxy- 2- et hyl pr opi oni ¢
aci d et hWwoexi@swhi ch was used wi thout further charact er P@BUSDINR2616
purification. RF=0.28 in 4:1 5 hexanes:ethyl acetate.
3-(4-Benzy|oxyphenyl)-2-(4-nethoxyphgn8§yl-3-hydroxy-2- met hyl pr opi oni c
acid ethyl ester (2.15 g, 4.9 mmol) 1 n”"anhydrous CH2C12 (30 nL) was cool ed
to O Cand treated with BF3-Et20 (0.91 nmL, 7.4 mml, d=1.154) and
triethylsilane 10 (1.18 m., 7.4 mmol, d=0.728). The m xture was stirred for
2 h, gradually warm ng to anbient tenperature. Saturated aqueous Na2CO3
(15 nL) was added and the m xture wagtghl mred vigorously. The sol ution was
partitioned and the oroanzc Ia er maslwashed t¥¥ce W th mate& znd brine,

dried oveldS152N¥esSty]l -4 OXY-
phenyl ) - 2- (4 a
col orl ess ot 1H NMR

(300 IgHz, CDClS) b 7 45 (1. 28 1= 7es1.aer7 35 (d oH J=7. 1) 7.34 (t, 1H,
J=7.0), 7.18 (d, 20 2H, 8.6), 6.91 (d, 2H J=6.6), 6.79 (d, 2H_ 8.6), 6.74
(d, 2H J=6.6), 5.05 (s, 2H), 4.21 (q, 1H J=7.1), @ Fbhjral3. 23 (d,
1H J=13.7), 3.10 (d, 1H, J= 1.31 (s, 3H), 3H, J=7.1). M5
[EI+] 438 (MkN) +, [ R: oQ2/ 16 616

L=

N

—0

The title compound was prepared from (S)-3-(4-

hydroxyphenyl) -2-methyl-2- (4-methoxyphenoxy) -propionic acid

10 ethyl ester and toluene-4-sulfonic acid 2-(5-methyl-2-
thiophen-2-yl-oxazol-4-y1l)-ethyl ester to produce a
colorless oil (32%). 'H NMR (300 MHz, CDCl;): & 7.57 (d, 1H,
J=3.5), 7.36 (4, 1H, J=5.1), 7.15 (4, 2H, J=8.6), 7.07 (44,
1H, J=5.1,3.5), 6.81 (d, 2H, J=6.6), 6.78 (d, 2H, J=8.6),

15 6.71 (d, 2H, J=6.6), 4.21 (g, 2H, J=7.2), 4.20 (t, 2H,
J=6.4), 3.74 (s, 3H), 3.21 (4, 1H, J=13.7), 3.08 (4, 1H,
J=13.7), 2.95 (t, 2H, J=6.4), 2.35 (s, 3H), 1.28 (s, 3H),
1.25 (t, 3H, J=7.2). MS [EI+] 522 (M+H)".

20 Step B

(8)-2-Methyl-3-{4-[2-(5-methyl-2-thiophen-2-yl-oxazol-4-yl)-

ethoxy]-phenyl}-2- (4-methoxyphenoxy) -propionic acid
The title compound was prepared from (S)-2-methyl-3-{4-

[2- (5-methyl-2-thiophen-2-yl-oxazol-4-yl)-ethoxy]-phenyl}-2-

25 (4-methoxyphenoxy) -propionic acid ethyl ester, according to

the procedure of Example 19, Step E, to provide a sticky



- 94 Step C 2-(4- thhoxyphenoxy) 3- (4- hydr oxyphenyl ) - 2- et hyl pr opi oni c
acid ethyl ester OO O, 5

3- (4- Benawo oxys3phenyl ) - 2- (4 met hoxyphenoxy) - 2- net hyl pr opPOnUSOIZR2E 6 et hyl
ester (428 ng, 1.0 mml) was dissolved in ethanol (50 nmL) and treated with
5% pal | adi um on carbon (200 ng), and é%irred under an at nosphere of
hydrogen for 16 h. The suspension was filfered through 10 celite and

concentrated in vacuo to provide a colorless oiI (257 ng, 76@6 1H NWR
(300 Mz, CDC13): 8 7.06 g 2H, J=8. 6% 6.73 (d, 2H, J %) .72 (d, 2H,
J 8 6) 6whotet soiigd (828 Iﬂ NWR ( 3 @rMHahﬂmDM@ 68 § @H) 3.1 (d,

[E|+] 3éf Z%Hﬁ?4o%3§g éENhé) % §3&% Nga?)lHl 534(% 315 J=7. 4h M5

2- (4- Met hodypbanogy}s- 8)(46thrQ&ypnﬂnyb¥826)ﬁEEhprrdplQMMCJ&QI@ et hyl
ester (515821)ﬁ%ap I OX pared in _the sanme nanner was purlfled by

chiral chArdhatdgr Bher8 BPovﬁdgztﬁéllﬁﬁivpd@aﬁ)enénﬁﬁoﬁﬁrs 350 /( éni%ace

D, 8 X 239CMyr>Yy LAY bgpt 98 dac MM, GSh339Teh: 86l (3 Gm 9 G=4"5¢,
(R)-lsorrer 1.01 g, >99% e 02/16331 PCT USOl/22616
2.30 (s, 3H), 1. 20 (s, 3H). MS [EI+] 494 (M+H)", [EI-] 492

(M-H) .
Example 21
10 2- (3-Fluoro-phenoxy)-2-methyl-3-{4-[2- (5-methyl-2-
phenyl-oxazol-4-yl)-ethoxy]-phenyl}-propionic acid
O
O
\ | 0
N . 0

F
2-(3-Fluoro-phenoxy)-2-methyl-3-{4-{2- (5-methyl-2-
phenyl-oxazol-4-yl)-ethoxy] -phenyl}-propionic acid was
15 cbtained from 2- (3-fluoro-phenoxy)-3- (4-hydroxyphenyl)-2-
methyl-propionic acid ethyl ester by the Standard Procedure
(B) . 'H NMR (400 MHz, CDCls;) & 7.99-7.97 (m, 2H), 7.47-7.45
(m, 3H), 7.21-7.15 (m, 3H), 6.82 (d, 2H, J = 8.2 Hz), 6.76-
6.61 (m, 3H), 4.20 (t, 2H, J =6.3 Hz), 3.26 (d, 1H, J = 14.1
20 Hz), 3.12 (d, 1H, J = 14.1 Hz), 3.05 (t, 2H, J = 6.3 Hz),
2.42 (s, 3H), 1.44 (s, 3H). HRMS (ES') m/z exact mass calcd
for CagH¢FNOs 476.1873, found 476.1869.



- 95 Step D 2-Methyl-3-{4-[2-(5-nethyl-2-thi ophen-2-yl -oxazol -4-yl)-

et hoxy] - phenyl } - 2- (4- met hoxyphenoxy) - propionic acid ethyl ester O S O ~I

| o N S5vepanad from 3-(4-hydroxyphenyl) - 2- net hyl - 2- ( 4- PCT/US01/22616

met hoxyphenoxy) - propionic acid ethyl ester and toluene-4 10 sulfonic acid
2- (5- net hyl - 2-t hi ophen- 2-yl -oxazol -4-yl )-ethyl ester to produce a
colorless oil (86%. 1H NVR (300 MHz, 2 13): 6 7.57 (d, 1H, J=3.5), 7.36
(d, 1H, J=5.1), 7.15 (d, 2H, J=8.6), 7.07 (dd, 1H, J=5.1,3.5), 6.81 (d,

2H, J=6.6), 6.78 (d, 2H J=8.6), 6.71 (d, 2H, J=6.6), 4.21 (g, 2H, 15
J=7.2), 4.20 (t, 2H, J=6.4), 3.74 ”@@F .21 (d, 1H, J=13.7), 3.08 (d,
1H, J=13. 7). ?-Ig_ﬁac(ﬁo—l%kéno]xﬁ)@+mgt§§§1-(§+ 23H- (4-R8cks1-3Hni dpRdnlt, 3H,
J=7.2). M5 [tl+] 522 (WFH ¥ Step

2- Met hyl - 3-{ 4- [ 2-¢5-puehp/l- 2~wﬂno@ﬁ@@levph@wajdkpmomipnlc acid

et hoxy] - phenyl } - 2- (4- nmet hoxyphenoxy) - pr opi oni ¢ aci d The tléle conpound was
prepared from 2-nethyl -3-{4-[2

(5-nmethyl-2-thio Qfazol 4-yl) - et hoxy] - phenyl} 2-(

met hoxyphenox ioni yl ester

5 The title compound wasprepared from 2- (3-fluoro-
phenoxy) -3- (4-hydroxyphenyl) -2-methyl-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(5-methyl-2-thiophen-2-
yl-oxazol-4-yl)-ethyl ester according to the method of
Example 21. 'H NMR (400 MHz, CDCli) & 7.64 (dd, 1H, J = 3.5

10 Hz, 1.17 Hz), 7.41 (dd, 1H, 0 = 5.1 Hz, 1.17 Hz), 7.19-7.16
(m, 3H), 7.08 (dd, 1H, J = 5.1 Hz, 3.91 Hz), 6.81 (d, 2H, J
= 8.6 Hz), 6.75-6.62 (m, 3H), 4.17 (t, 2H, J = 6.6 Hz), 3.26
(d, 1H, J§ = 13.7 Hz), 3.14 (4, 1H, J = 13.69 Hz), 2.98 (t,
2H, J = 6.65 Hz), 2.36 (s, 3H), 1.45.(s, 3H). HRMS (ES")

15 m/z exact mass calcd for CysHysFNOsS 482.1437, found
482.1454.



WO 02/16331 PCT/ US01/ 22616 - 96 hydrolysis procedure of Exanple 1, Step
E, to provide a white solid (63%. 1H NVR (300 VHz, d6-DVsSO : 8 7.70 (d,
1H, J=4M8p02/763577 (d, 1H, J=3.9), 7.15 (dd, 1H, J=4.8, 3. 9pCT/USA®R2616d, 2H,
J=8.6), 6.83 (d, 2H, J=8.6), 6.76 (d, 2H, J=9.0), 5 6.71 (d, 2H, J=9.0),
4.12 (t, 2H, J=6.4), 3.65 (s, 3H), 3.0%q (d, 1H J=13.7), 3.06 (d, 1H,
J=13.7), 2.86 (t, 2H, J=6.4), 2.30 (s, 3H) , 1.20 (s, 3H . MS [ElI+] 494
(MtH) +, [ElI-] 492 (MH). 10 Exanple 20

(S)-2-Methyl-3-{4-[2-(5-net hyl hiop! E - oxazol -4-yl) -

et hoxy] - phenyl } - 2- (4- nethoxyphenoxy% oplonlc acid O Chiral S OO NOO
~O WO 02/ 163312 PC3+BBAbL226h6noxyY72-fieehyA-3-{4-[2- (5-methyl-2~

(S)-2- Vet hyl - 3-T4: [2- (5- met hyl - 2- 1hi g
et hoxyl - phen§¥§iohp#yis A S5h

SOOI I 1 O

Chira

F
5
The title compound wasprepared from 2- (3-fluoro-
phenoxy) -3- (4-hydroxyphenyl) -2-methyl-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(2-cyclohexyl-5-methyl-
oxazol-4-yl)-ethyl ester according to the method of Example
10 21.

'H NMR (400 MHz, CDCl3) & 7.87 (4, 1H, J = 7.8 Hz), 7.57 (4,

7.8 Hz), 7.50-7.27 (m, 5H), 7.12 (m, 3H), 6.76 (4,

8.6 Hz), 6.72-6.58 (m, 3H), 4.14 (t, 2H, J = 6.7
Hz), 3.18 (d, 1H, J = 14.1 Hz), 3.08 (4, 1H, J = 14.1 Hz),

15 2.94 (t, 2H, J = 6.7 Hz), 2.37 (s, 3H), 1.38 (s, 3H). MS
(ES*) m/z mass calcd for C34H3 FNOs 552.21, found 552.2.

2H, J

2H, J

1l



O 10 The title conpound was prepared from (S)-3-(4-

hydr oxyphenyl ) - 2- met hyl - 2- (4- met hoxyphenoxy) - propi onic acid 10 ethyl ester
and tol uameoZieel f oni ¢ acid 2-(5-nmethyl -2- thiophen-2-yl-pgBEESIHA616 ) - et hy
ester to produce a colorless oil (32% . 1H NWR (300 WMHz, CDCl13) : 6 7.57
(d, 1H, ,T7=3.5), 7.36 (d, 1H, J=5.1), 7.15 (d, 2H, J=8.6), 7.07 (dd, 1H,
J=5.1,3.5), 6.81 (d, 2H, J=6.6), 6.781@&,‘2H, J=8.6), 15 6.71 (d, 2H
J=6.6), 4.21 (q, 2H, J=7.2), 4.20 (t, 2H, J=6.4), 3.74 (s, 3H), 3.21 (d,
1H, J==13.7), 3.08 (d, 1H, J=13.7%, 2.?5 i , 2H, J=6.4), 2.35 (s, 3H),
1.28 (s, 3H), 1.25 (t, 3H, J=7.2) Wi & % 522 (MrH k. 20 Step B

('S) - 2- Met hyl 5 3¢ 4e L 2 (BBt Dighe2odd 99DEBE Ry YL 30Xa20h= 45V hbthy1-2-
et hoxy] - phe —2-(4- - € compound was
prepared frompi8nvlaekagbli3dfyl)-ethoxy]~phenyl}-propionic acid

[ 2- (5- met hyl - 2- t hi ophen- 2-yl - oxazol - 4-yl) - et hoxy] - phenyl }52- 25

(4- met hoxyphenoxy) - propionic acid ethyl ester, according|fo the procedure
of Exanple 19, ovide a sticky WO 02/16331 PCJ/US01/22616 - 98
white solid (8 i , d6- DMSO 8. 7.70(d p J=4.8), 7.57
(d, 1H, J=3. 9] ‘ '8,3.9), J=806), 6.83 (d,
2H, J=8.6), 6. .71 (d : 4. 12 (t, 2H, J=6.4),
3.65 (s, 3H),

2-{3-t-Butyl-phenoxy)-2-methyl-3-{4-[2- (5-methyl-2-

phenyl-oxazol-4-yl)-ethoxy]-phenyl}-propionic acid was
obtained from 2-(3-tert-butyl-phenoxy)-3- (4-hydroxy-phenyl) -
2-methyl-propionic acid ethyl ester by the Standard

10 Procedure (B). 'H NMR (400 MHz, CDCl3) & 7.19-7.16 (m, 3H),
7.08 (dt, 1H, J = 7.0 Hz, 0.8 Hz), 7.92 (t, 1H, J = 2.0 Hz),
6.83 (d, 2H, J = 8.6 Hz), 6.72-6.99 ( m, 1H), 4.21 (t, 2H, J
= 6.3 Hz), 3.25 (4, 1H, J 14.1 Hz), 3.15 (4, 1H, J§ = 14.1
Hz), 3.00 (t, 2H, J = 6.3 Hz), 2.39 (s, 3H), 1.43 (s, 3H),

15 1.25 (s, 9H). HRMS (ES') m/z exact mass calcd for Cs;Hs54NOs
514.2593, found 514.2622.

0
6



5 (d, 1H J=13.7), 3.06 (d, 1H, J=13.7), 2.86 (t, 2H, J=6.4), 2.30 (s,
3H), 1.20 (s, 3H . Ms [EI+] 494 (M+tH)+, [EI-] 492 (MH). Exanple 21 10
2- ( 3- Fl uwoephsaoxy) - 2- met hyl - 3-{4-[ 2- (5- et hyl - 2- PCT/US01/22616

phenyl - oxazol - 4-yl ) - et hoxy] - phenyl }-propionic acid O N F

2- ( 3- Fl uor o- phenoxy) - 2- net hyl - 3-{4-[ 2-( §; met hyl -

phenyl - oxazol - 4-yl ) - et hoxy] - phenyl } -pr onic acid was 15 obtained from

2- ( 3-f 1 uoro- phenoxy) - 3-(4- hydroxyphenyl) 2- net hyl -propionic acid ethyl
ester by the Standard Procedure 'H NQR (400 MHz, CDC13) 6 7.99-7.97
(m 2H) , 7.47-7.45 (m 3H), 721EaT§ 6.82 (d, 2H, J = 8.2 Hz),
6.76- 6.61 (. (3therd- ggtgfﬁ.,—pl?lﬁnoiy¥623m@%hyl3326@4(—(!2 1 ndefyldpl 20 Hz).
3.12 (d, 1H,~J =141 PE) 3.05 (T, ZH, = 6.3 Fz), — 24275, 3H), 1.44
(s, 3H. HRWSO-'“‘ £ 54 )a ‘ SN :

476.1869. WO 02/ 16331 PCT/USOl/22616 - 99 Exanple 22
2- (3- Fl uor o- phenoxy) - 2- et hyl - 3-{4-[ 2- (5- et hyl - 2-t hi oph

2-y|-oxazol-Tiif§§;iEi:z%o henyl }-propionic acid O \
S N
0,

The title compound was prepared from 2-(3-tert-butyl-
phenoxy) -3- (4-hydroxy-phenyl) -2-methyl-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(5-methyl-2-thiophen-2-
yvl-oxazol-4-yl)-ethyl ester by the procedure of Example 24.

10 'H NMR (400 MHz, CDCl3) & 7.60 (dd, 1H, J = 3.91 Hz, 1.17
Hz), 7.37 (dd, 1H, J = 5.09 Hz,1.17 Hz), 7.19-7.16 (m, 3H),
7.08-7.06 (m, 2H), 6.89 (t, 1H, J = 2.35 Hz), 6.82 (d, 2H, J
= 8.60 Hz), 6.71 (dd, 1H, J = 8.60 Hz, 2.74 Hz), 4.19 (t,
2H, J = 6.26 Hz), 3.25 (d, 1H, J = 14.08 Hz), 3.15 (d, 1H, J

15 = 14.08 Hz), 2.96 (t, 2H, J = 6.26 Hz), 2.35 (s, 3H), 1.43
(s, 3H), 1.26 (s, 9H). HRMS (ES') m/z exact mass calecd for
C30H34NOs5S 520.2157, found 520.2182.



\ O SNI O O6F 5 The title conmpound wasprepared from 2-(3-fl uoro-
phenoxy) - 3- (4- hydr oxyphenyl ) - 2- net hyl - propi onic acid ethyl ester and

t ol uene- av@ut/i@ai ¢ aci d 2- (5- et hyl - 2-t hi ophen-2- vyl - oxazpCFASYl/R6ewt hyl
ester according to the nethod of Exanple 21. 1H NWR (400 MHz, CDC13) b
7.64 (dd, 1H, J = 3.5 10 Hz, 1.17 Hz), d@ 41 (dd, 1H, J = 5.1 Hz, 1.17 Hz),
7.19-7.16 (m 3H), 7.08 (dd, 1H, J -]5 1 Hz, 3.91 Hz), 6.81 (d, 2H, J =
8.6 Hz), 6.75-6.62 (m '3H), 4.17 (t, 2H, J:6.6 Hz) , 3.26 (d, 1H, J =
13.7 Hz), 3.14 (d, 1H, J = 13.69 :% é188 ,  2H, J 6.65 Hz), 2.36 (s,
3H), 1.45 (s, 3H. HRVS (ES+) 15 act mass cal cd for C26H25FNO5S
482. 1437, QGd@dFLﬁﬁkdbﬁhbndﬂQKﬁw1ﬁﬁﬂmﬂPGHﬂ£Xﬂ2Zaﬁm&thyIHﬂ}pHBmm@4e 23
2-(3- FI uor o- phenoc?/ 2rreth|- . (3
cycl ohexyl - oxazol -84 OHER, o =~ O ~/ 1 0O
N 5

2- (2-Fluorophenoxy)-2-methyl-3-{4-[2- (5-methyl-2-
phenyl-oxazol-4-yl)-ethoxy]-phenyl}-propionic acid was
prepared from 2-(2-fluorophenoxy)-3- (4-hydroxy-phenyl)-2-
methyl-propionic acid ethyl ester by the parallel synthesis

10 method (B). 'H NMR (400 MHz, CDCl3) & 7.96 (dd, 2H, J = 7.43
Hz, 2.35 Hz), 7.42-7.40 (m, 3H), 7.22 (4, 2H, J = 8.99 Hz),
7.12-6.95 (m, 4H), 6.84 (4, 2H, J = 8.60 Hz), 4.20 (t, 2H, J
= 6.65 Hz), 3.26 (d, 1H, J = 14.08 Hz), 3.18 (d, 1H, J =
14.08 Hz), 2.99 (t, 2H, J = 6.65 Hz), 2.38 (s, 3H), 1l.42 (s,

15 3H). HRMS (ES") m/z exact mass calcd for C,gH,sFNOs 476.1873,
found 476.1858.



The title conpound wasprepared from 2-(3-fl uoro-

phenoxy) - 3- (4- hydr oxyphenyl ) - 2- net hyl - propi onic acid ethyl ester and

t ol uene- Av@ut/i@ni ¢ aci d 2- (2-cycl ohexyl -5-net hyl - oxazol - Bepupoehisl est er
according to the nmethod of Exanple 10 21 1H NWR (400 MHz, CDC13) 8 7.87
(d, 1H, J = 7.8 Hz), 7.57 (d, 2H, J = 7.8 Hz), 7.50-7.27 (m 5H), 7.12 (m
3H), 6.76 (d, 2H, J = 8.6 Hz), 6.72- 61% Tm 3H), 4.14 (t, 2H, J = 6.7
Hz), 3.18 (d, 1H, J = 14.1 Hz), 3 08 (d, 1H, J = 14 1 Hz), 15 2.94 (t, 2H,
J =6.7 H), 2.37 (s, 3H, 1.38 H% I\/?7 m z mass cal cd for
C34H31FNO5 552. 21, found 552. 2. \/\0‘3627“ 653 PCT/ USOl/22616 - 101 Exanple
24 2- (3- ter {2 But i r PHERRy 12- Tt By B4 4 4 2p A St gy 2-2 - thiophen-

phenyl - oxazol-4-yIJ-ethoxy]-phenylry-propionic acid OO C T I 7 ON 5

2- (3-t-Butyl - phéniixypxazaetAyyly- enhpzydsph@nwl} —propionic acid

phenyl - oxazol - 4-yl ) - et hoxy] - phenyl } - propi oni ¢ aci d was @ﬁl ned from
2-(3-tert-but -(4- st hyl % épi onic acid

et hyl ester H NVRX(400 WMHz, CDCl13) 8
7.19-7.16 (

5 The title compound was prepared from 2-(2-
fluorophenoxy) -3- (4-hydroxy-phenyl) -2-methyl-propionic acid
ethyl ester and toluene-4-sulfonic acid 2-(5-methyl-2-
thiophen-2-yl-oxazol-4-yl)-ethyl ester by the procedure of

Example 26. M NMR (400 MHz, CDCl3) & 7.58 (dd, 1H, J = 3.52
10 Hz, 1.17 Hz), 7.36 (dd, 1H, J = 5.08 Hz, 1.17 Hz), 7.21 (4,

3H, J = 8.60 Hz), 7.12-6.95 {(m, 3H), 6.83 (d, 3H, J = 8.60

Hz), 4.19 (¢, 2H, J = 6.65 Hz), 3.27 (4, 1H, J = 14.08 Hz),

3.17 (d, 1H, J 14.08 Hz), 2.95 (t, 2H, J = 6.65 Hz), 2.35

(s, 3H), 1.41 (s, 3H). HRMS (ES’) m/z exact mass caled for
15 CogHosFNOsS 482.1437, found 482.1454.

]



7.08 (dt, 1H, J = 7.0 Hz, 0.8 Hz), 7.92 (t, 1H J = 2.0 Hz), 6.83 (d, 2H
J =8.6 Hz), 6.72-6.99 ( m 1H), 4.21 (t, 2H, J = 6.3 Hz), 3.25 (d, 1H, J
= 14.1 HWQ 0816851 (d, 1H, J = 14.1 Hz), 3.00 (t, 2H, J = BCBUKE)2261. 39 (s,
3H), 1.43 (s, 3H), 15 1.25 (s, 9H). HRVS (ES+) mz exact mass cal cd for
C32H354NC6  514. 2593, found 514. 2622. Wﬁ%02/16331 PCT/ USO1/ 22616 - 102
Exanple 25 2-(3-tert-Butyl-phenoxy)- ot thyl - 3-{4-[ 2- (5- et hyl - 2-

t hi ophen- 2-yl - oxazol - 4-yl) - et hoxy] - phenyl }-propionic acid O ONO OJ5 The
title conpound was prepared from 2-(3-t rt-%utyl-

phenoxy) - 3- (4- hydr oxy- phenyl ) - 2- rretE%?f“pgleoﬁi onic acid ethyl ester and

t ol uene- 43syhfeni¢2aei,d13neRyMeEbmetviihioephen-4-yl) -exasgh14phlenyvathyl
ester by The procedure of Exanple 24. 10 IH NVR (400 VHz, CDCI3) 6 /.60
(dd, 1H, J = 3.912Hf2-flupropphenpxy) -Cddethml-prepgondcHacidl7 Hz),
7.19-7.16 (m 3H), 7.08-7.06 (m 2H), 6.89 (t, 1H, J = 2.35 Hz), 6.82 (d,
2H, J = 8.60 Hz), 6.71 (dd, 1H, J = 8.60 Hz, 2.74 Hz), 4.19 (t, 2H J =

6.26 Hz), 1H, J = 14.08 Hz), 3.15 (d, 1H_J 15CO/M. 08 Hz), 2.96
(t, 2H, J . ~3H) , 1;3©/7<
\ | S
N o E
5

The title compound was prepared from 2-(2-
fluorophenoxy)-3- (4-hydroxy-phenyl) -2-methyl-propionic acid
ethyl ester and toluene-4-sulfonic acid 2-(2-cyclohexyl-5-
methyl-oxazol-4-yl)-ethyl ester by the procedure of Example

10 26. 'H NMR (400 MHz, CDCls) & 7.21 (d, 2H, J = 8.60 Hz),
7.12-6.96 (m, 4H), 6.79 (4, 2H, J = 8.60 Hz), 4.15 (t, 2H, J
= 6.65 Hz), 3.26 (d, 1H, J = 14.08 Hz), 3.19 (d, 1H, J =
14.08 Hz), 2.98-2.80 (m, 2H), 2.32 (s, 3H), 2.02 (d, 2H, J =
10.95 Hz), 1.81 (d, 2H, J 12.90 Hz), 1.70 (4, 1H, J

15 12.90 Hz), 1.85 (g, 2H, J = 11.73 Hz), 1.40 (s, 3H), 1.39-

]
I

1.23 (m, 3H). HRMS (ES') m/z exact mass calcd for C,gH33FNOs
482.2343, found 482.2349.



(s, 3H), 1.26 (s, 9H . HRM5 (ES+) nmz exact mass calcd for C30H34NOGS
520. 2157, found 520.2182. WD 02/ 16331 PCT/US01/ 22616 103 Exanple 26

2- (2- Fl uwvoophsapxy) - 2- net hyl - 3-{4-[ 2- (5- et hyl - 2- phenyl - PCT/US01/22616
oxazol - 4-yl)-ethoxy] - phenyl }-propionic acid O CEQFII | o NOF56

2- (2- Fl uor ophenoxy) - 2- et hyl - 3-{ 4-[ 2- ( t hyl -

phenyl - oxazol - 4-yl) - et hoxy] - phenyl } - prd% oni c aC|d was prepared from

2- (2-f 1 uor ophenoxy) - 3- (4- hydr oxy- phenyl ) - 2- net hyl - propi oni ¢ acid et hyl
ester by the parallel synthesis 10 neth &?) 1H NWVR (400 MHz, CDC13) 6
7.96 (dd, 2H, J = 7.43 Hz, 2.35 40 (m 3H), 7.22 (d, 2H, J =
8.99 Hz), 7. (- @ﬁﬁrdmhé&wxyﬁ%éﬂhyﬂbs fa=B- @—ﬂTB&hylhioplﬁémyﬂH J
6. 65 Ft) ( .99 (t,
2H, J 6. 65 Hz), ZX&H ' ) ] g m z exact
mass calcd for C28H26FNO5 476.1873, found 476. 1858. MD 02/1%;31

PCT/ USO01/ 22616 - 104 Exanple 27

2- (2- Fl uor o- phenoxy) - 2- net hyl - 3-{4-[ 2- (5- et hyl - 2-t hi ophen-

O
N
Cl
5 2-(4-Chlorophenoxy)-2-methyl-3-{4-[2- (5-methyl-2-

phenyl-oxazol-4-yl) -ethoxy] -phenyl}-propionic acid was
obtained from 2- (4-chlorophenoxy)-3- (4-hydroxy-phenyl)-2-
methyl-propionic acid ethyl ester by the Standard Procedure
(B). 'H NMR (400 MHz, CDCl3) § 7.98-7.96 (m, 2H), 7.45 (d,

10 3H, J = 6.65 Hz), 7.17 (t, 4H, J = 7.43 Hz), 6.82 (dd, 4H, J
= 8.60 Hz, 2.74 Hz), 4.20 (t, 2H, J = 6.26 Hz), 3.23 (d, 1H,
J 14.08 Hz), 3.12 (4, 1H, J = 14.08 Hz), 3.04 (t, 2H, J =
6.26 Hz), 2.41 (s, 3H), 1.39 (s, 3H). MS (ES") m/z mass
calcd for CigHy7CINOs 492.16, found 492.2.

15



2-yl -oxazol - 4-yl)-ethoxy] - phenyl }-propionic acid O C2H I~\ S O F 5 The
title conpound was prepared from 2-(2-

f | uor ophemory)633t ( 4- hydr oxy- phenyl ) - 2- met hyI - propi oni ¢ acpdr/usetebieest er
and tol uene-4-sulfonic acid 2-(5-nmethyl-2- thiophen-2-yl-oxazol-4-yl)-ethyl
ester by the procedure of Exanple 26. Ol}-l NVR (400 MHz, CDC13) b 7.58 (dd,
1H, J 3.52 10 Hz, 1.17 Hz), 7.36 (d 1H J 5.08 Hz, 1.17 Hz), 7.21 (d,
3H, J 8.60 Hz), 7.12-6.95 (m 3H), 6.83 (d, 3H, J =8.60 Hz), 4.19 (t,
2H J =6.65 Hz), 3.27 (d, 1H J =14.0 %, 3.17 (d, 1H, J = 14.08 Hz),
2.95 (t, 2H, J = 6.65 Hz), 2.35 (sX2 1 (s, 3H. HRVS (ES+) mz
exact masg_ Q@I—@HlBQBphéﬁo%H§5ﬁ1@Q§§l4§2{l4iﬂ (5oHad 18221454 oo WEn03L 16331
PCT/ US01/ 22616~ - 105 anpre 28

3-(4-[2-(2-Cycl oMéxvKaBOﬂfEt‘thIl-)oﬁ@b@@d—v’hﬁnmlhowppg}@@ﬁ@l pcid

2- (2-fl uoro- phenoxy)-2-net hyl -propionic acid OCR2H NO 5 Th@ title
conpound was prepared from 2-(2-

f I uor ophenoxy) - 3- (4- hydr oxy- phenyl ) - 2- met hyl - propi oni ¢ acid

O
S N
Cl
5 The title compound was prepared from 2-(4-

chlorophenoxy) -3~ (4-hydroxy-phenyl) -2-methyl-propionic acid
ethyl ester and toluene-4-sulfonic acid 2- (5-methyl-2-
thiophen-2-yl-oxazol-4-yl)-ethyl ester by the procedure of

Example 29. 'H NMR (400 MHz, CDCl3) & 7.59 (d, 1H, J = 4.30
10 Hz), 7.38 (4, 1H, J = 4.30 Hz), 7.20-7.16 (m, 4H ), 7.06

(dd, 1H, J = 8.60 Hz, 3.91 Hz), 6.83 (t, 4H, J = 8.60 Hz),

4.17 (t, 2H, J = 6.65 Hz), 3.23 (d, 1H, J = 14.08 Hz), 3.14

(d, 18, J = 14.08 Hz), 2.97 (t, 2H, J = 6.65 Hz), 2.36 (s,

3H), 1.41 (s, 3H). MS (ES') m/z mass calcd for CisH5C1NOsS
15 498.12, found 498.1.



ethyl ester and toluene-4-sulfonic acid 2-(2-cycl ohexyl -

nmet hyl - oxazol -4-yl )-ethyl ester by the procedure of Exanple 10 26. 'H NWMR
(400 MHzweDeZ16331 S 7.21 (d, 2H, J = 8.60 Hz), 7.12-6.96 PaT/UdH)2266. 79 (d,
2H, J = 8.60 Hz), 4.15 (t, 2H, J = 6.65 Hz), 3.26 (d, 1H J = 14.08 Hz),
3.19 (d, 1H, J = 14.08 Hz), 2.98- 2 80 (m 2H), 2.32 (s, 3H), 2.02 (d, 2H,
J = 10.95 Hz), 1.81 (d, 2H, J = 12.90t4%)7 1.70 (d, 1H J = 15 12.90 Hz),
1.85 (g, 2H, J = 11.73 Hz), 1.40 (s, 3H), 1.39- 1.23 (m 3H . HRVS (ES+)
m z exact mass calcd for C28H33FNO5 482.2343, found 482.2349. WD 02/ 16331
PCT/ USO1/ 22616 - 106 Exanple 29 Example 31

2- (4- Chl 050 PNEAGXYLARRLIYL 53-lid b2 (65!
2- (4- Chl or ophenoxyt 2-eehdyy } Spkdny P} {S-methyl -@ropionic ac:Ld

phenyl - oxazol - 4-yl ) - et hoxy] - phenyl }-propionic acid was obtained from

2- (4-chl or ophenoxy) - 3- (4- hydr oxy- phenyl ) - 2- net hyl - propi oni c @tid et hyl
ester by the Standard Procedure (B). 1H NWR (400 MHz, CDCl13)|B 7.98-7.96
(m 2H), 7.45 (d, 10 3H, J = 6.65-Hz), 7.17 (t, 4H J = 7.43 }k 6.82 (dd
4H, J = 8.60 Hz, 2.74 Hz2) DO (t, 2H J = Z . )

Cl

5 The title compound was prepared from 2-(4-
chlorophenoxy) -3- (4-hydroxy-phenyl) -2-methyl-propionic acid
ethyl ester and toluene-4-sulfonic acid 2-(2-cyclohexyl-5-
methyl-oxazol-4-yl)-ethyl ester by the procedure of Example
29. 'H NMR (400 MHz, CDCly) 8 7.19 (d, 2H, J = 8.60 Hz),

10 7.16 (4, 2H, J = 8.60 Hz), 6.83 (d, 2H, J = 8.60 Hz), 6.79
(d, 2H, J = 8.60 Hz), 4.12 (t, 2H, J = 6.26 Hz), 3.21 (d,
1H, J = 14.08 Hz), 3.11 (4, 1H, J = 14.08 Hz), 2.95 (t, 2H,
J = 6.26 Hz), 2.89-2.83 (m, 3H), 2.05 (d, 2H, J = 11.73 Hz),
1.80 (d, 2H, J = 11.73 Hz), 1.55 (g, 2H, J = 11.73 Hz), 1.40

15 (s, 3H), 1.37-1.20 (m, 4H). MS (ES*) m/z mass calcd for
C,gH33C1NOs 498.21, found 498.2.



J = 14.08 Hz), 3.12 (d, 1H, J = 14.08 Hz), 3.04 (t, 2H J = 6.26 Hz), 2.41
(s, 3H, 1.39 (s, 3H. M5 (ES+) mz mass calcd for C28H27CLNCG 492. 16,
found 493v@02/16851 WO 02/ 16331 PCT/ US01/ 22616 - 107 Exanpber/B801/22616

2- (4- Chl or ophenoxy) - 2- et hyl - 3-{4-[ 2- (5- et hyl - 2-t hi ophen- 2-
yI-oxazol-4-y|)-ethoxy]-phenyl}-progjqﬂhf_gcid OO VI I OgNOCOC 5 The
title conpound was prepared from2-(4

chl or ophenoxy) - 3- (4- hydr oxy- phenyl ) - 2- et hyl - propi onic acid ethyl ester
and tol uene-4-sulfonic acid 2-(5-nEth%I-2-&kgiophen-2-y|-oxazol-4-y|)-ethy|
ester by the procedure of Exanpl e®58™®1f (400 MHz, CDC13) 8 7.59 (d,
1H, J = 4. 3104 Hyc18h88y( dphdibxy) =24md0ntAz) 3-142027 (§6mEfhyAER ), 7. 06
(dd, 1H, J =8.60 Hz, 3.91 HzZ), 6.83 (t, 4H J = 8.60 Hz), 4.1I7 (t, 2H, J
= 6.65 Hz), 3.pRepyl-oxpzgl-41ylhgefp —phenyd} -propiorig4ag®drz), 2. 97
(t, 2H, J =6.65 Hz), 2.36 (s, 3H) , 1.41 (s, 3H) . M5 (ESH nmz nass

cal cd for C26H25CINO5S 15 498.12, found 498.1. WD 02/ 16331 |PCT/ US01/ 22616

0 @)
N\ \ 0
N 0
5 2-(4-Cyclohexyl-phenoxy) -2-methyl-3-{4-[2- (5-methyl-2-

phenyl-oxazol-4-yl)-ethoxy]-phenyl}-propionic acid was
obtained from 2-(4-cyclohexylphenoxy)-3-(4-hydroxyphenyl)-2-
methylpropionic acid ethyl ester by the Standard Procedure
(B). 'H NMR (400 MHz, CDCls) & 7.99-7.98 (m, 2H), 7.45 (t,
10 3H, J = 2.80 Hz), 7.18 (d, 2H, J = 8.60 Hz), 7.08 (d, 2H, J
= 7.90 Hz), 6.82 (d, 4H, J = 8.60 Hz), 4.21 (t, 2H, J = 6.26
Hz), 3.22 (d, 1H, J 14.08 Hz), 3.12 (4, 1H, J = 14.08 Hz),
2.40 (s, 4H), 1.83-1.71 (m, 5H), 1.40 (s, 3H), 1.38-1.16 (m,

6H). MS (ES') m/z mass calcd for Ci34H3gNOs 540.28, found
15 540.3.



- 108 Exanple 31
2- (4- Chl or ophenoxy) - 3-{4-[ 2- (2- cycl ohexyl - 5- net hyl - oxazol - 4-

yl) - et howo ophsayl } - 2- met hyl -propionic acid O O O\l | C¢Ir/Osé1/2b16 5 The
title conpound was prepared from 2-(4

chl or ophenoxy) - 3- (4- hydr oxy- phenyl ) - 2- qﬁihyl-proplonlc acid ethyl ester
and tol uene-4-sulfonic acid 2-(2- cyclé%exyl 5- net hyl - oxazol -4-yl) -et hyl
ester by the procedure of Exanple 29. 1H NVR (400 WMHz, CDC13) 6 7.19 (d,
2H, J = 8.60 Hz), 10 7.16 (d, 2H, #Xa l 35E 6.83 (d, 2H, J = 8.60 Hz),
6.79 (d, 2H J = 8.60 Hz), 4.12 (t7*°2R'© 6.26 Hz), 3.21 (d, 1H, J =
14.08 Hz), 32114(dycibBhedyE- éﬂeﬁgx?W)Z %e@ﬁy@ta 24 [2d (5-Belbylizd
2.89-2.83 (m 3H), Z 05 (d Z2H J = 11 3 HE 1. 80 (d ZH J = 11 73 Hz),
1.55 (g, 2fghipph L1 )< thm heppe}} S0rq ) \

m z mass cal cd for C28FBSC1NDS 498 21, found 498. 2. V[)OZQ;GSSI
PCT/ USO01/ 22616 - 109 Exanple 32
2- (4- Cycl ohexyl - phenoxy) - 2- net hyl - 3-{4-[ 2- (5- net hyl -
phenyl-oxazol-4-y|)-ethoxyk5phe }-propionic id

DV N

5 The title compound was prepared from 2- (4-
cyclohexylphenoxy) -3- (4-hydroxyphenyl) -2-methylpropionic
acid ethyl ester by the method of Example 32. H NMR (400
MHz, CDCl;) 6 7.68 (d, 1H, J = 3.13 Hz), 7.43 (dd, 1H, J =
4.69 Hz, 0.78 Hz), 7.18 (4, 2H, J 8.60 Hz), 7.10 (dd, 1H,

10 J = 5.08 Hz, 3.52 Hz), 7.08 (d, 2H, J = 8.60 Hz), 6.87-6.80
(m, 4H), 4.19 (t, 2H, J = 6.26 Hz), 3.39 (s, 5H), 3.23 (d,
1H, J = 14.08 Hz), 3.11 (d, 1H, J = 14.08 Hz), 2.99 (t, 2H,
J = 6.26 Hz), 2.37 (s, 3H), 1.82 (d, 4H, J = 11.73 Hz), 1.73
(d, 1H, J = 11.73 Hz), 1.40 (s, 3H). MS (ES') m/z mass

15 calcd for Ci33H3gNOsS 546.23, found 546.2.



O O0O / ~\V 11 NOS

2- (4- Cycl ohexyl - phenoxy) - 2- met hyl - 3- {4-[ 2- (5- net hyl -

phenyl - ove@ 0t/1683y1 ) - et hoxy] - phenyl }-propionic acid was obPCEURE®R26T60M

2- (4- cycl ohexyl phenoxy) - 3- (4- hydr oxyphenyl ) - 2- met hyl propi oni ¢ aci d et hyl
ester by the Standard Procedure (B). 111;1 NVR (400 MHz, CDC13) 8 7.99-7.98
(m 2H), 7.45 (t, 10 3H, J = 2.80 Hz_) 18 (d, 2H, J = 8.60 Hz), 7.08 (d,
2H, J =7.90 Hz), 6.82 (d, 4H, J = 8.60 Hz), 4.21 (t, 2H, J =6.26 Hz),
322(d 1H, J = 14.08 Hz), 3.12 (g 1H J,7 14.08 Hz), 2.40 (s, 4H),
1.83-1.71 (m 5H), 1.40 (s, 3H), m 6H) . M5 (ES}) mz nmass

cal cd f0r3f&84l‘|§§l\|@§> @Ql@ﬁex{z@uﬂdmééh§ﬂ00§azm@23{/1638&118@4 UsRdh¢2616 -

110 Exanplre 33 Z-(4-Cycl onexyl pﬁenox ) Z-met hyl - 5 {4-12-(5-methyl-2-
t hi ophen-2={4 : he =P gid O 00O NU
o)
0] O
< 0
N 0]
5 The title compound was prepared from 2-(4-

cyclohexylphenoxy) -3- (4-hydroxyphenyl) -2-methylpropionic
acid ethyl ester by the method of Example 32. M NMR (400

]

MHz, CDCls) & 7.18 (d, 2H, J = 8.60 Hz), 7.08 (4, 2H, J
8.60 Hz), 6.80 (g, 4H, J = 8.60 Hz), 4.14 (t, 2H, J = 6.26

10 Hz), 3.38 (s, 6H), 3.22 (d, 1H, J = 14.08 Hz), 3.12 (4, 1H,
J = 14.08 Hz), 2.96 (t, 2H, J = 6.26 Hz), 2.92-2.83 (m, 2H),
2.30 (s, 3H), 2.02 (d, 2H, J = 10.56), 1.81-1.78 (m, 6H),
1.76-1.68 (m, 2H), 1.59-1.50 (m, 2H), 1.40 (s, 3H). MS
(ES*) m/z mass calced for C3HuNOs 546.32, found 546.3.



5 The title conpound was prepared from 2-(4

cycl ohexyl phenoxy) - 3- (4- hydr oxyphenyl ) - 2- net hyl propionic acid ethyl ester
by the mweoz1681 Exanple 32. 'H NVR (400 MHz, CDC13) S 7r6BUS@/228Hd, J =
3.13 Hz), 7.43 (dd, 1H, J = 4.69 Hz, 0.78 Hz), 7.18 (d 2H, J = 8.60 Hz),
7.10 (dd, 1H, 10 J = 5.08 Hz, 3.52 FE) 7. 08 (d, 2H, J = 8.60 Hz),
6.87-6.80 (m 4H), 4 19 (t, 2H, J éﬁ 3.39 (s, SFD, 3.23 (d, 1H,
J =14.08 Hz), 3.11 (d, 1H J = 14. 08 Hz) , 2 99 (t, 2H J = 6.26 Hz), 2.37
(s, 3H), 1.82 (d, 4H, J = 11.73 Ftﬁ eé.ig Eég, 1H, J = 11.73 Hz), 1.40 (s,
3H). M5 (ES+) nmlz mass 15 calcd for PH36 S 546. 23, found 546.2. WO

02/ 16331 FﬁﬂﬁLE@iK22@&610hei§1—5EMéﬁhye 3#azol-4-yl)-ethoxy] -phenyl}-
3-{4-[2-(2- Cyclohexyl-S nmet hyl - oxazol - %l - et hoxy] - phenyl } -

2- (4- cycl ohexyl 2phéndxginot AR npheppdy) pairPeshyd-Bropgionig gcidy | O N O /
5 The title conpound was prepared from 2- (4- 0

cycl ohexyl phenoxy) - 3- (4- hydr oxyphenyl ) - 2- nethylprop|0n|c a¢j d ethyl ester
by the nethod of Exanple 32 1H N Bl (d, 2H, J =

8. 60 FE) 7.08 (d, 2H = 8.8 D, 4.14 (t,
2H, J 6.26 10 Hz) 8 6 3.12 (d, 1H
N\
N
5 The representative parallel synthesis procedure (B) was

used to prepare the title compound from 2-(3,4-
dimethylphenoxy) -3~ (4-hydroxyphenyl) -2-methylpropionic acid
ethyl ester and toluene-4-sulfonic acid 2-(2-cyclohexyl-5-
methyl-oxazol-4-yl)-ethyl ester. 'H NMR (400 MHz, CDCls;) §

10 7.18 (d, 2H, J = 8.4 Hz), 6.99 (d, 1H, J = 8.4 Hz), 6.79 (d,
2H, J = 8.4 Hz), 6.71 (d, 1H, J = 2.4 Hz), 6.64 (dd, 1H, J =
8.4, 2.4 Hz), 4.16 (t, 2H, J = 6.0 Hz), 3.21 and 3.11 (4 of
Abg, 2H, J = 14.0 Hz), 2.98 (t, 2H, J = 6.0 Hz), 2.91 (tt,
1H, J = 11.4, 3.2 Hz), 2.31 (s, 3H), 2.20 (s, 3H), 2.19 (s,

15 3H), 2.06-2.02 (m, 2H), 1.85-1.79 (m, 2H), 1.73-1.68 (m,
1H), 1.62-1.51 (m, 2H), 1.42-1.22 (m, 3H), 1.39 (s, 3H). IR
(KBr) 3500, 2935, 1735, 1612, 1513, 1249, 1178 cm™'. HRMS
(ES™) m/z exact mass calcd for C3oH3sNOs 492.2750, found
492.2751.



J =14.08 Hz), 2.96 (t, 2H, J = 6.26 Hz), 2.92-2.83 (m 2H), 2.30 (s, 3H),
2.02 (d, 2H, J = 10.56), 1.81-1.78 (m 6H), 1.76-1.68 (m 2H), 1.59-1.50
(m 2H), Wwo4D14331 3H). M5 (ES+) nmlz mass cal cd for C34HABQMODBSGMR6B2, found
546. 3. WD 02/16331 PCT/ US01/ 22616 - 112 Exanple 35

3-{4-[2-(2-Cycl ohexyl - 5- net hyl - oxazol 4]O$;I ) - et hoxy] - phenyl } -

2- (3, 4- di net hyl - phenoxy) - 2- net hyl -pr—opjf ic acid OO N5 The
representative parallel synthesis procedure (B) was used to prepare the
title conpound from2-(3,4- -

di met hyl phenoxy) - 3- ( 4- hydr oxypheny Ef@8PHEt B9l propi onic acid ethyl ester
and tol uene- 4-34yl f,0pi fedBi U-BneAo&ysLohaxyhyvd=3nguhyb-qsazelnd1yb)-- et hyl
ester. 1H NVR (400 WHz, CDCI3) S 10 7. 18 (d, 2H J = 8.4 Hz), 6.99 (d, 1H,
J = 8.4 Hz)thipuen-@-viigxapel glav HA ety (rheryl } Joropianig)aciied (dd,
1H, J 8.4, 2.4 Hz), 4.16 (t, 2H, J = 6.0 Hz), 3.21 ang¢,3.11 (d of Abg,
2H, J 14.0 Hz), 2.98 (t, 2H, J = 6.0 Hz), 2.91 (tt, 21K J = 11.4, 3.2
Hz), 2.31 (s, 3H), 2.20 (s, 3H), 402 (m 2H),
1.85-1.79 (m 2H), : < A2-1.22 (m
3H), 1.39 (s, 3H) ) 513, 1249, 1178 cm 1.
HRVE (ES+) mz : 4P2. 27500 f ound

5 The procedure of Example 35 was used to prepare the
title compound from 2-(3,4-dimethylphenoxy)-3-(4-
hydroxyphenyl) -2-methylpropionic acid ethyl ester and
toluene-4-sulfonic acid 2-(5-methyl-2-thipohen-2-yl-oxazol-
4-yl)-ethyl ester. *H NMR (400 MHz, CDCl;) & 7.73 (d, 1H, J

10 = 3.2 Hz), 7.46 (4, 1H, J = 4.8 Hz), 7.18 (4, 2H, J 8.4
Hz), 7.13-7.10 (m ,1H), 7.06 (bs, 1H), 6.99 (d, 1H, J = 8.0
Hz), 6.81 (d, 2H, J = 8.4 Hz), 6.70 (4, 1H, J = 2.4 Hz),
6.63 (dd, 1H, J = 8.0, 2.4 Hz), 4.20 (t, 2H, J = 6.0 Hz),
3.23 and 3.11 (d of Abqg, 2H, J = 14.0 Hz), 3.02 (t, 2H, J =

15 6.0 Hz), 2.38 (s, 3H), 2.19 (s, 3H), 2.18 (s, 3H), 1.39 (s,

' 3H). IR (KBr) 3500, 3000, 1729, 1512, 1250, 1178 cm™.

HRMS (ES") m/z exact mass calcd for CigHigNOsS 492.1845, found
492 .1845.



492.2751. WD 02/16331 PCT/ US01/ 22616 - 113 Exanple 36

2- (3, 4-D et hyl - phenoxy) - 2- met hyl - 3- {4-[ 2- (5- net hyl -

t hi ophenweyt/iaznzol - 4-yl ) - et hoxy] - phenyl } - propi oni ¢ aci dPOr/UI®206 g N O 5
The procedure of Exanple 35 was used to prepare the title conpound from
2- (3, 4-di net hyl phenoxy) - 3- (4- hydroxyphenyl ) -2-nmet hyl propi oni c acid et hyl
ester and toluene-4-sulfonic acid 2?(]51-4re“t hyl - 2-t hi pohen- 2-yl -oxazol -
4-yl) -ethyl ester. "H NWR (400 MHz, CDC13) 8 7.73 (d, 1H, J 10 = 3.2 Hz),
7.46 (d, 1H, J = 4.8 Hz), 718(d 2H J =8.4 Hz), 713710(m 1H),
7.06 (bs, 1H), 6.99 (d, 1H J = 8. @XW)le 6781 (d, 2H, J = 8.4 Hz), 6.70
(d, 1H, J = 23_ )Ln: 2. , 2H_ J = 6.0
Hz), 3.23 a% 13 8hoiglepy et & %W' 2 15 6.0
Hz), 2.38 (s, @H)e;nyz Zb&a(z@l-&H)yl 2e1:810(>§/]-3>ﬁ)eny1}3®x(cmlorﬂ]d) adiR (KBr)
3500, 3000, 1729, 1512, 1250, 1178 cmi. HRMS (ES+) nfz exagt mass calcd for
C28H30NOBS 492. 1845, found 492.1845. WO 02/ 16331 PCT/ US01f22616 - 114

5 The representative parallel synthesis procedure (B) was
used to prepare the title compound from 2-(3,4-dimethyl-
phenoxy)—3—(4—hydroxyphenyl)—2—methylpropionic acid ethyl
ester and toluene-4-gulfonic acid 2- (2-phenyl-5-methyl-
oxazol-4-yl)-ethyl ester. 'H NMR (400 MHz, CDCls;) & 8.01-

10 7.99 (m, 2H), 7.48-7.46 (m, 3H), 7.18 (4, 2H, J = 8:8 Hz),
6.99 (d, 1H, J = 8.4 Hz), 6.82 (d, 2H, J = 8.4 Hz), 6.70 (4,
1H, J = 2.0 Hz), 6.63 (dd, 1H, J = 8.4, 2.0 Hz), 6.28 (bs,
1H), 4.22 (t, 2H, J = 6.4 Hz), 3.22 and 3.11 (d of Abqg, 2H,
J = 13.6 Hz), 3.06 (t, 2H, J = 6.4 Hz), 2.42 (s, 3H), 2.19

15 (s, 3H), 2.18 (s, 3H), 1.39 (s, 3H). IR (KBr) 3100, 2950,
1772, 1611, 1512, 1177 cm™*. HRMS (ES') m/z exact mass calcd
for C;pH32NOs 486.2280, found 486.2295.



Exampl e 37 2-(3, 4-Di net hyl - phenoxy) - 2- et hyl - 3-{4-[ 2- (5- met hyl -

phenyl - oxazol - 4-yl) - et hoxy] - phenyl }-propionic acid O OO 0 NO 5 The
representvad bves3par al | el synthesis procedure (B) was usedpcDUpsERaree t he
title conpound from 2-(3, 4-di net hyl -

phenoxy) - 3- (4- hydr oxyphenyl ) - 2- net hyt pkbpionic acid ethyl ester and

t ol uene-4-sul fonic acid 2-(2-phenyl-5-nethyl- oxazol-4-yl) -ethyl ester. 1H
NVR (400 MHz, CDC13) 8 8.01 10 7.99 (m 2H), 7.48-7.46 (m 3H), 7.18 (d,

2H, J = 8.8 FE) 6. 99 (d 1H, J —Egampmg)386 82 (d, 2H, J = 8.4 Hz), 6.70
(d 1H J 5 - 8 0t ‘ | ‘ H, 4.22
(t, 2H J = A

2H, J = 6. 4’“654‘21')}71 ZZ}MC(BQXﬁH) oRa Al 15“}(]51 MQXQ}J@)éﬁyl%EOﬂ-l&&_&S 3H).
I R (KBr) 3100, 2950, 1772, 1611, 1512, /1177 cm 1. HRVS (ES+) niz éxact
mass calcd for C30H32NCG 486. 2280, fBEAH 486. 2295. WD 02/ 16331

PCT/ USO01/ 22616 - 115 Exanple 38
2- (3, 4-Di net hyl - phenoxy) - 2- net hyl - 3- (4-{2-[ 5- et hyl - 2- (1-
met hyl - cycl ohexyl ) - ol -4-ypl -et |

\

N

The representative parallel synthesis procedure (B) was
used to prepare the title compound from 2-(3,4-
dimethylphenoxy) -3~ (4-hydroxyphenyl) -2-methylpropionic acid
ethyl ester and toluene-4-sulfonic acid 2-(5-methyl-2-(1-

10 methylcyclohexyl)-oxazol-4-yl)~ethyl ester. “H NMR (400
MHz, CDCls) & 7.10 (d, 2H, J = 8.60 Hz), 6.92 (d, 1H, J =
8.60 Hz), 6.73 (d, 2H, J = 8.99 Hz), 6.64 (d, 1H, T = 2.35
Hz), 6.57 (dd, 1H, J = 8.21 Hz, J = 3.13 Hz), 4.06 (t, 2H, J
= 6.25 Hz), 3.14 (d, 1H, J = 14.08 Hz), 3.04 (&, 1H, J =

15 14.08 Hz), 2.85 (t, 2H, J = 6.25 Hz), 2.19 (s, 3H), 2.13 (s,
3H), 2.12 (s, 3H), 2.07-2.01 (m, 2H), 1.53-1.28 (m, 8H),
1.36 (s, 3H), 1.20 (s, 3H); MS (ES") calcd for C3;H;NOs:
Found m/e 506.3 (M + 1, 100%).

4]



acid O o 5 The representative parallel synthesis procedure (B) was used
to prepare the title conpound from 2-(3, 4-

di met hyl phenwxéspt 3- (4- hydr oxyphenyl ) - - 2- et hyl pr opi oni ¢ apCOUS@tR2yi6 est er
and toluene-4-sulfonic acid 2-(5-nethyl-2-(1 10

met hyl cycl ohexyl ) - oxazol - 4-yl ) - et hyl ﬁﬁkgr 1H NWR (400 MHz, CDC13) 8 7.10
(d, 2H, J = 8.60 Hz), 6.92 (d, 1H, J 60 Hz), 6.73 (d, 2H, J = 8.99
Hz), 6.64 (d, 1H J = 2.35 Hz), 6.57 (dd 1H, J =8.21 Hz, J = 3.13 Hz),
4.06 (t, 2H, J - 6.25 Hz), 3.14 ( Hg 1H, J.14.08 Hz) 3.04 (d, 1H, J = 15
14.08 Hz), 2.85 (t, 2H J = 6.25 HA®™:%9 % 3H), 2.13 (s, 3H), 2.12 (s,
3H), 2.07-2 Gk chip1 -2H) ;4L B3el Ry Bi¥nenys Hcd £01 3 1L Ay 3H M
(ES}) cal cafor C3TAHA0ONOS. _ Found me 506.3 (M + I, 1T00% . WO 027 16331

PCT/ US01/ 22616 - 116 Pleainl-€2-39-tolyloxy- proplonlc aci

2- Met hyl - 3-{4-[2- (5-net hyl - 2- phenyl - oxazol - 4- yI) et hoxy] s

phenyl } - 2- p-t ol yl oxy-propionic acid 0 0 OH / ON
OH
®/< O
5 The representative procedure (B) was utilized to

prepare the title compound from 3- (4-hydroxyphenyl)-2-
methyl-2-p-tolyloxypropionic acid ethyl ester and toluene-4-
sulfonic acid 2-(2-phenyl-5-methyl-oxazol-4-yl)-ethyl ester.
'Y NMR (400 MHz, CDCl;) & 8.05 (bs, 1H), 8.02-7.96 (m, 2H),

10 7.51-7.45 (m, 3H), 7.18 (d, 2H, J = 8.4 Hz), 7.05 (d, 2H, J
= 8.4 Hz), 6.81 and 6.81 (d of Abg, 4H, J = 8.0 Hz), 4.22
(t, 2H, J = 6.0 Hz), 3.23 and 3.11 (d of Abg, 2H, J = 14.0
Hz), 3.06 (t, 2H, J = 6.0 Hz), 2.42 (s, 3H), 2.28 (s, 3H),
1.38 (s, 3H). IR (KBr) 3420, 1718, 1712, 1508, 1228 cm™

15 HRMS (ES') m/z exact mass calcd for CioHigNOs 472.2124, found
474.21309.



5 The representative procedure (B) was utilized to prepare the title
conpound from 3-(4-hydroxyphenyl)-2- nethyl-2-p-tol yl oxypropionic acid

et hyl estweo 0and3t ol uene-4- sulfonic acid PCT/US01/22616

2- (2- phenyl - 5- net hyl - oxazol -4-yl)-ethyl ester. |IH NWR (400 MHz, CDCl13) 8
8.05 (bs, 1H), 8.02-7.96 (m 2H), 10 7.51-7.45 (m 3H), 7.18 (d, 2H J =
8.4 Hz), 7.05 (d, 2H, J = 8.4 Hz), 6. and 6.81 (d of Abg, 4H, J = 8.0
Hz), 4.22 (t, 2H, J = 6.0 Hz), 3.23 and 3.11 (d of Abg, 2H, J = 14. 0 Hz) ,

3.06 (t, 2H, J = 6.0 Hz), 2.42 (s, %m%f%g 1.38 (s, 3H). IR
(KBr) 3420, 1718, 1712, 1508, 1228 cmi™ 15 H ES4 m z exact mass cal cd
for C29H30NOEM4¥Ry21234 (4E0unds-A€4n2139- tﬂ@b@&éﬁ633&196£éHSQlﬂ2&516 - 117

Exanpl e 40 ~Z2-Methyl -3-{4-12-(5- nmet hyl - 2-t hi ophen-2-yI - oxazol -4-yT)~-
et hoxy] - phenyl } - 2-§ERestx] eyt by TR vt QY HOXW (Prepipmi @ asid The

representative procedure (B) was utilized to prepgte the title conmpound
from 3- (4- hydroxyphenyl)-2- nethyl -2-p- toI yI OXypro o;bc acid ethyl ester

and tol uene-4 sulfonic acid 2- 65- t hyl oph “oxazol - 4-yl) - et hyl
AN \i/\
(v~
S

N

5 The representative procedure (B) was utilized to
prepare the title compound from 3- (4-hydroxyphenyl)-2-
methyl-2-p-tolyloxypropionic acid ethyl ester and toluene-4-
sulfonic acid 2- (5-methyl-2-thiophen-2-yl-oxazol-4-yl)-ethyl
ester. 'H NMR (400 MHz, CDCl;) & 10.0 (bs, 1H), 7.59 (dd,

10 1H, J = 3.8, 1.2 Hz), 7.36 (44, 1H, J = 5.0, 1.2 Hz), 7.19
(d, 2H€, J
(d, 2H, J

]

8.4 Hz), 7.05 (dd, 1H, J = 5.0, 3.8 Hz), 7.02

8.0 Hz), 6.83-6.80 (m, 4H), 4.17 (t, 2H, J = 6.4
Hz), 3.29 and 3.14 (d of Abg, 2H, J = 13.8 Hz), 2.96 (t, 2H,
J = 6.4 Hz), 2.35 (s, 3H), 2.27 (s, 3H), 1.38 (s, 3H). IR

15 (KBr) 3420, 1715, 1509, 1225 cm™l. HRMS (ES’) m/z exact mass
calcd for Cy7HgNOs5S 478.1688, found 478.1714.



ester. 1H NWR (400 MHz, CDC13) 8 10.0 (bs, 1H), 7.59 (dd, 10 1H J = 3.8,
1.2 Hz), 7.36 (dd, 1H, J =5.0, 1.2 Hz), 7.19 (d, 2H, J = 8.4 Hz), 7.05
(dd, 1H, wos2%8381 3.8 Hz), 7.02 (d, 2H, J = 8.0 Hz), 6.8BecBHUSA/2m6 4H),
4.17 (t, 2H, J = 6.4 Hz), 3.29 and 3.14 (d of 2bg, 2H, J = 13.8 Hz), 2.96
(t, 2H J =6.4 Hz), 2.35 (s, 3H), 2. ﬂg(s 3H), 1.38 (s, 3H. IR 15 (KBr)
3420, 1715, 1509, 1225 cm 1. HRMS. (ES¥)” nlz exact mass calcd for
C27H28NO5S 478. 1688, found 478.1714. WD 02/16331 PCT/ US01/ 22616 - 118
Exanpl e 41 3-{4-[2-(2-Cycl ohexyl - % T%J gxazol-4-y|)-ethoxy]-pheny|}-
2-met hyl - 2- p-t ol yl oxy- pr opi oni ¢~ acF#& 0--'NO15 The

representat {ye[progedytechBxyvas- Méthyleexhﬁolp& epal ecthexi i threggmpound
from 3- (4-hydroxyphenyl)- Z- geghyl p tolyloxyproplonlc acid ethyl ester

and tol uene-4- sul f ongcing R=EPelole agxgzol -4-yl)- ethyl
ester. "H NMR (400 NPE CI£13) 8 10. 90 (bs 1FD, 7. 18 (8) 10 2H J 8.4
Hz), 7.05 (d, 2H, | 8 4 Hz), 6.79 and 6.79 (d of Abq)4H = 8. 0 Hz),
4.15 (t, 2H J =6.0 Ft), 3.23 an 3.11 (d of_Abqg,_ 2H, = 13.8 Hz) ,
3.02-2.93 (m 3H), 2.34 ()

L 0

N O

5 The representative procedure (B) was utilized to

prepare the title compound from 3- (4-hydroxyphenyl)-2-
methyl-2-p-tolyloxypropionic acid ethyl ester and toluene-4-
sulfonic acid 2-(2-cyclohexyl-5-methyl-oxazol-4-yl)-ethyl
ester. 'H NMR (400 MHz, CDCl;) & 10.90 (bs, 1H), 7.18 (4,

10 2H, J = 8.4 Hz), 7.05 (d, 2H, J = 8.4 Hz), 6.79 and 6.79 (d
of Abg, 4H, J = 8.0 Hz), 4.15 (t, 2H, J = 6.0 Hz), 3.23 and
3.11 (d of Abg, 2H, J = 13.8 Hz), 3.02-2.93 (m, 3H), 2.34
(s, 3H), 2.29 (s, 3H), 2.10-2.00 (m, 2H), 1.89-1.80 (m, 2H),
1.77-1.70 (m, 1H), 1.64-1.51 (m, 2H), 1.45-1.19 (m, 3H),

15 1.38 (s, 3H). IR (KBr) 3450, 1734, 1509, 1228 cm®. HRMS
(ES*) m/z exact mass calcd for CyoH3gNOs 478.2593, found
478.2613.



(s, 3H, 2.29 (s, 3H, 2.10-2.00 (m 2H), 1.89-1.80 (m 2H), 1.77-1.70 (m
1H, 1.64-1.51 (m 2H), 1.45-1.19 (m 3H), 15 1.38 (s, 3H). IR (KBr) 3450,
1734, 15600 04P381cm'. HRVE (ES+) niz exact mass cal cd fpeT/CR@AHR6MN0O5

478. 2593, found 478.2613. WO 02/16331 PCT/US01/22616 - 119 The follow ng
conpounds were prepared from(S)-3-(4-
hydroxyphenyl)-z-nethyl-2-p-to|y|oxybr%ﬁ?dhic acid ethyl ester (96% ee,
Chiracel OD separation, 8 x 29 cm 7% |PA heptane, 275 nm by t he

pr ocedur e descr be b Exanpl 1

Py S et o < 3Tha: Bl ?gwf‘rﬁgwPmEOPHfiSpWSiﬁezPWPG%&?oFrﬁm - (4-
o SX’éﬂy’?Fgﬁg%hén%iﬁe?oﬁé-&%z??ﬁ"?mw Fopaghal- & amd sthyl

met hyl - 2- pstekyl(8%$- QEopCbmr@caél @Dosepa@a©1@r1N 80x- @2 ml V\@%ozl 16331
PCT/ US01/ 120

2 Net hyl - S ASPRE TR ot hgl B! pRENJhEoRAZPL Y, fescribed in Bxample

et hoxy - phenyk) -2- Méthyllf-BU(QZLOr[rgt—hGx-yhelahymgzy):h@b@hbﬁn'ecyla&ixdzol—4—
y1l)-ethoxy] -phenyl}-2-p-tolyloxy-propionic acid and(S)-3-
{4-[2~-(2-cyclohexyl-5-methyl-oxazol-4-yl)-ethoxy]-phenyl}-2-
methyl-2-p-tolyloxy-propionic acid .

7N\

10



O OH O NFO F-~ 5 F The representati ve procedure (B) was utilized
to prepare the title conpound from 3-(4- hydr oxy- phenyl ) - 2-

met hyl - 2Wd@02/1d381 uor omet hoxy- phenoxy) - propi oni ¢ aci d et hyPCT/@Ste268nd

t ol uene-4-sul fonic acid 2-(2-cycl ohexyl -5-nmethyl 10 oxazol -4-yl) -ethyl
ester. 1H NMR (400 MHz, CDCl3) 6 7.79- J, 94 (m 2H), 7.43-7.41 (m 3H),
7.18 (d, 2H, J 88Hz) 7.07 (d, 2|—Jr% 8.4 Hz), 6.89 (d, 2H, J = 8.8
Hz), 6.82 (d, 2H, J =8.4 Hz), 4. 19 (t 2H, J=6.4 Hz), 3.24 and 3.14 (d
of Abg, 2H, J = 14.0 Hz), 3.01 (t, é 4(34Hz) 3.00 15 (bs, 1H), 2.39
(s, 3H), 1.42 (s, 3H). IR (KBr) 36565‘*“? §07¢ 1725, 1611, 1504, 1265 cm 1.
HRVS (ES+) m z exactiefB§s-galiad (29K -@29HZTNO6ph3ns420kA30,1 -fioyng 542, 1802.
WO 02/ 16331 PCT/UbOl/ZZblb - 121 txanple 43
2- Met hyl - 3- ghpz “tBi-GaRé GReFH] n‘.owy) -propionic
et hoxy] - phenyl } - 2- (4- tr|fI uor omret hoxy gggnoxy) propionic acid O

o)
O | OH
N 0

F
F?/O

The representative procedure (B) was utilized to

prepare the title compound from 3- (4-hydroxy-phenyl)-2-
methyl-2-(4-trifluoromethoxy-phenoxy)-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(2-cyclohexyl-5-methyl-

10 oxazol-4-yl)-ethyl ester. 'H NMR (400 MHz, CDCl3) & 7.79-
7.94 (m, 2H), 7.43-7.41 (m, 3H), 7.18 (d, 2H, J = 8.8 Hz),
7.07 (d, 2H, J = 8.4 Hz), 6.89 (d, 2H, J = 8.8 Hz), 6.82 (4,
2H, J = 8.4 Hz), 4.19 (t, 2H, J = 6.4 Hz), 3.24 and 3.14 (4
of Abg, 2H, J = 14.0 Hz), 3.01 (t, 2H, J = 6.4 Hz), 3.00

15 (bs, 1H), 2.39 (s, 3H), 1.42 (s, 3H). IR (KBr) 3600, 2980,
1725, 1611, 1504, 1265 cm™>. HRMS (ES') m/z exact mass calcd
for CyoH27NOg F3 542.1790, found 542.1802.



p OCS- QF O F5 F The title conpound was prepared from 3-(4-hydroxy-
phenyl)-2-net hyl -2-(4-trifl uoronet hoxy- phenoxy)-propionic acid ethyl ester
and tol uameeziiesel f oni ¢ acid 2-(5-nmet hyl -2- thiophen-2-yl - pPREVSI2616 ) - et hyl
ester using the procedure 10 of Exanple 42. 1H NMR (400 WHz, CDCl13) 6
7.70-7.67 (m 1H), 7.41 (dd, 1H, J —PE 1.2 Hz), 7.17 (d, 2H, J = 8.8
Hz), 7.11-7.07 (m 3H), 6.90 (d, 2H, ¥Ll'g g Hz), 6.83 (d, 2H, J 8.8. Hz),
4.20 (t, 2H J = 6.6 Hz), 3.25 and 3.14 (d of Abq, 2H, J = 14.0 Hz) , 2.99
(t, 2H J =6.4 Hz) , 2.37 (s, 15 3H£D§3 ;?3 IR (KBr) 3600, 3000,
1727, 1611, 1504, 1265 cm 1. HRVE EESTPLRY Z2exact nass cal cd for
C27H25NOBF35- 1548 13344t qund 554@.:13622 -¥Ri 82h16331 RCH: 30122616 - - 122
Exanpl e 44 —3-{4-[2-(2- Cyclohexyt-5- rret hyT - oxazol 4 yl)y-et noxyj-pnenyl}

2- et hyl - 2- e4hervi Fpbeawet héxy4ptreadiy 3 SNPXQ) nNcO

F. O
T

The title compound was prepared from 3- (4-hydroxy-

phenyl)-2-methyl-2- (4-trifluoromethoxy-phenoxy)-propionic
acid ethyl ester and toluene-4-sulfonic acid 2-(5-methyl-2-
thiophen-2-yl-oxazol-4-yl)-ethyl ester using the procedure

10 of Example 42. H NMR (400 MHz, CDCls) & 7.70-7.67 (m, 1H),
7.41 (dd, 1H, J = 5.2, 1.2 Hz), 7.17 (4, 2H, J = 8.8 Hz),
7.11-7.07 (m, 3H), 6.90 (4, 2H, J = 8.8 Hz), 6.83 (4, 2H, J

8.8 Hz), 4.20 (t, 2H, J = 6.6 Hz), 3.25 and 3.14 (d of
Abg, 2H, J = 14.0 Hz), 2.99 (t, 2H, J = 6.4 Hz), 2.37 (s,

15 3H), 1.43 (s, 3H). IR (KBr) 3600, 3000, 1727, 1611, 1504,
1265 cml. HRMS (ES') m/z exact mass calcd for C27H;5NO6F 38
548.1354, found 548.1362.

1l



F~O F 5 The title conmpound was prepared from 3-(4-hydroxy-

phenyl)-2-net hyl -2-(4-trifl uoronet hoxy- phenoxy)-propionic acid ethyl ester
and tol uavee2iaal f oni ¢ acid 2-(2- cycl ohexyl - 5- et hyl - oxapoT/A&eyI2pteet hyl
ester using the procedure of Exanple 42. 1H NWR (400 MHz, CDCl13) 6 7.17
(d, 10 2H, J = 8.4 Hz), 7.13 (d, 2H,_J2:28_.4 Hz), 6.90 (d, 2H, J = 8.4
Hz), 6.79 (d, 2H, J = 8.4 Hz), 4.43 (bs,”"1H), 4.16 (t, 2H J = 6.0 Hz),
3.25 and 3.13 (d of Abgq, 2H, J = 14.0 Hz), 3.02 (t, 2H, J = 6.0 Hz),
3.02-2.98 (m 1H), 2.36 (s, 3H, m%.OQ-%.OQ (m 2H), 1.88-1.79 (m 2H),
1.78-1.69 (m 1H). 15 1.64-1.52 (m-2PI®1%43 (s, 3H), 1.40-1.23 (m 3H).
IR (KBr) 336@20,[22980Cy¢125exlf05, mbs0Q1 -5268 o Wi HRMB thESY)] -phikaya3act
mass cal cd Tor CZ9H33NO6F3 548. 2260, found 548.2274. WD 02/ 16331
pCT/USOl/226@6methyi32—Eﬁgﬁgﬁél@gromethoxy—phenoxy)—propionic acid

2- Met hyl - 3- (4-{2-[5- et hyl - 2- (1- net hyl - cycl ohexyl )-oxal -4-
yl]-ethoxy}-phenyl)-2-(4-trifluoronmethoxy-phenoxy)-propfonic acid oooo N

OF >TO 5 FF 0O .
o5
N O

F._O
T

5 The title compound was prepared from 3- (4-hydroxy-

phenyl) -2-methyl-2- (4-trifluoromethoxy-phenoxy)-propionic
acid ethyl ester and toluene-4-sulfonic acid 2-(2-
cyclohexyl-5-methyl-oxazol-4-yl)-ethyl ester using the
procedure of Example 42. H NMR (400 MHz, CDCli) & 7.17 (4,

10 2H, J = 8.4 Hz), 7.13 (4, 2H, J = 8.4 Hz), 6.90 (d, 2H, J =
8.4 Hz), 6.79 (d, 2H, J = 8.4 Hz), 4.43 (bs, 1H), 4.16 (t,
2H, J = 6.0 Hz), 3.25 and 3.13 (d of Abg, 2H, J = 14.0 Hz),
3.02 (t, 2H, J = 6.0 Hz), 3.02-2.98 (m, 1H), 2.36 (s, 3H),
2.09-2.00 (m, 2H), 1.88-1.79 (m, 2H), 1.78-1.69 (m, 1H),

15 1.64-1.52 (m, 2H), 1.43 (s, 3H), 1.40-1.23 (m, 3H). IR
(KBr) 3600, 2980, 1725, 1601, 1500, 1268 cm™. HRMS (ES")
m/z exact mass calcd for CygH3isNOgF3 548.2260, found 548.2274.



The title conmpound was prepared from 3-(4-hydroxy-

phenyl)-2-net hyl -2-(4-trifl uoronet hoxy- phenoxy)-propionic acid ethyl ester
and tol uavee2iaal f oni ¢ acid 2-(5-nmethyl - 2- PCT/US01/22616

(1- net hyl cycl ohexyl ) oxazol - 4-y1l)-ethyl ester using the 10 procedure of
Exanpl e 42. 1H NMR (400 MHz, CDC13) S- /-6 (d, 2H J = 8.60 Hz), 7.08 (d,
2H, J = 8.60 Hz), 6.89 (d, 2H, J = 8. Hz), 6.79 (d, 2H, J = 8.60 Hz),
4.13 (t, 2H, J =6.25 Hz), 3.23 (d, 1H, J = 14.08 Hz), 3.11 (d, 1H, J =
14.08 Hz), 2.99 (t, 2H, J =6.25 E%ém geB% (s, 3H, 2.16-2.08 (m 2H), 15
1.62-1.32 (m 8H), 1.42 (s, 3H), 1-33"P<®73F). Ms (ES+) calcd for
C30H35N0O6E3Me Ehuhd3 ri(¢-582.[3—fubkhyl- 21Qm%mewﬁym2bye3ameag10usaakazgaa -
124 Exanple 46 2-{4- £2 (5- thQyI -benzyl} 2-
phenoxy- bty F ERQxY B ) : ) was
utilized to prepare the title conpouggiarom

2- (4- hydr oxybenzyl) - 2- phenoxybutyric —acrd ethyl ester and
t ol uene-4-sul fonic acid 2-(2-phenyl-5- nethyl-oxazol - |) -ethyl ester. 1H
NVR (400 MHz, CDCl13) 7.99-7.94 (m_2H), 7.44-7.40 (m gH), 7.32-7.28 (m

2H), 10 7.07 (t, 1H, 7/4 12 .02-6.97 T T4 (m
N 0
F
O
5 F F

The title compound was prepared from 3- (4-hydroxy-
phenyl)-2-methyl-2- (4-trifluoromethoxy-phenoxy)-propionic
acid ethyl ester and toluene-4-sulfonic acid 2-(5-methyl-2-
(L-methylcyclohexyl)oxazol-4-yl) -ethyl ester using the

10 procedure of Example 42. 'H NMR (400 MHz, CDCls) & 7.16 (d,
2H, J = 8.60 Hz), 7.08 (d, 2H, J = 8.60 Hz), 6.89 (d, 2H, J
= 8.60 Hz), 6.79 (d, 2H, J = 8.60 Hz), 4.13 (t, 2H, J = 6.25
Hz), 3.23 (4, 1H, J 14.08 Hz), 3.11 (4, 1H, J 14.08 Hz),
2.99 (t, 2H, J = 6.25 Hz), 2.33 (s, 3H), 2.16-2.08 (m, 2H),

15 1.62-1.32 (m, 8H), 1.42 (s, 3H), 1.32 (s, 3H); MS (ES")
calcd for CigH3sNOgF3: Found m/e 562.3 (M + 1, 100%)

il
fl



2H), 4.18 (t, 2H, J = 6.6 Hz), 3.29 (s, 2H), 2.98 (t, 2H J = 6.6 Hz),
2.37 (s, 3H, 2.14 (qd, 1H, J = 14.8, 7.6 Hz), 2.07 (qd, 1H J = 14.8, 7.6
Hz), 0.9W@0216364 J = 7.6 Hz). 15 Exanple 47 PCT/US01/22616
2-{4-[2-(5 Met hyl - 2- t hi ophen- 2-yl - oxazol - 4-yl ) - et hoxy] -

benzyl } - 2- phenoxy-butyric acid O O Og_zgha N b S The title conpound was
prepared from 2-(4 20 hydroxybenzyl) enoxybutyric acid ethyl ester and
t ol uene-4-sul fonic acid 2-(5-nmnethyl-2- th| ophen- 2-yl - oxazol WO 02/16331

PCT/ US01/ 22616 - 125 4-yl) -ethy Xg@h% yging the nethod of Exanple 46.
"H NV\R (400 MHz, CDC13) 6 7.59 (d J =3.6, 0.8 Hz), 7.37 (dd, 1H, J
5.2, 1.2Hz3-[7-83-MePhy(nR-BhnyT-02aZ0064¢H1) 2Hrhoxy] 0Befizf} (M- 4H),
.78-6.73 (m 2H), 4.16 (t, 2H j =6.,6 5 Hz), 3.29 (s, 2H), 2.94 (t, 2H, J
6.6 Hz), 2.34 (s, 3H), 2. 1BheRgxyThutyriciacad 7 6 hy), 2.07 (qd, 1H J
14.8, 7.6 Hz), 0.91 (t, 3H, J = 7.6 Hz). Exanple 4% 10

2-{4-[2-(2-Cycl ohexyl - 5- et hyI oxazol - 4-yl ) - et hoxy] - benzyl } -

2- phenoxy-butyric aC| d OH

In1mn ol

O

5 The Standard Procedure (B) was utilized to prepare the
title compound from 2- (4-hydroxybenzyl)-2-phenoxybutyric
acid ethyl ester and toluene-4-sulfonic acid 2-(2-phenyl-5-
methyl-oxazol-4-yl)-ethyl ester. H NMR (400 MHz, CDCls;) &
7.99-7.94 (m, 2H), 7.44-7.40 (m, 3H), 7.32-7.28 (m, 2H),

10 7.07 (t, 1H, J = 7.4 Hz), 7.02-6.97 (m, 4H), 6.79-6.74 (m,
2H), 4.18 (t, 2H, J = 6.6 Hz), 3.29 (s, 2H), 2.98 (t, 2H, J
= 6.6 Hz), 2.37 (s, 3H), 2.14 (gd, 1H, J = 14.8, 7.6 Hz),
2.07 (qgd, 1H, J = 14.8, 7.6 Hz), 0.91 (t, 3H, J = 7.6 Hz).

15 Example 47
2-{4-12-(5-Methyl-2-thiophen-2-yl-oxazol-4-yl)-ethoxy]-

benzyl}-2-phenoxy-butyric acid

O
O/\é\/\ /©/F(OZ< ©

S

The title compound was prepared from 2-(4-
20 hydroxybenzyl)-2-phenoxybutyric acid ethyl ester and
toluene-4-sulfonic acid 2-(5-methyl-2-thiophen-2-yl-oxazol-



O O00 cr_"~ NThe title conmpound was prepared from 2-(4-

hydr oxybenzyl ) - 2- phenoxybutyric acid ethyl ester and 15 tol uene-4-sul fonic
acid 2-(aveyriabexyl - 5- met hyl - oxazol -4- yl) -ethyl ester Bei/mgoizeisnet hod
of Exanple 46. 1H NMR (400 MHz, CDC13) 5 8.01(bs, 1H), 7.31-7.26 (m 2H),
7.06-6.96 (m 5H), 6.72 (d, 2H, J = 8.8 Hz), 4.08 (t, 2H, J = 6.4 Hz),
3.28 (s, 2H), 2.91 (t, 2H, J = 6.4 M)%?2.81, (tt, 1H J = 20 11.6, 3.6
Hz), 2.26 (s, 3H), 2.18-1.98 (m 4H), 1.82-1.77 (m 2H), 1.72-1.67 (m
1H), 1.58- 3HJ—76H2)V\D
02/ 16331 %tﬁitﬁéﬁhz%aﬁéter &%BHQERéﬁpméthgd of Exgmple 46.

gt Elgxil}zg) nzylll)mé ﬁ]é%% ﬁyﬁg&é}j{("ﬁ??‘g fxaz_%ol ’ﬁéC/H }{Z 5 17he tl(tdfd

conpound v@s @reparzd ir@ﬂH27(47 Bydvozybemzybhaz phepoxybset yi, c2g¢i, d et hyl
ester and_ toluene-4-sulfonic acid 2-[5-neth né)l met h Icycl ohexyl)
oxazol -4-Y1§2ebh9P &8t efHlsi Ag’Bhe- hdt hBd B Exé Pe( @H INWRE¢ 200 MHz,

CDC13); 8 ;29 §ddly 2E. duy, 82684Htr JofF, 7543 6.6 uz), 2.34 (s, 3H),

2.14 (gd, 1H, J = 14.8, 7.6 Hz), 2.07 (gd, 1H, J = 14.8, 7.6
Hz), 0.91 (t, 3H, J = 7.6 Hz).

Example 48
10 2-{4-[2-(2-Cyclohexyl-5-methyl-oxazol-4-yl)-ethoxy]-benzyl}-

2-phenoxy-butyric acid

Oﬁéwc)@??“ °

The title compound was prepared from 2-(4-

hydroxybenzyl) -2-phenoxybutyric acid ethyl ester and

15 toluene-4-sulfonic acid 2-(2-cyclohexyl-5-methyl-oxazol-4-
yl) -ethyl ester using the method of Example 46. 'H NMR (400
MHz, CDCl3) & 8.01(bs, 1H), 7.31-7.26 (m, 2H), 7.06-6.96 (m,
5H), 6.72 (d, 2H, J = 8.8 Hz), 4.08 (t, 2H, J = 6.4 Hz),
3.28 (s, 2H), 2.91 (t, 2H, J = 6.4 Hz), 2.81 (tt, 1H, J =

20 11.6, 3.6 Hz), 2.26 (s, 3H), 2.18-1.98 (m, 4H), 1.82-1.77
(m, 2H), 1.72-1.67 (m, 1H), 1.58-1.48 (m, 2H), 1.39-1.18 (m,
3H), 0.92 (t, 3H, J = 7.6 Hz).



10 Hz), 7.07-7.03 (m 1H), 7.02-6.96 (m 4H), 6.72 (d, 2H, J = 8.60 Hz),
4.10 (t, 2H, J =6.25 Hz), 2.38 (s, 2H), 2.95 (t, 2H, J = 6.25 Hz), 2.29
(s, 3H, woabid30l (m 4H), 1.56-1.36 (m 8H), 1.30 (s, B&)/ys@a/Qbie(t, 3H,
J =7.43 Hz); M5 (ES+) calcd for C30H38NOG: Found me 492.3 (M+ 1, 100%.
15 WD 02/ 16331 PCT/ US01/ 22616 - 127 ggﬁgnple 50

2- Met hyl - 3-{4-[ 2- (5- net hyl - 2- phenyl -0 |- 4-yl) - et hoxy] -

phenyl }-2-(4-trifluoronethyl - phenoxy)-propionic acid O OOH ONO'\ F P,
F 5 Standard Procedure (B) was utilized to prepare the title conpound from
3- (4- hydr oxyphenyl ) - 2-met hyl -2- (4 tr iﬁxa}nﬂ%]r%r@ hyl - phenoxy) -propionic acid
et hyl ester.5 1H NWR [ 4R0 N2 R s 2 A& I o) -o:te 261 (.y2H J = 6.8
Hz), 7.52-720 (m 5H), 7.16 (d, 2H J = 8.4 Hz), ©6.93 (d, 2H J 10 = 8.8
Hz), 6.80 (d, 2H, J etBoAvHzpenavig-PtrpheHoxy-bugy@icHayid3. 28 and 3. 15 (d
of Abg, 2H, J = 14.0 Hz), 3.05 (t, 2H, J = 6.0 Hz), R2.42 (s, 3H), 1.47 (s,
3H). IR (KBr) 3420, 1734, 1613, 1513, 1328 cml. H (ES+) nlz exact mass

cal cd
< > : 0]
T \®

5 The title compound was prepared from 2-(4-

hydroxybenzyl) -2-phenoxybutyric acid ethyl ester and
toluene-4-sulfonic acid 2-[5-methyl-2-(l-methylcyclohexyl)
oxazol-4-yl)-ethyl ester using the method of Example 46. g
NMR (400 MHz, CDCl;) & 7.29 (dd, 2H, J = 8.60 Hz, J = 7.43

10 Hz), 7.07-7.03 (m, 1H), 7.02-6.96 (m, 4H), 6.72 (d, 2H, J =
8.60 Hz), 4.10 (t, 2H, J = 6.25 Hz), 2.38 (s, 2H), 2.95 (t,
2H, J = 6.25 Hz), 2.29 (s, 3H), 2.15-2.01 (m, 4H), 1.56-1.36
(m, 8H), 1.30 (s, 3H), 0.91 (t, 3H, J = 7.43 Hz); MS (ES")
calcd for C3pH3gNOs: Found m/e 492.3 (M + 1, 100%).

15



for C29H27NO5F3 526. 1841, found 526.1851. 15 WD 02/16331 PCT/ US01/ 22616 -
128 Exanple 51 2-Methyl-3-{4-[2-(5-nethyl-2-thiophen-2-yl-oxazol-4-yl)-

et hoxy] - wenyidgs3R- (4-trifl uoronet hyl - phenoxy) - propi oni ¢ ae€CdUS01/B6d O F F 5
The title conpound was prepared from 3-(4-

hydr oxyphenyl ) -2-met hyl -2-(4-trifl uo_rcsxf%k hyl - phenoxy) - propionic acid ethyl
ester and tol uene-4-sulfonic acid 2-(5-

met hyl - 2-t hi ophen- 2-yl - oxazol -4-yl)-ethyl ester using the procedure of
Exanpl e 50. 1H NWMR (400 M—Iz, CDC131)ax%m§) 67=pbs, 10 1H), 7.66 (d, 1H J =
3.2 He), 7.48 (d, 2H J = 8.4 Hy) 353 1H, J = 5.0 Hz), 7.16 (d, 2H,
J 8.4 Hz)2 Wetﬂ&l-(?ddw 1H (]5—=‘métl€)yl &@Mylﬁo%zcﬂl—éi%ﬁl Jeth@xdl Hz) ,

6. 80 (d, 2H, 3. 28 and 3 16 (d of
Abg, 2H, J = E 3=0C S D ) “B¥OD i 1,49 (s,
3H). IR (KBr) 3420 3000, 1714, 1614 1513 1327 cmil. (ES+) n z exact
mass calcd for C27H25NCBF3S 532 1406, found 532.1412. 02/ 16331
PCT/ US01/ 22616 - 129 Exarrpbs 52
OH
@ \
N O
F
£ F
5 Standard Procedure (B) was utilized to prepare the

title compound from 3-(4-hydroxyphenyl)-2-methyl-2-(4-
trifluoromethyl-phenoxy)-propionic acid ethyl ester. 'H NMR
(400 MHz, CDCl;) O 9.18 (bs, 1H), 7.96 (d, 2H, J = 6.8 Hz),
7.52-7.40 (m, 5H), 7.16 (4, 2H, J = 8.4 Hz), 6.93 (d, 2H, J

10 = 8.8 Hz), 6.80 (d, 2H, J = 8.4 Hz), 4.18 (t, 2H, J = 6.0
Hz), 3.28 and 3.15 (d of Abg, 2H, J = 14.0 Hz), 3.05 (t, 2H,
J = 6.0 Hz), 2.42 (s, 3H), 1.47 (s, 3H). IR (KBr) 3420,
1734, 1613, 1513, 1328 cm'. HRMS (ES") m/z exact mass calcd
for Cy9H,7NOsF3 526.1841, found 526.1851.

15



3-{4-[2-(2-Cycl ohexyl - 5- et hyl - oxazol - 4-yl ) - et hoxy] - phenyl } -

2-met hyl -2-(4-trifluoronethyl -phenoxy)-propionic acid O OO NO aoFF
F 5 The twobziasenpound was prepared from 3-(4- PCT/US01/22616

hydr oxyphenyl ) - 2-met hyl - 2- (4-trifl uoronet hyl - phenoxy) - propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(2-
cyclohexyl-5-nethy|-oxazol-4-y1)-ethyll%%tér using the procedure of
Exanpl e 50. 1H NMR (400 MHz, CDC13) 5 7.48 (d, 10 2H, J = 8.8 Hz), 7.16 (d,
2H, J = 8.8 Hz), 6.95 (d, 2H, J = 8.4 Hz), 6.78 (d, 2H, J = 8.4 Hz), 4.11
(t, 2H J = 6.2 Hz), 3.24 and 3. 15%@8P4FE RBg, 2H, J = 13.8 Hz), 2.95 (t,
2 g = 03 k2 85 0Lo YB mdenydlofendobuba) o 2130.013 13 03- 1. 95
(s, 3H), t38xyliphenylaHp- (MREMIKBUPr3dedhvAgPhenbal3s ~pi@pionis] 3.citi328
cm. HRMS (ES*) mz exact mass cal cd for C29H33NOGF3, 532. 2311, found
532.2332. WD 02/16331 PCT/ US01/ 22616 - 130 Exanpl e}o3

2- Met hyl - 3- (4-{2-[5- net hyl - 2- (lfmerhyl - cycl oke ‘aﬁgl-4-
yl) - et hoxy} - phenyl) - 2-( i fl r\nethyl-o ~ p~onic  acid
iRy 5
s N O

F

F F

5 The title compound was prepared from 3-(4- ‘
hydroxyphenyl) -2-methyl-2- (4-trifluoromethyl-phenoxy) -
propionic acid ethyl ester and toluene-4-sulfonic acid 2—(5—
methyl-2-thiophen-2-yl-oxazol-4-yl)-ethyl ester using the
procedure of Example 50. 'H NMR (400 MHz, CDCls) & 8.67 (bs,

10 1H), 7.66 (d, 1H, J = 3.2 Hz), 7.48 (d, 2H, J = 8.4 Hz),
7.43 (d, 1H, J = 5.0 Hz), 7.16 (d, 2H, J = 8.4 Hz), 7.08
(dd, 1H, J = 5.0, 3.2 Hz), 6.95 (d, 2H, J = 8.4 Hz), 6.80
(d, 24, J = 8.4 Hz), 4.16 (t, 2H, J = 6.2 Hz), 3.28 and 3.16
(d of abg, 2H, J = 13.8 Hz), 3.00 (t, 2H, J = 6.2 Hz), 2.37

15 (s, 3H), 1.49 (s, 3H). IR (KBr) 3420, 3000, 1714, 1614,
1513, 1327 cm™'. HRMS (ES') m/z exact mass calcd for
C27H2sNOsF3S 532.1406, found 532.1412.



O OO 0OO<N3 O\ F F5F The title conpound was prepared from 3-(4-
hydr oxyphenyl ) - 2-met hyl - 2- (4-tri fl uor onet hyl - phenoxy) - propionic acid ethyl
ester anwoot/usse- 4-sul fonic acid 2-[5- PCT/US01/22616

met hyl - 2- (1- nmet hyl cycl ohexyl ) oxazol -4-yl)-ethyl ester using 10 the
procedure of Exanple 50. 1H NWR (400 MHz, CDC13) 8 7.49 (d, 2H, J = 8.60
Hz), 7.15 (d, 2H, J = 8.60 Hz), 6.94 (¥° 2H, J = 8.60 Hz), 6.78 (d, 2H, J
= 8.60 Hz), 4.13 (t, 2H, J 6.25 Hz), 3.25 (d, 1H, J = 14.08 Hz), 3.15 (d,
1H J = 14.08 Hz), 2.99 (t, 2H, J = 6.25 Hz), 2.33 (s, 3H), 2.14- 15 2.06
(m 2H), 1.61-1.41 (m 8H) 1.49 (&xagHle 5230 (s, 3H) M5 (ES+) calcd for

C30H35NCBES3: .3 . 616 -
131 Exa ' = e PO O ERd S 2 2 5xy] -
phenyl } - 2- rrEtZ'l-yrhetZ'rj]éLzl(4ltt@iDI\@cbft)ﬁhetﬂk5€D%én@kppﬂ@ﬂbplo@£¢ ob@ld

O

O

F I

5 The title compound was prepared from 3-(4-
hydroxyphenyl) -2-methyl-2~ (4-trifluoromethyl-phenoxy) -
propionic acid ethyl ester and toluene-4-sulfonic acid 2-(2-
cyclohexyl-5-methyl-oxazol-4-yl)-ethyl ester using the
procedure of Example 50. *H NMR (400 MHz, CDCl;) & 7.48 (4,

10 2H, J = 8.8 Hz), 7.16 (d, 2H, J = 8.8 Hz), 6.95 (d, 2H, J =
8.4 Hz), 6.78 (d, 2H, J = 8.4 Hz), 4.11 (t, 2H, J = 6.2 Hz),
3.24 and 3.15 (d of ABg, 2H, J = 13.8 Hz), 2.95 (t, 2H, J =
6.2 Hz), 2.85 (tt, 1H, J = 11.6, 3.4 Hz), 2.30 (s, 3H),
2.03-1.95 (m, 2H), 1.83-1.74 (m, 2H), 1.73-1.68 (m, 1H),
1.58-1.47 (m, 1H), 1.49 (s, 3H), 1.38-1.17 (m, 4H). IR
(KBr) 3400, 2937, 1735, 1614, 1513, 1328 cm®. HRMS (ES")

15

m/z exact mass calcd for Cy9H3sNOsF3 532.2311, found 532.2332.



O NOFFF 5 The title conpound was prepared from (S)-3-(4-

hydr oxyphenyl ) - 2-met hyl - 2- (4-tri fl uor onet hyl - phenoxy) - propionic acid ethyl
ester (9WWoOer163€hi ral pak AD separation, 8 x 27 cm 10% | RA/uspy2ns, 275
nm and tol uene-4-sulfonic 10 acid

2-(2-cycl ohexyl - 5- et hyl - oxazol - 4-yl ) f§hy| ester by the procedure
described in Exanple 1. Exanple 55

(S)-2-Methyl -3-{4-[ 2-(5-net hyl - 2- thlophen 2-yl - oxazol -4-yl)- 15
ethoxy]-phenyl}-2-(4-trif|uoroneth ﬁ? nogé) propionic acid 0 CAN ~ P FF
F The title conpound was prepared ?%) (4-

hydroxyph?%éih%’lﬂ?LML@ (4= E\étfﬂzﬂ!oﬁoﬁ@tﬁékh hepgxybhel QpLeﬁaeoacad ig hyl

ester (95% epar at i on,

8 x 27 cmylﬂe%tlmmrﬂemfaamflm‘& et il yart areeiehil sl dnnHid) ~prdri.onic
2- (5-net hyl - 2- t hi ophen- 2-yl - oxazol - 4 Xlldethyl ester by the procedure
described in Exanple 1. 5 Exanple

ORL_T5

5 F

The title compound was prepared from 3-(4-
hydroxyphenyl)-2-methyl-2-(4-trifluoromethyl-phenoxy) -
propionic acid ethyl ester and toluene-4-sulfonic acid 2-[5-
methyl-2- (1-methylcyclohexyl)oxazol-4-yl)-ethyl ester using

10 the procedure of Example 50. H NMR (400 MHz, CDCl;) & 7.49
(d, 2H, J = 8.60 Hz), 7.15 (d, 2H, J = 8.60 Hz), 6.94 (4,
2H, J = 8.60 Hz), 6.78 (d, 2H, J = 8.60 Hz), 4.13 (t, 2H, J
= 6.25 Hz), 3.25 (d, 1H, J = 14.08 Hz), 3.15 (d, 1H, J =
14.08 Hz), 2.99 (t, 2H, J = 6.25 Hz), 2.33 (s, 3H), 2.14-

15 2.06 (m, 2H), 1.61-1.41 (m, 8H), 1.49 (s, 3H), 1.30 (s, 3H);
MS (ES") calcd for C3oH3sNOsF3: Found m/e 546.3 (M + 1,
100%) .



2-(3,4-D fluoro-phenoxy) - 2-net hyl - 3-{4-[ 2- (5- et hyl -

phenyl - oxazol - 4-yl) - et hoxy] - phenyl }-propionic acid O OOH O O AF

St andard W ovedare (B) was utilized to prepare 2-(3,4- 10PCT/US01/22616

di f1 uoro- phenoxy) - 2- met hyl - 3-{4- [ 2- (5- net hyl - 2- phenyl

oxazol -4-yl)-et hoxy] phenyl } - propi oni ¢ 3;1LCI d from 2-(3, 4-

di f1 uor o- phenaxy) - 3- (4- hydr oxy- phenyl ) met hyl - propi onic acid ethyl
ester. 1H NWR (400 MHz, CDC13) 5 9.13 (bs 1H), 7.99-7.95 (m 2H),
7.48-7.41 (m 3H), 7.17 (d, 2H, J = 8.4_15 Hz), 6.99 (q, 1H, J = 9.5 Hz),
6.82 (d, 2H, J = 8.4 Hz), 6.75 (dﬁﬁam@iLie 34="11.6, 6.4, 2.8 Hz), 6.63-6.56
(m 1H), 4@ ﬁl 42 25cheto 352808R%130%82060-2f yABJetBbkyd = 13.8
Hz), 3.04 (T(,pd : |£be4 Hg) E@Hl(g dH)9 T dg (S, yﬁB VVD_CPZ,?'I 331
PCT/ US01/ 22@11@1y1}133mezhz&m2e f7trifluoromethyl- phenoxy) ~propionic

2- (3, 4- Di f | uor o- phenoxy) - 2- net hyl - 3- {4 =k 4- (5-methyl -

t hi ophen- 2-yl - oxazol - 4-yl) - et hoxy] - ph } - propioni c aC| d O Q<NI110Cc 4F

F F

The title compound was prepared from (S)-3-(4-

hydroxyphenyl)-2-methyl-2- (4-trifluoromethyl-phenoxy) -

propionic acid ethyl ester (95% ee; Chiralpak AD separation,

8 x 27 cm, 10% IPA/heptane, 275 nm) and toluene-4-sulfonic
10 acid 2-(2-cyclohexyl-5-methyl-oxazol-4-yl)-ethyl ester by

the procedure described in Example 1.

Example 55
(S)-2-Methyl-3-{4-[2- (5-methyl-2-thiophen-2-yl-oxazol-4-y1)-

15 ethoxy] -phenyl}-2- (4-trifluoromethyl-phenoxy) -propionic acid

F F

The title compound was prepared from (S)-3-(4-

hydroxyphenyl) -2-methyl-2- (4-trifluoromethyl-phenoxy) -

propionic acid ethyl ester (95% ee; Chiralpak AD separation,



F 5 The title conpound was prepared from 2-(3, 4-difl uoro-

phenoxy) - 3- (4- hydr oxy- phenyl ) - 2- et hyl - propi onic acid ethyl ester and

t ol uene- av@ut/i@ai ¢ aci d 2- (5- et hyl - 2-t hi ophen-2- vyl - oxazpCFASYl/R6ewt hyl
ester using the nethod of Exanple 56. '"H NMR (400 MHz, CDCl13) 5 7.61 (d,
d, 1H, J = 3.6 Hz), 7.39 10 (d, 1H, J = .2 Hz), 7.17 (d, 2H J = 8.4 Hz),
7.08 (dd, 1H, J =5.2, 3.6 Hz), 7.00:% , 1H, J = 9.5 Hz), 6.82 (d, 2H, J =
8.4 Hz), 6.78 (ddd, 1H, J = 11.6, 6.4, 2.8 Hz), 6.65-6.60 (m 1H), 4.18

, 2H, J_=6 Hz), . 3.2 3,12 (d AB(q, H = 13,6 2.98 (t,
3L ey 8 atpeteRlfetiate! 1376 G pnfl e dsFagat b ek PRRRL) 25616
134 Exasphe2585-methyl-2-thiophen-2-yl-oxazol-4-yl)-ethyl ester by
3-{4-[2-(2-Cycl ohexyl - 5- et hyl - oxazol - 4-yl ) - et hoxy] - phenyl } -

2- (3, 4- di tracpsophdnsryfescriebag| 1pr BppBRile dcid O OO Np F 4F F 5
The title conpound was prepared from 2-(3, 4-difl uoro-

phenoxy) - 3- (4- hydr oxy- phenyl ) - 2- et hyl - propi onic acid ethyl ester and

t ol uee- 4- sul foni ¢ acid 2-(2-cycl oEexyl1s- 66t hyl -

2-(3,4-Difluoro-phenoxy)-2-methyl-3-{4-[2-(5-methyl-2-

(t
2H

phenyl-oxazol-4-y1)-ethoxy] -phenyl}-propionic acid

0
O OH

(O P
N (@)

F

F

Standard Procedure (B) was utilized to prepare 2-(3,4-

10 difluoro-phenoxy)-2-methyl-3-{4-[2- (5-methyl-2-phenyl-
oxazol-4-yl)-ethoxy] -phenyl}-propionic acid from 2-(3,4-
difluoro-phenoxy)-3- (4-hydroxy-phenyl)-2-methyl-propionic
acid ethyl ester. 7 NMR (400 MHz, CDCl;) & 9.13 (bs, 1H),
7.99-7.95 (m, 2H), 7.48-7.41 (m, 3H), 7.17 (4, 2H, J = 8.4

15 Hz), 6.99 (g, 1H, J = 9.5 Hz), 6.82 (d, 2H, J = 8.4 Hz),
6.75 (ddd, 1H, J = 11.6, 6.4, 2.8 Hz), 6.63-6.56 (m, 1H),
4.20 (t, 2H, J = 6.4 Hz), 3.22 and 3.10 (d of ABqg, 2H, J =
13.8 Hz), 3.04 (t, 2H, J = 6.4 Hz), 2.41 (s, 3H), 1.38 (s,
3H) .



oxazol -4-yl)-ethyl ester using the nethod of Exanple 56. 1H NWR (400 MHz,
CDC13) 9.37 (bs, 1H), 7.16 (d, 2H, J = 8.4 10 Hz), 6.99 (dd, 1H, J = 9.5
Hz), 6.78%0Qd2163B4y J = 8.4 Hz), 6.77-6.72 (m 1H), 6.63-6PEBUCMY228H), 4. 12
(t, 2H, J = 6.4 Hz), 3.21 and 3.08 (d of ABq, 2H, J = 14.0 Hz), 2.97 (t,
2H, J =6.4 Hz), 2.91 (tt, 1H J =120, 3.6 Hz), 2.32 (s, 3H), 2.04-1.98
(m 2H), 1.85-1.78 (m 2H), 1.764“68%n11m, 15 1.62-1.49 (m 2H),
1.41-1.19 (m 3H), 1.37 (s, 3H. WO 02/16331 PCT/USO01/ 22616 - 135 Exanple
59 2-(3,4-D'f|uoro-phenoxy)-2-netE%gh%1%4352-[5-nethyl-2-(1-

met hyl - cycl ohexyl ) - oxazol - 4-yl ] - et hoxy}-phéenyl)-propionic acid O O & <D/
OO NOO B5-F3F4Théfiuble-phepound-RasecphepaBed4fr-iam(3-m2téydi-Rluor o-

henoxy) - 3- (4- hydr oxy- phenyl ) -2- et hyl - propi oni.c acjd eth ester, and
Dol ony 4 dreier i aado i Loy cBLOR) PIitedfPl - F ol onfE'8L1 &

met hyl cycl ohexyl ) oxazol - 4-yl)-ethyl ester using thegynmethod 10 of Exanple
56. 1H NMR (400 MHz, CDC13) 8 7.15,(d, 2H, J = 8. Hz), 7.00 (q, 1H, J =

8.99 Hz), 6.79 (d, 2H, J = 8.60—#z), 6.7 o). 6.63-6.61 (m 1H),

4.12 (t, 2H J = WNﬁ/\
S O

O
E
=
5 The title compound was prepared from 2-(3,4-difluoro-

phenoxy) -3- (4-hydroxy-phenyl) -2-methyl-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(5-methyl-2-thiophen-2-

yvl-oxazol-4-yl)-ethyl ester using the method of Example 56.

'y NMR (400 MHz, CDCls) & 7.61 (d, d, 1H, J = 3.6 Hz), 7.39
10 (d, 1H, J = 5.2 Hz), 7.17 (&4, 2H, J = 8.4 Hz), 7.08 (4d, 1H,

J =5.2, 3.6 Hz), 7.00 (g, 1H, J = 9.5 Hz), 6.82 (d, 2H, J

8.4 Hz), 6.78 (ddd, 1H, J = 11.6, 6.4, 2.8 Hz), 6.65-6.60

(m, 1H), 4.18 (t, 2H, J = 6.4 Hz), 3.22 and 3.12 (d of ABgq,

2H, J = 13.6 Hz), 2.98 (t, 2H, J = 6.4 Hz), 2.37 (s, 3H),
15 1.40 (s, 3H).



6. 25Hz), 3.19 (d, 1H, J = 14.08 Hz), 3.09 (d, 1H, J = 14.08 Hz), 2.97 (t,
2H, J = 6.25 Hz), 2.31 (s, 3H) 2.16-2.08 (m 15 2H), 1.61-1.35 (m 8H),
1.39 (s, wop2/168329 (s, 3H) ; M5 (ES}) calcd for C29H34NCBERUSHMAG Nl e
514.3 (M + 1, 100% . WD 02/16331 PCT/US01/ 22616 - 136 Exanple 60

2- Met hyl - 3-{4-[ 2- (5- net hyl - 2- phenyl -0 | -4-yl)-ethoxy) -

phenyl }-2-mtol yl oxy-propionic acid N ‘0OJO OS5 The title conpound was
prepared from 3-(4-hydroxy- phenyl)-2-net hyI 2-mt ol yl oxy-propionic acid
ethyl ester and toluene-4-sulfonic amg 2- phenyl - 5- net hyl - oxazol - 4- yl)
-ethyl ester using Standard Proced&FE"PBf. °PH NMR (400 Mz, CDC13) 6
8.04-8. 013(qu-2b) (2Zc¢é1éndRyi0E %H)chyi E&akdl - l%@b#e%ho;&]%h@@l}l 13
(t, 1HJ-/54H2)bt5/bab J.H)btjé(d,ZHJ:tijHz)
6.74-6.67 (m 2By (3442difiluorpHp nexa 26 -perhyd -pgopdoniyq agyid 13.69 Hz),
3.12 (d, 1H, J = 13.69 Hz), 3.06 (t, 2H, J = 6.26 oK 2.41 (s, 3H), 2.29
(s, 3H, 1.42 (s, 3H); HRVMS (ESt+) niz exact mass calyd for 15 C29H30NOS
472.2124, found 472.2098. WO Qﬁ/l 31 PCT/ UsQ &f? Exanpl e 61

2- Met hyl - 3-{4-[2-(5-ne phen- 2-yl

5 The title compound was prepared from 2-(3,4-difluoro-
phenoxy) -3- (4-hydroxy-phenyl) -2-methyl-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(2-cyclohexyl-5-methyl-
oxazol-4-yl)-ethyl ester using the method of Example 56. y
NMR (400 MHz, CDCl;) & 9.37 (bs, 1H), 7.16 (d, 2H, J = 8.4

10 Hz), 6.99 (dd, 1H, J = 9.5 Hz), 6.78 (d, 2H, J = 8.4 Hz),
6.77-6.72 (m, 1H), 6.63-6.58 (m, 1H), 4.12 (t, 2H, J = 6.4
Hz), 3.21 and 3.08 (d of ABg, 2H, J = 14.0 Hz), 2.97 (t, 2H,
J = 6.4 Hz), 2.91 (tt, 1H, J = 12.0, 3.6 Hz), 2.32 (s, 3H),
2.04-1.98 (m, 2H), 1.85-1.78 (m, 2H), 1.76-1.68 (m,:1H),

15 1.62-1.49 (m, 2H), 1.41-1.19 (m, 3H), 1.37 (s, 3H).



et hoxy] - phenyl }-2-mtol yl oxy-propionic acid O S OO Oq 5 The title
conpound was prepared from 3-(4-

hydr oxyphvemyt/)e32t met hyl - 2- m t ol yl oxy- propi oni ¢ aci d et hyl PCEES@r22arsd

t ol uene-4-sul fonic acid 2-(5-nethyl-2-thi ophen-2- yl-oxazol-4-yl)-ethyl
ester using the procedure of Exanple 16§5 "'"H NWR (400 MHz, CDC13) S 7.76
(d, 1H, J = 3.52 Hz) , 10 7.46 (d, 1H, = 4.69 Hz), 7.17 (d, 2H, J = 8.21
Hz), 7.16- 7.10 (m 2H), 6.87-6.86 (m 1H), 6.81 (d, 2H, J = 8.60 Hz),
6.72-6.69 (m 2H), 4.21 (t, 2H, J = 9 H%)_% 3.24 (d, 1H, J = 14.08 Hz),
3.12 (d, 1H, J = 14.08 Hz), 301(1Exa§‘9 € 6.26 Hz), 2.38 (s, 3H), 2.30
(s, 30 1AL s HéndE5) 2 e 1exact - (Bse; cob oo tiop1 G27HPBNCES
478. 1688, foun anpre 62
3-{4-[2- (2® s 3 Mplmi@nln }propionic

2-met hyl - 2-mt ol yl oxy- prop| oni ¢ acid 9c1§ O OO

QZ«:LOMO

F F

The title compound was prepared from 2-(3,4-difluoro-
phenoxy) -3- (4-hydroxy-phenyl) -2-methyl-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-[5-methyl-2-(1-

methylcyclohexyl)oxazol-4-yl)-ethyl ester using the method

10 of Example 56. 'H NMR (400 MHz, CDCl;) & 7.15 (d, 2H, J =
8.60 Hz), 7.00 (g, 1H, J = 8.99 Hz), 6.79 (4, 2H, J = 8.60
Hz), 6.77-6.74 (m, 1H), 6.63-6.61 (m, 1H), 4.12 (t, 2H, J =
6.25Hz), 3.1% (d, 1H, J = 14.08 Hz), 3.09 (d, 1H, J = 14.08
Hz), 2.97 (¢, 2H, J = 6.25 Hz), 2.31 (s, 3H), 2.16-2.08 (m,

15 2H), 1.61-1.35 (m, 8H), 1.39 (s, 3H), 1.29 (s, 3H); MS (ES")
calcd for Cy9H34NOsF,: Found m/e 514.3 (M + 1, 100%).



O 5 The title conmpound was prepared from 3-(4-

hydr oxyphenyl ) - 2- met hyl - 2-m t ol yl oxy-propionic acid ethyl ester and

t ol uene- Av@ut/i@ni ¢ aci d 2- (2-cycl ohexyl -5-net hyl - oxazol - Bepupoehisl est er

usi ng the procedure of Exanple 60. 1H NWVR (400 MHz, CDC13) 8 7.17 (d, 2H,

J =8.60 H), 7.13 (t, 10 1H, J = 7.82 Hz), 6.85 (d, 1H J = 7.43 Hz), 6.78
(d, 2H, J = 8.60 Hz), 6.69-6.68 (m~ , 4.16 (t, 2H, J = 5.86 Hz), 3.20

(d, 1H, J =14.08 Hz), 3.14 (d, 1H, J = 14.08 Hz), 3.09- 2.96 (m 3H), 2.33

(s, 3H, 2.30 (s, 3H), 2.06-2.02 (m 2H)_1’ §.83-1.80 (m 2H, 1.73-1.70 (m
1H), 1.59-1.56 (m 2H), 15 1.41 (sE*8@Ple®1%88-1.26 (m 3H); HRVB (ES+) mz

exact mass 5 Galad, .07 RIHBENDBNAT8, 2593%n daMNL AT 5o 2582,1 WQ 024,16B31

PCT/ US01/ 22616 - 139 EXanpl € 63

2- (4- Fl uor o- phenoxy) - Zhemhy} =2B=-fi4t ¢ v Y ¢ ionphenyid

oxazol - 4-yl)-ethoxy] - phenyl }-propionic acid O NOH QO\ F 0 5 Standard

Procedure (B) was utiI to @ re the title corrpnd from2-(4-f
Iuorophenoxy)-S-(4-hy en)1 ) - 2- met hyF-prepionis, aci d et hyl ester and
t ol uene- 4- N OH

o)

5 The title compound was prepared from 3-(4-hydroxy-
phenyl)-2-methyl-2-m-tolyloxy-propionic acid ethyl ester
and toluene-4-sulfonic acid 2-(2-phenyl-5-methyl-oxazol-4-
yl)-ethyl ester using Standard Procedure (B). 'H NMR (400
MHz, CDCl;) & 8.04-8.01 (m, 2H), 7.47-7.45 (m, 3H), 7.18 (d,

10 2H, J = 8.60 Hz), 7.13 (t, 1H, J = 7.82 Hz), 6.87-6.85 (m,
1H), 6.82 (d, 2H, J = 8.60 Hz), 6.74-6.67 (m, 2H), 4.23 (t,
2H, J = 6.26 Hz), 3.24 (d, 1H, J 13.69 Hz), 3.12 (d, 1H, J
= 13.69 Hz), 3.06 (t, 2H, J = 6.26 Hz), 2.41 (s, 3H), 2.29
(s, 3H), 1.42 (s, 3H); HRMS (ES") m/z exact mass calcd for
15 Co9H30NOs 472.2124, found 472.2098.

11



sul fonic acid 2-(2-phenyl-5-nethyl -oxazol -4-yl)-ethyl ester. 1H NWVR (400
MHz, CDC13) 6 8.00-7.97 (m 2H), 7.43-7.41 (m 10 3H), 7.18 (d, 2H, J =
8.99 Hz) w@09B36182 (m 6H), 4.21 (t, 2H, J = 6.65 Hz), BCPUS¢R26H, J
=14.08 Hz), 3.13 (d, 1H, J = 14.08 Hz), 3.01 (t, 2H, J = 6.65 Hz) 2.39 (s,
3H), 1.36 (s, 3H ; HRVE (ES+) niz e c7t mass cal cd for C28H27NO6F

476. 1873, found 476.1871. 15 WO 02/ 16 PCT/ US01/ 22616 - 140 Exanple 64
2- (4- Fl uor o- phenoxy) 2- met hyl - 3- { 4- [2 (5- met hyl - 2-t hi ophen-

2-yl - oxazol - 4-yl) - et hoxy] - phenyl ) - pro Bni %laci d O NOO O F5 T The title
conpound was prepared from 2-(4-

f1 uor ophenoxyye8n{-4-8yqduaxy- Rlsemélthyz pethY bpRE@PRORCogteiz81-2LhYh —est er
and tol uene=4-suftonic aci d 2-(5- et nyl [ Thi ophen- Z- yI oxazol -4-yl ) -et hyl
ester using the prajgdeetuy -plgnFEkam PRI R DOR MHACKDC13) b 7. 58
(dd, 1H, J = 10 3.52 Hz, J:117 ),736(dd 1H,J = 5.08 Hz, J = 1.17
Hz), 7.18 (d, 2H, J = Hz) . 6 (dd, 1H, J = 5.08 Hz J 3.91 Hz) ,
6.93-6.85 (m 4H), 6.8

= 8.60 Hz @]
S N
O 0
O
5 The title compound was prepared from 3-(4-

hydroxyphenyl) -2-methyl-2-m-tolyloxy-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(5-methyl-2-thiophen-2-
yl-oxazol-4-yl)-ethyl ester using the procedure of Example

60. H NMR (400 MHz, CDCl;) & 7.76 (d, 1H, J = 3.52 Hz),

7.46 (d, 1H, J = 4.69 Hz), 7.17 (d, 2H, J = 8.21 Hz), 7.16-

7.10 (m, 2H), 6.87-6.86 (m, 1H), 6.81 (d, 2H, J = 8.60 Hz),

6.72-6.69 (m, 2H), 4.21 (t, 2H, J = 6.26 Hz), 3.24 (d, 1H, J

14.08 Hz), 3.12 (4, 1H, J = 14.08 Hz), 3.01 (t, 2H, J =
6.26 Hz), 2.38 (s, 3H), 2.30 (s, 3H), 1.41 (s, 3H); HRMS

15 (ES") m/z exact mass calcd for Ciy7HzgNOsS 478.1688, found
478.1692.

10

]



4.18 (t, 2H, J = 6.65 Hz), 3.21 (d, 1H, J = 13.69 Hz), 3.13 (d, 1H J =
13.69 Hz), 2.96 (t, 2H, J = 6.65 Hz), 2.35 (s, 15 3H), 1.36 (s, 3H); HRVS
(ES+) m avexzud3snass cal cd for C26H25NOBFS 482. 1437, f ounBCW8R2011226. WO
02/ 16331 PCT/ US01/ 22616 - 141 Exanple 65

3-(4-[2-(2-Cycl ohexyl - 5- et hyl - oxazol Jf;%%l) et hoxy] - phenyl } -

2- (4-f 1l uor o- phenoxy) - 2- net hyl - pr opi oni cid O OO OF 5 The title
conmpound was prepared from 2-(4-

f1 uor ophenoxy) - 3- (4- hydr oxy- phenyl% nﬁth%l-proplonlc acid ethyl ester
and tol uene-4-sul fonic acid 2-(2- phEATPLS- ©Ret hyl - oxazol - 4-yl ) -et hyl ester
using the;pfacedurg. @&clgh@@he56?aetﬂ1lj‘1NN§a(zéL@_04W4 -EPe4R)18pheh?1(d, 2H,
J—86 TO—sz—é—%-o 85 (m 4H), ©6.79 (d, 2ZH, = 8.60 Hz), 4.1Z (1,
2H, J = 6.26 Hz), 3.20- tnethym Zam-malﬁgomyprgpipng@ acid J = 14.08 Hz),
2.95 (t, 2H, J = 6.26 Hz) 2.85 (tt, 1H, J = 11.73 Hz, J = 3.52 Hz), 2.30
(s, 3H, 2.02-1.99 (m/ZHA\, 1 .78 (m 2H), 1.72-1.69 (m 1H),
1.58-1.49 (m 2H), 153 1.33-1.2 3H) ORVS (ES+) nmfz exact
mass cal cd for C28H33NGLFF 482 f ound ‘ ) 02/ 16331

PCT/ USO1/ 22616 0

5 The title compound was prepared from 3-(4-
hydroxyphenyl)—2—methyl—Z—m—tolyloxy—propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(2-cyclohexyl-5-methyl-
oxazol-4-yl)-ethyl ester using the procedure of Example 60.
ly NMR (400 MHz, CDCli) & 7.17 (d, 2H, J = 8.60 Hz), 7.13 (t,

10 1H, J = 7.82 Hz), 6.85 (d, 1H, J = 7.43 Hz), 6.78 (d, 2H, J
8.60 Hz), 6.69-6.68 (m, 2H), 4.16 (t, 2H, J = 5.86 Hz),
3.20 (4, 1H, J =14.08 Hz), 3.14 (d, 1H, J = 14.08 Hz), 3.09-
2.96 (m, 3H), 2.33 (s, 3H), 2.30 (s, 3H), 2.06-2.02 (m, 2H),
1.83-1.80 (m, 2H), 1.73-1.70 (m, 1H), 1.59-1.56 (m, 2H),
1.41 (s, 3H), 1.38-1.26 (m, 3H); HRMS (ES') m/z exact mass
calcd for CyH:z¢NOs 478.2593, found 478.2592.

15



- 142 Exanple 66

2- (4- Fl uor o- phenoxy) - 2- net hyl - 3- (4-{2-[ 5- net hyl - 2- (1- net hyl -
cycl ohexyw@ ovx@3pl - 4-yl ] - et hoxy} - phenyl ) - propi oni ¢ aci d CCDU VIO ~ F 5
The title conpound was prepared from 2-(4-

f | uor ophenoxy) - 3- (4- hydr oxy- phenyl ) - 2- -{gt hyl - propi onic acid ethyl
and tol uene-4-sulfonic acid 2-(5- met"h

met hyl cycl ohexyl ) oxazol -4-yl)--ethyl ester using the procedure of Exanple

63. 'H NWVR (400 Mz, c:oc13)8717)(f iogs J
AH), 6.69 (d, 2H J = 8.60 Hz) ginple

6.06 Hz), 3.22 (d,

= 13.68 Hzp— (43-F 0% drh- ﬁHéno%yﬁ—Q&ﬁﬂiﬂyﬂﬂBJQéﬁﬁil (5 G thly =Bt ) |

(s, 3H),
(s, 3H)
(M+ 1,

(S)-2-(4-Fl uoro-phenox

met@ -(4-{2-[5- rrethyl-
_cyclohexyl)-ox \] thoxy} ph

met hyl

10

15

2. 1/ 2709 (m 2H), 1.57-1.50 (m 4H), 1.45-1.37 (m_ 4f) ,

ester

8.60 Hz), 6.93-6.84 (m

1H, J
2.31
1.35

. 1.31 (s,0%80L- My ES thaat eroleny 15 mxaBBNGRcEbund W 496. 3

100% . WO 02/ 16331 PCT/USO1/ 22616 - 143 EX3g

Ie 67.

O

Standard Procedure (B) was utilized to prepare the
title compound from 2-(4-fluorophenoxy)-3-(4-hydroxy-
phenyl)-2-methyl-propionic acid ethyl ester and toluene-4-

acid C YO O

sulfonic acid 2- (2-phenyl-5-methyl-oxazol-4-yl)-ethyl ester.

'H NMR (400 MHz, CDCls) & 8.00-7.97 (m, 2H), 7.43-7.41 (m,
3H), 7.18 (d, 2H, J = 8.99 Hz), 6.93-6.82 (m, 6H), 4.21 (t,
2H, J = 6.65 Hz), 3.21 (d, 1H, J =14.08 Hz), 3.13 (d, 1H, J
= 14.08 Hz), 3.0l (t, 2H, J = 6.65 Hz) 2.39 (s, 3H), 1.36
(s, 3H); HRMS (ES') m/z exact mass calcd for CygHyNOsF
476.1873, found 476.1871.



O 5 F The title conpound was prepared from(S)-2-(4-

fl uor ophenoxy) - 3- (4- hydr oxy- phenyl ) -2-net hyl -propionic acid ethyl ester
and tol uavee2ieal foni ¢ acid 2-[5-net hyl -2-(1- PCT/US01/22616

met hyl cycl ohexyl ) - oxazol -4-yl)-ethyl ester (95% ee; 10 Chiral pak AD
separation, 8 x 28 cm 10% | PA/ hept a_mg],1 @75 nm by the procedure described
in Exanple 1. WD 02/16331 PCT/ US01/ 22 46 - 144 Exanple 68

(S)-2-(4- Met hanesul f onyl - phenoxy) - 2- net hyl - 3-{4-[ 2- ( 5-

met hyl - 2- phenyl - oxazol - 4-yl ) - et hoxﬁl:‘aﬂpﬁﬁr%y%)l' propi onic acid O o-ci COc1TH
0"0 / O5 Standard Procedure(B) was utilized to prepare the title
conpound f-om-Fibdy-dienphemid me:{AL et Manesul F-amthyl -2 -thiophen-

phenoxy) - 2- met hyl - propi oni c _aci d et hyl ?st r an(; t ol uene-4- sylfonic acid
2- (2- phenyl - 5- < 47vY) yekbpyy I sphgpyl agke  cDC13) 6
8.00 (d, 2H, J 7.04 Hz), 7.80 (d, 10 2H, J = 9.00 Hz), 7.55-7.50 (m 3H),
7.14 (d, 2H, J 8.6 ), 6 d, 2H, J = 9.00 Hz), 6.80 (d, 2H, J =

8.21 Hz), 4.20 (t, 2H Y—=& 81| Hz), 1. 08 Hz), 3.17 (d,
1H, J = 14.08 Hz), 3.18g(t, 2N—K=

5 The title compound was prepared from 2-(4-
fluorophenoxy) -3- (4-hydroxy-phenyl)-2-methyl-propionic acid
ethyl ester and toluene-4-sulfonic acid 2-(5-methyl-2-
thiophen-2-yl-oxazol-4-yl)-ethyl ester using the procedure
of Example 63. H NMR (400 MHz, CDCl;) & 7.58 (dd, 1H, J =

10 3.52 Hz, J = 1.17 Hz), 7.36 (dd, 1H, J = 5.08 Hz, J = 1.17
Hz), 7.18 (4, 2H, J = 8.60 Hz), 7.06 (dd, 1H, J = 5.08 Hz, J
= 3.91 Hz), 6.93-6.85 (m, 4H), 6.82 (4, 2H, J = 8.60 Hz),
4.18 (t, 2H, J = 6.65 Hz), 3.21 (4, 1H, J = 13.69 Hz), 3.13
(d, 1H, J = 13.69 Hz), 2.96 (t, 2H, J = 6.65 Hz), 2.35 (s,

15 3H), 1.36 (s, 3H); HRMS (ES') m/z exact mass calcd for
Ca6H2sNOsFS 482.1437, found 482.1451.



3H), 2.46 (s, 3H), 1.54 (s, 3H); HRMS (ES+) nfz exact mass 15 cal cd for
C29H30NO7S 536. 1743, found 536.1771. WD 02/16331 PCT/ USO1/ 22616 - 145
Exanpl e 600 021d8kt hyl - 3- {4- [ 2- (5- et hyl - 2- phenyl - oxazol - 4- pCyASe 2K LG] -
phenyl }-2- (4-ni tro-phenoxy)-propionic acid OO NOH O OO0 ON 05
Standard Procedure (B) was utilized tcigéepare the title conpound from
t ol uene-4-sul fonic acid 2-(2-phenyl - t hyl - oxazol -4-yl) -ethyl ester. 1H
NVMR (400 MHz, CDC13) S 8.12 (d, 2H, J = 9.00 Hz), 8.05-7.96 (m 2H)
7.52-7.45 (n1 BFD, 7.14 (d, 2H J_=._8. § E% ), 6.90 (d, 2H, J = 9.00 Hz),
10 6.80 (d, 2H, J = 8.60 Hz ), §X{“p J' =587 H), 3.29 (d, 1H J =
14.08 Hz)3-34182(d2- ébblbhex§4 QSmHEhyl3oQ§zbnr4 Zil) ~dtRhoxyd LpHehy12-45 (s,
3H), 1.55 (s, 3H) ; HRVS (Eb+) Mz exact mass calcd for C28H27N207

4l { QXY J S 1PE i3

503. 1818, found 583.(48 ohey anple 70
O
© O
\ 5
N 0
F
5 The title compound was prepared from 2-(4-

fluorophenoxy) -3- (4-hydroxy-phenyl) -2-methyl-propionic acid
ethyl ester and toluene-4-sulfonic acid 2-(2-phenyl-5-
methyl-oxazol-4-yl)-ethyl ester using the procedure of

Example 63. H NMR (400 MHz, CDCls) & 7.17 (d, 2H, J = 8.60

10 Hz), 6.95-6.85 (m, 4H), 6.79 (d, 2H, J = 8.60 Hz), 4.12 (t,
2H, J = 6.26 Hz), 3.20 (4, 1H, J =14.08 Hz), 3.11 (d, 1H, J
= 14.08 Hz), 2.95 (t, 2H, J = 6.26 Hz) 2.85 (tt, 1H, J =
11.73 Hz, J = 3.52 Hz), 2.30 (s, 3H), 2.02-1.99 (m, 2H),
1.83-1.78 (m, 2H), 1.72-1.69 (m, 1H), 1.58-1.49 (m, 2H),

15 1.36 (s, 3H), 1.33-1.22 (m, 3H); HRMS (ES') m/z exact mass
calced for CogH33NOsF 482.2343, found 482.2347.



2- Met hyl - 3-{4-[ 2- (5- net hyl - 2- phenyl - oxazol - 4-yl ) - et hoxy] -

phenyl }-2-(3-trifluoronethyl-phenoxy)-propionic acid O G ('-~ oN CCcriLoH O
F F F 5vbandasd Procedure (B) was utilized to prepare ther/usitrizeicconpound
from 3-(4- hydroxy-phenyl)-2-nmethyl -2-(3- trifluoronethyl-phenoxy)-propionic
acid ethyl ester and toluene-4-sulfonigyacid

2- (2- phenyl - 5- net hyl - oxazol -4-yl)- ethyl ester. 1H NVR (400 MHz, CDC13) 8
7.99-7.97 (m 2H), 10 7.50-7.46 (m 3H), 7.33 (t, 1H J = 8.21 Hz),
7.26-7.24 (m 1H), 7.17 (d, 2H, J 809 W), 7.14-7.12 (m 1H), 7.04-7.01
(m 1H), 6.81 (d, 2H, J 860Hz)40(t,2HJ 5.87 Hz)327(d
1H, J = 14-0g-R2)porg- mhe@@XYﬂH2<methy4—08 (Mz) 2 - [3-@etttyl-2H (U rethy87 Hz),
2.42 (s 3H) ness cal cd for
C29H37NOBF3 2% ' 32 Uz gd
Example 71 2- thhyl 3 {4 [2 (5 nethyl 2 thlophen 2- yI pxazol -4-yl) -
et hoxy] - phenyl }-2-(3-trifl uoronethyl - phenoxy)-propionicilacid O N

ORI,

5 The title compound was prepared from 2- (4-

147

F

fluorophenoxy) -3 - (4-hydroxy-phenyl) ~2-methyl-propionic acid
ethyl ester and toluene-4-sulfonic acid 2-(5-methyl-2-(1-
methylcyclohexyl)oxazol-4~yl)-ethyl ester using the

procedure of Example 63. H NMR (400 MHz, CDCls3) & 7.17 (d,
10 2H, J = 8.60 Hz), 6.93-6.84 (m, 4H), 6.69 (4, 2H, J 8.60
Hz), 4.13 (t, 2H, J = 6.06 Hz), 3.22 (4, 1H, J 13.68 Hz},
3.09 (d, 1H, J = 13.68 Hz), 2.98 (t, 2H, J = 6.06 Hz), 2.31
(s, 3H), 2.17-2.09 (m, 2H), 1.57-1.50 (m, 4H), 1.45-1.37 (m,
4") , 1.35 (s, 3H), 1.31 (s, 3H); MS (ES*) calcd for
15  CyoH3sNOsF: Found m/e 496.3 (M + 1, 100%).

il

1]



OO O FFFS5The title compound was prepared from 3-(4-hydroxy-
phenyl)-2-nmet hyl -2-(3-trifluoronethyl -phenoxy)-propionic acid ethyl ester
usi ng t haveooosaure of Exanple 70. 1H NMR (400 MHz, CDClS)’Cﬁ'US’017226(6d, 1H, J
= 3.51 Hz), 7.47 (d, 1H, J = 5.08 Hz), 7.35 (t, 1H, J 8.01 Hz),
7.29-7.27 (m 10 1H), 7.19-7.11 (m 41% 7.08-7.03 (m 1H) 6.82 (d, 2H, J
= 8.60 Hz), 4.18 (t, 2H, J = 6.26 Hz) 27 (d, 1H, J = 14.08 Hz), 3.15
(d, 1H, J = 14.08 Hz), 3.02 (t, 2H, J =6.26 Hz), 2.39 (s, 3H), 1.46 (s,
3H ; HRI\/S (ES+) mz exact mass calcd Eor 6%27H25NQSF38 532. 1405, found
532.1423. 15 WD 02/ 16331 PCT/ US01/ #3818©. °148 Exanple 72

3-{4-[2- (2 @l 0heOH s Pt hdn O%az ol =flsttly 13 hoxyi 2 pheniddhny1-2- (1-

2-met hyl - 2-(3-Tri 1t uoromatnT pnenoxy propl onic acitd OO O O 9|— FF 5
The title aest oY Doy eeKd hepy} —phenyl) —-propionic

F

The title compound was prepared from (S)-2- (4-
fluorophenoxy) -3- (4-hydroxy-phenyl) -2-methyl-propionic acid
ethyl ester and toluene-4-sulfonic acid 2-[5-methyl-2-(1-
methylcyclohexyl)-oxazol-4-yl)-ethyl ester (95% ee;

10 Chiralpak AD separation, 8 x 28 cm, 10% IPA/heptane, 275 nm)

by the procedure described in Example 1.



phenyl)-2-methyl -2-(3-trifluoromethyl-phenoxy)-propionic acid ethyl ester
using the procedure of Exanple 70. 1H NMR (400 MHz, CDC13) 8 7.35 (t, 1H, J
= 7.82 HAWQo¥1a38t 7.26 (m 1H), 7.16 (d, 2H, J = 8.60 Hz)PCTUIB/2B6162 (m
1H), 10 7.05-7.02 (m 1H), 6.78 (d, 2H, J = 8.60 Hz), 4.14 (t, 2H, J =
5.67 Hz), 3.26 (d, 1H, J =14.08 Hz), 3.13 (d, 1H J = 14.08 Hz), 3.01-2.93
(m 3H) 2.35 (s, 3H), 2.05-2.01 (m , 1.83-1.78 (m 2H), 1.73-1.69 (m
1H), 1.58-1.49 (m 2H), 1.45 (s, 3H), 1.37-1.18 (m 3H); HRVMS (ES}) mz
exact 15 mass calcd for C29H33NC5F§ 532123%%, found 532.2305. WD 02/ 16331
PCT/ USO1/ 22616 - 149 Exanple 73 “*&™M

2- Met hyl - 3- (4s{ 22 [ pa0BERYENZsG1fABY Nybhexekoherynetoyazgl{4-[2- (5-

yl ] - et hoxy}- pnenyl) z (3- tr|T|uoronethy|-phenoxy) proPlonlc aC|d O 0O\ O
O N O\ megthyd 2 -Tbhena (B thery |t phenyl) 1RreRigiie a®Ed title
conmpound fron1to|uene 4-sul foni ¢ aC|d 2-[5-met hyl -2- 41- nethylcyclohexyl)

oxazol -4-yl) ethyl esteg 1H 00 MHz, CDC13) 5.34 (t, 1H J = 8.01
Hz), 7.28-7.26 (m 1H) |
N

5 Standard Procedure(B) was utilized to prepare the title
compound from 3-(4-hydroxyphenyl)-2- (4-methanesulfonyl-
phenoxy) -2-methyl-propionic acid ethyl ester and toluene-4-
sulfonic acid 2-(2-phenyl-5-methyl-oxazol-4-yl)-ethyl esEer.
M NMR (400 MHz, CDCl3) & 8.00 (d, 2H, J = 7.04 Hz), 7.80 (4,

10 2H, J = 9.00 Hz), 7.55-7.50 (m, 3H), 7.14 (d, 2H, J = 8.60
Hz), 6.97 (4, 2H, J 9.00 Hz), 6.80 (d, 2H, J = 8.21 Hz),
4.20 (t, 2H, J = 5.87 Hz), 3.29 (4, 1H, J = 14.08 Hz), 3.17
(4, 1H, J = 14.08 Hz), 3.10 (t, 2H, J = 5.87 Hz) 3.01 (s,

1l

3H), 2.46 (s, 3H), 1.54 (s, 3H); HRMS (ES") m/z exact mass
15 caled for Cy9H3gNO7S 536.1743, found 536.1771.



10 7.16 (d, 2H, J = 8.60 Hz), 7.13-7.13 (m 1H), 7.06-7.01 (m 1H), 6.79
(d, 2H, J = 8.60 Hz), 4.14 (t, 2H, J =6.25 Hz), 3.24 (d, 1H J = 14.08
Hz), 3.13v@d1e8By J = 14.08 Hz), 2.99 (t, 2H, J = 6.25 He¢T/URIRR616S, 3H),
2.14-2.08 (m 2H), 1.62- 1.32 (m 8H) , 1.45 (s, 3H), 1.31 (s, 3H M (ES¥)
calcd for 15 C30H35NG6F3: Found n1e_54i64.52 (M+ 1, 10099 WO 02/16331

PCT/ US01/ 22616 - 150 Exanple 74

2- ( 3- Met hoxy- phenoxy) - 2- met hyl - 3- {4-[ 2- (5- net hyl - 2- phenyl -

oxazol - 4-yl) - et hoxy] - phenyl } - propi oni CTPﬂ%i g?O 104 OO 0 Ow 5 Standard

Procedure (B) was utilized to prepafa™ itle conpound from

3- (4- hydr oy vheml 3-2-4-3-oretsehet-h Ahengnem - MBtdhd -r-8nioith AgHd- et hyl
ester and tofuene-4 sulffonic acid 2-(2-phenyl-5-met hyl -oxazol - 4-yl - et hyl
ester. |H NVR (40phepy ]} ebei8ynstyoophgnoBy) npropjonyc4acyd3g (m 10 3H),
7.18-7.12 (m 3H), , 2H, J = 8.99 Hz), 6.61-6.58m 1H), 6.52-6.46
(m 2H), 4.21 (t, : (s, 3H, 3.25¥d, 1H, J = 13.69
M), 3.15 (d, 1H, ~J =6 65 fiz), 2.37 (s, 3H),
1.45 (s, 3H; HR 230 5 488. 2073,
found 15 488. 2083

O—N

N

5 Standard Procedure (B) was utilized to prepare the

title compound from toluene-4-gulfonic acid 2- (2-phenyl-5-

methyl-oxazol-4-yl)-ethyl ester. H NMR (400 MHz, CDCl;) &
8.12 (d, 2H, J 9.00 Hz), 8.05-7.96 (m, 2H), 7.52-7.45 (m,
3H), 7.14 (d, 2H, J = 8.60 Hz ), 6.90 (d, 2H, J = 9.00 Hz),
10 6.80 (d, 2H, J = 8.60 Hz ), 4.20 (t, 2H, J = 5.87 Hz), 3.29
(d, 1H, J = 14.08 Hz), 3.18 (4, 1H, J = 14.08 Hz), 3.08 (t,
2H, J = 5.87 Hz), 2.45 (s, 3H), 1.55 (s, 3H); HRMS (ES") m/z
exact mass calcd for CygHy/N,0; 503.1818, found 503.1850.

I



WO 02/ 16331 PCT/ US01/ 22616 - 151 Exanple 75

2- (3- Met hoxy- phenoxy) - 2- met hyl - 3- {4-[ 2- (5- et hyl - 2-t hi ophen-

2-yl - oxazoh 024168B) - et hoxy] - phenyl }-propionic acid O O O PMDUDI/A6ibhe title
conpound was prepared from 3-(4-hydroxy-

phenyl) - 2- ( 3- met hoxy- phenoxy) - 2- net hyl opionic acid ethyl ester and

t ol uene-4-sul fonic acid 2-(5- nethyIJQJfﬁ{ophen-Z- yl - oxazol - 4-yl ) - et hyl
ester using the procedure of Exanple 74. 'H NWMR (400 MHz, CDCl13) 6 7.58
(d, 1H, J 3.52 Hz), 10 7.36 (d, 1H J_= 08 Hz), 7.17-7.13 (m 3H),
7.08-6.99 (m 1H), 6.82 (d, 2H, JExa§PéS 6.62-6.59 (m 1H), 6.52-6.46
(m 2H), 4219/1e(tthylz}j1—{‘h—‘[26- @nl‘el@hyﬁz?%ﬂe%yﬁlﬂ)xaz?m%(ﬂ) dithosdy = 14. 08
Hz), 3.16 (O, 1A, = 14 08 Hz), 295 (T, 2H J = 6.65 Hz), 2.35 (5, 3H),
1.45 (s, 3H); phmBlGE$+X3ﬁtazli$u@¥amethuéspban@aw oPropIPRENOBSidos. 1637,
found 494.1642. WD 02/16331 PCT/USOl/22616 - 152 nple 76

3-{4-[2-(2-Cycl ohexyl - hyIC) ol -4-yl) - et hoxy] - ghenyl } -
2- ( 3- net hoxy- phenoxy) oplonlc

5 Standard Procedure (B) was utilized to prepare the
title compound from 3-(4-hydroxy-phenyl)-2-methyl-2-(3-
trifluoromethyl-phenoxy)-propionic acid ethyl ester and
toluene-4-sulfonic acid 2- (2-phenyl-5-methyl-oxazol-4-yl)-
ethyl ester. 'H NMR (400 MHz, CDCl;) & 7.99-7.97 (m, 2H),

10 7.50-7.46 (m, 3H), 7.33 (t, 1H, J = 8.21 Hz), 7.26-7.24 (m,
1H), 7.17 (d, 2H, J = 8.60 Hz), 7.14-7.12 (m, 1H), 7.04-7.01
(m, 1H), 6.81 (d, 2H, J = 8.60 Hz), 4.20 (t, 2H, J = 5.87
Hz), 3.27 (d, 1H, J = 14.08 Hz), 3.14 (d, 1H, J = 14.08 H=z),
3.07 (t, 2H, J = 5.87 Hz), 2.42 (s, 3H), 1.44 (s, 3H); HRMS

15 (ES*) m/z exact mass calcd for CaoHy7NOsF; 526.1841, found
526.1845.



OO O O5 The title conmpound was prepared from 3-(4-hydroxy-

phenyl) - 2- ( 3- net hoxy- phenoxy) - 2- et hyl - propi oni ¢ acid ethyl ester and

t ol uene- av@ut/i@ni ¢ aci d 2- (2-cycl ohexyl -5-net hyl - oxazol - BEpUpoeX2hisl est er
using the procedure of Example 74. 1H NWR (400 MHz, CDCl13) 6 7.17-7.12 (m
3H), 6.77 (d, 2H, J = 10 8.99 Hz), 6_.2#1_55.59 (m 1H), 6.50-6.47 (m 1H),
6.46 (t, 1H, J = 2.35 Hz), 4.14 (t, ,'J = 6.06 Hz), 3.75 (s, 3H), 3.25
(d, 1H, J =14.08 Hz), 3.13 (d, 1H, J = 14.08 Hz), 3.00-2.94 (m 3H), 2.33
(s, 3H, 2.05-2.01 (m 2H), 1.83-1.80%;1“ 2H; 1.75-1.69 (m 1H),
1.58-1.54 (m 2H), 1.44 (s, 3H), 15 E%¥81sg’tm 3H): HRVE (ES+) nfz exact
mass cal cd hatret639HIENDE 1494526431y h0ouned14Qhn2BAa3—MOR2I AL y1) -

PCT/ USO01/ 22616 - 153 EXanple 77

2- ( 3- Met hgkoplid nokeny 2} mat i y-L3-if4uoprome til hphepogy) -propionic acid

met hyl - cycl ohexyl ) - oxazol -4-y|6- et hoxy}-phenyl)-propionic acid O OO \ JO

OOQ-X,,~NOO
H:?>~—<g :H:://\ o)
S N
O

F
=7 F

5 The title compound was prepared from 3- (4-hydroxy-
phenyl)-2-methyl-2- (3-trifluoromethyl-phenoxy) -propionic
acid ethyl ester using the procedure of Example 70.

'H NMR (400 MHz, CDCls) & 7.77 (d, 1H, J = 3.51 Hz), 7.47 (d,
14, 0 = 5.08 Hz), 7.35 (t, 1H, J = 8.01 Hz), 7.29-7.27 (m,

10 1#), 7.19-7.11 (m, 4H), 7.08-7.03 (m, 1H), 6.82 (d, 2H, J = *
8.60 Hz), 4.18 (t, 2H, J = 6.26 Hz), 3.27 (d, 1H, J = 14.08
Hz), 3.15 (d, 1H, J = 14.08 Hz), 3.02 (t, 2H, J = 6.26 Hz),
2.39 (s, 3H), 1.46 (s, 3H); HRMS (ES") m/z exact mass calcd
for CyH3sNOsF3S 532.1405, found 532.1423.

15



O 5 The title conmpound was prepared from 3-(4-hydroxy-

phenyl) - 2- ( 3- net hoxy- phenoxy) - 2- et hyl - propi oni ¢ acid ethyl ester and

t ol uene- Av@ut/i@mi ¢ aci d 2-[ 5- et hyl - 2- (1- PCT/US01/22616

met hyl cycl ohexyl ) oxazol - 4-yl)-ethyl ester using the 10 procedure of Exanple
74. 1H NWR (400 MHz, CDC13) 8 7.16-7.13,5(m 3H), 6.79 (d, 2H J = 8.60
Hz), 6.61-6.59 (m 1H), 6.51- 6.48 (m Zﬁ—b 6.46 (t, 1H, J = 2.35 Hz), 4.13
(t, 2H J = 6.25 Hz), 3.75 (s, 3H), 3.24 (d, 1H, J = 13.68 Hz), 3.12 (d,
1H, J = 13.68 Hz), 2.96 (t, 2H J 5. 68,23 He), 2.30 (s, 3H), 15 2.15-2.08
(m 2H), 1.61-1.45 (m 5H), 1.44( , 3- 1.36 (m 3H), 1.30 (s, 3H)
; M5 (ES+p-qal-g¢d-flarcG3AKd38MNOE - 55%3@1%;@&&134@%14% - thH80) phWbv02/-16331
PCT/ US01/ 22616 154 Exa I e 78
2- (Benzo[ 1, 3] 4l : £4

phenyl - oxazol - 4-yl ) - et hoxy] phe(S Y11 2pr opi oni ¢ aci d bOH 00 JOQO 5
St andard Procedure (B)‘Eﬂ{ to prepare t he

REprhonic acid

O
(@)
F7~F
F
5 The title compound was prepared from 3- (4-hydroxy-

phenyl)-2-methyl-2-(3-trifluoromethyl-phenoxy)-propionic

acid ethyl ester using the procedure of Example 70.

'y NMR (400 MHz, CDCls) & 7.35 (t, 1H, J = 7.82 Hz), 7.28-

7.26 (m, 1H), 7.16 (4, 2H, J = 8.60 Hz), 7.13-7.12 (m, 1H),
10 7.05-7.02 (m, 1H), 6.78 (d, 2H, J = 8.60 Hz), 4.14 (t, 2H, J

= 5.67 Hz), 3.26 (d, 1H, J =14.08 Hz), 3.13 (d, 1H, J =

14.08 Hz), 3.01-2.93 (m, 3H) 2.35 (s, 3H), 2.05-2.01 (m,

2H), 1.83-1.78 (m, 2H), 1.73-1.69 (m, 1H), 1.58-1.49 (m,

2H), 1.45 (s, 3H), 1.37-1.18 (m, 3H); HRMS (ES') m/z exact
15 mass calcd for C,y9H33NOsF3 532.2311, found 532.2305.



title conpound from 2-(benzo[ 1, 3] di oxol - 5-yl oxy) - 3- (4-

hydr oxy- phenyl ) -2-net hyl - propi onic acid ethyl ester and toluene-4-sulfonic
acid 2-(2v@hymsBt 5- net hyl - oxazol -4-yl) .ethyl ester. 1H NRRI/(8QR2b544z,
CDC13) 8 7.96-7.93 (m 2H), 10 7.44-7.41 (m 3H), 7.13 (d, 2H, J = 8.79
Hz), 6.78 (d, 2H, J = 8.79 Hz), 6.60 (d, 1H, J = 8.79 Hz), 6.41 (d, 1H, J
= 2.44 H), 6.32 (dd, 1H J = 8.79 HA*?) = 2.44 Hz), 5.88 (d, 2H, J =
0.98 Hz), 4.17 (t, 2H, J = 6.35 Hz), 3.15 (d, 1H, J = 14.16 Hz), 3.04-3.00
(m 3H), 2.38 (s, 3H, 1.30 (s, 3H); 1% HRVMS (ES+) m z exact mass cal cd
for C29H28NO7 502.1866, found 502Z¥8BRIeWS’02/ 16331 PCT/ USO1/22616 - 155
tEf]?gBLgn@-Métﬁ@szQ[( 3.3bdirexghbefys YLQXYil%éEE&ﬁ}‘Ey_%iBﬂ?!;&i@ 5()%%6%'—42' N o
OHO 5 Therltli-tdtéccanpavirehwbs2r €pdreid fuagmmethyl-phenoxy) -propionic
(benzo[1,3]dioon-5-y|oxy)-3-(4-hydrox§i§henyl)-2-nethy|- propi oni c acid
ethyl ester and tol uene-4-sulfonic ac -(5-

met hyl - 2-t hi ophen- 2-yl - oxazol -4-yl)-ethyl ester using tQe procedure of
Exanmple 78. 1H NMR (400 MHz, CDC13) 8 7.57 (dd,

<:>L_<\Ojiﬂ 0
O
N O

F—F
F

Standard Procedure (B) was utilized to prepare the
title compound from toluene-4-sulfonic acid 2-[5-methyl-2-

(1-methylcyclohexyl)oxazol-4-yl)ethyl ester. 'H NMR (400

MHz, CDCl,) & 7.34 (t, 1H, J = 8.01 Hz), 7.28-7.26 (m, 1H),
i0 7.16 (4, 2H, J = 8.60 Hz), 7.13-7.13 (m, 1H), 7.06-7.01 (m,

1H), 6.79 (4, 2H, J 8.60 Hz), 4.14 (t, 2H, J = 6.25 Hz),

3.24 (4, 1H, J = 14.08 Hz), 3.13 (d, 1H, J = 14.08 Hz), 2.99

(t, 2H, J = 6.25 Hz), 2.34 (s, 3H), 2.14-2.08 (m, 2H), 1l.62-

1.32 (m, 8H), 1.45 (s, 3H), 1.31 (s, 3H); MS (ES") calcd for
15 (C30H3sNOsF3: Found m/e 546.2 (M + 1, 100%).



10 1H, J = 3.90 Hz, J = 1.47 Hz), 7.35 (dd, 1H, J = 5.37 Hz, J = 1.47 Hz),
7.13(d,2H,J:831Hz),70(dd,lH,J:537Hz J = 3.90 Hz), 6.78
(d, 2H We0B1@81 Hz), 6.60 (d, 1H J = 8.30 Hz), 6.42 (dpCimsounzsie. 44
Hz), 6.33 (dd, 1H 3 = 8.31 Hz, J = 2.44 Hz), 5.88 (d, 2H J = 0.98 Hz),
4.15 (t, 15 2H, J = 6.35 Hz) 316(d ]Dgl J =13 92 Hz). 3.04 (d. 1H, 2
13.92 Hz). 2.93 (t, 2H J = 6.35 ) , 1.30 (s, 3H ; HRVS

(ES+) m z exact nass cal cd for 027H26N07S 508 1430, found 508. 1425. WO
02/ 16331 PCT/ US01/ 22616 - 156 Exangle 80
2- (Benzo[ 1, 3] di oxol - 5-yl oxy) - 3-{ 4- ohexyl - 5- met hyl -

?r?fg|c4 y3) 1 8109¥HbxPDEAYL b2y PBLIYERDT 0BLOAL§28¢5dnO 1 =N~ 5 The

W’MW

di oxol - 5-yl oxy) - 3-qxAnidriowi-) predind =y 12-pherhy] } o igmiic gedidl et hyl ester
and tol uene-4-sulfonic acid 2-(2-cycl ohexyl -5- nethyl e azol -4-yl)-ethyl
ester using the procedurne of O le 78. '"H NI\/R (400 , CDC13) 6 7.13
(d, 2H, J = 8.30 10 6. 75 ( 3 .81 (d, 2H, J = 8.30
Hz), 6.42 (d, 2H,
5.88 (d, 2H, J = 0.9

OMe

5 Standard Procedure (B) was utilized to prepare the

title compound from 3- (4-hydroxy-phenyl)-2-(3-methoxy-
phenoxy) -2-methyl-propionic acid ethyl ester and toluene-4-
sulfonic acid 2- (2-phenyl-5-methyl-oxazol-4-yl)-ethyl ester.
'H NMR (400 MHz, CDCls) & 7.97-7.95 (m, 2H), 7.42-7.39 (m,

10 3H), 7.18-7.12 (m, 3H), 6.83 (d, 2H, J = 8.99 Hz), 6.61-6.58
(m, 1H), 6.52-6.46 (m, 2H), 4.21 (t, 2H, J = 6.65 Hz), 3.74
(s, 3H), 3.25 (4, 1H, J = 13.69 Hz), 3.15 (d, 1H, J = 13.69
Hz), 2.98 (t, 2H, J = 6.65 Hz), 2.37 (s, 3H), 1.45 (s, 3H);
HRMS (ES') m/z exact mass calcd for CyH3gNOs 488.2073, found

15 488.2083. |



3.15 (d, 1H, J = 13.68 Hz), 3.03 (d, 1H, J = 13.68 Hz), 2.93 (t, 2H J =
5.86 Hz), 2.86 (tt, 1H, J = 11.72 Hz, J = 3.42 15 Hz), 2.27 (s, 3H),
1.99-1.96vQm16as), 1.80-1.75 (m 2H), 1.71-1.65 (m 1H),Par/H%e122466 (m
2H), 1.37-1.33 (m 1H), 1.32 (s, 3H), 1.29-1.19 (m 2H); HRVMB (ES+) mz
exact mass calcd for C29H34NOr7 508. 2335 found 508. 2351. WO 02/ 16331

PCT/ USO1/ 22616 - 157 Exanple 81 ~ 51

2- (Benzo[ 1, 3] di oxol - 5-yl oxy) - 2- net hyl - 3- (4-{2-[ 5- net hyl -

(1- net hyl - cycl ohexyl ) - oxazol - 4-yl ] - et hoxy}-phenyl)-propionic acid O OO/
o O-N 5 OHO The title conpoundEH#asp red from 2-(benzo[ 1, 3]

di oxol - 5- ZL@§¥Me§hé§yhﬁﬁé86¥%Ph§n%éih%;”@?EZLTQrQB'R@hﬁy@cﬁdthgthhneSter

and tolu 5-methyt—=2-(%=
nethylcyclohexyB}Mia@abzélvﬂ}yéﬁh¢thesvéﬁphsnyd}Pbeom@opnccedude of Exanpl e
78. 1H NMVR (400 MHz, cr£13) 8 7.17 (d, 2H, J = 8.60 Hz) ~ 6.79 (d, 2H, J =
8.60 Hz), 6.65 (d, 1H, J 8.21 rz) 6.47 (d, 1H J = 295 Hz), 6.37 (dd,
1H J = 8.21 Hz, J = 2 35 , 5,92 (d, 2H, J = 0.78 Hz)|, 4.14 (t,

O

O

/

5 The title compound was prepared from 3- (4-hydroxy-

phenyl) -2- (3-methoxy-phenoxy) -2-methyl-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(5-methyl-2-thiophen-2-
yl—oxazol—4—yl)—ethyl ester using the procedure of Example
74. 'H NMR (400 MHz, CDCls) & 7.58 (d, 1H, J = 3.52 Hz),

10 7.36 (4, 1H, 0 = 5.08 Hz), 7.17-7.13 (m, 3H), 7.08-6.99 (m,
1H), 6.82 (d, 2H, J = 8.60 Hz), 6.62-6.59 (m, 1H), 6.52-6.46
(m, 2H), 4.19 (t, 2H, J = 6.65 Hz), 3.75 (s, 3H), 3.24 (4,
1H, J = 14.08 Hz), 3.16 (d, 1H, J 14.08 Hz), 2.95 (t, 2H,
J = 6.65 Hz), 2.35 (s, 3H), 1.45 (s, 3H); HRMS (ES") m/z

15 exact mass calcd for Cy7HsNOgS 494.1637, found 494.1642.



2H, J = 6.25 Hz), 3.19 (d, 1H J = 14.08 Hz), 3.07 (d, 1H J 15 = 14.08
Hz), 2.98 (t, 2H, J =6.25 Hz), 2.31 (s, 3H), 2.17- 2.08 (m 2H), 1.62-1.35
(m 8H), wo8zq3st 3H), 1.31 (s, 3H); M (ES+) cal cd for eB0HS&XGt6 Found
me 522.3 (M+ 1, 100% . WO 02/16331 PCT/USO1/ 22616 - 158 Exanple 82
2-{4-[2-(5- Methyl - 2- phenyl - oxazol - 4-yl )= §t ‘hoxy}-benzyl }-2- phenoxy-hexanoi c
acid O NOH OOS5 Standard Procedure (B) was utilized to prepare the
title conpound from 2-(4-hydroxybenzyl)-2-phenoxy-hexanoic acid ethyl
ester and tol uene-4-sulfonic acid %gé ggezgl -5- net hyl - oxazol -4-yl) -ethyl
ester. 1H NWR (400 MHz, CDC13) S 7= (m 2H), 7.42-7.40 (m 3H),
7.31-7. 273 -2BD-( 21@y&165e$y1 $Hmeihyl¥o&32ﬂ2}4 §198 ethox4t-pheny8}99 Hz),
6.75 (d, 2HJ—860H2) . 2H), 2.96
(t, 2H J 6. 65 Hz2)-— : FHOSY) 14111 9 ‘ .16 (m 4H),
0.79 (t, 3H, J =17. 04 Hz) M5 _( ES+ cal cd for C31H34NO6: Found m e 500. 2

(M+ 1, 100% . 15 1633 USO01l/ 22616 - 159 Exanple 83
| o)
\
O 0]
O
@)
/
5 The title compound was prepared from 3-(4-hydroxy-

phenyl)-2- (3-methoxy-phenoxy) -2-methyl-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(2-cyclohexyl-5-methyl-

oxazol-4-yl)-ethyl ester using the procedure of Example 74.

'H NMR (400 MHz, CDCls) & 7.17-7.12 (m, 3H), 6.77 (d, 2H, J

10 8.99 Hz), 6.61-6.59 (m, 1H), 6.50-6.47 (m, 1H), 6.46 (t, 1H,
J = 2.35 Hz), 4.14 (t, 2H, J = 6.06 Hz), 3.75 (s, 3H), 3.25
(d, 1H, J =14.08 Hz), 3.13 (d, 1H, J = 14.08 Hz), 3.00-2.94
(m, 3H), 2.33 (s, 3H), 2.05-2.01 (m, 2H), 1.83-1.80 (m,
2H), 1.75-1.69 (m, 1H), 1.58-1.54 (m, 2H), 1.44 (s, 3H),

15 1.37-1.26 (m, 3H); HRMS (ES') m/z exact mass calcd for
CaoH36NOg 494.2543, found 494.2543.



2-{4-[2-(5-Met hyl - 2-t hi ophen-2-yl - oxazol - 4-yl ) - et hoxy] -

benzyl } - 2- phenoxy-hexanoic acid O N OO O 5 The title conpound was

pr epar ed Woomdssom 2- (4 hydroxybenzyl) - 2- phenoxy- hexanoi crariudoie2biel est er
and what follow ng the pr ocedure of Exarrpl e 84. 1H NWR (400 MHz, CDC13) 6
7.49 (dd, 1H, J = 3.91 Hz, = 1.17 F%Q .28 (dd, 1H, J =5.08 Hz, J =
1.17 Hz), 7.21 (dd, 2H, J 860Hz % 7.43), 6.99-6.95 (m 2H),
6.92-6.87 (m 4H), 6.66 (d 2H J =8.60 Hz), 4.07 (t, 2H, J = 6.65 Hz),

3.21 (s, 2H), 2.85 (t, 2H, J = 6.65 Hz 26 (s, 3H), 2.02-1.88 (m 2H),
1.32- 1.09 (m 4H, 0.71 (t, 3H, J——VLMEX‘—" . MS (ES+) calcd for

C29HBINOSS : 2 FQunlh8:c0bn2nbldyt -3 0B - 3134102025 15334RCHL 501/ 22616
- anpte 8%

2-{ 4- [ 2- ( 2 @dlvehewd ldhamt hyt oxperiot 4 4] Y e drdxyiphrmzl) Jpropionic

2- phenoxy-hexanoic acid O CHN3(-,\ 0,0, 40

0
ORX_Lr5
0
N o)

o)
/

The title compound was prepared from 3-(4-hydroxy-
phenyl) -2- (3-methoxy-phenoxy) -2-methyl-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-[5-methyl-2-(1-
methylcyclohexyl)oxazol-4-yl)-ethyl ester using the

10 procedure of Example 74. 'H NMR (400 MHz, CDCls) & 7.16-7.13
(m, 3H), 6.79 (4, 2H, J = 8.60 Hz), 6.61-6.59 (m, 1H), 6.51-
6.48 (m, 1H), 6.46 (t, 1H, J = 2.35 Hz), 4.13 (t, 2H, J =
6.25 Hz), 3.75 (s, 3H), 3.24 (d, 1H, J = 13.68 Hz), 3.12 (d,
1H, J = 13.68 Hz), 2.96 (t, 2H, J = 6.25 Hz), 2.30 (s, 3H),

15 2.15-2.08 (m, 2H), 1.61-1.45 (m, 5H), 1.44 (s, 3H), 1.43-
1.36 (m, 3H), 1.30 (s, 3H); MS (ES") calcd for C3pH3gNOs:
Found m/e 508.3 (M + 1, 100%).



5 The title conpound was prepared fromfrom 2-(4

hydr oxybenzyl ) - 2- phenoxy- hexanoi ¢ acid ethyl ester and what follow ng the
pr ocedur avoh2/sanpl e 82. 1H NVR (400 MHz, CDCl13) 8 7.29 pdopys@26kb = 8. 60
Hz, J = 7.43 Hz), 7.06-6.94 (m 5H) 6.70 (d, 2H, J = 8.60 Hz), 4.09 (t,
2H, J =5.86 10 Hz), 3.30 (d, 1H J =14 65 Hz), 3.27 (d, 1H, J = 14.65
Hz), 2.95-2.86 (m 3H), 2.30 (s, 3H) 154 08-1. 92 (m 4H), 1.83- 1.79 (m
2H), 1.72-1.69 (m 1H), 1.60-1.50 (m 2H), 1.42- 1.18 (m 7H), 0.71 (t, 3H,
J =7.04 Hz); M5 (ES+) calcd for C31H4 - Found me 506.3 (M + 1, 100%.
15 WD 02/ 16331 PCT/ US01/ 22616 - 16%4M 85

2- (4-{2- [SZM?B@M&o%l(éj Bebhvh-eychehexyb) mexazal34-ybli2- (5-methyl-2-

et hoxy}-b WWWWWWW@OUM
was prepared fpbanviopxazed-4hydd oryberyyphenyidnexpriioxdsopeidci d et hyl
ester and what follow ng the procedure of Exanple 82 1H NVR (400 MHz,
CDC13) 5 7.29 (t, 2H, 8.0 7.06 (t, 1H J 7043 Hz), 7.00-6.95
(m 4H), 6.71 (d, 2 : 5.86 Hz), 328(s
2H), 2.96 (t, 2H, J 4H), 1.62-1.15
(m 12H), 1.31 (s,

0_0

5 Standard Procedure (B) was utilized to prepare the
title compound from 2-(benzoll,3]dioxol-5-yloxy)-3-(4-
hydroxy-phenyl) -2-methyl-propionic acid ethyl ester and
toluene-4-sulfonic acid 2-(2-phenyl-5-methyl-oxazol-4-yl) -
_ethyl ester. 'H NMR (400 MHz, CDCl3) & 7.96-7.93 (m, 2H),

10 7.44-7.41 (m, 3H), 7.13 (d, 2H, 0 = 8.79 Hz), 6.78 (d, 2H, J
= 8.79 Hz), 6.60 (4, 1H, J = 8.79 Hz), 6.41 (d, 1H, J 2.44
Hz), 6.32 (dd, 1H, J = 8.79 Hz, J = 2.44 Hz), 5.88 (d, 2H, J
= 0.98 Hz), 4.17 (t, 2H, J = 6.35 Hz), 3.15 (d, 1H, J =
14.16 Hz), 3.04-3.00 (m, 3H), 2.38 (s, 3H), 1.30 (s, 3H);

15 HRMS (ES') m/z exact mass calcd for CiaoHygNO; 502.1866, found
502.1881.



C32H42N05: Found mfe 520.3 (M + 1, 100% . WO 02/16331 PCT/ USO1l/ 22616 - 162
Exanple 86 (S)-2-Mthyl-3-{4-[2-(5-nethyl-2-phenet hyl -oxazol -4-yl)-

et hoxy] - phenyied3R- phenoxy-propionic acid OO / .; : OH EBECT/UDIR28teep A
2-(3-Pheny|-propiony|anino)-succinic acid 4 met hyl ester’ O- N \ O OO
O Methyl L-aspartate (15.0 g, 0.082 water (245 10 nlL), acetone

(20 nL), and Na2C33 (30.8 g, 0.286 rml)55\/vere conbi ned and cool ed the
solution to 5 C. 3-Phenyl-propionyl chloride (13.3 niL, 0.089 nol) was
added dropwi se via addition funnel ove[ 10 min. The reaction was all owed
to warmto anbient tenperature a = 2 h. The reaction 15 becane

very thi clo dusdgo 11 5141 8801 Addedo£oncy HOLR¢ B0 H)_| ﬁwghﬁe@h%uy-gg;il

the pH wa
The organ|¢ba bpdenwdsvl-oxazol-4-y1)-ethoxy] phenyl} -propionic acid
O
O
H:j§>__4<\:l[:://\\ )
O
S N o)
0 O
A
5 The title compound was prepared from 2-

(benzo[l,3]dioxol-5-yloxy)-3-(4-hydroxy-rhenyl)-2-methyl-
propionic acid ethyl ester and toluene-4-sulfonic acid 2-(5-
methyl-2~thiophen-2-yl-oxazol-4-yl)-ethyl ester using the
procedure of Example 78. *H NMR (400 MHz, CDCls;) & 7.57 (dd,

10 1H, J = 3.90 Hz, J = 1.47 Hz), 7.35 (dd, 1H, J = 5.37 Hz, J
= 1.47 Hz), 7.13 (d, 2H, J = 8.31 Hz), 7.04 (dd, 1H, J =
5.37 Hz, J = 3.90 Hz), 6.78 (d, 2H, J = 8.79 Hz), 6.60 (4,
14, J = 8.30 Hz), 6.42 (d, 1H, J = 2.44 Hz), 6.33 (dd, 1H, J
= 8.31 Hz, J = 2.44 Hz), 5.88 (d, 2H, J = 0.98 Hz), 4.15 (t,

15 2H, J = 6.35 Hz), 3.16 (4, 1H, J = 13.92 Hz), 3.04 (d, 1H, J
= 13.92 Hz), 2.93 (t, 2H, J = 6.35 Hz), 2.31 (s, 3H), 1.30
(s, 3H); HRMS (ES") m/z exact mass calcd for Cu;HNO;S
508.1430, found 508.1425.



washed with water and then dried (MgSQM), filtered and concentrated under
reduced pressure. The clear, colorless 20 oil was used w thout further

puri fi catwon2/168B NVR (400 MHz, CDCl13) 8 7.92 (br s, 1H),P@T/P8e17224i6 (m
5H), 6.57 (d, J = 7.6 Hz, 1H, 4.87 (m 1H), 3.67 (s, 3H), 2.96 (t, J =
7.6 WO 02/16331 PCT/US01/ 22616 163 . 2H) , 2.89 (A of ABX, JAB = 17. 6
Hz, JAX = 4. 8 Hz, 1H , 2.88 (B of , JBA = 17.6 Hz, JBX = 4.0 Hz, 1H),
2.69 (t, J 7.6 Hz, 2H); M5 (El+) 280 (MrH), 302 (MrH+Na). 5 Step B

4- Oxo- 3- ( 3- phenyl - propi onyl am no) - Eent agmg acid nmethyl ester O N-- :1
O O 2-(3-Phenyl - propi onyl ami no) - s d 4-nmethyl 10 ester (10 g, 36
ol ), pysiebagz6p9, m-hléﬁgla@%wxy?ﬂ@y@ﬂl-@@ Qﬁr5c io%kﬁl@ﬂi‘ﬁé{%ﬁﬁlm a
500 nL flas ion m X en
cooled to an@x@n@ltémaéia@bh@xyb\fpbenyéhcénmeéhy'ﬂmprhélﬁéa@ta@hd m xture
under reduced pressure, DI water was added (100 nmL). 15 LPotenti al
exotherm ). The reaction mxture was partitioned between water and CH2C12.
The organi ¢ phase was washed with 1N HCl1 and_t hen (MgS04), filtered
and concentrated up edu i was Qised wi t hout

O\\//O

5 | The title compound was prepared from 2-(benzo[l, 3]
dioxol-5-yloxy)-3-(4-hydroxy-phenyl) -2-methyl-propionic acid
ethyl ester and toluene—4—sulfonié acid 2-(2-cyclohexyl-5-
methyl-oxazol~4-vl)-ethyl ester using the procedure of

Example 78. !H NMR (400 MHz, CDCls) & 7.13 (d, 2H, J = 8.30

10 Hz), 6.75 (d, 2H, J = 8.79 Hz), 6.61 (d, 2H, J = 8.30 Hz),
6.42 (d, 2H, J = 2.44 Hz), 6.33 (dd, 1H, J = 8.30, J = 2.44
Hz), 5.88 (4, 2H, 0 = 0.98 Hz), 4.11 (t, 2H, J = 5.86 Hz),
3.15 (d, 1H, J = 13.68 Hz), 3.03 (d, 1H, J = 13.68 Hz), 2.93
(t, 2H, J = 5.86 Hz), 2.86 (tt, 1H, J 11.72 Hz, J = 3.42

15 Hz), 2.27 (s, 3H), 1.99-1.96 (m, 2H), 1.80-1.75 (m, 2H),
1.71-1.65 (m, 1H), 1.57-1.46 (m, 2H), 1.37-1.33 (m, 1H),
1.32 (s, 3H), 1.29-1.19 (m, 2H); HRMS (ES') m/z exact mass
calcd for Cy9H3aNO; 508.2335, found 508.2351.



further purification. 1H NWR (400 Mz, CDC13) 5 7.31-7.20 (m 20 5H), 6.79
(br d, J =7.6 Hz, 1H), 4.72 (X of ABX, 1H), 3.65 (s, 3H), 3.01-2.93 (m
3H), 2. 7wQ@osm3gm 3H), 2.11 (s, 3H); M (El) 278.1 ( MtHPCTNE 1026166331
PCT/ US01/ 22616 - 164 Step C (5-Methyl -2-phenet hyl - oxazol -4-yl)-acetic
acid nmethyl ester OO N In a 100 nL f#ﬁsk
4- 0x0- 3- ( 3- phenyl - propi onyl anino)- 5 tanoic acid nethyl ester (10 g, 36
mol ), and acetic anhydride (28 nL) were conbined. Follow ng addition of
concentrated H2SO4 (1 nL), the solﬁtlonlma heated to 90 C for 30 mn and
t hen cool ed to anbi ent tenperature——iﬂg*g%géction was slowy diluted with
D water (80 (BbnzB0tentiabxd0-exotbeky)2-HBeniyeagtijan (M-XEUmRtWed -2-
partitioned betmeﬁn C?Zblz a?d mater The 0 hase mgs mashed‘Mnth Dl

concentrated to obtaln a brown 0|I S|due was purified by colunn
chromat ography (600 nL Si 02, 35% 15 E /hexanes) to provide the desired
product (3.25 g) as a pale yellowoil. 1H NVWR (400 MHz, ©@DC13) b 7.33-7.20
(m 5H, 3.72 (s, 3H), 3.47 (s, 2H), 3.08-2.96 (m 4FD, .24 (s, 3H); M

(El +) 260 (M-H) . O
O
N o)

NS

The title compound was prepared from 2-(benzo[l,3]

dioxol-5-yloxy)-3- (4-hydroxy-phenyl)-2-methyl-propionic acid
ethyl ester and toluene-4-sulfonic acid 2-[5-methyl-2-(1-
methylcyclohexyl)oxazol-4-yl]-ethyl ester using the

10 procedure of Example 78. IH NMR (400 MHz, CDCl3) & 7.17 (4,
2H, J = 8.60 Hz), 6.79 (d, 2H, J = 8.60 Hz), 6.65 (d, 1H, J
= 8.21 Hz), 6.47 (4, 1H, J = 2.35 Hz), 6.37 (dd, 1H, J =
8.21 Hz, J = 2.35 Hz), 5.92 (d, 2H, J = 0.78 Hz), 4.14 (t,
2H, J = 6.25 Hz), 3.19 (d, 1H, J = 14.08 Hz), 3.07 (4, 1H, J

15 = 14.08 Hz), 2.98 (t, 2H, J = 6.25 Hz), 2.31 (s, 3H), 2.17-
2.08 (m, 2H), 1.62-1.35 {(m, 8H), 1.34 (s, 3H), 1.31 (s, 3H);
MS (ES*) calcd for C3oH3sNO;: Found m/e 522.3 (M + 1, 100%).



WO 02/ 16331 PCT/US01/ 22616 - 165 Step D

(5- Met hyl - 2- phenet hyl - oxazol -4-yl)-acetic acid OO NO

(5- Met hylw@opihwset hyl - oxazol -4-yl)-acetic acid nethyl 5 PST/@®SI(R6IKS g ,
33.8 mml ), in MeOH (120 nL) was treated with 5N NaOH (40 nlL) and then the
solution was warnmed to 40 C. After 40 %% the reaction m xture was
concentrated under reduced pressure, pended in water, and then
acidified to pH=1 with 5N HC1. The m xture was extracted 10 with Et OAc
(2x), dried (MgSH), and concentrated t prgylde 5.25 g (63% of the
product as an off-white solid. 1H , CDC13) 1H NWMR (400 MHz,
CDC13) 6 75334730 (Seretﬁlym,-2395%n§/§r-o&|é)z013-4a@13-—@%h@ﬂy]%z%lz}‘lz(—s1 3H).
15 Step E 7Z=(5-Methyl-2Z-phenet hyl - oxazol -4-yl)-eéthanol O N O BH3-THF
conplex (49 nL of a 1.0 hﬂsoL@E;@ﬂ&iﬁéﬂ%ﬁﬂ_lﬁﬁ__aﬂded dropwi se via addition
funnel over 50 mn to a solution 20 of

(5- met hyl - 2- phenet hyl - ?if§0| fjiiijjflc acid (5. 05 g,

5 Standard Procedure (B) was utilized to prepare the

title compound from 2- (4-hydroxybenzyl)-2-phenoxy-hexanoic
acid ethyl ester and toluene-4-sulfonic acid 2- (2-phenyl-5-
methyl-oxazol-4-yl)-ethyl ester. 'H NMR (400 MHz, CDCl;) &
7.97-7.94 (m, 2H), 7.42-7.40 (m, 3H), 7.31-7.27 (m, 2H),

10 7.06 (t, 1H, J = 7.43 Hz), 6.98 (t, 4H, J = 8.99 Hz), 6.75
(d, 2H, J = 8.60 Hz), 4.17 (t, 2H, J = 6.65H=z), 3.29 (s,
2H), 2.96 (t, 2H, J = 6.65 Hz), 2.36 (s, 3H), 2.10-1.98 (m,
2H), 1.42-1.16 (m, 4H), 0.79 (t, 3H, J = 7.04 Hz); MS (ES")
caled for C31H3sNOs: Found m/e 500.2 (M + 1, 100%).

15



20.6 mml) in THF (35 nL). The reaction mxture was stirred at anbient
tenperature for 3 h, and then quenched with MeCH (12 nlL). After heating at
50 C for woh2nd3Be reacti on WO 02/16331 PCT/ US01/ 22616 - REHUSON22616r € was
cooled to anmbient tenperature, and then partitioned between CH2C12 and I N
NaOH. The organi c phase was washed wi. th brine (Ix 50 nL), dried over MgSO4
and concentrated to obtain a residue ich was purified by 5 colum
chromat ography (500 nL Si 02, 35% Et QAc/ hexanes) to provide 3.99 g (84% of
the desired product as a clear, coI or |l il. 1H NMR (400 WMHz, CDC13) 8
7.33-7.20 (m 5H), 3.84 (q, J = %aﬁEez,306267(m4H) 2.62 (t, J
= 5.6 H, 2H);22222 d-SretHPi- z\@ﬂlagﬁe@szzﬁawm 254, L5 tH M- H+Na) .
Step F Tol uéme-4-surfonic acid 2= (5- rret nyl phenet hyl oxazol-4- yl)-et hyI
ester A solution of 2-(3enhi)=2-RIRINE A ey ) - 15 ethanol (1.2

g, 5.19 mmol) in CH2Cl12 at 0C was treated with pyridine (1.64 g, 20.7

nmmol, 1.68 nlL), 90 np® nmml ), and tosyl anhyride (2.2 g, 6.75
mol ). The reactio med/{t o ambient tenperature angy after 90 min,
the solution was tilte£red roigh a pad of ca_gel (rfnsed 20 with
CH2C12). The product fas used™wit urt i Qn. 1H NMR (400

MHz, CDC13) 8 7.73 (d, J = 8.4 Hz, 9]

5 The title compound was prepared from from 2-(4-
hydroxybenzyl)—2—phenoxy—hexanoic acid ethyl ester and what
following the procedure of Example 84. 'y NMR (400 MHz,

CDhCl3) 6 7.49 (dd, 1H, J = 3.91 Hz, J = 1.17 Hz), 7.28 (d4d,
1H, J = 5.08 Hz, J = 1.17 Hz), 7.21 (dd, 2H, J = 8.60 Hz, J

10 = 7.43), 6.99-6.95 (m, 2H), 6.92-6.87 (m, 4H), 6.66 (d, 2H,
J = 8.60 Hz), 4.07 (t, 2H, J = 6.65 Hz), 3.21 (s, 2H), 2.85
(t, 2H, J = 6.65 Hz), 2.26 (s, 3H), 2.02-1.88 (m, 2H), 1.32-
1.09 (m, 4H), 0.71 (t, 3H, J = 7.04 Hz); MS (ES’) calcd for
Cy9H3,NOsS:  Found m/e 506.2 (M + 1, 100%).

15



2H), 7.31-7.17 (m 7H), 4.21 (t, J = 6.8 Hz, 2H), 3.01-2.88 (m 4H), 2.75
(t, J =6.8 Hz, 2H), 2.43 (s, 3H), 2.19 (s, 3H. 25 WD 02/16331

PCT/ USO1M2Q 646633t 167 Step G PCT/US01/22616
(S)-2-Methyl -3-{4-[ 2-(5-net hyl - 2- phenet hyl - oxazol - 4-yl ) -

et hoxy] - phenyl } - 2- phenoxy- propi oni ¢ acid ethyl ester 0O O o c(Oull 5

(S) - 3- (4- Hydr oxyphenyl ) - 2- net hyl - 2- ph Xxypropionic acid ethyl ester (298
ng, 1.0 mmol ), toluene-4-sulfonic acid
2-(5-nethy|-2-phenethy|-oxazo|-4-y|E-etf%l8gster (460 ng, 1.19 mol) and
Cs2CC8 (388 ng, 1.19 mml) are co anhydrous DMF (8 ni) and
stirred for{d6(h- ap-EpcCoHBRSN -8Nd Ll MBRRREI e40f 1 LEERERD) - BBz L XL Ur €
was then CTool'ed and dituted wth ethyl acetate (50 niL), and washed W th
water then brine. The orgaPhenasy-wexandiay agith MySO4 and concentr at ed
in vacuo to a viscous. tan oil. The residue was purified by flash colum

chr omat ogr aphy (200/g s\lica,0O exanes to 25% Et OAc/ hexanes) to provide
unr eact ed phenol 80 nmg)—and t
ng, 67% (91% based\ on recov;Ne

title conpound as a col gyl ess oil (340

5 The title compound was prepared from from 2-(4-
hydroxybenzyl)-2-phenoxy-hexanoic acid ethyl ester and what
following the procedure of Example 82. 'H NMR (400 MHz,

CDCl3) &6 7.29 (dd, 2H, J = 8.60 Hz, J = 7.43 Hz), 7.06-6.94
(m, 5H), 6.70 (d, 2H, J = 8.60 Hz), 4.09 (t, 2H, J = 5.86

10 Hz), 3.30 (4, 1H, J = 14.65 Hz), 3.27 (4, 1H, J = 14.65 Hz),
2.95-2.86 (m, 3H), 2.30 (s, 3H), 2.08-1.92 (m, 4H), 1.83-
1.79 (m, 2H), 1.72-1.69 (m, 1H), 1.60-1.50 (m, 2H), 1.42-
1.18 (m, 7H), 0.71 (t, 3H, J = 7.04 Hz); MS (ES") calcd for
C31HyoNOs: Found m/e 506.3 (M + 1, 100%).

15



CDC13) S 7.31-7.17 (m 9H), 6.98 (tt, J = , 1.2
4H), 4.22 (q, J = 7.2 Hz, 2H), 4.17 (t, J 0 6.8 Hz, 2H), 3.29 (A of Abq,
J = 14.0wap2/143p1 3.13 (B of Abg, J = 14.0 Hz, 1H), 3. 01reT/9%01(225164H),
2.89 (t, J =6.8 Hz, 2H), 2.26 (s, 3H), 1.42 (s, 3H), 1.23 (t, J = 7.2 Hz,
3H); M5 (El+) 514.27 (MrH). WD 02/ 1633%,PCT/ US01/22616 - 168 Step H
(S)-2-Methyl-3-{4-[2-(5-net hyl - 2- phenet hyl - oxazol - 4-yl) -
et hoxy] - phenyl } - 2- phenoxy-propionic acid O N O5
(S)-2-Methyl -3-{4-[2-(5-methyl -2- pﬁggﬁ%#ﬂgl ngazol -4-
yl ) - et hoxy] - phenyl } - 2- phenoxy- propronit acid ethyl ester (340 ng, 0.66
nol ) i n MeOH ((AEQ 2.5 e Hyrle @t -ed. mettth 2N dNaeQHH b0 Il osamb Wwar-ngeldi + o 55 C.
After 18 h, the m xture S ngﬁntra ed under ressure and then
acidified with 10 A YL ) 2 e R S5 AT cted with Et OAc
and then the organi c phases qhied MpSO4), filtered and concentrated to a
; 400 MHz, CDC13) 8 9.00 (br s, 1H)
7.27-7.15 (m 9H), :|7.3 Hz, 1H), 691 (d, J ©7.7 Hz, 2H),
6.78 (d, J = 7.7 Hz\ 15 2FD,:§ (t, J = 6. \, 3.47 (A of ABgq, J =
13.9 Hz, 1H) , 3.13 (B of ABg, J >1I3 .0

s, 4H , 2.89 (t,
J=6.2 Hz, 2H), 2.26 (s, 3H), 1.41 (s, @A);

7 Hz, 1H), 6.87-6.83 (m
0

5 The title compound was prepared from from 2-(4-
hydroxybenzyl)-2-phenoxy-hexanoic acid ethyl ester and what
following the procedure of Example 82. 'H NMR (400 MHz,

CDC1l3) & 7.29 (t, 2H, J = 8.01 Hz), 7.06 (t, 1H, J = 7.43
Hz), 7.00-6.95 (m, 4H), 6.71 (d, 2H, J = 8.60 Hz), 4.10 (t,

10 2H, J = 5.86 Hz), 3.28 (s, 2H), 2.96 (t, 2H, J = 5.86 Hz),
2.30 (s, 3H), 2.13-1.95 (m, 4H), 1.62-1.15 (m, 12H), 1.31
(s, 3H), 0.79 (t, 3H, J = 7.04 Hz); MS (ES') calcd for
C32H4oNOs5:  Found m/e 520.3 (M + 1, 100%).



486.1 (MtH), (El-) 484.1 (MH. WO 02/16331 PCT/US01/ 22616 - 169 Exanple
87 2-Methyl-3-{4-[2-(5-nethyl -2-phenet hyl -oxazol -4-yl)-ethoxy]7

phenyl } - 3v@hens3y- propionic acid OO N OOO 5 Step A PCT/US01/22616

2- Met hyl - 3-{4-[2- (5- net hyl - 2- phenet hyl - oxazol - 4-yl') - et hoxy] -

phenyl } - 2- phenoxy- propi oni ¢ aci d et hyl ter NO\ O O-\ 10 Racemc

3-(4- hydr oxyphenyl ) - 2- net hyl - 2- phenoij pionic acid ethyl ester was
coupl ed by the procedure of Exanple 88, Step G to provide the title
conmpound. 1H NWR (400 MHz, CDC13) b 29 7. (m 7H) 7.15 (d, J = 8.4
Hz, 2H), 6.97 (t, j = 7.2, 1H), 6.84% RS ( 4.21 (q, J = 7.2 He,
15 2H), 4.16g(t2-dleEn§183Hz4- 2&')(5%%&1@& Qtpﬁléﬂetﬂlﬁ b4a@ oz 4- vih), 3.11
(B of Abq, J_—E—O—Hz, TH), 3U/z9b(m ZH), Z88(t J—68F{z, 2H) ,
2.26 (s, 3H), 1.40 —ppe ~DPREeBOXYP D) c /16331

PCT/ USO1/ 22616

Step A

2-(3-Phenyl-propionylamino)-succinic acid 4-methyl ester-

—
N
o]
0]
O o

Methyl L-aspartate (15.0 g, 0.082 mol), DI water (245

10 mlL:), acetone (20 mL), and Na,CO0z (30.8 g, 0.286 mol) were
combined and cooled the solution to 5 °C. 3-Phenyl-propionyl
chloride (13.3 mL, 0.089 mol) was added dropwise via
addition funnel over 10 min. The reaction was allowed to
warm to ambient temperature and stir for 2 h. The reaction

15 Dbecame very thick during this time. Added conc. HCl (50 mL:)
to the slurry until the pH was < 4.0. The reaction mixture
was extracted with CH,Cl; (3x). The organic phase was
washed with water and then dried (MgSO,;), filtered and
concentrated under reduced pressure. The clear, colorless

20 o0il was used without further purification. 'H NMR (400 MHz,
ChCl;) 6 7.92 (br s, 1H), 7.28-7.17 (m, 5H), 6.57 (4, J =
7.6 Hz, 1H), 4.87 (m, 1H), 3.67 (s, 3H), 2.96 (t, J = 7.6



- 170 Step B 2-Methyl -3-{4-[2-(5-nethyl -2-phenet hyl - oxazol - 4-yl ) - et hoxy] -
phenyl } - 2- phenoxy- propionic acid The title conpound was mage according to
t he procedon®16351 of Exanple 88, Step H. 1H NWVR (400 VHz, BDCUS)1/B6%. 15 (br

s, M), 7.27-7.08 (m M. 6.89 (1,73 = 7.3tz 1f), 6.82 (d. J = 7.7 iz,
2, 6.74 (d, I = 7.7 e, 2H). 4.07 (tyod - Hz, 2H), 3.19 (A of ABqg,
= 13.9 Hz, 19, 3 03 (B of ABg, J P Hz 3.04-2.96 (m 4H), 2.84
(t, 1 =62 H, 10 2.23 (s, 3H) | 127(5 3H) WD 02/ 16331

PCT/ US01/ 2261 7 a

(S)—2-(4% gﬁi\/m %92%?5?131&% (- VH Spdn 2By Tokazct - 3520 10,

yl]-et hoxy}seemgybf anheLm]gp()e hut.ye inz ,acid O 00 HNoQ®) St2psh (£, J

0

10

15

20

0 (M+H), 302 (M+H+Na).

Step B
4-0x0-3- (3-phenyl-propionylamino) -pentanoic acid methyl

ester

O\

O o

2- (3-Phenyl-propionylamino) -succinic acid 4-methyl
ester (10 g, 36 mmol), pyridine (50 ml) and acetic
anhydride (45 mL) were combined in a 500 ml: flask. The

reaction mixture was heated at 90 °C for 2 h and then cooled
to ambient temperature. After concentrating the reaction
mixture under reduced pressure, DI water was added (100 mL).
(Potential exotherm!). The reaction mixture was partitioned
between water and CH,Cl,. The organic phase was washed with
1IN HC1l and then dried (MgS0QO,;), filtered and concentrated

under reduced pressure. The material was used without

further purification. 'H NMR (400 MHz, CDCls) & 7.31-7.20 (m,
5H), 6.79 (br d, J = 7.6 Hz, 1H), 4.72 (X of ABX, 1H), 3.65
(s, 3H), 3.01-2.93 (m, 3H), 2.71-2.62 (m, 3H), 2.11 (s, 3H);
MS (EI) 278.1 (M+H).

2- [(5 Met hyl - t hi ophene- 2 carbony % am no su00|nlc acid 4- nethyl ester O-
NO S® 66 Hz, 2H); MS (EI+) 28

J



A m xture of 5-nethyl-2-thi ophenecarboxylic acid (6.44 10 g, 45.4 mol),
N- et hyl - nor pholine (4.82 g, 47.7 mmol), and

2- chl or owoQ 62/di3aet hyl -1, 3, 5-triazine (8.2 g, 46.7 muol) i RCT/USH/R4G0 ni)
was stirred at anbient tenperature for 90 mn. a-Methyl L-aspartate (8.6
g, 46.7 mml), N-nethyl norpholine (9'1%149—’ 95.3 mmol ), and distilled water
(10 nL) were added 15 and the m xture was stirred 3 h. The reaction was
partitioned between CH2Cl12 and 1N HCl. The organi ¢ phase was dried
(MgS04), filtered and concentrated ugggr Eeduced pressure. The cl ear,
colorless oil was used w thout furtheér ppurification. 1H NWVR (400 MHz,
CDC13) 6 7(3NMdithyl)-=pghéndithyPoddol 74091 ( blicekid ac¥dbmékhylHstér 74
(dd, J = 3.6, 0.8 Hz, 31 16 - , D. m 1H)
, 4.07 (s, 3H , 3.06 = 4.4 Hz, 1H) , 3.05
(B of ABX, JBA = 17.8 3H). 5 Step B

3-[ (5- Met hyl -t hi ophe oic acid nethyl
ester O ON S OO ) -am noj] - succinic
acid 10 4-nethyl ester e (60/m.) and acetic

o
In a 100 mLh flask, 4-oxo-3-(3-phenyl-propionylamino)-

5 pentanoic acid methyl ester (10 g, 36 mmol), and acetic

anhydride (28 mL) were combined. Following addition of

concentrated Hy;SO, (1 mL), the solution was heated to 90 °C
for 30 min and then cooled to ambient temperature. The
reaction was slowly diluted with DI water (30 mL, potential

10 exotherm). The reaction mixture was partitioned between
CH;Cl; and water. The organic phase was washed with DI
water, 10% NalCOs (aqg), brine (150 mL), and then dried over
MgS0O; and concentrated to obtain a brown oil. The residue
was purified by column chromatography (600 mL: Si0O,, 35%

15 EtOAc/hexanes) to provide the desired product (3.25 g) as a
pale yellow oil. 'H NMR (400 MHz, CDCli) & 7.33-7.20 (m, 5H),
3.72 (s, 3H), 3.47 (s, 2H), 3.08-2.96 (m, 4H), 2.24 (s, 3H);
MS (BI+) 260 (M+H).



anhydride (50 nmL) were conbined in a 500 nL flask. The reaction m xture
was heated at 90 C for 2 h and then cooled to anbient tenperature. After
concentr WO ny1d43be reaction m xture under reduced pressurBCT/DROMREBYT Was
added (100 nmL). 15 (Potential exotherm ). The reaction m xture was
partitioned between water and CH2Cl2. ?pe or gani ¢ phase was washed with

i N HC1 and then dried (MSOH), fllter and concentrated under reduced
pressure. The material was used without further purification. M5 (EI)
270.1 (MtH). 20 Step C

[ 5- Met hyl - 2- (5- met hyl - t hi ophen- 2-yI ) S5%BzBI - 4-yl ] -acetic acid nethyl ester
In a 100 mL fl asks-debthbinBtBubnthhopheREz4129-yv1) ~acetic acid

car bonyl ) - am no]=4-0x0- pentanoi ¢ acl d net hyl ester(1Z g, 45 WD 02/ 16331
PCT/ USO1/ 22616 - 173 mmy and acetic anhydtide (30 nL) were conbi ned.

i [ sol ution was heated
to 90 Cfor 30 mn and then co , per at ur&. The reaction
was slowy diluted with i erm. The
reaction mxture was par 4ned betmeen CH2( aqd watfer . The organic
phase was washed with DI water and brine (150 nl), N\ard en dried over
MySO4 and concentrated to obtain a brown oil. The residue \wps purified by
col um chr omat ogr aphy (700 nL Si 02,

(5-Methyl-2-phenethyl-oxazol-4-yl)-acetic acid methyl

5 ester (8.75 g , 33.8 mmol), in MeOH (120 mL) was treated
with 5N NaOH (40 mL) and then the solution was warmed to 40
°c. After 40 min, the reaction mixture was concentrated
under reduced pfessure, suspended in water, and then
acidified to pH=1 with 5N HCl. The mixture was extracted

10 with EtOAc (2x), dried (MgSQO,;), and concentrated to provide
5.25 g (63%) of the product as an off-white solid. 'H NMR
(400 MHz, CDCl3) ee'H NMR (400 MHz, CDCl3) & 7.33-7.20 (m,
5H), 3.52 (s, 2H), 3.06-3.03 (m, 4H), 2.24 (s, 3H).

15 Step E
2- (5-Methyl-2-phenethyl-oxazol-4-y1)-ethanol

O

\ |

N

O
BH;-THF complex (49 mL of a 1.0 M solution in THF) was
added dropwise via addition funnel over 50 min to a solution
20 of (5-methyl-2-phenethyl-oxazol-4-yl)-acetic acid (5.05 g,
20.6 mmol) in THF (35 mL). The reaction mixture was stirred

at ambient temperature for 3 h, and then quenched with MeOH

(12 mL). After heating at 50 °C for 2 h, the reaction



10 30% Et OAc/ hexanes) to provide the desired product (3.44 Q)

yel | ow oi

(d, J = 3W@ore331lH),

(s, 2H),
[ 5- Met hyl
[ 5- Met hyl
ester (3.

nm) and then t he solu

as a pale

| . RF=0.39 (50% Et OAc/ hexanes); 1H NVR (400 MHz, CDC13) 6 7.40

2.51 (s, 3H), 2.32 (s, 3H). 15 Step D
-2-(5-net hyl -t hi ophen-2-yl) - ol -4-yl]-acetic acid

6.73 (dd, J = 3.6, 0.8 Hz, 1H), 3. 7RCTESVBH16 3. 55

- 2- (5-met hyl -t hi ophen- 2-yl )-oxazol -4-yl]- 20 acetic acid methyl
44 g , 13.7 mmol), in MeOH (45 nL) was treated with 5N NaCH (16

tio S roed, to 40 38 1 n,
Tkt are BORE SRR CRRE HPBUStnar STRUGE b PIBE A F R e S PEntEER n vt o
then aci dpdiedeionpbFdeivkbn SMikGL. ahlde 1M Naore mé%x@gﬂlecwﬁe@th Et OAc
(2x), dried (MgSO4), and concentrated to provide 2.47 g (76% of the
product adaanwashedhvith bsind. (1¥ MR 100dNEES cPEE3) o807 &3l (d, J

(s’ 3H)

St iedstorelrednir soprtte fyfeniPag®fleifi®d b5 39

2- [ 5- et hyb1@mb Sehebhytotrhaphhens @0 yh).- 5xazpl 33 yifomt Heodne BH3=d HF
conplex (15 n _of a 1.0 Msolution in THF) was

10

15

20

25

provide 3.99 g (84%) of the desired product as a clear,

colorless oil. 'H NMR (400 MHz, CDCl;) & 7.33-7.20 (m, 5H),
3.84 (g, J = 5.6 Hz, 2H), 3.06-2.67 (m, 4H), 2.62 (t, J =
5.6 Hz, 2H), 2.22 (s, 3H); MS (EI+) 232.19 (M+H); 254.15
(M+H+Na) .
Step F
Toluene-4-sulfonic acid 2-(5-methyl-2-phenethyl-oxazol-4-

vl)-ethyl ester

A solution of 2-(5-methyl-2-phenethyl-oxazol-4-yl)-
ethanol (1.2 g, 5.19 mmol) in CH,Cl, at 0°C was treated with
pyridine (1.64 g, 20.7 mmol, 1.68 mL), DMAP (190 mg, 1156
mmol), and tosyl anhyride (2.2 g, 6.75 mmol). The reaction
was warmed to ambient temperature and, after 90 min, the
solution was filtered through a pad of silica gel (rinsed

with CH,Cl;). The product was used without further

purification. 'H NMR (400 MHz, CDCl;) & 7.73 (d, J = 8.4 Hz,
2H), 7.31-7.17 (m, 7H), 4.21 (t, J = 6.8 Hz, 2H), 3.01-2.88
(m, 4H), 2.75 (t, J = 6.8 Hz, 2H), 2.43 (s, 3H), 2.19 (s,
3H) .

the reaction
and

= 3.6
2. 32



added dropwi se via addition funnel over 50 mn to a solution 5 of

[ 5- net hyl - 2- (5- net hyl -t hi ophen- 2-yl ) -oxazol -4-yl]-acetic acid (1.5 g, 6.33
nmol ) i n Wieb2/(aB81 L) . The reaction mxture was stirred aPCHUBIEA2616
tenperature for 3 h, and then quenched with MeOH (4 nL). After heating at
50 Cfor 2 h, the reaction nixture_vvgls £ool ed to ambi ent tenperature, and
10 then partitioned between CH2Cl2 an qN NaCH. The organic phase was
washed with brine (1x 50 nL), dried over MgSO4 and concentrated to obtain
a colorless oil (1.4 g, 99% which ggs uaed wi t hout further purification.
1H NMR (400 MHz, CDC13) 6 7.38 (d, 3“£P3%6 Hz, 1H), 6.73 (dd, J = 3.6, 0.8
15 Hz, 1H), (8)89-18thy1=35{8-Hz, (BbhetBy042(bhnedethdl9okErolHL v12-68 (t, J
= 5.6 Hz, 2H), 2.5 (s, 3H), 2.30 (s, 3H);, N5 (EI+) 224.04 (MFH); 246.06
(MrH+Na) . St eptiozgl 142 ~p&ppionic acid ethyl ester

2- [ 5-net hyl - 2- (5- et hyl -t hi ophen-2- yl)-oxazol -4-yl] -et@yl ester A solution
of 2-[5-nethyl-2-(5-nethyl -thi ophen-2-yl)-oxazol - 4-yl]fethanol (1.42 g,
6.37 mml) in CH2C12 (25 nl) at s treat eehwi pytidime (2.0 g, 25.5
mmol, 2.0 nl), DVAP (233 25 ng, “Sanhyride (2.70 g,
8.28 mml ). The reactiqQn wa ;

mn, the sol ution vvas
x’:

CH2C12). The product
5 (S)-3- (4-Hydroxyphenyl) -2-methyl-2-phenoxypropionic

(rinsed with
M5 (EIl+) 378.1
(MtH). 30

acid ethyl ester (298 mg, 1.0 mmol), toluene-4-sulfonic acid
2—-(5-methyl-2-phenethyl-oxazol-4-yl)-ethyl ester (460 mg,
1.19 mmol) and Cs,CO3 (388 mg, 1.19 mmol) are combined in
anhydrous DMF (8 mL) and stirred for 16 h at 55 °C under an

10 atmosphere of nitrogen. The mixture was then cooled and
diluted with ethyl acetate (50 mL), and washed with water
then brine. The organic layer was dried with MgSO, and
concentrated in vacuo to a viscous. tan oil. The residue was
purified by flash column chromatography (200 g silica,

15 Thexanes to 25% EtOAc/hexanes) to provide unreacted phenol
(80 mg) and the title compound aé a colorless oil (340 mg,
67% (91% based on recovered phenol)). 'H NMR (400 MHz,
CDC1l;3) & 7.31-7.17 (m, 9H), 6.98 (tt, J = 7.2, 1.2 Hz, 1lH),
6.87-6.83 (m, 4H), 4.22 (g, J = 7.2 Hz, 2H), 4.17 (t, J =

20 6.8 Hz, 2H), 3.29 (A of Abg, J = 14.0 Hz, 1H), 3.13 (B of
Abg, J = 14.0 Hz, 1H), 3.01-2.97 (m, 4H), 2.89 (t, J = 6.8
Hz, 2H), 2.26 (s, 3H), 1.42 (s, 3H), 1.23 (t, T = 7.2 Hz,
3H); MS (EI+) 514.27 (M+H).



WD 02/ 16331 PCT/ US01/ 22616 - 175 Step G

(S)-2-(4-{2-[5-Met hyl -2-(5-nmet hyl -t hi ophen-2-yl) -oxazol - 4-

yl ] - et how® ebedsayl ) - 2- phenoxy-butyric acid ethyl ester O PO/OSOIR2Q6S 16 5
(S)-3-(4-Hydroxyphenyl) -2-net hyl - 2- phenoxypr opionic acid ethyl ester (255
ng, 0.85 mml ), toluene-4-sulfonic i(g%(

2-[ 5- met hyl - 2- (5- met hyl - t hi ophen- 2-yTI) azol -4-yl]- et hyl ester (383 nm,
1.02 mmol) and Cs2CC8 (335 ng, 1.02 mmol) are conbined in anhydrous DMF (6
m.) and stirred for 10 16 h at 55 C und der 2N at nosphere of nitrogen. The
mxture was then cool ed and dil ut ed™ P thyI acetate (50 nlL), and
washed with waterythgapibsine- [Ihesofn@@ﬁyg baygenwasydrioge zou-uh ySO4 and
concentrated in vacuo to a viscous tan 0|| The r1esidue was purified by
flash col um chr onmaEagpPs 0y 115 2g 08 §-PHOPARES Ct 8CA%bs Et OAc/ hexanes)
to provide the title corrpound as a col orless oi I (201 ngs 47%. 1H NMR
(400 MHz, CDC13) 7.39 (d, J 3.4 Hz, 1H), 722713(m 4H), 6.97 (t, J
= 7.2 Hz, 1H), 6.85-6.80 (m 4H) 1H)
23-4.17 (m 4H) , 3.26 (A of 1 (B of Abqg, J
13.6 Hz, 1H), 2.94 (t, =

n

5 (8)-2-Methyl-3-{4-[2-(5-methyl-2-phenethyl-oxazol-4-
v1)-ethoxy] -phenyl}-2-phenoxy-propionic acid ethyl ester
(340 mg, 0.66 mmol) in MeOH (10 mlL) was treated with 2N NaOH
(10 mL) and warmed to 55 °C. After 18 h, the mixture was
concentrated under reduced pressure and then acidified with

10 5N HCl to pH = 1. The solution was extracted with EtOAc and
then the organic phases dried (MgS04), filtered and
concentrated to a white foam (273 mg, 85%): 'H NMR (400 MHz,

CDCl;) 6 9.00 (br s, 1H), 7.27-7.15 (m, 9H), 6.95 (t, T =
7.3 Hz, 1H), 6.91 (4, J = 7.7 Hz, 2H), 6.78 (d, J = 7.7 Hz,

15 2H), 4.10 (¢, J = 6.2 Hz, 2H), 3.27 (A of ABg, J = 13.9 Hz,
1H), 3.13 (B of ABgq, J = 13.9 Hz, 1H), 3.04 (s, 4H), 2.89
(t, J = 6.2 Hz, 2H), 2.26 (s, 3H), 1.41 (s, 3H); MS (EI+)
486.1 (M+H), (EI-) 484.1 (M-H).



2H), 2.50 (s, 3H), 2.34 (s, 3H), 1.39 (s, 3H, 1.22 (t, J = 7.2 Hz, 3H);
M5 (EI+) 505.9 (MtH); 637.8 (MrH+Cs). WD 02/16331 PCT/ USO1/ 22616 - 176
Step H WB)o21q3at { 2- [ 5- Met hyl - 2- (5- et hyl - t hi ophen- 2-yl ) - PREDSI1/22616
yl ] -et hoxy}-benzyl) - 2- phenoxy-butyric acid O O\ I \ O.0 NOS 5
(S)-2-(4-{2-[5-Methyl -2-(5-net hyl -thi %g)en_-z-yl)-
oxazol - 4-yl]-et hoxy}-benzyl)-z-phenoxa- utyric acid ethyl ester (201 ng,
0.40 mmol) in MeOH (8 nmL) was treated with 2N NaOH (8 nmL) and warnmed to 55
C. After 18 h, the mxture was co centiatﬁz under reduced pressure and
then acidified 10 with 5N HC1 to pFre™8-TRé solution was extracted with
Et OAc andyifiepn{hes of ganpc (phaserydr p eghéVoB}) - okbkberedylandtaergent r at ed
to a white foam (158 ng, 81% that was dried n a vacuumoven at 50 C for
24 h: 1H NMR (400 MHz, plexyd}-2-phggoxy-pjopignactpcidy) 7.16 (t, J = 8.0
Hz, 2H), 15 7.10 (d,, J = 8.4 Hz, 2H), 6.96 (t, J = 7.2 Hz, 1H), 6.83 (d, J
= 7.6 Hz, 2H), 6. 1@ , 6.71 (dd, J = 3.6, 0.8 Hz, 1H),
4.13 (t, J = 6.8 Abg, J = 13.6 Hz, 1k, 3.00 (B of
Abg, J = 13.6 Hz, 6.8 Hz, 2 (s/f3H), 2.31 (s,
3H), 1.31 (s, 3H).

O 0

O

!

5 .
Step A
2-Methyl-3-{4-[2-(5-methyl-2-phenethyl-oxazol-4-yl)-ethoxy] -
phenyl}-2-phenoxy-propionic acid ethyl ester

@)

\ 0

N LA

O 0™\,
@O

10 Racemic 3- (4-hydroxyphenyl)-2-methyl-2-phenoxypropionic

acid ethyl ester was coupled by the procedure of Example 88,
Step G, to provide the title compound. 'H NMR (400 MHz,
cpCls) & 7.29-7.19 (m, 7H), 7.15 (d, J = 8.4 Hz, 2H), 6.97
(¢, g =7.2, 1H), 6.84- 6.81 (m,4 H), 4.21 (g, J 7.2 Hz,

15 2H), 4.16 (t, J = 6.8 Hz, 2H), 3.27 (A of Abqg, J 14.0 Hz,

| 1H), 3.11 (B of Abg, J = 14.0 Hz, 1H), 3.07-2.95 (m, 4H),
2.88 (£, J = 6.8 Hz, 2H), 2.26 (s, 3H), 1.40 (s, 3H), 1.22
(t, 0 = 7.2 Hz, 3H).



20 WD 02/16331 PCT/ US01/ 22616 - 177 Exanple 89
2-(4-{2-[5-Met hyl - 2- (5-net hyl -t hi ophen-2-yl)-oxazol -4-yl]-
et hoxy} - ve@ayle32- phenoxy butyric acid O S\ NO O O C61/Tka/22ntd e
conpound was prepared in the manner of Exanple 86 fromracemc
3- (4- hydr oxyphenyl) - 2- net hyl - 2- phenpxjy_pd opionic acid ethyl ester and
t ol uene-4-sulfonic acid
2- [ 5- net hyl - 2- 5- net hyl -t hi ophen- 2-yl ) -oxazol -4-yl)- ethyl ester. 1H NWR
(400 MHz, CDC13) 8 7.35 (d, J = 3.2 , 18 1H), 7.03-6.99 (m 4H), 6.83 (t,
J=7.2 H, 1H), 6.75-6.70 (m 5H), "4°88°(t, J = 6.4 Hz, 2H), 3.12 (A of
Abqg, J = 23mBth{z-31kl, [2-86-fubthd1=26phehzngt) 0xdz81-1Bvaf) -Abgoxd1= 13.6
Hz, 1H), Z.48 (s, 3H), 2.27 (s, 3H), 1.12 (s, 3H). W 02/ 16331
PCT/ USO1/ 22616 - 178 Ek&ﬁuﬁé—éop enoxy-propionic acid
2- Met hyl - 3-{5-[3-( D hy| - 2- nyl -0 | - 4- =propionyl] -
t hi ophen- 2-yl }@g?pﬁéggéy%é%?%g?gﬁi %’lagc%ﬁ%é% aécXQ‘llHE; ReORhLl procedure

5 of Example 88, Step H. H NMR (400 MHz, CDCli;) & 9.15 (br s,

1H), 7.27-7.08 (m, 9H), 6.89 (t, J = 7.3 Hz, 1H), 6.82 (d, J
= 7.7 Hz, 2H), 6.74 (d, T = 7.7 Hz, 2H), 4.07 (t, J = 6.2

Hz, 2H), 3.19 (A of ABg, J = 13.9 Hz, 1H), 3.03 (B of ABg, J
= 13.9 Hz, 1H), 3.04-2.96 (m, 4H), 2.84 (t, J = 6.2 Hz, 2H),
10 2.23 (s, 3H), 1.27 (s, 3H).



O OS" NOH O 5 Step A
3- Hydr oxy- 2- net hyl - 2- phenoxy- 3-t hi ophen-2-yl -propionic acid CO®2H | \ OS
To a 2. 0owoswlassi on of LDA in THF/ heptane/ ethyl benzeneC(/28@/22hi6 408
mol ) cool ed by an ice/ acetone bath, a 10 0.75 M sol ution of

2- phenoxypropionic acid (30.8 g, 185 nﬁo in THF (250 nmL) was added
dropwi se over 30 mn, Kkeeping the reacti on tenperature below -10 C. After
allowing the reaction mxture to stir for 15 min, a 0.75 M solution of
2-t hi ophenecar boxal dehyde (20.8 g, 181%E mg)l]:% é[ﬂ 15 THF (250 nL) was added
dropwi se over the course of 1 h, i gé he reaction tenperature

bel ow -5 Cyshtbers-spirsingchol -2-ME0mathQ1CenkBbieanal ygi s oxhowadathe
reaction to be conpl ete. |ne reaction was pourecl Imto ice ~water {600 m.)
and et her (500 nlL)yhhsehbdan) -Heraiea)2-ph W-bRrLYE331 aRrdH USO1/ 22616 -
179 was added and the |ayers were separ at ed. The aque
further extracted with Et20:Qhexafne (1:2) (750 ni). Th

e

5 Step A

2-[ (5-Methyl-thiophene-2-carbonyl)-amino] -succinic acid 4-

methyl ester

O—
O
N
B 0
S 0 o

A mixture of 5-methyl-2-thiophenecarboxylic acid (6.44
10 g, 45.4 mmol), N-methyl-morpholine (4.82 g, 47.7 mmol), and
2-chloro-4, 6-dimethyl-1,3,5-triazine (8.2 g, 46.7 mmol) in
THF (100 mL) was stirred at ambient temperature for 90 min.
B-Methyl L-aspartate (8.6 g, 46.7 mmol), N-methylmorpholine
(9.64 g, 95.3 mmol), and distilled water (10 mL) were added
15 and the mixture was stirred 3 h. The reaction was
partitioned between CH,Cl, and 1N HCl. The organic phase
was dried (MgSO4), filtered and concentrated under reduced

pressure. The clear, colorless oil was used without further

purification. 'H NMR (400 MHz, CDCl;) & 7.39 (4, J = 3.6 Hz,
20 1H), 7.09 (br d, J = 7.6 Hz, 1H), 6.74 (dd, J = 3.6, 0.8 Hz,



organi c |

m.), andwoezi@ayers

ayers were checked for product then discarded. Ethyl acetate (500
m.) was added to the aqueous layer, 5 acidified to pH=2 wth conc. HCL (18

wer e separated. The aqueous | ayer waBCEYSo1zZR26®d W t h

ethyl acetate (2 x 200 nL). The organic layer was dried over NaCd and
sol vent renoved in vacuo to provide 5 g of crude product. The product
in the next step Wit hout 10 further purification: 1H NVR (400 Mz,

was used
CDC13) 8
(m 2 H

(M-1)-
CH2C12 at
485 mmol )

7.33 (dd, 1 H, 7.26 (m 2 H, 7.12 (m 1 H, 7.04 (d, 1 H),

6. 97

157 5 8008 192 vty B dRoxg b i BandR 2% PERY oo ¢4 d G0

O To a sokwtiop, of 4t.ui ethylisi) are ((556(B4c£f, ABK A g8, =48%. 6Bl ) 34,n=100 M. of
-20 C, boron trlfluorlde 20 diethyl etherate (68.8 g, 61.5 ni,

4udsHaddeH) ; A2 - 53] USir oRHOf-

3- hydr oxy- 2- net hyl - 2- phenoxy- 3-t hi ophen-2-yl - propionic acid (45.0 g,
CH2C12 (600 nL) was then added dropwi se to the BF3 solution over

nmol ) in

for 2 h. The r

PCT/ US01/
adj ust ed

10

162

1 h, Keeping the tenperature at -155€epliBe reaction was stirred at 0 C 25
Ctl A VK{02/16331
2 A FREAEEEMEC pH was
acid methyl ester
O——
O
I~
2-[ (5-Methyl-thiophene-2-carbonyl)-amino]-succinic acid
4-methyl ester (12 g, 45 mmol), pyridine (60 mL) and acetic

15

20

25

anhydride (50 mL) were combined in a 500 mL flask. The
reaction mixture was heated at 90 °C for 2 h and then cooled
to ambient temperature. After concentrating the reaction
mixture under reduced pressure, DI water was added (100 mL).
(Potential exotherm!). The reaction mixture was partitioned
between water and CHyCl,. .The organic phase was washed with
1IN HC1l and then dried (MgS0Q,), filtered and concentrated
under reduced pressure. The material was used without

further purification. MS (EI) 270.1 (M+H).

Step C
[6-Methyl-2-(5-methyl-thiophen-2-yl)-oxazol-4-yl]-acetic

acid methyl ester

In a 100 mL flask, 3-[(5-methyl-thiophene-2-

carbonyl)-amino] -4-oxo-pentanoic acid methyl ester (12 g, 45



to pH=4.0 using 1 N HC1 and 1 N NaOH. The organic |ayer was separated and
t he aqueous | ayer was further extracted wth CH2Cl2 (2 x 300 M.). The
conbi ned voo gaNi361 | ayers were then 5 washed with 0.1 N HClP¢BOGowd2$16and
water (2 x 300 nL). Xylene (150 nL) and NaCl were added and the organics
were concentrated to dryness to yielq%%g.p g of crude product. The
product was used in the next step without further purification: 1H NVR (400
MHz, CDCl3) 6 6.86- 7.29 (m 8 H, 10 3.53 (d, 2 H, 3.37 (d, 2 H), 1.44

(s, 3 H ; (EL) .263. 1. (MW T p .

S Merhyl - BTBRLNORY S aE RS AT a i, SRTOREY MEFE SSERIPSCIs ester Q O S
O In a 108cmiokenkeaddltiadng odf chbniehlybt3dnkts0; | ¢1 mirty osqguani di ne (MING
was added to a solution of ether (30 nL) and 5 N KOH (2.3 nL) and stirred
until N2 evdlbiponw@e beased. tion 98ndt htor bedkein gnddehen cooled to

2- met hyl - 2- phenoxy- 3- thi ophen-2-yl - propi,oni ¢ aci .00. s di ssol ved
o Do o TBIeh R Leterk hsoRaer Aht: 2RRRR: SR Bed rlrkiiedi e B e the ¢ hon
placeds i npa {avar fhaskicopbaichitig1deXkoktelm)acetoRe rebile 123aUaQus uk-ayer was

frozen and the ether l|ayer 25 decanted into the other beaker containing the
crude aci #asspputibaonTRi Hefivertr €hveb: tavsh wittier ed Thy cnganidl tiemeg 5

was washed with DI water and brine (150 mL), and then dried
over MgS0O, and concentrated to obtain a brown oil. The
residue was purified by column chromatography (700 mL SiOj,
10 30% EtOAc/hexanes) to provide the desired product (3.44 g)
as a pale yellow oil. Rf=0.39 (50% EtOAc/hexanes); 'H NMR
(400 MHz, CDCl;) & 7.40 (d, J = 3.6 Hz, 1H), 6.73 (dd, J =
3.6, 0.8 Hz, 1H), 3.71 (s, 3H), 3.55 (s, 2H), 2.51 (s, 3H),
2.32 (s, 3H).
15
Step D
[5-Methyl-2-(5-methyl-thiophen-2-y1l)-oxazol-4-yl]-acetic

acid
[5-Methyl-2- (5-methyl-thiophen-2-yl)-oxazol-4-yl]-

20 acetic acid methyl ester (3.44 g , 13.7 mmol), in MeOH (45
mL) was treated with 5N NaOH (16 mL) and then the solution
was warmed to 40 °C. After 30 min, the reaction mixture was
concentrated under reduced pressure, suspended in water, and
then acidified to pH=1 with 5N HCl. The mixture was

25 extracted with EtOAc (2x), dried (MgSO.), and concentrated
to provide 2.47 g (76%) of the product as an off-white
solid. 'H NMR (400 MHz, CDCl;) & 7.43 (4, J = 3.6 Hz, 1H),
6.73 (dd, J = 3.6, 0.8 Hz, 1H), 3.59 (s, 2H), 2.51 (s, 3H),
2.32 (s, 3H).

»
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WO 02/ 16331 PCT/US01/ 22616 - 181 mn, which by HPLC showed the reaction
to be conplete. The solvent was renoved in vacuo to provide a crude oil.
Puri fi catwon2/iss3f | ash chronmat ography Et OAc: hexane (1: 10) pCcpuswiixtets 533 ny
of desired product (28 %: 1H NWR (400 M—Iz 5 CDC13) 7.16-7.22 (m 4 H),
6.96 (m 1 H, 6.92 (m 1 H), 684(nl1 3.73 (s, 3 H, 3.49 (d, 1 H,
3.38 (d, 1 H, 1.42 (s, 3 H; M (H) f77 1 (MrH) +. Step D 10

3- (5- Met hyl - 2- phenyl - oxazol - 4-yl) - proplonltrlle O ~~N N Tol uene-4-sul fonic
acid 2- (5-nmethyl-2-phenyl oxazol - g% hyl ester (5.00 g, 14.0 mmol),
sodi um cyani de (852 ng, 16.8 rrrml) f ot assi um bi carbonate (1.70 g,

16. 8 mmol ) {5-MEeFRy Lopbii Hefle8RY1 VEHOSPHEY 2 STl LBHakB1 DVEE) ( 58t Abhoat 50 C
for 2 h, Then overnight at_ 25 C_ The m xture was then poured into H2O0 (50
mL) and extr acB®d THE re@mulex 2036 3¢ af a 1 Jhe or@rhumt o alferTI\T/@r é'g®nbi ned
Lhen velshedth 95601 L300 0L ap0l o \aGL (50GOLY. ofred puel Ml The

sol vent was I n vacuo O pr OVI as a

white 5p0V\dEr [B&héNhBlQQQQSM@th@D@BioﬁlénQS {7 Bxlai)aol¥4391]€m:e81bl), 2.81
(t, 2 H, 2,71 2 2.35 (s, 3 H) (E1) 23,1 (MrH) + VO
02/16331 @%?¢US 1$2961 .33 mmol) in TH (10 mL The reaction

mixture was stirred at ambient temperature for 3 h, and then

quenched with MeOH (4 mL). After heating at 50 °C for 2 h,
the reaction mixture was cooled to ambient temperature, and
10 then partitioned between CH,Cl; and 1N NaOH. The organic
phase was washed with brine (1x 50 mL), dried over MgSO, and
concentrated to obtain a colorless oil (1.4 g, 99%) which
was used without further purification. M NMR (400 MHz,
CDCl3) 6 7.38 (4, J = 3.6 Hz, 1H), 6.73 (dd, J = 3.6, 0.8
15 Hz, 1H), 3.89 (g, J = 5.6 Hz, 2H), 3.04 (t, J = 5.9 Hz, 1lH),
2.68 (t, 0 = 5.6 Hz, 2H), 2.51 (s, 3H), 2.30 (s, 3H); MS
(EI+) 224.04 (M+H); 246.06 (M+H+Na) .

Step F
20 Toluene-4-sulfonic acid 2—[5—methyl—2—(5—methy1—thiophen—2—

vl)-oxazol-4-yl]-ethyl ester

A solution of 2-[5-methyl-2-(5-methyl-thiophen-2-yl)-oxazol-
4-yl]l-ethanol(1.42 g, 6.37 mmol) in CH,Cl; (25 mL) at 0°C was
treated with pyridine (2.0 g, 25.5 mmol, 2.0 mL), DMAP (233

25 mg, 1.91 mmol), and tosyl anhyride (2.70 g, 8.28 mmol). The
reaction was warmed to ambient temperature and, after 90
min, the solution was filtered through a pad of silica gel
(rinsed with CHyCl;). The product was used without further
purification. MS (EI+) 378.1 (M+H).

30



- 182 Step E 3-(5-Methyl - 2- phenyl - oxazol -4-yl)-propionic acid p O NO A
m xture of 3-(5-nethyl-2-phenyl -oxazol-4-yl) 5 propionitrile (3.4 g, 16.0
nmol ) andvoiel1q330 nl) was stirred at 95 C for 4.5 h. Therperastiynniem xt ure
was cooled to room tenperature, poured into ice water (50 nlL). The product
was extracted with a 1:1 mxture of_ ,%9 and EtOAc (2 x 50 nL). The

conbi ned organic |ayers were washed with sat. Nad (50 10 nl), dried over
NaCl , and solvent renoved in vacuo to afford 2.27 g (61 % of acid as a
white solid: 1H NVR (400 MHz, CDClBé 7 93 (m 2 H, 740 (m 3 H, 2.78
(t, 2 H, 2.76 (t, 2 H, 2 32 (s, Ff ®\e (El') 232.0 (MrH) +. WO 02/ 16331
PCT/ USO1/ 226162-{4183- [§Lﬁ§tﬁyl 2—(5- methyl thlophen 2-yl) - oxazol—é—

2- Met hyl - 3-{5- 5 5-met %I 2-cheny|
t hi ophen- 2-vy; 7 X AL ¢ rn ,-0/
I

01/\

NS

\ "
S
5 (S) -3~ (4-Hydroxyphenyl) -2-methyl-2-phenoxypropionic

acid ethyl ester (255 mg, 0.85 mmol), toluene-4-sulfonic
acid 2-[5-methyl-2-(5-methyl-thiophen-2-yl)-oxazol-4-y1]-
ethyl ester (383 mg, 1.02 mmol) and CsyCOs3 (335 mg, 1.02

mmol) are combined in anhydrous DMF (6 mL) and stirred for

10 16 h at 55 °C under an atmosphere of nitrogen. The mixture
was then cooled and diluted with ethyl acetate (50 mL), and
washed with water then brine. The organic layer was dried
with MgS0O, and concentrated in vacuo to a viscous tan oil.
The residue was purified by flash column chromatography (200

15 g silica, hexanes to 25% EtOAc/hexanes) to provide the title
compound as a colorless oil (201 mg, 47%). ‘H NMR (400 MHz,
CDCl3) 6 7.39 (4, J = 3.4 Hz, 1H), 7.22-7.13 (m, 4H), 6.97
(¢, J = 7.2 Hz, 1H), 6.85-6.80 (m, 4H), 6.72 (dd, J = 3.6,
1.2 Hz, 1H), 4.23-4.17 (m, 4H), 3.26 (A of 2bg, J 13.6 Hz,

20 1H), 3.11 (B of Abqg, J = 13.6 Hz, 1H), 2.94 (t, J 5.6 Hz,
2H), 2.50 (s, 3H), 2.34 (s, 3H), 1.39 (s, 3H), 1.22 (t, J =
7.2 Hz, 3H); MS (EI+) 505.9 (M+H); 637.8 (M+H+Cs).

1l

I



5 A sanpl e of 3-(5-nethyl-2-phenyl -oxazol -4-yl)-propionic acid (2.27 g,
9.82 mml) was dissolved in anhydrous CH2C12 (20 nmlL) followed by addition
of a cat av@ovr/es3anount of DMF (0.72 nL) and sl ow additi onpof/usoi22bMesol uti on
of oxalyl chloride (7.36 nL). The reaction mxture was stirred at 10 room
tenperature for 24 h under N2. The sol.y Ve t was renoved in vacuo to provide
crude acid chloride which was then dissblved in 10 nL anhydrous CH2Cl12 and
then added to a flask containing

2- met hyl - 2- phenoxy- 3-t hi ophen- 2-yl - p@g gl c acid nethyl ester (527167)
(2.51 g, 9.11 mmol) in anhydrous 15 (10 nmL) at O C under N2.
Anhydrous 1g9-HL paCl4- [s0kithon-£5.(6-Akthyaschhephaddeddyopwhseiag-0 C
After 1 h, the reaction Was cnecKed by HPLCC, 11 appeared that Titile

pr oduct had for nedylAnethexvi-B ENY A s,

to stir for 24 h at roomterrperature 20 \Men the startlng cgaterlals wer e
consuned, the reaction was quenched by adding 6 M HCL dropjuM se at 0 C
until solid forns (20 nL) and the/aqueous phas ted with WO
02/ 16331 PCT/ US01/ 22616 - 18 The.s ganmh | ayer was

washed with water (50 ni) a Fol | owi ng
col umm chr omat ogr aphy 1.31 g (30%
of product was obtain H NI\/RN(400 5 Mz 2 H, 7.56

(d, 1 H, 7.38 (m 3 :3720(m 2 H,

(s, 3 H,

6.84 (t, 1 H),

m 3 H, 3.72
5 (S)-2-(4-{2-[5-Methyl-2- (5-methyl-thiophen-2-yl)-
oxazol-4-yl]-ethoxy}-benzyl)-2-phenoxy-butyric acid ethyl
ester (201 mg, 0.40 mmol) in MeOH (8 mL) was treated with 2N
NaOH (8 mL) and warmed to 55 °C. After 18 h, the mixture
was concentrated under reduced pressure and then acidified
10 with 5N HCl to pH = 1. The solution was extracted with
EtOAc and then the organic phases dried (MgSO,), filtered

and concentrated to a white foam (158 mg, 81%) that was
dried in a vacuum oven at 50 °C for 24 h: H NMR (400 MHz,

CDC1l3) &6 7.36 (4, J = 3.6 Hz, 1H), 7.16 (t, J = 8.0 Hz, 2H),
15 7.10 (4, J = 8.4 Hz, 2H), 6.96 (t, 0 = 7.2 Hz, 1H), 6.83 (d,
= 7.6 Hz, 2H), 6.75 (d, J = 8.8 Hz, 2H), 6.71 (dd, J =
.6, 0.8 Hz, 1H), 4.13 (t, J = 6.8 Hz, 2H), 3.18 (A of Abg,
13.6 Hz, 1H), 3.00 (B of Abg, J = 13.6 Hz, 1H), 2.90 (t,
6.8 Hz, 2H), 2.49 (s, 3H), 2.31 (s, 3H), 1.31 (s, 3H).

t

J
3
J
J

20



3.50 (d, 1 H, 3.33 (d, 1 H, 3.28 (t, 2 H, 2.89 (t, 2 H, 2.33 (s, 3 H,
1.41 (s, 3 H; M5 (El) 490.2 (MtH)'. 10 Step G

2- Met hyl 330 p51433t ( 5- net hyl - 2- phenyl - oxazol - 4-yl ) - pr opi onyP{¥/US01/22616

t hi ophen- 2-yl }-2- phenoxy-propionic acid (515337) O OS O N Hydrolysis,
usi ng the procedure of Exanple 1 Step J[:,} 15 provided 275 ng (94 % of
product from 300 ng of 2-nethyl - -

{5-[3-(5-net hyl - 2- phenyl - oxazol - 4 yl ) - propi onyl ] -thi ophen- 2-

yl } - 2- phenoxy- propi oni ¢ aci d net hyl estir: 1H NWVR (400 MHz, CDC13) 8 8.05
(d,2H),760(d 1 H, 7.42 (m (m 2 H, 6.84 (t, 1 H, 6.81
(m 3 M. 380918 iberg135- Y@—Q&tk@@el%hﬁf%gﬁaé/ 226165220183 A - 2 H),
333(d 17H), 2795 (t, 2 A, Z.40 (5, 3 H, I.41T (35, 3 H, N5 (El) 476.0
( M+H) +. Exanple 91 5ethoxy}-benzyl) - 2—phenoxy butyrlc acid

2- Met hyl - 3- {5- [ 3- (5- net hyl - 2- phenyl - oxazol - 4-yl ) - propyl ] -
thlophenZyI}thenxy\\ropl cid~/"1 O O\ SN

5 The title compound was prepared in the manner of
Example 86 from racemic 3-(4-hydroxyphenyl)-2-methyl-2-
phenoxypropionic acid ethyl ester and toluene-4-sulfonic
acid 2-[5-methyl-2-5-methyl-thiophen-2-yl)-oxazol-4-y1l)-
ethyl ester. 'H NMR (400 MHz, CDCl3) & 7.35 (d, J = 3.2 Hz,

10 1H), 7.03-6.99 (m, 4H), 6.83 (t, J 7.2 Hz, 1H), 6.75-6.70
(m, 5H), 4.08 (t, J 6.4 Hz, 2H), 3.12 (A of Abqg, J 13.6
Hz, 1H), 2.86 (t, J 6.4 Hz, 2H), 2.81 (B of Abg, J 13.6
Hz, 1H), 2.48 (s, 3H), 2.27 (s, 3H), 1.12 (s, 3H).

il



O Step A 3-{5-[1-Hydroxy-3-(5-nethyl-2-phenyl -oxazol -4-yl)-propyl]- 10

t hi ophen- 2-yl }-2-net hyl - 2- phenoxy-propionic acid nethyl ester 0-O O r/rN
O A saneownie32t net hyl - 3- {5-[ 3- (5- met hyl - 2- phenyl - oxazol PCT/US01/22616
4-yl)-propionyl]-thi ophen-2-yl}-2-phenoxy-propionic acid 15 nmet hyl ester
(1.00 g, 2.04 mmol) was dissolved in THE (40 nL) and MeOH (20 niL) and
cooled to 0 C. Sodi um borohydri de WO 02/716331 PCT/ US01/22616 - 186 (115
ng, 3.06 nmol) was added and allowed to stir at 0 C for 45 mn. The
reacti on was nonitored by HPLC. Up%n thg gﬁnpletion of the reaction, the
bul k of the solvent was renoved i § drd water (40 nL) was added. The
mi xture 5pweetaghdatied (with- ﬁtepfﬂhﬁ@lz(-%ﬂeﬁkﬂ —and 281 ed ) Lo o3Q oy ] - Thi's
aqueous nixture was then extracted W th CHZCIZ (2 X bU M) . The organic
fracti ons were combitHEDPhE 2 Npie - & ¢ aehdhved in vacuo to
give a crude oil. Flash chronatograp (gradlent 20 %to 40 W EtOAC in
hexane) 10 provided 650 ng (65 product: 1H NVR (400 MHz,
CDC13) 8 8.02 (d, 2 H , 7.47 (m (m %)FD , 6.96

OH

5 Step A

3~Hydroxy-2-methyl-2-phenoxy-3-thiophen-2-yl-propionic acid
COH

B 1

S o

To a 2.0 M solution of LDA in THF/ heptane/ ethyl

benzene (200 mL, 408 mmol) cooled by an ice/ acetone bath, a
10 0.75 M solution of 2-phenoxypropionic acid (30.8 g, 185

mmol) in THF (250 mL) was added dropwise over 30 min,

keeping the reaction temperature below -10 °C. After

allowing the reaction mixture to stir for 15 min, a 0.75 M

solution of 2-thiophenecarboxaldehyde (20.8 g, 185 mmol) in
15 THF (250 mL) was added dropwise over the course of 1 h,

maintaining the reaction temperature below -5 °C. After

stirring for 5 min at 0 °C, HPLC analysis showed the
reaction to be complete. The reaction was poured into ice

water (600 mL) and ether (500 mL) was added. Hexane (1.0 L)



(t, 1 H, 6.79 (m 3 H), 6.68 (d, 2 H), 4.96 (m 1 H, 3.72 (s, 3 H, 3.43
(d ,

3
(d, 1 H, 3.29 , 1 H, 2271 (m 2 H, 2.30 (s, 3 H, 217 (m 2 H, 1.42
(s, 3 H wOMBIq3El ) 492.2 15 (M+tH)+. Step B PCT/US01/22616
2- Met hyl - 3-{5-[ 3- (5- net hyl - 2- phenyl - oxazol - 4-yl ) - propyl ] -
t hi ophen- 2-yl } - 2- phenoxy- propi oni ¢ aci thyl ester 0/ O~ rNU 20 To a
solution of triethylsilane (0.62 nL, 3. Tol) in CH2Cl2 (4 nmL) at -20 C,

boron trifluoride di ethyl etherate (0.49 nL, 3.89 mmol) was added. A
sol ution of Bﬁéa V\Q Oéll 331 PCT/US01/ 22616 - 18
hydr oxy- 3¥¢5- ABER 289phaRy L 2¥RLFo Sy FRPREBEGFT - t ifGpRERecus layer

2-yl }-2- ”ﬁhByEu%tﬁ@%nakirBEQ%GQ%h%haﬁhgo”EE@%&n@S frz£65@5onﬁL 1. 3@h@ﬂvl)
in CH2C12 (4 nl) was then added dropwi se to the BF3 solution over 1 h,

keepi ng th@gﬁ@ﬂrpeitayarfé wers c.h@ca«:edﬂf@rr paoduct \R@@nstdilrSrO@@td&ti 0 Cfor 2
h. The r u e thl ro diluted wth
1.8 nL of E%ﬁ% \gggt% ?gﬁllawag%wa jUS e N?Oéﬁ %EE a@%ﬁeﬁﬁs Ta%deﬁm and 1 N

NaOH. &r heaeligalﬁhéd| awepmsmenab@hed aocd (tBemagueeus lcayenayassfurt her
extracted with CH2C12 (2 x 30 _
were separated. The agueous layer was extracted with ethyl
acetate (2 x 200 mL). The organic layer was dried over NaCl
and solvent removed in wvacuo to brovide 50.0 g of crude

product. The product was used in the next step without

10 further purification: 'H NMR (400 MHz, CDCl3;) & 7.33 (dd, 1
H), 7.26 (m, 2 H), 7.12 (m, 1 H), 7.04 (4, 1 H), 6.97 (m, 2
H), 6.87 (dd, 1 H), 5.37 (s, 1 H), 1.40 (s, 3 H); MS (EI-)
277.1 (M -1)".

15 Step B
2-Methyl-2-phenoxy-3-thiophen-2-yl-propionic acid

O
/
s O

O

To a solution of triethylsilane (56.4 g, 77.4 mL, 485
mmol) in 100 mL of CH,Cl, at -20 °C, boron trifluoride
20 diethyl etherate (68.8 g, 61.5 mL, 485 mmol) was added. A
solution of 3-hydroxy-2-methyl-2-phenoxy-3-thiophen-2-yl-
propionic acid (45.0 g, 162 mmol) in CH,Cl, (600 mL) was
then added dropwise to the BF; solution over 1 h, keeping
the temperature at -15 °C. The reaction was stirred at 0 °C

25 for 2 h. The reaction was quenched with 1 N NaOH (approx.



10 M.). The conbi ned organic | ayers were then washed with 0.1 N HCl1 (30

m.) and water (2 x 30 nm.). Xylene (15 nL) and NaC were added and the

or gani cs wepxmigencentrated to dryness to yield a yel |l ow PCT/USHMR6pr oduct

was used in the next step without further purification: 1H NVR (400 MHz,

15 CDC13) S 7.95 (d, 2 H), 7.37 (m 4 I-Q 7.20 (m 1 H), 6.96 (t, 1 H),

6.84 (d, 2 H, 6.60 (dd, 2 H, 3.72"(31 63 3.41 (d, 1 H), 3.30 (d, 1

H) , 278(t 2 H, 2.50 (t, 2 H, 2.24 (s 3H) , 2.00(m 2 H , 1.43

(s 3 H 02/ 16331 PCT/ us01/ 2261 188 Step
2- Met h @3/5 3“”'%)5 ‘%:311(“36%‘{“1’1{}@%88h@ﬁy? o¥as 8- 20§ Fher BRyIps ajuatea

thlophen @o %ﬁ 2: @h§§9ﬁﬁ @rﬂpH@m'ﬁnécidNCNa§Ho NrBe organic layer was

2- Met hyl - yl - 2- phenyl - oxazol - 4-yl) -

propyl ] -tﬁemh@he@ Fhil- zhphqugyupr ébpyemwaacfdrﬂ:iaahrylex@saeltedm@thg) was

di ssol ved_j n..Et 1 and  t hen OH .nL), was added.  This

it or o VB SRetr o8 Ty ar T EoRRR S ot AR Y sh 1o

room tsenpgds slh&id ewaod &OltNeHCaCI dobi fd) t engHz3 by tbedeopm¢.addi tion of

5 NHCL. This acidic mxture was diluted with H20 (10 nlL) and then
Xylene (150 miL) and NaCl were added and the organics were
concentrated to dryness to yield 40.0 g of crude product.

The product was used in the next step without further
purification: 'H NMR (400 MHz, CDCl;) & 6.86- 7.29 (m, 8 H),

10 3.53 (4, 2 H), 3.37 (d, 2 H), 1.44 (s, 3 H); MS (EI) 263.1
(M+H) *.

Step C
2-Methyl-2-phenoxy-3-thiophen-2-yl-propionic acid methyl

15 ester

N NP

S O~

O

In a 100 mL beaker, 1.12 g of l-methyl-3-nitro-1-

nitrosoguanidine (MNNG) was added to a solution of ether (30
mL) and 5 N KOH (2.3 mL) and stirred until N, evolution

20 ceased. In another beaker, crude 2-methyl-2-phenoxy-3-
thiophen-2-yl-propionic acid (1.00 g) was dissolved in
CH2C1l,; (20 mL). The beaker containing the ether/base
mixture was then placed in a Dewar flask containing dry ice/
acetone, the aqueous layer was frozen and the ether layer

25 decanted into the other beaker containing the crude acid

solution. This mixture was then stirred for an additional 5



extracted with CH2C12 (2 x 25 nL). The organic |ayers were conbined, dried
over NaCl, and sol vent renoved in vacuo which provided 354 ng (92 % of
desired axdd216381 NVR (400 15 MHz, CDC13) 8 8.05 (d, 2 H),pr@1r/8S01(2rp164 H),
7.23 (m 1 H, 7.03(t, 1 H, 6.95(d, 2 H, 6.70 (d, 1 H, 6.62 (d, 1 H,
3.40 (d, 1 H), 3.30 (d, 1 H, 2.80 (t, H, 2.52 (t, 2 H, 227 (s, 3 H

, 2202 (m 2 H , 1.44 (s, 3 H ; M 462.2 (M+H) +. WD 02/ 16331

PCT/ USO01/ 22616 - 189 Exanple 92

2- (2- Met hoxy- -2-methyl - 3-{4-] 2- (5- net hyl - 2- pheny! -
ol Ao BT R o R i 8 L2 TR 6, BE et e 11 Tompound
was prepagstyast Ngat heepol-ear esenhatibVveo Shandard BreegdurgifE) from

3- (4- Hydr oxy- phenyl) - 2-(2-net hoxy- phenoxy) - 2- met hyl - propi oni ¢ acid et hyl
ester andPebl freprt4osuby ohleshciiromasogeany - BEphenyhexonazol:40y1) - et hyl

R I L e

Hz), & 89%D®é130(-m7 4H)-7 R253(mid,4 1, b D¢. 82, Hz, H), 56.Hz) (mA.2HYt, 2H J
= 6.26 Hz .82 , =
6.26 ), 382 (3. 3H 4 3,30,(dy 1M 2511 1y, 338 (@, 1 m),
1.42 (s, 3 H); MS (EI) 277.1 (M+H)*.
Step D
10 3-{5-Methyl-2-phenyl-oxazol-4-vyl1)-propionitrile
_N
O \ z
S~

Toluene-4-sulfonic acid 2-(5-methyl-2-phenyloxazol-4-
vl)ethyl ester (5.00 g, 14.0 mmol), sodium cyanide (852 mg,
16.8 mmol), and potassium bicarbonate (1.70 g, 16.8 mmol)

15 were combined and vigorously stirred in DMSO (50 mL) at 50
°C for 2 h, then overnight at 25 °C. The mixture was then
poured into HO (50 mL) and extracted with Et;0 (2 x 50 mL).
The organic layer were combined then washed with H;O0 (50
mL), sat. NaCl (50 mL), dried over NaCl. The solvent was

20 removed in vacuo to provide 2.90 g (98%) of product as a
white powder: 'H NMR (400 MHz, CDCli) & 7.93 (m, 2 H), 7.39
(m, 3 H), 2.81 (t, 2 H), 2.71 (t, 2 H), 2.35 (s, 3 H); MS
(EI) 213.1 (M+H)".



3.10-3.04 (m 3H), 2.41 (s, 3H), 1.30 (s, 3H). M5 [ES+] nlz exact nBss
cal cd for C29H30NOS 488.2073, found 488.2086. 15 WO 02/16331 PCT/ US01/ 22616

- 190 Eveopl/e398 PCT/US01/22616
2- (2- Met hoxy- phenoxy) - 2- et hyl - 3- {4-[ 2- (5- et hyl - 2- t hi ophen-
2-yl -oxazol - 4-yl)-ethoxy] -phenyl }-propignic acid O Ol I O OSNO/ |

O 1 The title conmpound was prepared using the 5 representative Standard

Procedure (E) from 3-(4-Hydroxy-

phenyl) - 2- (2- met hoxy- phenoxy) - 2- net hélt_ﬁr gpi onic acid ethyl ester and

t ol uene-4-sul foni ¢ acid 2-(5- met hyl - 2=Fhi 6phen-2- yl - oxazol -4-yl) -ethyl

ester. 1H NWVR (400MHzet6DCLE) phedyT20xb80110,-vd) =pB8op2ohi ), adidd (d, 1H, J
3.52 Hz), 7.18 (d, 10 ZH, J = 8.60 Hz), 7.12-7.05 (m 2H), 6.88 (d, 1H J

7.82 Hz), 6.84-6.79 (m 3H), 6.62 (d, ¥H J = 6.65 Hz), 4.19 (t, 2H J

6.26 Hz), 3.82 (s, 3H), 3.30 (d, 1H~ J 14.08 Hz),~ 3.08 (d, 1H, J =

14.08 Hz), 3.00 (t, 2H, J = 6.26 Hz) 2. . .30 (s, 3H). M [ ES+]

m z exact mass calcd for 15 C27H28NO6R_499. flaund 494.1640. WO

02/ 16331 PCT/ US01/ 22616 - 19 N

A mixture of 3-(5-methyl-2-phenyl-oxazol-4-yl)-

5 propionitrile (3.4 g, 16.0 mmol) and HC1l (10 mL) was stirred
at 95 °C for 4.5 h. The reaction mixture was cooled to room
temperature, poured into ice water (50 mL). The product was
extracted with a 1:1 mixture of Et,0 and EtOAc (2 x 50 mL).
The combined organic layvers were washed with sat. NaCl (50

10 mL), dried over NaCl, and solvent removed in vacuo to afford
2.27 g (61 %) of acid as a white solid: 'H NMR (400 MHz,
CcDhCl3) & 7.93 (m, 2 H), 7.40 (m, 3 H), 2.78 (t, 2 H), 2.76
(t, 2 H), 2.32 (s, 3 H); MS (EI) 232.0 (M+H)".



Exampl e 94 3-{4-[2-(2-Cycl ohexyl -5-net hyl - oxazol -4-yl) -et hoxy] - phenyl } -

2- (2- met hoxy- phenoxy) - 2-nmet hyl -propionic acid OO O~NOO-~ | 5 The
title cowpourth3dms prepared using the representative StanpPargstrnesdure (E)
from 3-(4- Hydroxy- phenyl)-2-(2-nmet hoxy- phenoxy) - 2-net hyl - propionic acid
ethyl ester and tol uene-4-sulfonic acjg 2-(2-cycl ohexyl -5-nethyl -

oxazol -4-yl) -ethyl ester. '"H NWR (4 , CDC13) : 8 7.18(d, 10 2H, J =
8.21 Hz), 7.06 (t, 1H, J = 7.82 Hz), 6.88 (d, 1H J = 8.21 Hz), 6.83-6.79
(m 3H), 6.62 (d, 1H, J = 7.82 Hz), 4.12 (t, 2H, J = 6.65 Hz), 3.82 (s,
3H), 3.29 (d, 1H, J = 14.08 Hz), 3.88°Pd¥ 1H J = 14.08 Hz). 2.85 (t, 2H,
J = 6.65 2Hmbn2178-25633(15-AEny2-21pheny3Hbrato94(91) 2bropionld 5l 15
Hz), 1.77 (O, 2H J = 1290 Hz), 1. 67 (d, IH J = IT. 73 Hz, I1.50 (¢, 2H J
= 12.51 Hz), thigphept2eml}s5RrohyBoKPSEHOpipniexact hyd| estiegr
C29H36N0O6 494. 2543, found 494. 2562. WO 02/ 16331 PCT/ US01/ 22616 - 192
Exanple 95 2-Methyl-3-{4-[2-(5-nethyl -2-phefyl - oxazol -4-yl) - et hoxy] -
phenyl } - 2- o-t ol yl oxy- propi oni ¢ aci

5 A sample of 3-(5-methyl-2-phenyl-oxazol-4-yl)-propionic
acid (2.27 g, 9.82 mmol) was dissolved in anhydrous CHCl,
(20 mL) followed by addition of a catalytic amount of DMF
(0.72 mL) and slow addition of a 2 M solution of oxalyl
chloride (7.36 mL). The reaction mixture was stirred at

10 room temperature for 24 h under N;. The solvent was removed
in vacuo to provide crude acid chloride which was then
dissolved in 10 mL anhydrous CH,Cl,; and then added to a flask
containing 2-methyl-2-phenoxy-3-thiophen-2-yl-propionic acid
methyl ester (527167) (2.51 g, 9.11 mmol) in anhydrous

15 CHyCl; (10 mL) at 0 °C under N;. Anhydrous 1.0 M SnCl,

solution (5.6 mL) was then added dropwise at 0 °C. After 1
h, the reaction was checked by HPLC, it appeared that little
product had formed. Another 3.3 mL of SnCl; solution was
added and allowed to stir for 24 h at room temperature.

20 When the starting materials were consumed, the reaction was
quenched by adding 6 M HCl dropwise at 0 °C until solid

forms (20 mL) and the aqueous phase was extracted with



O OOO 0O\]CX--O Step A5 2-0-Tolyl oxy-propionic acid ethyl ester O O
Cesi um car bonate (53.86g, 165.3nmmpl) was added to a solution of 2-cresol
(10.0g, wOBmMwB) in anhydrous DMF (500nlL) at room tenperPar/us@/a26mher an

at nosphere of nitrogen. After five mnutes, ethyl 2-bronopropionate

(16. 7L, 10 92.5mmol, d=1.394) was a_oldlgéj4L rapidly dropw se and the

resultant m xture was allowed to stir 90C for 18h. The reaction m xture
was diluted with diethyl ether, then extracted twice with INHC and tw ce

with wate e r |clayer was drled SH4 _an ncentrated in
vacuo 15 {:‘Tb{z%ﬂo\/l é(gt%ﬁ )t e TGS 3 WO)Was%Sdﬁl QC’L(

CDC13) 87(@5(mﬂ) dhl Qofv@nﬂ3ré%bvea i} b&velan 8il= 7F6315@ﬁn§ 89 (t 1H,
J =7.48 Hz 6.70 (d, 1H J =7.43 Hz), 4.75 (g, 1H J = 6.65 Hz), 4.23

(g, 2H, Jce 6m650hﬁ§>mateggép{1§ SHPdlfnG45(dd,t03 0 % BtPAG4iRz, 0.78 Hz, ),
1.26 20 ( J.=,7.0Q4 0, 28 =0Q..37..1L.0n:25% et 'n xanes.
VO 02/ 163 %XE%% US%)l?gzglé%:%)lS% pgt{%ibmg s 6okl A0e S Sl Y a Y
5 MHz, CDCls) & 7.95 (d, 2 H), 7.56 (4, 1 H), 7.38 (m, 3 H),
7.20 (m, 2 H), 6.84 (t, 1 H), 6.81 (m, 3 H), 3.72 (s, 3 H),
3.50 (d, 1 H), 3.33 (d, 1 H), 3.28 (t, 2 H), 2.89 (t, 2 H),

2.33 (s, 3 H), 1.41 (s, 3 H); MS (EI) 490.2 M+H)"

10 Step G
2-Methyl-3-{5-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propionyl]-

thiophen-2-y1l}-2-phenoxy-propionic acid (515337)

Hydrolysis, using the procedure of Example 1, Step E,
15 provided 275 mg (94 %) of product from 300 mg of 2-methyl-3-
{5-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propionyl]-thiophen-2-
y1}-2-phenoxy-propionic acid methyl ester: 'H NMR (400 MHz,
CDC1l;) & 8.05 (d, 2 H), 7.60 (4, 1 H), 7.42 (m, 3 H), 7.20
(m, 2 H), 6.84 (£, 1 H), 6.81 (m, 3 H), 3.50 (4, 1 H), 3.35



3- (4-Benzyl oxy- phenyl ) - 3- hydr oxy- 2- net hyl - 2-o-t ol yl oxy- propionic acid
ethyl ester OO O A solution of LDA (34.9nL, 52.4mmol, 1.5Min 5

cycl ohexam@)2/1633anhydr ous THE (60nL) was cool ed to -78C i RPCT/&S@r22616

i ce/ acetone bath and added to a solution of 2-o0- Tolyl oxy-propionic acid
et hyl ester in anhydrous THE (60nl) cooled to -78C under an

at nosphere of nitrogen. After five mi es, 4-benzyl oxybenzal dehyde
(5.56qg, 26. mel) was 10 added in one portlon After stirring for one

57 ambl (3212046 And a (St dr B s s gPul Fon ol aqaedls (RFHCLE (5Bnff. The

bi phasi ¢ nkxt gr g) waggal keywed76Q owakmul ©, room tenperature and diluted with
di et hyl et her (1L). The 15 organic | ayer was washed with water, dried over
MySH, and concentrated in vacuo. The residue was purified by flash

col um chr omat ogr aphy (13% et hyl agetal %?Le ré;lhexanes) to provide a mxture
of diastereoners of the titled conpoun ( 54% . 1H NMR (400MHz,
CDC13)5  7.2H44at1B2L {30 { HH)3- @—ﬁeﬁl@fﬁ-%ﬁéﬁy:BH)Xaﬁch74—-ﬁlﬁﬁpfdﬂ@Y2H),
5.16(d, 1H, J = 3.52 _Hz . 26415(m 2H) 2.28 (s, 3H),
1.43 (s, 3H, 1.22- Sy L} =1 SmO - BEGR Lo Etate in hexanes.
WD 02/ 16331 PCT/ US01/ 22616

Step A
3-{5-[1-Hydroxy-3-(5-methyl-2-phenyl-oxazol-4-vyl1)-propyl]-

10 thiophen-2-yl}-2-methyl-2-phenoxy-propionic acid methyl

ester

A sample of 2-methyl-3-{5-[3-(5-methyl-2-phenyl-oxazol-
4-yl)-propionyl]-thiophen-2-yl}-2-phenoxy-propionic acid
15 methyl ester (1.00 g, 2.04 mmol) was disgsolved in THF (40

mL) and MeOH (20 mL) and cooled to 0 °C. Sodium borohydride



Step C 3-(4-Benzyl oxy-phenyl) - 3-hydroxy-2-net hyl - 2-o0-tol yl oxy- propionic
acid ethyl ester 0 F3C' 0 O O O5

3- (4- Benwo oxys3phenyl ) - 3- hydr oxy- 2- et hyl - 2- o-t ol yl oxy- propUsa/26scCi d

ethyl ester (6.36g, 15.7mmol) in anhydrous CH2Cl12 (140nlL) was cooled to 0OC
and treated wth pyridine (13m, 157. |, d=0.987). Trifluoroacetic
anhydride (6.7nm, 47.2mmol, d=1.487) s ‘added dropwi se and the 10 mi xture
was stirred for 2h, gradually warm ng to anbient tenperature. The reaction
mxture was_diluted with diethyl ether and washed with IN HC1, {hen water.
The organi£1Pa)@r SwhE BRPeY Wosr 2REe8ANENa L LBWEENEPaFEATI ATVACUO to

podice, 1A WA COMBDN.ELif A4%hepl St B g, 16 |
= 7.43 HzyomplOB8i&n 98f ( hhe3Hpac6ibh, (thelbll} of Thé3ppl6efi® wds 1H, J =
150 (5, BRjOVI b ThEuSaRad vateEoktpyEY 7S piteg L0 TES FhxbEEEet hyl
acetate  gfsi AcN@rANES- w¥Pn03/ %6881 KeH/ HEP1628646: rred9B80rSEEPmEN.
This aqueous mixture was then extracted with CHyCl, (2 x 50
mh). The organic fractions were combined, dried over NaCl,
and solvent removed in vacuo to give a crude oil. Flash
chromatography (gradient 20 % to 40 % EtOAc in hexane)
10 provided 650 mg (65 %) of desired product: 'H NMR (400 MHz,
CDC13) o6 8.02 (d, 2 H), 7.47 (m, 3 H), 7.19 (m, 2 H), 6.96
(t, 1 H), 6.79 (m, 3 H), 6.68 (d, 2 H), 4.96 (m, 1 H), 3.72
(s, 3 H), 3.43 (d, 1 H), 3.29 (d, 1 H), 2.7L (m, 2 H), 2.30
(s, 3 H), 2.17 (m, 2 H), 1.42 (s, 3 H); MS (EI) 492.2

15 (M+H) *.

Step B
2-Methyl-3-{5-[3- (5-methyl-2-phenyl-oxazol-4-yl)-propyl]-

thiophen-2-yl1}-2-phenoxy-propionic acid methyl ester

Ol

20
To a solution of triethylsilane (0.62 mL, 3.89 mmol) in

CH2Clz (4 mL) at -20 °C, boron trifluoride diethyl etherate
(0.49 mL, 3.89 mmol) was added. A solution of 3-{5-[1-



3- (4- Hydr oxy- phenyl ) - 2- net hyl - 2-o-tol yl oxy-propionic acid ethyl ester O
JD OO 5 3-(4-Benzyl oxy-phenyl)-2-net hyl -2-0-tol yl oxy-3-(2, 2, 2-
trifluorov@oeB1@3y) - propionic acid ethyl ester (7.4g, 14.BombR)1/2268

di ssolved in ethyl acetate (300nmL), treated w th 5% pall adi um on carbon
(7.49), and stirred under an atnnspbef of hydrogen for 96 h. The
suspension was 10 filtered through celite and concentrated in' vacuo to
provide the titled conpound (4.8g, 100% as an opaque yellow oil. 1H NVR

7o (1, BEghrd-{ e tppalintagtbe- 4] Lprobfiy hiBelps)

8.60 Hz), 26y00-pdmethly1I2=pReBdxI5pHopiochifbatsa %Hkhyé b%tér156601 2H)
3.26 (d, 1H J =13.69 k), 3 12 (d, 1HJ—13823 (s, 3H), 1.44
(s, 3H), Mg, 18-3P, m@ﬂlum @Hgll 304 ML) vyYsESheTh %&r%ssaquq:d for

CIOH26NOA 3 % % 6&? HF&S’ Soér 1860, 058P mperature at

3-{4-[ 2- (2 eny 5- met hyl - oxazo 4-y$§7etﬁo§yf- b

phenylg - 2= 8- ?tet homye pf@@@wc)nZWargt@yim@é@pa@n@ ccacidk @ N @naD 02/ 16331

PCT/ USO01/ 22616 196 .
reaction was quenched with 1 N NaOH (approx. 3.6 mL) diluted
with 1.8 mL of water and the pH was adjusted to pH 4.0 using
1 N HCl and 1 N NaOH. The organic layer was separated and
the aqueous layer was further extracted with CH,Cl, (2 x 30

10 mL). The combined organic layers were then washed with 0.1

N HCl (30 mL) and water (2 x 30 mL). ZXylene (15 mL) and
NaCl were added and the organics were concentrated to

dryness to yield a yellow oil. The product was used in the

next step without further purification: 'H NMR (400 MHz,

15 ¢DpCcls) 6 7.95 (4, 2 H), 7.37 (m, 4 H), 7.20 (m, 1 H), 6.96
(t, 1 H), 6.84 (d, 2 H), 6.60 (dd, 2 H), 3.72 (s, 3 H), 3.41
(d, 1 H), 3.30 (d, 1 H), 2.78 (t, 2 H), 2.50 (£, 2 H), 2.24
(s, 3 H), 2.00 (m, 2 H), 1.43 (s, 3 H); MS (EI) 476.2
(M+H) ™.

20



Pot assi um car bonate (0.078g, 0.56mmol) was added to a solution of

3-(4- Hydr oxy- phenyl ) - 2-net hyl - 2-o-t ol yl oxy- propionic acid ethyl ester and
t ol uene- av@ut/i@ai ¢ aci d 2-(2- bi phenyl -4-yl -5- et hyl - oxazpCFASYl/R6ewt hyl
ester in 4A sieve. 5 dried ethanol (2nL). The resultant m xture was stirred
at 80C under an atnosphere of nitrqggﬂ%{Qj 18 h, then diluted wth

et hanol (2nmL). 5N NaOH (0.5nL) was added, then the reaction m xture was
refluxed for 2 h. The reaction m xture was concentrated in vacuo, diluted
with 1IN HCl, and 10 extracted with CE@ClZ The organic |ayer was dried
through a Varian ChenEl ut cartridge; Sgngentrated in vacuo, and purified
gylécﬁsj 1H—Nﬂ%ﬁyﬂlﬁﬁt5-Kixﬂégméthjliﬁﬁﬂhéﬁyilﬂxaé&ﬂﬂ4J&¥Mlﬂﬂopjﬁi—i ?t
1H, J = 7.82 Hz), 6.Hoophen-2-41})-P-phemmypnropioyigtacikdy J = 6. 65 Hz),
3.25 (d, 1H, J = 14.08 Hz), 3.19 (d, 1H, J = Hz), 2.98 (t, 2H, J =
6.65 Hz), 2.17 (s, 3H), 1.48 (s, 3H), 1.24 (s, M5 [ES+] m z exact
mass cal cd for C29H3ONGCG 472.2124, found 472. 2129 20 Exanple 96

2- Met hyl - 3-{4-[ 2- (5- net hyl - 2- t hi ophen- 2-yl - oxazol ~4-yl ) -

et hoxy] - phenyl }-2-0-tol yl oxy-propionic acid OS MO 25 The title conpound
was prepared using the

5 2-Methyl-3-{5-[3-(5-methyl-2-phenyl-oxazol-4-yl)-
propyl]-thiophen-2-yl}-2-phenoxy-propionic acid methyl ester
400 mg) was dissolved in EtOH (10 mL), and then 5 N NaOH (3
mL) was added. This mixture was allowed to stir at 60 °C
for 1 h. The mixture was cooled to room temperature and

10 then acidified to pH=2 by the dropwise addition of 5 N HCI.
This acidic mixture was diluted with H,O (10 mL) and then
extracted with CHyCl, (2 x 25 mL). The organic layers were
combined, dried over NaCl, and solvent removed in wvacuo
which provided 354 mg (92 %) of desired acid: 'H NMR (400

15 MHz, CDCl;) & 8.05 (d, 2 H), 7.39 (m, 4 H), 7.23 (m, 1 H),
7.03 (t, 1 H), 6.95 (d, 2 H), 6.70 (d, 1 H), 6.62 (d, 1 H),
3.40 (4, 1 H), 3.30 (d, 1 H), 2.80 (t, 2 H), 2.52 (t, 2 H),
2.27 (s, 3 H), 2.02 (m, 2 H), 1.44 (s, 3 H); MS (EI) 462.2
(M+H)*.



representative Standard Procedure (E) from 3-(4-Hydroxy-
phenyl) - 2- net hyl - 2- o-t ol yl oxy-propi onic acid ethyl ester and WO 02/ 16331

PCT/ USO1MQ 646633t 197 tol uene-4-sulfonic acid PCT/US01/22616
2- (5- et hyl - 2-t hi ophen- 2- yI oxazol - 4 yl') -ethyl ester. 1H NVR (400MHz,
CDC13): 7.59(dd, 1H, J 3.91 Hz, 7 Hz), 7.36 (dd, 1H, J = 3.91 Hz,

1.17 Hz), 7.14-7.11 (m SFD 7.08-7. 6‘ (m 2H), 6.91 (t, 1H J = 7.43 5
Hz), 6.82-6.77 (m 3H), 4.15 (t, 2H, J = 6.65 Ft) 3.25 (d, 1H, J = 14.08
Hz), 3.19 (d, 1H, J = 14.08 Hz), 2 94W$£é 85 = 6.65 Hz), 2.33 (s, 3H),
2.17 (s, 3H, 1.48 (s, 3H). M [ES§ Z “exact nass calcd for C27H28NCES
478. 1688, found 478.1676. 10 Exanpl e 9

3- {4- [ 2- (2Tl ¥RERQKYSPRERAYY) 52 3REED Ry
2- met hyl - 2- o-t ol yl oxy- prOllonIC aC|d O O 0 00 15 The t|tIe conmpound was
prepared using the ont)atg ATeEsT el

3-(4- Hydroxy- phenyl) - 2- nmet hyl - 2- o- tonony proplonlc acid ethyl ester and
t ol uene-4-sul fonic acid 2-(2-cycl ohexyl -5-net hyl -oxazol -4- yl) -ethyl
ester. 1H NWMR (400MHz, CDC13): 8 7.14-7.11 (m 20 , 7.06 (t, 1H J =

7.82 Hz), 6.91 (t, 1H J =7.82 kg), o
ags i
N 0 [f:j/o\‘

The title compound was prepared using the

5 representative Standard Procedure (E) from 3-(4-Hydroxy-
phenyl) -2- (2-methoxy-phenoxy) -2-methyl-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-{5-methyl-2-phenyl-
oxazol-4-yl)-ethyl ester. 'H NMR (400MHz, CDCl3): e 7.99-
7.97 (m, 2H), 7.47 (dd, 3H, J = 5.08 Hz, 1.96 Hz), 7.18 (d,

10 2H, J = 8.60), 7.07 (td, 1H, J = 6.65 Hz, 1.56 Hz), 6.89-
6.80(m, 4H), 6.63(dd, 1H, J = 7.82 Hz, 1.56 Hz), 4.21 (t,
2H, J = 6.26 Hz), 3.82 (s, 3H), 3.30 (4, 1H, J = 14.1 Hz),
3.10-3.04 (m, 3H), 2.41 (s, 3H), 1.30 (s, 3H). MS [ES+] m/z
exact mass calcd for CysH;oNOg 488.2073, found 488.2086.

15



6.79 (d, 1H, J = 8.60 Hz), 6.75 (d, 2H, J = 8.60 Hz), 4.11 (t, 2H, J =
6.26 Hz), 3.24 (d, 1H, J = 14.08 Hz), 3.18 (d, 1H, J = 14.08 Hz), 2.95 (t,
2H, J = &v@62/k831 2.90-2.87 (m 1H), 2.29 (s, 3H), 2.17 peT/USH)226w. 02- 1. 99
(m 2H), 1.81 25 1.78 (m 2H), 1.71-1.68 (m 1H), 1.58-1.52 (m 2H), 1.47
(s, 3H, 1.38-1.21 (m 5H. M [ESt] Jg(fﬁ- exact mass calcd for C29H36NCS
478. 2593, found 478.2611. WO 02/16331 /'US01/ 22616 - 198 Exanple 98

2- Met hyl - 3- (4-{2-[5-net hyl - 2- (1- et hyl - cycl ohexyl ) - oxazol -

yl ] - et hoxy} - phenyl)-2-o0-tolyl oxy-p#o ionic,agcid O OO OODb-- The title
conpound was prepared using the 5 ég tive Standard Procedure (E)
from 3- (42 HydrmgyhoRrbiepibhoy et hybtByo-8okyloxy{prapiagic2achdophbyl ester
and Tol uene-4-sulffonic acrd Z- bfmat hyl 2- (I -mat hyl cycl ohexyl)

oxazol -4-yl] -eBhyl-expapl-4y e Ctdy 3H),
7.08-7.04 (m 1H), 6.91 (t, 1H, J:782 Hz) 1H, J = 8.60 Hz),
6.76 (d, 2H,J:8.60Hz) 4.10 (t, 2H J ) 24(d 1H, J =

14.08 Hz), 3.18 (d, 1H, = 14. 8 6.26 Hz), 2.27 (s,
3H), 2.17 (s, 3H), 2132 .

, 1.40-1.34 (m

The title compound was prepared using the

5 representative Standard Procedure (E) £from 3- (4-Hydroxy-
phenyl) -2- (2-methoxy-phenoxy) -2-methyl-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(5-methyl-2-thiophen-2-
yvl-oxazol-4-yl) -ethyl ester. 'H NMR (400MHz, CDCls): e 7.72
(d, 1H, J = 3.52 Hz), 7.45 (d, 1H, J = 3.52 Hz), 7.18 (4,

10 2H, J = 8.60 Hz), 7.12-7.05 (m, 2H), 6.88 (d, 1H, J = 7.82
Hz), 6.84-6.79 (m, 3H), 6.62 (d, 1H, J = 6.65 Hz), 4.19 (t,
2H, J = 6.26 Hz), 3.82 (s, 3H), 3.30 (4, 1H, J = 14.08 Hz),
3.08 (d, 1H, J = 14.08 Hz), 3.00 (t, 2H, J = 6.26 Hz), 2.37
(s, 3H), 1.30 (s, 3H). MS [ES+] m/z exact mass calcd for

15  Cu7H2gNOgS 494.1637, found 494.1640.



3H), 1.27 (s, 3H . MS [EI+] 492 (MtH)+, [EI-] 490 (M H+. WO 02/16331

PCT/ USO01/ 22616 - 199 Exanple 99

2- ( 3- Browo phessexy) - 3- { 4-[ 2- (2- cycl ohexyl - 5- met hyl - oxazol P&¥/US01/22616

yl ) - et hoxy] - phenyl } - 2-net hyl -propionic acid 0 OO OO0 Ob,,,Br 5 Step A
2- ( 3- Brono- phenoxy) - propi oni ¢ acid ethﬁ ester O O6 Br Cesiumcarbonate
(57.8g, 177.4mmol) was added to a sol Y on of 3- br onophenol (10. 23g,

59. I mmol) in anhydrous 10 DMF (500ni) at roomtenperature under an

at nosphere of nitrogen. After five rrin te et hyl 2-bronopropi onate
(7.7m, 59.1mol, d=1.394) was adde dropwi se and the resultant

mi xt ur e was ;al '[QW‘%Q' @9c%héx§§ 90ty 118Razolhe-feackianx ]Xbﬂéﬁy\m@s

di |l uted y an extracted TWCe W ree
times with wat er .2 %m@m-@hmymmtfeﬂlm@pwm concent rat ed

O,
@ N

5 The title compound was prepared using the

(1 (g)

representative Standard Procedure (E) from 3~ (4-Hydroxy-
phenyl) -2- (2-methoxy-phenoxy) -2-methyl-propionic acid ethyl
ester and toluene-4-sulfonic acid 2-(2-cyclohexyl-5-methyl-
oxazol-4-yl)-ethyl ester. 'H NMR (400MHz, CDCl;): & 7.18(d,

10 2H, J = 8.21 Hz), 7.06 (t, 1H, J = 7.82 Hz), 6.88 (d, 1H, J
= 8.21 Hz), 6.83-6.79 (m, 3H), 6.62 (4, 1H, J = 7.82 Hz),
4.12 (t, 2H, J = 6.65 Hz), 3.82 (s, 3H), 3.29 (4, 1H, J =
14.08 Hz), 3.09 (d, 1H, J = 14.08 Hz). 2.85 (t, 2H, J = 6.65
Hz), 2.70-2.63 (m, 1H), 2.21 (s, 3H), 1.99 (4, 2H, J = 12.51

15 Hz), 1.77 (4, 2H, J = 12.90 Hz), 1.67 (d, 1H, J = 11.73 Hz,
1.50 (g, 2H, J = 12.51 Hz), 1.37-1.21 (m, 5H). MS [ES+] m/z
exact mass calcd for CooHigNOg 494.2543, found 494.2562.



vacuo. The residue was purified by flash chromatography (25%ether in
hexanes) to provide the titled conpound (14.8g, 97% as a light yellow
oi . 1H NWRof/4d36MHz, CDC13): 20 S 7.13-7.07 (m 3H) , 7.0eeVus®/26016 1H),
6.79 (dt, 1H, J = 7.63 Hz, 2.35 Hz), 4.70 (q, 1H, J =6.75 Hz), 4.23 (q,
2H, J WD 02/16331 PCT/ USO1/ 22616 - 200,,3.52 Hz), 1.60 (d, 3H J = 7.04
Hz), 1.24 (t, 3H J =7.04 Hz) . Rf:O.%% in 25% ether in hexanes. Step B 5
3- (4- Benzyl oxy- phenyl ) - 2- ( 3- br onp- phenoxy) - 3- hydr oxy- 2- net hyl - propi oni c
acid ethyl ester OO OBr A solutjon of, ? A (39.7nL, 59.5mmol, 1.5Min
cycl ohexane) in anhydrous THE (QOn%(aﬁ%E’ led to -78C in 10 a dry

i ce/ acet onep-hadthand agderh 4 05 ansothyit + DApRENYT { Sxa B DID-PHENEXNO=PT Opi ONi C
acid ethyl 'ester rn anhydrous THE (90nl) also cooled to_-78C under an

at nospher e of nitrogerPRenyf} br2 @ veoky hekwsbrapiemnyy| asiBenzal dehyde (6. 3g,
29.8mmol ) was added in one portion. After stirring for one mnute, 15 the
reaction m xture was quenched with acetic acid (5.7n, 99.2mmmvl, d=1.049)
and a saturated solution of aqueous NHAC1 (80rL). Qrhe bi phasic mi xture was

allowed to warmto room tenmperatyre and di ' Bdi et hyl ether (1L).
The L
\ 0
N o @/
5 2-o-Tolyloxy-propionic acid ethyl ester

~Jo

o)

O

Cesium carbonate (53.86g, 165.3mmol) was added to a

Step A

solution of 2-cresol (10.0g, 92.5mmol) in anhydrous DMF
(500mL) at room temperature under an atmosphere of nitrogen.
After five minutes, ethyl 2-bromopropionate (16.7mL,

10 92.5mmol, d=1.394) was added rapidly dropwise and the
resultant mixture was allowed to stir at 90°C for 18h. The
reaction mixture was diluted with diethyl ether, then
extracted twice with 1IN HCl and twice with water. The
organic layer was dried over MgSO, and concentrated in vacuo

15 to provide the title compound (19.7g, 100%). H NMR
(400MHz, CDCl3): 87.16( 4, 1H, J = 7.43 Hz), 7.11 (t, 1H, J
= 7.43 Hz),6.89 (t, 1H, J = 7.48 Hz), 6.70 (d, 1H, J = 7.43
Hz), 4.75 (g, 1H, J = 6.65 Hz), 4.23 (g, 2H, J = 6.65 Hz),
2.30 (s, 3H), 1.64 (dd, 3H, J = 7.04 Hz, 0.78 Hz, ), 1.26

20 (td, 3H, J = 7.04 Hz, 0.78 Hz). Re=0.37 in 25% ether in

hexanes.



organic | ayer was washed with water, dried over MgpSO4, and 20 concentrated
in vacuo. The residue was purified by flash colum chromatography (17%

et hyl acev@by1d3s hexanes) to' provide a m xture of di ast PCPURERIIR6Hf

3- (4-Benzyl oxy- phenyl)-2-(3-brono-phenoxy) - 3- hydr oxy- 2- met hyl - pr opi oni c
acid ethyl ester (10.0g, 62%. ''H h@ﬁiéﬁgph+t, CDC13): 25 7.42-7.28 (m
6H), 7.19-7.00 (m 3H), 6.95 (dd, 2H, J=6.75 Hz, 1.76 Hz), 6.73 (dd, 1H,
J =6.45 Hz, 1.47 Hz), 5.21-5.02 WD 02/16331 PCT/US01/ 22616 - 201 (m
3H), 4.24-4.14 (m 2H), 4.08 (q, 2H, = 7.04 Hz), 3.39 (s, 1H), 1.23 (t,
3H, J = 7.04 Hz). Rf=0.22 in 25%)eth§L§Eaéetate in hexanes. 5 Step C

3- (4- Benzy!| oxy¢phemdy okt -3ohePDy Phemesydxy?- ehdiyhy 1 P2 opl edigisesd et hyl
ester 0 O 0 Br 3-(4-Benzyloxy-phenyl)-Z-(3-brono- phenoxy) - 3- hydroxy- 2-
met hyl - pr opi oni ¢ aci d ethyEEE§ﬂéﬁ&ﬁiﬂ&&ﬂhg&ﬂliﬂﬁﬁEszas 10 added slowy to
a -20C solution of triethylsilane (9.9nm, 62. Omol, d=0.728) and boron
trifluoride etherate (15.3nL, 124. Omol, g=15154) in anhydrous CH2C12

O

(370mL) The mxture was stirred for 6h, gfad aILx\marning to 0OC. The

@o &
A solution of LDA (34.9mL, 52.4mmol, 1.5M in
5 cyclohexane) in anhydrous THF (60mL) was cooled to -78°C in
a dry ice/acetone bath and added to a solution of 2-o-
Tolyloxy-propionic acid ethyl ester in anhydrous THF (60ml:)
also cooled to -78°C under an atmosphere of nitrogen. After
five minutes, 4-benzyloxybenzaldehyde (5.56g, 26.2mmol) was
10 added in one portion. After stirring for one minute, the
reaction mixture wés guenched with acetic acid (5mL,
87 .4mmol, d=1.049) and a saturated solution of aqueous NH,Cl
(50mL) . © The biphasic mixture was allowed to warm to room
temperature and diluted with diethyl ether (1L). The
15 organic layer was washed with water, dried over MgSO,, and
concentrated in vacuo. The residue was purified by flash
column chromatography (13% ethyl acetate in hexanes) to
provide a mixture of diastereomers of the titled compound
(6.36g, 54%). 'H NMR (400MHz, CDCls): o 7.44-7.32 (m, 6H),
20 7.16-6.82(m, 5H), 69.74-6.66 (m, ZHf, 5.16(d, 1H, J = 3.52
Hz), 5.07 (s, 2H), 4.26-4.15 (m, 2H), 2.28 (s, 3H), 1.43 (s,
3H), 1.22-1.17 (m, 3H). Re=0.25 in 25% ethyl acetate in

hexanes.



reaction mxture was quenched with a saturated solution of 15 aqueous

sodi um car bonate and extracted with CH2Cl2. The organic |ayer was dried
over Na2S@p2ossacentrated in vacuo, and purified by fl ashCTokurmele
chromat ography to provide the titled conpound (3.79, 38% . 1H NMR (400MHz,

CDC13): 8 7.46- 7.33 (m 5H), 7.18 (d, éﬂi 8 60 Hz), 7.15-7.05 (m 3H),
20 6.94 (dt, 2H, J = 8.60 Hz), 6.78 (d& 1H, J = 7.82 Hz, 2.35 Hz), 4.23
(9, 2H, j = 7.04 Hz), 3.28 (d, 1H, J = 13 69 Hz), 3.19 (d, 1H, J = 13.69
Hz), 1.45 (s, 3H), 1.23 (t, 3H J = 4 Hz). RF=0.46 in 25% ethyl acetate

in hexanes. WD 02/ 16331 PCT/ US01/ 226 D €202 Step D
2- (3- Br ono- phemeopamr (ke pyshsnyt phemw dr geped hd + 19§ DR 0l €01 @b gy et hy |

ester O O OBr 3- (4’Benzy|oxy pnenyl) Z-{ 3- brono- phenoxy) - 2Z- met hyl - 5

propionic acid ethyl esterPEQpZ@niz, 8endl Ptiad @is¢€d ved in et hano

(140mL), treated with 596pa||ad|un1on carbon (0 379), and stirred under an
at nosphere of hydrogen for h. The sus enS|on was filtered through celite
and concentrated in vacuo. The re5|qﬂ@ urlfled by flash 10 col um

chromat ogr aphy (25% et hyl acetate in Hex

5 3-(4-Benzyloxy-phenyl)-3-hydroxy-2-methyl-2-o-tolyloxy-
- propionic acid ethyl ester (6.36g, 15.7mmol) in anhydrous

CH,Cl, (140mlL.) was cooled to 0°C and treated with pyridine
(13mL, 157.2mmol, d=0.987). Trifluoroacetic anhydride
(6.7mL, 47.2mmol, d=1.487) was added dropwise and the

10 mixture was stirred for 2h, gradually warming to ambient
temperature. The reaction mixture was diluted with diethyl
ether and washed with 1N HCl, then water. The organic layer
was dried over Na,SO; and concentrated in vacuo to produce
the titled compound (7.4g, 91%) which was used without

15 purification. 'H NMR (400MHz, CDCl3): & 7.43-7.31 (m, 7H),
7.11 (d, 1H, J = 7.43 Hz), 7.03-6.98 (m, 3H), 6.91 (t, 1H, J
= 7.43), 6.69 (4, 1H, J = 8.21 Hz), 6.34 (s, 1H), 5.08 (s,
2H), 4.28-4.16 (m, 2H), 2.12 (s, 3H), 1.50 (s, 3H), 1.21
(td, 3H, J = 7.04 Hz, 0.78 Hz). R =0.55 in 25% ethyl acetate

20 in hexanes.



provide a m xture of the title conmpound and 3-(4-Hydroxy-

phenyl) - 2- net hyl - 2- phenoxy-propionic acid ethyl ester as a |ight yell ow
oil (2.8w0982%331"' H NVR (400MHz, CDC13): b 7.24-6.94 (m PdHUso@2866. 80 (m
1H), 6.75-6.71 (m 3H), 5.12 15 (s, 1H), 4.19 (q, 2H, J = 7.04 Hz), 3.24
(d, 1H, J = 13.69 Hz), 3.06 (d, 1H, %_: 13.69 Hz), 1.40 (s, 3H), 1.26-1.17
(m 3H . MS[El-] 377 (MH+. Rf=0. 23 n 25% ethyl acetate in hexanes.
WO 02/ 16331 PCT/ US01/ 22616 - 203 Step E

2- ( 3- Brono- phenoxy) - 3-{4-[ 2- (2- cycl ohexyl - 5- met hyl - oxazol - 4-

yl ) - et hoxy] - phenyl } - 2- et hyl - pr opi on£eS8e¥d ethyl ester O icy OO O &Br
Cesi um car bonat er4Z-38g preRmp! )-ashadded 1 By sl gitd@ibdfc acid

2- ( 3- Bronp-phenoxy) - 3- (4-hydroxy- phenyl )-2- met hyl -propi oni ¢ aci d et hyl
ester , 3-(4-Hydroxy-phenyl)-2- m&ayl 2sfiRshoxy- propi oni c acid et hyl

ester, and toluene-4- sulfonic acid _

2- (2-cycl ohexyl - 5- et hyl - oxazol -4-yl)-ethyl ester in DVF (60nL). The
resultant m xture was stirred at 10 65C under an at nosphere of nitrogen for
18 h, then diluted wth diethyl ether. TRe organic |ayer was washed with
IN HCl and water, dried over MySHA MG and purified
by flash .col um chromat ography (

5 3-(4-Benzyloxy-phenyl)-2-methyl-2-o-tolyloxy-3-(2,2,2-
trifluoro-acetoxy) -propionic acid ethyl ester (7.4g,
14 .3mmol) was dissolved in ethyl acetate (300mL), treated
with 5% palladium on carbon (7.4g), and stirred under an
atmosphere of hydrogen for 96 h. The suspension was

10 filtered through celite and concentrated in vacuo to provide
the titled compound (4.8g, 100%) as an opaque yellow oil.
'H NMR (400MHz, CDCl3): « 7.14(d, 1H, J = 7.82 Hz), 7.07 t,
1, J = 8.60 Hz), 7.01 (t, 1H, J = 7.82 Hz), 6.84 (t, 1H, J
= 7.82 Hz), 6.72 (d, 2H, J = 8.60 Hz), 6.60 (d, 1H, J = 7.82

15 Hz), 5.96 (s, 1H), 4.19-4.15 (m, 2H), 3.26 (d, 1H, J = 13.69
Hz), 3.12 (d, 1H, J = 13.69), 2.17 (s, 3H), 1.44 (s, 3H),
1.18 (t, 3H, J = 7.04 Hz). . MS [ES+] m/z exact mass calcd
for C;9H6NOs 332.1862, found 332.1860.

20 Step E
3-{4-[2-(2-Biphenyl-4-yl-5-methyl-oxazol-4-yl)-ethoxy] -

phenyl}-2- (2-methoxy-phenoxy) -2-methyl-propionic acid




hexanes) to provide an unseparated m xture of 2-(3-Bronp 15

phenoxy) - 3-{4-[ 2- (2-cycl ohexyl - 5- net hyl - oxazol - 4-yl) -

et hoxy] - phenyids3- nmet hyl - propi oni ¢ acid ethyl ester and 3PCT/US01/22616
(4-[2-(2-Cycl ohexyl - 5- et hyl - oxazol - 4-yl ) - et hoxy] - phenyl } - 2-

met hyl - 2- phenoxy- propi oni ¢ aci d et hyl ]ster (3 39, 80%. 1H NWR (400MHz,
CDC13): b 7.24-6.92 (m 5H), 6.81-6.6&' 20 4.20-4.10 (m 5H), 3.22
(d, 1H, j = 13.69 Hz), 3.10 (d, 1H J = 13 69 Hz), 2.84 (t, 2H, J = 6.65

Hz), 2.66 (tt, 1H, J.= 11.73 5 3 01 (d, 2H J =
13)30 rz)( %@tﬁsﬁﬁu?nfaﬁPﬁna ésgo 67 gH, 0 5ng§f¥3W$%)aa§eé5€ ©1217 (m
6H). M [&Lr&tﬁgﬁ SMHED) 4 %98@6@&9@@8&&&2@@1@ o=td9¢102pep F

(6]

2- ( 3- Brono- phenoxy) - 3-{4-[ 2 hexyl - nethyl-oxazol-4
yl)- ethoxgqomm@my¢}agl ehhy pe%be@na@daépaueneré uBfoBigNafE@H2 £ 25m.)

phenoxy) AT I (8- €5 P e 5 hRE Ry daxblaf iy pecer in 48 sieve-

et hoxy] - pﬁeﬂgd}eEhaﬁbhylszpplonhe ﬁﬁsdlehhylmestﬁreawdSBStlrred at

4-12-(2- | oh | - 5- et hyl | -4-yl)-eth h
iret Lyl f %C gsaeﬁ(%fr Gt %@%ﬁ%ﬁfﬁmﬁ%ﬁ% 2*—%% r@%ﬁ{'yl%l?mrﬁalu%

reSU|tantwﬂ%Kt§£ﬁaﬂ@§ reht Vxedsygngesuano . shfiPspher 8a@kani thegepnkor 2 h,
t hen cool ed to anbi ent

reaction mixture was refluxed for 2 h. The reaction mixture
was concentrated in vacuo, diluted with 1N HC1l, and

10 extracted with CH;Cl,. The organic laver was dried through
a Varian ChemElut cartridge, concentrated in vacuo, and
purified by LCMS. 'H NMR (400MHz, CDCl3): e« 7.96-7.92 (m,
2H), 7.40 (t, 3H, J = 3.13 Hz), 7.12 (d, 2H, J = 6.65 Hz),
7.06 (t, 1H, J = 7.82 Hz), 6.91 (t, 1H, J = 7.82 Hz), 6.80

15 (t, 4H, J = 6.65 Hz), 4.17 (t, 2H, J = 6.65 Hz), 3.25 (4,
1H, J = 14.08 Hz), 3.19 (d, 1H, J = 14.08 Hz), 2.98 (t, 2H,
J = 6.65 Hz), 2.17 (s, 3H), 1.48 (s, 3H), 1.24 (s, 3H). MS
[ES+] m/z exact mass calcd for CioH3oNOs 472.2124, found

472.2129.
20
Example 96
2-Methyl-3-{4-[2- (5-methyl-2-thiophen-2-yl-oxazol-4-y1l) -
ethoxy] -phenyl}-2-~o-tolyloxy-propionic acid
o)
o) 0]
-2 7
§ N o ©/
25 The title compound was prepared using the

representative Standard Procedure (E) from 3- (4-Hydroxy-

phenyl)-2-methyl-2-o-tolyloxy-propionic acid ethyl ester and



tenperature. The reaction m xture was concentrated in vacuo, diluted with
1IN HCl, and extracted with CH2C 2. The organic | ayer was dried through a

Vari an Chveorit/ud33cartridge, 15 concentrated in vacuo, andrP@muséi/Rdichy
"H NMR (400MHz, CDC13) : 6 7.17 (m 5H), 6.90-6.76 (m 3H) , 4.12 (t,

J =6.26 Hz), 3.22 (d, 1H, J = 13.69 Hzg), 3.10 (d, 1H, J = 13.69 Hz),
(t, 2H J = 6.26 Hz), 2.90-2.68 (m 1H)", 2.30 (s, 3H), 2.01 (d, 2H J
13.30 Hz), 1.79 (d, 2H, J = 20 12.90 Hz), 1.69 (d, 1H J = 13.30 Hz),
(s, 3H),

PCT/ USO1/

%ﬁgﬁén%fg%ﬁéﬂkgﬁg%b§ggigglTE—%%%h&%@EQtﬁiop eggélg§§%xa201_

3-{4-[2- (2-¢yrlebryy! ebtaet hyln anazo| 4dom ) - etboxy]:- phenyloywd, 1u, J

2- et hyl -
Step A 3-

T43F 21 (Bzoyél dhekyl - 57mBbhyPdoxdBel V4=yB) dét Hexyl- pheHyl} -

LCMVS.
2H,
2.95

1.40

2-§S-thi ophen-S-é - phenoxy) -propionic acid OO OOI / OS 5
y

2-methyl -2 {3-4 0t 9plgn- Spy! - phEBOXY HaPIAPI 9/) ¢ BCHY gEhyhy, esters0,30 ON

5

10

15

20

25

Hz), 6.82-6.77 (m, 3H), 4.15 (t, 2H, J = 6.65 Hz), 3.25 (d,
1H, J = 14.08 Hz), 3.19 (d4, 1H, J = 14.08 Hz), 2.94 (t, 2H,
J = 6.65 Hz), 2.33 (s, 3H), 2.17 (s, 3H, 1.48 (s, 3H). MS
[ES+] m/z exact mass calcd for Cy7HgNOsS 478.1688, found
478.1676.

Example 97

3-{4-12- (2-Cyclohexyl-5-methyl-oxazol-4-vl)-ethoxy]-phenyl}-

2-methyl-2-o-tolyloxy-propionic acid

The title compound was prepared using the
representative Standard Procedure (E) from 3- (4-Hydroxy-
phenyl) -2-methyl-2-o-tolyloxy-propionic acid ethyl ester and
toluene-4-sulfonic acid 2-(2-cyclohexyl-5-methyl-oxazol-4-
y1l)-ethyl ester. H NMR (400MHz, CDCl3): & 7.14-7.11 (m,
3H), 7.06 (t, 1H, J = 7.82 Hz), 6.91 (t, 1H, J = 7.82 Hz),
6.79 (4, 1H, J = 8.60 Hz), 6.75 (d, 2H, J = 8.60 Hz), 4.11
(t, 2H, J = 6.26 Hz), 3.24 (d, 1H, J = 14.08 Hz), 3.18 (d,
1H, J = 14.08 Hz), 2.95 (t, 2H, J = 6.26 Hz), 2.90-2.87 (m,
1H), 2.29 (s, 3H), 2.17 (s, 3H), 2.02-1.99 (m, 2H), 1.81-
1.78 (m, 2H), 1.71-1.68 (m, 1H), 1.58-1.52 (m, 2H), 1.47 (s,
3H), 1.38-1.21 (m, 5H). MS [ES+] m/z exact mass calcd for
Ca9H36NOs 478.2593, found 478.2611.



S 10 Add pall adium acetate (8ng, 0.04mmol) to a solution of

2- (3- Brono- phenoxy) - 3-{4-[ 2- (2- cycl ohexyl - 5- net hyl - oxazol - 4-

yl) - et howo ephsay| } - 2- met hyl - propi oni ¢ acid (0.204g, 0. 36PEDUR)1/22616

t hi ophene- 3-boronic acid (91ny, 0.71nnn|) tri phenyl phosphi ne (19ng,
0.07mmol ), and potassium fluoride ;%: , 1.07mmol ) in anhydrous THE
(3m.). Ref lux the reaction nlxture'T 8 h under an at nosphere of
nitrogen. Dilute the cooled reaction mxture with ethyl acetate and wash
with water and brine. The organic |ayer _was_.dried over Na2SO4,
concentrated in vacuo, and purlfleh—éﬁgiﬁagﬁ-colunn 20 chr omat ography (9%
acetone i n-he¥pPEs}-{ Q- PQOYBdﬁeahanQURQ M@kﬁ%&16§31o8€§&@$0é&a%6164- 206
of the tltl‘ﬂ conpound and 3- Z- LyCTonexyl -methyl -

oxazol - 4-yl) -ethes pher 1 oXy ; afdc acid ethyl ester
(70ng, 49@ . 1H NNR (400N+E CIKHS) 8 7. 38 7 19 (n1 5H), 7.13(d, 2H, J =
8.60 Hz), 7.07 (m 1H), 5 6.80 (2H, J 8.60 Hz), 6.73-6.70 (m 1H),
4.19(q, 2H, J = 7.04 Hz), 4.12 (t, 2H, J = 6.65C+t) 3. 27 (d, 1H, J =
13.69 Hz), 3.11 (d, 1H, J = 13.69 Hz), S H J = 6.65 Hz),

2.70-2.63 (m 1H), 2.22 3R 2. 01 ( , 11.73 Hz), 1.79-1.76
(m 2H), 1.67 (h, 1H J T3y 1R 3H), 1.56-1.46 (m 2H),
1.41 (s, 3H), 1.37-1.23 (m 2H), 1.20 (t, 3H,Eiij/7.o4 Hz) . MS [El+] 574

(MtH +. Rf=0.08 in 9%ethyl acetate in hexane

The title compound was prepared using the
5 representative Standard Procedure (E)} from 3-(4-Hydroxy-
phenyl)-2-methyl-2-o-tolyloxy-propionic acid ethyl ester and
Toluene-4-sulfonic acid 2-[5-methyl-2-(l-methyl-cyclohexyl) -
oxazol-4-yl]-ethyl ester. 'H NMR (400MHz, CDCls): & 7.14-7.11
(m, 3H), 7.08-7.04 (m, 1H), 6.91 (t, 1H, J = 7.82 Hz), 6.81
10 (d, 1H, J = 8.60 Hz), 6.76 (d, 2H, J = 8.60 Hz), 4.10 (t,
2H, J = 6.26 Hz), 3.24 (d, 1H, J = 14.08 Hz), 3.18 (d, 1H, J
= 14.08 Hz), 2.93 (t, 2H, J = 6.26 Hz), 2.27 (s, 3H), 2.17
(s, 3H), 2.13-2.06 (m, 2H), 1.54-1.48 (m, 8H), 1.40-1.34 (m,
3H), 1.27 (s, 3H). MS [EI+] 492 (M+H)", [EI-] 490 (M-H)".



Step B 15 3-{4-[2-(2-Cycl ohexyl - 5- net hyl - oxazol - 4-yl ) - et hoxy] - phenyl } -

2- met hyl - 2- (3-t hi ophen- 3-yl - phenoxy) -propionic acid OO OOONS 5N NaCH
(0.5nL) we@ozmdded to a solution of 3-{4-[2-(2- PCT/US01/22616

Cycl ohexyl - 5- met hyl - oxazol - 4-yl') - et hoxy] - phenyl } - 2- et hy| -

(3-t hi ophen- 3-yl - phenoxy) - propi oni c aqy? ethyl ester and 3 20

{4-]2-(2-Cycl ohexyl - 5- et hyl - oxazol - % ‘et hoxy] - phenyl } - 2-

nmet hyl - 2- phenoxy- propi onic acid ethyl ester in ethanol (4nL). The
resultant m xture was refluxed under _an égnsphere of nitrogen for 2 h,
then cool ed to ambient tenperatur&FRaS ddction nixture was concentrat ed
in 25 vacygo,(3dBldiedpnehbdN- @Cl4—qad (©XIRRATBG 1L 2Bl .- okBe o10mgani ¢

| ayer was drled through a Vérlan Chentlut cartri ge WO 027 16331

PCT/ USO1/ 22616 - TRl PP ey L o P1E ¢ e?C] :
(400MHz, CDC13) : 8 7.39-7. 26 (m SFD , 7.17 (d, 2H J = 8. 60 Hz) ,
7.11-7.10 (m 1H) , 6.82-6.80 (m 1H) , 6.78 (d, 2H, J 8 60 Hz), 4.11
(t, 2H, J = 6.26 Hz), 3.25 (d, 1H, J = 14.08 Hz), 5)3.13 (d, 1H, J = 14.08

Hz), 2.93 (t, 2H, J = 6.26 Hz), 2.87- 2.81 (m 1H, 2.28(s, 3H), 1.99 (d,
2H, J = 12.51 Hz), 1.77 0] O ‘
et O
N O

Br

5 Step A

2-(3-Bromo-phenoxy) ~propionic acid ethyl ester

T

0]

Q

Br

Cesium carbonate (57.8g, 177.4mmol) was added to a

solution of 3-bromophenol (10.23g, 59.1lmmol) in anhydrous

10 DMF (500mL) at room temperature under an atmosphere of
nitrogen. After five minutes, ethyl 2-bromopropionate
(7.7mL, 59.1lmmol, d=1.394) was added rapidly dropwise and
the resultant mixture was allowed to stir at 90°C for 18h.
The reaction mixture was diluted with diethyl ether and

15 extracted twice with 1IN HCl and three times with water. The
organic layer was dried over Na;S04 and concentrated in
vacuo. The residue was purified by flash chromatography
(25% ether in hexanes) to provide the titled compound
(14.8g, 97%) as a light yellow oil. 'H NMR (400MHz, CDCls):

20 6 7.13-7.07 (m,3H), 7.02-7.13 (m, 1H), 6.79 (dt, 1H, J =
7.63 Hz, 2.35 Hz), 4.70 (g, 1H, J = 6.75 Hz), 4.23 (g, 2H, J



(d, 2H, J = 12.51), 1.67 (d, 2H, J = 12.51), 1.57-1.46(m 2H), 1.45 (s,
3H, 1.37-1.19 (m 2H). MS [ES+] mz exact nmass calcd for C32H36NOGS

546. 2314 wéoun33b46. 2308. 10 WD 02/ 16331 PCT/ US01/ 22616 PCPO801/Bsmnple 101
2- (Bi phenyl - 3-yl oxy) - 3- { 4-[ 2- (2- cycl ohexyl - 5- met hyl - oxazol -

4-yl) - et hoxy] - phenyl } - 2- net hyl - proploqaf acid ethyl ester OO OO/ Ocr~
NIl 5 Step A 2-(Bi phenyl -3-yl oxy) -3-{ %2-(2-cyc|ohexyl-5-nethy|-oxazo|-
4-yl) - et hoxy] - phenyl } - 2- net hyl - propi oni ¢ acid ethyl ester O O O\ O/ ON

2~ (5B o nehoi o160 302l conelyp et bl 95 = 708

yl ) - et hoxyky phengldo ZSGYEiﬂWiS%W@@h@BI In agdtbd&ds 2049, 0. 36mmol ),
t hi ophene-3-boronic acid (91ng, 0.71mmmol),

Step B
5 3-(4-Benzyloxy-phenyl) -2~ (3-bromo-phenoxy) ~3-hydroxy-2-

methyl-propionic acid ethyl ester

o O

@Qg

A solution of LDA (39.7mL, 59.5mmol, 1.5M in
cyclohexane) in anhydrous THF (90mL) was cooled to -78°C in

10 a dry ice/acetone bath and added to a solution of 2-(3-
Bromo-phenoxy) -propionic acid ethyl ester in anhydrous THF
(90mL) also cooled to -78°C under an atmosphere of nitrogen.
After five minutes, 4-benzyloxybenzaldehyde (6.3g, 29.8mmol)
was added in one portion. After stirring for one minute,

15 the reaction mixture was quenched with acetic acid (5.7mlL,
99.2mmol, d=1.049) and a saturated solution of aqueous NH,Cl
(80mL). The biphasic mixture was allowed to warm to room
temperature and diluted with diethyl ether (1L). The
organic layer was washed with water, dried over MgSO;, and

20 concentrated in vacuo. The residue was purified by flash
column chromatography (17% ethyl acetate in hexanes) to
provide a mixture of diastereomers of 3- (4-Benzyloxy-
phenyl) -2- (3-bromo-phenoxy) -3-hydroxy-2-methyl-propionic
acid ethyl ester (10.0g, 62%). 'H NMR (400MHz, CDCl3): e

25 7.42-7.28 (m, 6H), 7.19-7.00 (m, 3H), 6.95 (dd, 2H, J = 6.75
Hz, 1.76 Hz), 6.73 (dd, 1H, J = 6.45 Hz, 1.47 Hz), 5.21-5.02



tri phenyl phosphine (19ng, 0.07mmol ), and potassiumfluoride (51nyg,
1.07mmol ) in anhydrous THE (3nL). Ref lux the 15 reaction m xture for 18 h
under anveonospbere of nitrogen. Dilute the cool ed react POVURIIXR26T6e Wi t h
ethyl acetate and wash with water and brine. Dry the organic |ayer over
Na2SO4, concentrate in vacuo, and quk$%&by flash colum chromat ogr aphy
(9% acetone in hexanes) to provide a ure WD 02/16331 PCT/ USO1/ 22616 -
209 of the titled conmpound and 3- {4 [2 (2- CyclohexyI-S-nethyI-

oxazol - 1) ] =phen I} h nox pr Qpi onpi cid ethyl
ester. ]NNRS%E %m%?“%r%ﬁ nghg 54" ?g ? :8p7.848ﬁtg?57.§19%t,
3727 82 lrz) 1#) 351 7233 (M 3ﬁH)J 5 7.08- ﬁz95 (m dH2 $a835¢ et
4.22-4.13 (m 4H), 3.26 (d, 1H J = 14.08 Hz), 3.14 (d, 1H J = 14.08 Hz),
2.87-2. 66a¢afatgHin hezgnes. 3H), 2. 02 (d, 2H, J = 11.23 Hz), 1.80 (m
10H), 1.21 (t, 3H, J = 7.04 Hz). M5 [El+] 568 (MtH)+. Rf=0.14 in 25%
acetone in hexanes. 10 Step B

2- (Bi ghenyl - 3-yl oxy) - 3- {4-[ 2- (2- cycl ghepyL- 5- met hyl - oxazol

4-yl) ethoxy]39?29§L%Z§lg§§h% Rrgplonlg %Cld o] uyl—

romo-p enoxy —met

propionic acid ethyl ester

3-(4-Benzyloxy-phenyl)-2- (3-bromo-phenoxy) -3-hydroxy-2-
methyl-propionic acid ethyl ester (10.0g, 20.7mmol) was
10 added slowly to a -20°C solution of triethylsilane (9.9mL,
62.0mmol, d=0.728) and boron trifluoride etherate (15.3mL,
124.0mmol, d=1.154) in anhydrous CH,Cl, (370mL). The
mixture was stirred for 6h, gradually warming to 0°C. The
reaction mixture was quenched with a saturated solution of
15 aqueous sodium carbonate and extracted with CH2Cl2. The
organic layer was dried over Na,S0O,, concentrated in wvacuo,

and purified by flash column chromatography to provide the

titled compound (3.7g, 38%). 'H NMR (400MHz, CDCl3): & 7.46-
7.33 (m, 5H), 7.18 (d, 2H, J = 8.60 Hz), 7.15-7.05 (m, 3H),

20 6.94 (dt, 2H, J = 8.60 Hz), 6.78 (dt, 1H, J = 7.82 Hz, 2.35
Hz), 4.23 (g, 2H, J = 7.04 Hz), 3.28 (d, 1H, J = 13.69 Hz),
3.19 (d, 1H, J = 13.69 Hz), 1.45 (s, 3H), 1.23 (t, 3H, J =
7.04 Hz). Re=0.46 in 25% ethyl acetate in hexanes.



b--C 11 5N NaOH (0.5nm) was added to a solution of 2-(Biphenyl- 15
3-yloxy)-3-{4-[2-(2-cycl ohexyl - 5- net hyl - oxazol -4-yl) -

et hoxy] - phenyids3- nmet hyl - propi oni ¢ acid ethyl ester and 3PCT/US01/22616
{4-[2-(2-Cycl ohexyl - 5- net hyl - oxazol - 4-yl ) - et hoxy] - phenyl } - 2-

met hyl - 2- phenoxy- propi oni c acid et hyl ;fﬁ)szz in ethanol (4nmL). The
resultant m xture was refl uxed under 0 at nosphere of nitrogen for 2 h,
then cooled to anmbient tenperature. The reaction m xture was concentrated
in vacuo, diluted with 1N HCl, and ﬁﬁtract ed with CH2Cl2. The organic

| ayer was dried through a Varian Che PBt Pcartri dge, concentrated in
vacuo, an@_glgrjgrio%g) {ghicH J =
7.82 Hz), , - : ,
7.35-7.24 (m 2H) 7.18 (d, 3H, agid gthylHepter7. 12-7.11 (m 1H), 6.86 (d,
1H, J = 8.60 Hz), 7.82 (d, 2H, J 8. 60 Hz) 4.13 (t, 2H, J = 5.47 Hz),
3.26 (d, 1H J = 14.08 Hz), 3.14 (d 1H J =14.08 Hz), 2.95 (t, 3H J =
5.47 5 Hz), 2.29 (s, 3H), 2.00 ( —of2\51 Hz), 1.79 (d, 2H, J =
13.30 Hz) , 1.70-1.21 (m 8H) 540 (M+rH)+. Exanple 104

2-Met hyl - 3-{ 4- [ 2- (5- net hyl - 2- phen | -4-yl)-ethoxy]- 10
phenyl } - 2- (qui nol i n- 6-yl oxy) - pr opi oni i d Step A
Br .
3-(4-Benzyloxy-phenyl) -2~ (3-bromo-phenoxy) -2-methyl-

5 propionic acid ethyl ester (3.7g, 7.8mmol) was dissolved in
ethanol (140mL), treated with 5% palladium on carbon
(0.37g), and stirred under an atmosphere of hydrogen for 2
h. The suspension was filtered through celite and
concentrated in vacuo. The residue was purified by flash

10 column chromatography (25% ethyl acetate in hexanes) to
provide a mixture of the title compound and 3-(4-Hydroxy-
phenyl) -2-methyl-2-phenoxy-propionic acid ethyl ester as a
light yellow oil (2.8g, 94%). H NMR (400MHz, CDCl;): &
7.24-6.94 (m, 4H), 6.836.80 (m, 1H), 6.75-6.71 (m, 3H), 5.12

15 (s, 1H), 4.19 (g, 2H, J = 7.04 Hz), 3.24 (4, 1H, J = 13.69
Hz), 3.06 (d, 1H, J = 13.69 Hz), 1.40 (s, 3H), 1.26-1.17 (m,
3H). MS [EI-] 377 (M-H)'. Re=0.24 in 25% ethyl acetate in

hexanes.



2- (Qui nolin-6-yloxy)-propionic acid ethyl ester 0 O\ / N/ 15 A

m xture of 2-brono-propionic acid ethyl ester (14.6 nL, 0.112 nol),

qui nol i n¥0 02/1336. 3 g, 0.112 nol) and Cs2CC3 (44 g, 0. 13BCT™DK)1/22m16500 Nl
of DMF was heated to 90 C for overnight. The m xture was filtered and
diluted with Et20 20 (500 ni). CXganigu#ﬂyer was washed with water and
brine. The conbi ned aqueous | ayer wa en extracted with Et QAc. Conbi ned
organi c | ayer was washed with water and brine, dried over Na2SO4, filtered
and concentrated. Crude nateri al mag gurified by chronot ography (Rf = 0.3
I n 25 hexanes/acetone = 1:1) to give 5 ngof title conpound as |ight

yel I ow oi b- (3E5NMR-(ABBNnMKT) -SDCA3) 2668 -8l @ exitl-5imetnd100x8281Ha)-, 8. 02
(d, 1H, J=8.8 Hz), 8.0T (d, IH J = WO 02716331 PCI/US01/ 22616 - 211
8.0Hz), 7.4 ddothigxyrrhenyvil} - v1-70 {emic jagig ethwl gesden Hz),
7.26 (d, 1H, J =1.2 Hz), 6.99 (d, 1H J = 2.8
Hz), 4.27-4.20 (m 2H), 1.69 (d, 3H, J =6.8
Hz). 5 Step B

Cesium carbonate (2.98g, 9.2mmol) was added to a
5 gsolution of 2-(3-Bromo-phenoxy)-3- (4-hydroxy-phenyl)-2-
methyl-propionic acid ethyl ester , 3- (4-Hydroxy-phenyl)-2-
methyl-2-phenoxy-propionic acid ethyl ester, and toluene-4-
sulfonic acid 2-(2-cyclohexyl-5-methyl-oxazol-4-vyl1)-ethyl
ester in DMF (60mL). The resultant mixture was stirred at
10 65°C under an atmosphere of nitrogen for 18 h, then diluted
with diethyl ether. The organic layer was washed with 1IN
HCl and water, dried over MgSO,, concentrated in wvacuo, and
purified by flash column chromatography (9% acetone in
hexanes) to provide an unseparated mixture of 2-(3-Bromo-
15 phenoxy)-3-{4-[2-(2-cyclohexyl-5-methyl-oxazol-4-yl)-
ethoxy]-phenyl}-2-methyl-propionic acid ethyl ester and 3-
{4-12-(2-Cyclohexyl-5-methyl-oxazol~-4-yl)-ethoxy]-phenyl}-2-
methyl-2-phenoxy-propionic acid ethyl ester (3.3g, 80%). 'H
NMR (400MHz, CDCl3): 6 7.24-6.92 (m, 5H), 6.81-6.69 (m, 3H),
20 4.20-4.10 (m, BH), 3.22 (d, 1H, J = 13.69 Hz), 3.10 (4, 1H,
J = 13.69 Hz), 2.84 (t, 2H, J = 6.65 Hz), 2.66 (tt, 1H, J =
11.73 Hz, 3.52 Hz), 2.21 (s, 3H), 2.01 (4, 2H, J = 13.30
Hz), 1.79-1.75 (m, 2H), 1.66 (d, 1H, J = 11.73 Hz), 1.55-
1.17 (m, 6H). MS [EI+] 571 (M+H)".



3- (4-Benzyl oxy- phenyl ) - 2- net hyl - 2- (qui nol i n-6-yl oxy)- propionic acid ethyl
ester 0O OIll | O IN 10 To a LDA solution (42 n., 1.5 Msolution in
THF) in &80 omse3sf dry THF at -78 C, a solution of 2-(quinpCT/OS@/22bBXY) -
propionic acid ethyl ester (8.61 g, 0.035 nol) in 65 nL of dry THF was
cannulated in. The resulting solution:%f 15 allowed to stand at -78 C for 3
mn. Solid 4-benzyl oxy- benzal dehyde ( 471"g, 0.032 nol) was added and
resulting mxture was allowed to stand at -78 Cfor 5 mnuntil all solid
di ssovled in the solution. Reaction gg en quenched wth AcOH (6.03 ni,
0.105 nol) in 60 nL of THF at -78 C.~26The mixture was then diluted with
Et 20 and yaghedryhdhpneabxNUE€Ll(4-atep-and1BhbRe1 -9rhnedhpvebxhaddod -
filtered and concentrated. The crude materi al was pur|T|ed by

chr omat ogr aphy t o Yglilve - Jreive pteety 1 -pnan d

net hyl - 2- (qui nol i n- 6-yl oxy) - proplonlc acid et hyl ester in 25 86% vyield. A
of solution of 2.75 g of give 3-(4-benzyl oxy-

phenyl)-3-hydroxy-2-nethy|-2-(quinoIin-6-onxy)5bropionic WO 02/ 16331
PCT/ US01/ 22616 - 212 0‘§1\/ﬁ\ /[::j/j><JLO
o)

v o

5 5N NaOH (0.5mL) was added to a solution of 2-(3-Bromo-

r

phenoxy)-3-{4-[2-(2-cyclohexyl-5-methyl-oxazol-4-vyl) -
ethoxy]-phenyl}-2-methyl-propionic acid ethyl ester and 3-
{4-[2-(2-Cyclohexyl-5-methyl-oxazol-4-yl)-ethoxy]-phenyl}-2-
methyl-2-phenoxy-propionic acid ethyl ester in ethanol

10 (4mL;) . The resultant mixture was refluxed under an
atmosphere of nitrogen for 2 h, then cooled to ambient
temperature. The reaction mixture was concentrated in
vacuo, diluted with 1IN HC1l, and extracted with CH2Cl2. The
organic layer was dried through a Varian ChemElut cartridge,

15 concentrated in vacuo, and purified by LCMS. ‘H NMR
(400MHz, CDCl3): & 7.17 (m, B5H), 6.90-6.76 (m, 3H), 4.12 (t,
2H, J = 6.26 Hz), 3.22 (d, 1H, J = 13.69 Hz), 3.10 (4, 1H, J
= 13.69 Hz), 2.95 (t, 2H, J = 6.26 Hz), 2.90-2.68 (m, 1H),
2.30 (s, 3H), 2.01 (4, 2H, J = 13.30 Hz), 1.79 (d, 2H, J =

20 12.90 Hz), 1.69 (d, 1H, J = 13.30 Hz), 1.40 (s, 3H), 1.58-
1.21 (m, 4H). MS [EI+] 543 (M+H)"



acid ethyl ester (6.01 nmol), trifluoroacetic acid (2.8 nL, 36.1 mol),
triethylsilane (5.8 nL, 36.1 nmol) in 80 nL of dichloroethane was heat ed

to ref

over

My

S, filtered and concentrate Resi due was purified by

| wODho16330 h. The m xture was cooled to r.t. and BCTwS@®2¢i6t h Et 20
and washed with 5 sat' NaHCO3, water and brine. Organic |ayer was dried

chr omat ogr aphy (5% MeOH in CH2C12) to Re 86% of title conpound as i ght
yel low oi|. 1H NVR (400 MHz, CDC13) 668.78 (dd, 1H, J = 4.4, 1.6 Hz),

(d,
(d,

1H, J
2H, J

1.53 (s,
C28H28NO4 (m R-Metnal - FolErd-Miggohen 53 Sreplenoxy) ~propionic acid

3- (4- Hydr oxy- phenyl ) - 2- met hyl - 2- (qui nol i n- 6-yl oxy) - pr opi oni c

ester O
(qui nolin-6-yl oxy)-propionic acid ethyl ester (2. i 9 6.0 mmol) in 100 niL

of EtOH with 5% Pd/ C (530 ng, 20 w9 was

for

6 h.

10

15

20

= 8.8 Hz), 7.04 (d, 1HZPPke

3H),1.19 (t, 3H, J = 7.1 Fz). N5 (ESF) Mz nmass cal cd for

O HO A solution of 3-(4-Benzyl oxy-phenyl)-2-nethyl-2- 20

Catal yst was filteredPoff and o i 30l Vent was renoved

£::7/1§N o

\ N

Step A
3-{4-[2-(2-Cyclohexyl-5-methyl-oxazol-4-y1l)-ethoxy]-phenyl}-

2-methyl-2- (3-thiophen-3-yl-phenoxy)-propionic acid ethyl

ester
O
Mo/\
X\ﬂ Q
\ N
S

Add palladium acetate (8mg, 0.04mmol) to a solution of
2-(3-Bromo-phenoxy) -3-{4-[2- (2-cyclohexyl-5-methyl-oxazol-4-
yl) —ethoxy] -phenyl}-2-methyl-propionic acid (0.204g,
0.36mmol), thiophene-3-boronic acid (91lmg, O0.7lmmol),
triphenylphosphine (19mg, 0.07mmol), and potassium fluoride
(5img, 1.07mmol) in anhydrous THF (3mL). Reflux the
reaction mixture for 18 h under an atmosphere of nitrogen.
Dilute the cooled reaction mixture with ethyl acetate and
wash with water and brine. The organic layer was dried over
Na;S04, concentrated in vacuo, and purified by flash column

chromatography (9% acetone in hexaneg) to provide a mixture

8. 00

9.2 Hz), 7.98 10 (d, 1H, J =8.q&}%Hz), 7.45-7.32 (m 7H), 7.19
24%), 76.93 (d, 2H, J = 8.8 Hz),

5.06 (s, QH)[4—‘%22%2Lgyczbhqeiyf-g-ﬂae'ﬁl%gz,l—%xaéolé4l§1§ABﬂho&v,} ~-phenyi3-8 Hz),
aci d et hyl

stand under 1 atm H2



under vacuum Residue was then dissolved in 200 nL of 25 toluene. 530 ng of
10% Pd/ C was added. The m xture was heated to ref |ux under air for

over ni ghtwoRBassi on was WO 02/ 16331 PCT/ US01/ 22616 - 213PCTo6diextéteo r.t.
and catal yst was filtered off. Organic solvent was renoved under vacuum
and crude material was clean for next%féep wi t hout further purification.

1H NVR (400 MHz, CDC13) 668.77 (dd, 1H,~"J = 4.0, 1.4 Hz), 8.04 (d, 5 1H J
= 7.6 Hz), 8.02 (d 1H J =9.6 Hz), 7.38 (dd 1H J = 8.4, 4.4 Ft) 7 32
(dd, 1H, J_=9.2,.2 H, J 0

He) 6. 83%( Hhezililt?ied ‘é%@POPE)% S dz% (4 3R, (&: éfﬁ?ﬁeﬁé’)‘i %3&§§hy§ 13 (ABq,
2H, J = 13xBz0MZ)-v1) 58thsx hehyl9-0tmed 112 hehok)-proMPonket) mz 10
mass cal cd ?S? c21 ZENKE W¥EH% g 1- f ound pSte ﬁg prolf?

2- Met hyl - 83e{ 4- 2h{b- eBtbyI{ZOmbeHQMﬁdxazbm:melpéﬁmMMXy]CD013: )

phenyl } - 2- (EU|noI|n 6-ylLoxy)opropionic acid 15 A sol ution
of tol uenéd:A8sdt +3nil® ackd 27 ¢ 53118 hyF 29 phén§P- 5%&20V @7 N?be Ryl ester
(94 ng; 0628oMph) J3 (4-60 Hz), 6.73-6.70 (m, 1H), 4.19(q, J =

Hydr oxy -phenyl)-2 met hyI-2-(qU|noI|n 6-yl oxy) - propi oni ¢ aC|d ethyl ester
(77.3 ng, 70022Hpmhol ¥ . 4Ad (K2C2E, (61=ng,66. #4), 3.27 (4, 1H, J = 13.69

Hz), 3.11 (4, 1H, J = 13.69 Hz), 2.85 (t, 2H, J = 6.65 Hz),
2.70~-2.63 (m, 1H,), 2.22 (s, 3H), 2.01 (d, 2H, J = 11.73
Hz), 1.79-1.76 (m, 2H), 1.67 (h, 1H, J = 11.73 Hz), 1.59 (s,
10 3H), 1.56-1.46 (m, 2H), 1.41 (s, 3H), 1.37-1.23 (m, 2H),
1.20 (t, 3H, J = 7.04 Hz). MS [EI+] 574 (M+H)". R¢=0.08 in

% ethyl acetate in hexanes.

Step B
15 3—{4—[2—(2—Cyclohexyl—5—methyl—oxazol—4—yl)—ethoxy]—phenyl}—

2-methyl-2-(3-thiophen-3-yl-phenoxy)-propionic acid

\ N
S
5N NaOH (0.5mL) was added to a solution of 3-{4-[2-(2-

Cyclohexyl-5-methyl-oxazol-4-yl)-ethoxy] -phenyl}-2-methyl-2-
(3-thiophen-3-yl-phenoxy) -propionic acid ethyl ester and 3-

20 {4—[2—(2—Cycldhexyl—5—methyl—oxazol—4~yl)—ethoxy]—phenyl}—Z—
methyl-2-phenoxy-propionic acid ethyl ester in ethanol
(4mL) . The resultant mixture was refluxed under an
atmosphere of nitrogen for 2 h, then cooled to ambient
temperature. The reaction mixture was concentrated in

25 wvacuo, diluted with 1N HCl, and extracted with CH,Cl,. The

organic layer was dried through a Varian ChemElut cartridge,



20 mol) in 2 nmL of EtOH was heated to 80 oC for overnight. Then 5N NaCH
(0.26 nL, 1.3 mml) was added and reaction mxture was stand at sane

t enper at we 0f/04332 h. The mi xture was cooled off to r.t. peOUSEIgRRI6C

sol vent was renoved under vacuum Residue was then dissolved in CH2C12 and
1IN HC1. 25 Aqueous |ayer was washed w CH2C12 (2 x). Conbined organic

| ayer was washed with brine, dried ove 2S04, WO 02/ 16331 PCT/ US01/ 22616
- 214 filtered and concentrated. Residue mas purified by M5/LC to give

N R e e 5%1? 2Py F)ES 7 G Caqp Y g

Hz), 7.89 ( 51- 7 ( 7 732
7.25-7.23?BC§) nS772@09 75d276 5151“ Jéll%) 2"34 Hz) | d?%@ (‘5 2éH 02@8 8 Hz), 6.85
(d, 2H, 3. i18781912)(m,41H17 (6,.82HE.80= (8, sz) 63729 (d3. 2H,( ABg, 82H0 J =

13.4 Hz), 0 ( s 42 _ (s, H (ES*)
m z exact Bhass? cgﬂcgtfo%HCSfHZQHgég @ﬁi g %é %@76J. &ﬁdH§O§Z§N55
Exanpl# 1951331514 L&, (&Qf@homxyﬂzﬁ QEbbyktoxgﬁol J4—y|6) z%t Emy] opkenyl } -
2-met hyl - 2-(qui nol i n-6-yl o y)-proplonlc 15 acid O O CH

2.81 (m, 1H), 2.28(s, 3H), 1.99 (d4d, 2H, J = 12. 51 Hz) 1.77

(d, 2B, 0 = 12.51), 1.67 (d, 2H, J = 12.51), 1.57-1.46(m

2H), 1.45 (s, 3H), 1.37-1.19 (m, 2H). MS [ES+] m/z exact

mass calcd for CizH3gNOsS 546.2314, found 546.2308.

10



NOO-a!- N A solution of Toluene-4-sulfonic acid 2-(2-cycl ohexyl -

5- net hyl - oxazol - 4-yl)-ethyl ester (96 ng, 0.26 mmol), 3-(4-

Hydr oxy- ph@nyigs32- net hyl - 2- (qui nol i n- 6-yl oxy) - propi oni ¢ aeCTUS@R26etehy|

ester (77.3 ng, 0.22 mmol) and K2CAB (61 ng, 0.44 mml) in 2 nL of EtOH was
heated to 80 C for overnight. Then _S%d\#aq-l (0.26 nL, 1.3 nmol) was added
and reaction mxture was stand at sa enperature for 2 h. The m xture
was cooled off to r.t. and organic sol vent was renoved under 25 vacuum
Resi due was then dissolved in CHZ%Z an( Ié?}HCl Aqueous | ayer was washed
wth CH2C12 (2 x). Conbi ned WO 02/ Yuso1/ 22616 - 215 organi c

| ayer was mashigmhadiin N ey, drdedr over (N2 @Fohed)1 t0ed 13nd sengsnt r at ed.
Resi due was purified by MSLCTO glve titlre corrpouncl as vvmte solid (54.5
my, 48% . AW o M 2] 4 @thyl : .
(d, 5 1H J 68Hz)792(d 1HJ 92Hz)745(dd 1H,J:82
4.2Hz),7.33(dd 1H, J = 5.2, 28Hz)719(d 1H J = 2.8 Hz), 7.15,
6.82 (ABg, 4H, J =8.6 Hz), 4.08 (t, 2H J =6.8&Hz), 3.29, 3.11 (ABg, 2H
J =13.8 Hz), 2.76 (t, 2H, J = 6,8 Hz), 68-2.68 (m 1H), 2.18 (s, 3H),
1.93-1.87 (m 10 2H),1.71-1. GSOM, J-1 7 Gn 1H), 1.46-1.14 (m
5H), 1.42 (s, 3H). HRMVSB + I SR caPcd for C31H35N205

5 Step A
2- (Biphenyl-3-yloxy)-3-{4-[2- (2-cyclohexyl-5-methyl-oxazol-

4-y1)-ethoxy] -phenyl}-2-methyl-propionic acid ethyl ester

Add palladium acetate {(8mg, 0.04mmol) to a solution of

10 2-(3-Bromo-phenoxy)-3-{4-[2-(2-cyclohexyl-5-methyl-oxazol-4-
yl) -ethoxy] -phenyl}-2-methyl-propionic acid (0.204g,
0.36mmol), thiophene-3-boronic acid (91lmg, 0.7l1lmmol),
triphenylphosphine (19mg, 0.07mmol), and potassium fluoride
(51mg, 1.07mmol) in anhydrous THF (3mL). Reflux the

15 reaction mixture for 18 h under an atmosphere of nitrogen.
Dilute the cooled reaction mixture with ethyl acetate and
wash with water and brine. Dry the organic layer over
Na;S04, concentrate in vacuo, and purify by flash column

chromatography (9% acetone in hexanes) to provide a mixture



(m+l) 515. 2546, found 515.2567. Additional conmpounds of the present

I nvention, having the structural formula shown bel ow, were synthesized by
15 nmet hodgos/md3Bar to those described in the previous exarpl/Eso1/22a6 OH O R7
OR6 RB RO -<XI I / RB OR8 These additional conpounds are further
exenplified in the follow ng table. % Table | Exanmple RO R6 R3 R7 neta R8
para R8 92 phenyl HCH3 HH OCH3 93 clohexyl HCH3 Ht-butyl H 94
phen-butyl HCH3 HH H WO 02/16331 PCT/US01/ 22616 - 216 95 phenyl OCH3

L e 58 e By PR A S L 0.
oxazol-4-yl)-ethoxy] -phenyl}-2-methyl-2-phenoxy-propionic
acid ethyl ester. 'H NMR (400MHz, CDCls): & 7.53 (d, 1H, J =
7.04 Hz), 7.41 (t, 1H, J = 7.82 Hz), 7.35-7.13 (m, 6H),

5 7.08-6.95 (m, 1H), 6.81 (s, 4H), 4.22-4.13 (m, 4H), 3.26 (d,
1H, J = 14.08 Hz), 3.14 (4, 1H, J 14.08 Hz), 2.87-2.66 (m,
3H), 2.23 (s, 3H), 2.02 (4, 2H, J 11.23 Hz), 1.80 (m,
10H), 1.21 (t, 3H, J = 7.04 Hz). MS [EI+] 568 (M+H)".

Il

Il

Re=0.14 in 25% acetone in hexanes.
10
Step B
2- (Biphenyl-3-yloxy)-3-{4-[2-(2-cyclohexyl-5-methyl-oxazol-

4-v1)-ethoxy]~phenyl}-2~-methyl-propionic acid

5N NaOH (0.5mL) was added to a solution of 2-(Biphenyl-

15 3-vloxy)-3-{4-[2-(2-cyclohexyl-5-methyl-oxazol-4-y1)-
ethoxy] -phenyl}-2-methyl-propionic acid ethyl ester and 3-
{4-[2-(2-Cyclohexyl-5-methyl-oxazol-4-yl)-ethoxy]-phenyl}-2-
methyl-2-phenoxy-propionic acid ethyl ester in ethanol
(4mL) . The resultant mixture was refluxed under an

20 atmosphere of nitrogen for 2 h, then cooled to ambient
temperature. The reaction mixture was concentrated in
vacuo, diluted with 1IN HCl, and extracted with CHyCl,. The
organic layer was dried through a Varian ChemElut cartridge,

concentrated in vacuo, and purified by LCMS. 'H NMR

25 (400MHz, CDCl3): & 7.51 (4, 2H, J = 7.82 Hz), 7.41 (t, 2H, J



100 phenethyl H CH3 H OCH3 H 101 phenethyl H CH3 H CH3 H 102 phenethyl H
CH3 HCF3 H 103 phenethyl HCH3 HH CF3 104 phenethyl HCH3 HF H 105
phenet hyiwoloZH33H H C 106 phenethyl H C2H5 HH H 107 pkeneséwyi2étd CH3 H H
OCF3 108 benzyl HCH3 HH F 109 benzyl H CH3 H OCH3 H 110 benzyl H CH3 H
CH3 H 111 benzyl HCH3 H CF3 H 112 yl HCH3 HH CF3 113 benzyl H CH3
HFH 114 benzyl HCH3 HH C 115'b2ﬁQ§F'H CH5 HHH 116 benzyl H CH3 H
H OCF3 117 2H5 HCH3 HHH 118 HCH3 HHH Br 119 1-nethyl- HCH3 HH

cyclo %48%20 3- L?$§9y£4 ZEKH y ¥g)?é/l§g31J éQ??;éZgGlG 217
)

121 phenyT
7.12-7.11 (m, 1H), 6.86 (d, 1H, J = 8.60 Hz), 7.82 (d, 2H, J
8.60 Hz), 4.13 (t, 2H, J = 5.47 Hz), 3.26 (d, 1H, J
14.08 Hz), 3.14 (d, 1H, J = 14.08 Hz), 2.95 (t, 3H, J 5.47
5 Hz), 2.29 (s, 3H), 2.00 (4, 2H, J = 12.51 Hz), 1.79 (d, 2H,

J = 13.30 Hz), 1.70-1.21 (m, 8H). MS [EI+] 540 (M+H)"

Example 104
2-Methyl-3~{4-[2-(5-methyl-2-phenyl-oxazol-4-y1l)~-ethoxy]-

10 phenyl}-2-(quinolin-6-yloxy) -propionic acid

Step A

- (Quinolin-6-yloxy)-propionic acid ethyl ester

O
o
O
15 "\ /
A mixture of 2-bromo-propionic acid ethyl ester (14.6
mL, 0.112 mol), quinolin-6-ol (16.3 g, 0.112 mol) and Cs,CO3
(44 g, 0.135 mol) in 500 mL of DMF was heated to 90 °C for
overnight. The mixture was filtered and diluted with Et,0
20 (500 mL). Organic layer was washed with water and brine.

The combined aqueous layer was then extracted with EtOAc.
Combined organic layer was washed with water and brine,
dried over Nay;S0;, filtered and concentrated. Crude
material was purified by chromdtography (Re = 0.3 in

25 hexanes/acetone = 1:1) to give 22 g of title compound as
light yellow oil. 'H NMR (400 MHz, CDCls) 888.78 (dd, 1H, J
= 4.0, 0.8 Hz), 8.02 (d, 1H, J = 8.8 Hz), 8.01 (4, 1H, J =



122 2-thienyl HCH3 OCH3 HH 123 cyclohexyl HCH3 OCH3 HH 124 HCH3 HH
CH3 H3C 125 phenyl HCH3 CH3 HH 126 2-thienyl HCH3 CH3 HH 127

cycl ohexyvobiz/(adslﬂ-ls HH 128 1-nmethyl- HCH3 CH3 HH cyeptDsxyi2629
t-butyl HCH3 HHH 130 / \ HCH3 HH CF3 H3C S 131 cycl ohexyl HCH3 HH
t-butyl 132 norpholino HCH3 HHt- tngﬁg 133 cycl ohexyl HCH3 H 3- H
thienyl 134 cycl ohexyl H CH3 H phenyl 135 cyclohexyl HCH3 HBr H 136
cycl ohexyl HCH3 HHt-butyl 137 phenyl HCH3 HCO H 138 2-thienyl H CH3

Hd H 139 1-pethyl- H cl ohexyl 14 yl; H G F Ii H
cycl ohexy? - ViEr 02/ 16331 @g}BUéoNz‘zs%sX 0B 14935 "T8GY 1al! FE
8.6, 4.2 Hz), 7.26 (4, 1H, J = 1.2 Hz), 6.99 (d, 1H, J = 2.8
Hz), 4.89 (g, 1H, J = 6.8 Hz), 4.27-4.20 (m, 2H), 1.69 (d,
3H, J = 6.8 Hz), 1.24 (t, 3H, J = 6.8 Hz).

5
Step B
3- (4-Benzyloxy-phenyl) -2-methyl-2- (quinolin-6-yloxy) -
propionic acid ethyl ester
0O
o
O
0 AN
=
N
10

To a LDA solution (42 mL, 1.5 M solution in THF) in 65
ml. of dry THF at -78 °C, a solution of 2-(quinolin-6-yloxy) -
propionic acid ethyl ester (8.61 g, 0.035 mol) in 65 mL of
dry THF was cannulated in. The resulting solution is

15 allowed to stand at -78 °C for 3 min. Solid 4-benzyloxy-
benzaldehyde (6.71 g, 0.032 mol) was added and resulting
mixture was allowed to stand at -78 °C for 5 min until all
solid dissovled in the solution. Reaction was then quenched
with AcOH (6.03 mL, 0.105 mol) in 60 mL of THF at -78 °C.

20 The mixture was then diluted with Et;0 and washed with
sat'NH4C1 , water and brine, dried over Na;S0,, filtered and
concentrated. The crude material was purified by
chromatography to give 3-(4-benzyloxy-phenyl)-3-hydroxy-2-
methyl-2- (quinolin-6-yloxy) -propionic acid ethyl ester in

25 86% yield. A of solution of 2.75 g of give 3-(4-benzyloxy-
phenyl) -3-hydroxy-2-methyl-2- (quinolin-6-yloxy) -propionic



- 218 Oher conpounds of the present invention, having the structural
formul a shown bel ow, were al so synthesized by nethods simlar to those
descri beavdn2/1d381 previ ous exanples. 0 CH 0 O R4 RO \ | BCT/USo122bd60 These
addi ti onal conpounds are further exenplified in the followng table. Table
Il Exanmple RO R4 141 phenyl qui nolyl 42 2-thienyl quinolyl 143

cycl ohexyl quinolyl 144 phenyl 1,2,?,%- et rahydr onapht hyl 145 cycl ohexyl
1,2, 3,4-tetrahydronapht hyl 146 1-nethyl -cycl ohexyl

Cot 7 anst cRET Gn 6reh BEEThe POy FRE hot Bhey BPEaRRBANIESHA 18af Birng PPAR
and PPAR pecephfbs)Weteidehol gt ngdeby st Bempr 066dur 8fol) in 80 mL of
dichloroethane was heated to reflux for 50 h. The mixture
was cooled to r.t. and diluted with Et,0 and washed with
5 sat’ NaHCO;, water and brine. Organic layer was dried over
Mg S0,, filtered and concentrated. Residue was purified by

chromatography (5% MeOH in CHpCl,) to give 86% of title

compound as light vellow oil. H NMR (400 MHz, CDCl;) 688.78
(dd, 1H, J = 4.4, 1.6 Hz), 8.00 (4, 1H, J = 9.2 Hz), 7.98
10 (d, 1H, J = 8.8 Hz), 7.45-7.32 (m, 7H), 7.19 (4, 2H, J = 8.8
Hz), 7.04 (4, 1H, J = 3.2 Hz), 6.93 (4, 2H, J = 8.8 Hz),
5.06 (s, 2H), 4.23 (g, 2H, J = 7.1 Hz), 3.38, 3.18 (ABg, 2H,
J = 13.8 Hz), 1.53 (s, 3H), 1.19 (t, 3H, J = 7.1 Hz).
MS(ES") m/z mass calcd for CygHzsNOs (m + 1) 442, found 442.
15
Step C
3-(4-Hydroxy-phenyl)-2-methyl-2- (quinolin-6-yloxy) -propionic

acid ethyl ester

o,

O
~
N

A solution of 3-(4-Benzyloxy-phenyl)-2-methyl-2-
20 (quinolin-6-yloxy) -propionic acid ethyl ester
(2.65 g, 6.0 mmol) in 100 mL of EtOH with 5% Pd/C (530 mg,
20 w%) was allowed to stand under 1 atm H2 for 6 h.
Catalyst was filtered off and organic solvent was removed
under vacuum. Residue was then dissolved in 200 mL of
25 toluene. 530 mg of 10% Pd/C was added. The mixture was

heated to reflux under air for overnight. Reaction was



detail ed bel ow. DNA-dependent bi nding (ABCD bi nding) was 15 carried out
usi ng SPA technol ogy with PPAR receptors. Tritiumlabel ed PPARa and PPARy
agoni st swepr1a3sed as radioligands for generating di spl aeemestl/2areves and
| C50 WO 02/16331 PCT/ US01/ 22616 - 219 values with conmpounds of the
invention. Cotransfection assays were carried out in CV-1 cells. The
reporter plasmid contained an acyl CoAbkidase (AOX) PPRE and TK pronoter
upstream of the luciferase reporter cDNA. Appropriate PPARs 5 and RXRa were
constitutively expressed using plasmds containing the CW pronoter. For
PPARa andcPPARE3to rpterfBflefesaBysénvageivhscPPARPLfn COrgagéri s was an

i ssue. | to_elLm e I e C i I system
wms used LRoARTE Rt R Bnd S dSAE Lo N S T M SSFao ol "FPAR uas
repl aced byehhafoof nGit4stapdwihoGAL4urthepopseicieseibnwas BtIMRzed in
pl ace of the AOX PPRE. Cotransfection efficacy was determned relative to
PPARa agdAPStMdnd PPARY) aifdni7st (dst.erldhce’ roldedul ds.4 B catils (dvere

Cases i 40ie) Rgrey P o bonBen?r 4 ool U BganPsEol 10 pC Kor bikal Fgor

cotransfegtuonastudips W.Bh (Beceptor g et bep,t has BRARs 7 .®onm(kar 2assays
were carried out usinggappro riate |igands recegtors, reporter

construct§, 8-8t82) 1 8rUBnhat p Ff!éhFa?-ﬁe@é%toﬁ:g 0 (fheg& sthudi 8s8were
carried ogt)toseyal ygteofihe @i hikyyz), 3.35, 3.13 (aBq, 28, J = 13.6

Hz), 1.52 (s, 3H), 1.19 (t, 3H, J = 7.1 Hz). MS(ES") m/z
10 mass calcd for Cy;HzNOg (m + 1) 352, found 352.

Step D
2-Methyl-3-{4-[2- (5-methyl-2-phenyl-oxazol-4-y1)-ethoxy] -

phenyl}-2-(quinolin-6-yloxy)-propionic acid

15

O OH

S o

N 0
2
N

A solution of toluene-4-sulfonic acid 2- (5-methyl-2-
phenyl-oxazol-4-yl)-ethyl ester (94 mg, 0.26 mmol), 3-(4-
Hydroxy-phenyl)-2-methyl-2- (quinolin-6-yloxy)-propionic acid
ethyl ester (77.3 mg, 0.22 mmol) and K2C03 (61 mg, 0.44

20 mmol) in 2 mL of EtOH was heated to 80 oC for overnight.
Then 5N NaOH (0.26 mL, 1.3 mmol) was added and reaction
mixture was stand at same temperature for 2 h. The mixture
was cooled off to r.t. and organic solvent was removed under
vacuum. Residue was then dissolved in CH2C1l2 and 1N HC1.

25 Aqueous laver was washed with CH2Cl2 (2 x). Combined

organic layer was washed with brine, dried over Na2S504,



of conpounds of the invention to bind to and/or activate various nuclear
transcription factors, particularly huPPARa ("hug indicates "human") and
huPPARy. Wb ex&33t udi es provide 1in vitro data concerni ng PETUS@E268nd
selectivity of 25 compounds of the invention. Furthernore, binding and
cotransfection data for conmpounds of t I nvention were conpared with

correspondi ng data for marketed conpo that act on either huPPARa or
huPPARy. WO 02/ 16331 PCT/ US01/ 22616 - 220 Binding and cotransfection data

for representative onmpounds of the invention _are canpar.e '
corr esgong?‘mjeraét ﬁnéoggpgfaél?"gﬁ%?dco Sﬁﬁg i #oPabl e lIrEEIe.d %Y%PQCI P
Conpari sogiot biadengohicbdnvidkdeswhand eotinangbecii ey, efkiicacyndaym of

conpounds of the invention to reference conpounds. Exanpl e huPPARa huPPARy
| C50 (nM (€TF MEB0 CDhWV);ICT#68 Ee i GheiEf fJ cacd. 4 ¢)z)(,0)8. 28 401, 70H,0 J9 2

1250 59 476,490 3 23 19 1,744 39 99,583, 9 3258170, B
5 7.51-7.45 {(m, 3H), 7.38-7.32 {(m, 2H), 7.25-7.23(m, 1H), 7.20
(d, 12, J = 2.4 Hz), 7.16 (d, 2H, J = 8.8 Hz), 6.85 (d, 2H,
J = 8.8 Hz), 4.17 (t, 2H, J = 6.6 Hz), 3.29, 3.11 (ABg, 2H,
J = 13.4 Hz), 2.90 (t, 2H, J = 6.6 Hz), 2.33 (s, 3H), 1.42
(s, 3H). HRMS (ES") m/z exact mass calcd for CiiHyoN,05 (m+1)
10 509.2076, found 509.2095.

Example 105
3-{4-[2-(2-Cyclohexyl-5-methyl-oxazol-4-vyl)-ethoxy]-phenyl)}-

2-methyl-2- (quinolin-6-yloxy) -propionic

15 acid

0\ OH
A Py
~
N
A solution of Toluene-4-sulfonic acid 2-(2-cyclohexyl-
5-methyl-oxazol-4-yl)-ethyl ester (96 mg, 0.26 mmol), 3-(4-
Hydroxy-phenyl) -2-methyl-2- (quinolin-6-yloxy)-propionic acid
20 ethyl ester (77.3 mg, 0.22 mmol) and Ky;COs (61 mg, 0.44
mmol) in 2 mL of EtOH was heated to 80 °C for overnight.
Then 5N NaOH (0.26 mL, 1.3 mmol) was added and reaction
mixture was stand at same temperature for 2 h. The mixture
was cooled off to r.t. and organic solvent was removed under

25 wvacuum. Residue was then dissolved in CH,Cl, and 1N HC1.

Aqueous layer was washed with CH,Cl, (2 x). Combined
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organic layver was washed with brine, dried over Naz;SO0q,
filtered and concentrated. Residue was purified by MS/LC to
give title compound as white solid (54.5 mg, 48%). 'H NMR
(400 MHz, CDCl;) 868.74 (dd, 1H, J = 4.0, 1.6 Hz), 8.24 (4,
5 1H, J = 6.8 Hz), 7.92 (d, 1H, J = 9.2 Hz), 7.45 (dd, 1H, J =
8.2, 4.2 Hz), 7.33 (dd, 1H, J = 5.2, 2.8 Hz), 7.19 (4, 1H, J
2.8 Hz), 7.15, 6.82 (ABg, 4H, J = 8.6 Hz), 4.08 (t, 2H, J
6.8 Hz), 3.29, 3.11 (ABg, 2H, J = 13.8 Hz), 2.76 (t, 2H, J
6.8 Hz), 2.68-2.63 (m, 1H), 2.18 (s, 3H), 1.93-1.87 (m,
10 2ﬁ),1.71—l.65 (m, 2H), 1.62-1.57 (m, 1H), 1.46-1.14 (m, 5H),
1.42 (s, 3H). HRMS (ES*) m/z exact mass calcd for Ci3;H3sN,0s
(m+1) 515.2546, found 515.2567.

1

Additional compounds of the present invention, having
the structural formula shown below, were synthesized by

15 methods similar to those described in the previous examples.

0
OH
0] R7
o R6 a3
e L i}
N o)

R8

These additional compounds are further exemplified in

the following table.

20 Table T
Example R9 R6 R3 R7 meta R8 | para RS
92 phenyl H CH3 H H OCH3
93 cyclohexyl H CH3 H t-butyl H
94 phen-butyl H CH3 H H H
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Triglyceride and Chol esterol Level in _HuapoAl Transgenic Mce Five to six
week old nmale mce, transgenic for FurferP apoAl [C57Bl/ 6-tgn(apoal) 1rub,

Jackson Laboratory, Bar 5 Harbor, Mg] were housed five per cage (10" X20"X8"

with aspen—chip bedding) wth food (Purina 5001) -available at

all tinmes. Abter lan &esivati on Yt od G132 |weéks, | ani Fals |wer &l

i ndi vi duat J'T96' dert irﬁéfﬂh@iﬁgr rlohcﬁs,cﬁ@i ﬁ' e@'I, and H o
97 phenethyl H CH3 H H H
98 phenethyl H CH3 H H t-butyl
99 phenethyl H CH3 H H F
100 phenethyl H CH3 H OCH3 H
101 phenethyl H CH3 H CH3 H
102 phenethyl H CH3 H CF3 H
103 phenethyl H CH3 H H CF3
104 phenethyl H CH3 H F H
105 phenethyl H CH3 H H Cl
106 phenethyl H C2H5 H H H
107 phenethyl H CH3 H H OCF3
108 benzyl H CH3 H H F
109 benzyl H CH3 H OCH3 H
110 benzyl H CH3 H CH3 H
111 benzyl H CH3 H CF3 H
112 benzyl H CH3 H H CF3
113 benzyl H CH3 H F H
114 benzyl H CH3 H H Cl
115 benzyl H C2H5 H H H
116 benzyl H CH3 H H OCF3
117 C,H; H CH3 H H H
118 ﬂ\ H CH3 n H H

Br s
119 l-methyl- H CH3 H H CF3
cyclohexyl

120 3-thienyl H CH3 H H H




assigned to groups based on body wei ght. Beginning the 10 foll ow ng
norning, mce were dosed daily by oral gavage for 7 days using a 20 gauge,
11/ 2" cumwed2/dizsposabl e feeding needle (Popper & Sons). RCRABMEGE wer e
test conpounds (30 ng/kg), a positive control (fenofibrate, 100 ny/kg) or
vehi cl e [ 1% car boxynet hyl cel | ul ose (w 0. 25% Tween80 15 (wv); 0.2

m /nouse]. Prior to term nation on d'af mice were weighed and dosed.
Three hours after dosing, animals were anest heti zed by inhal ation of

i sof | ur ape—{2-4%—Abbott—laberatories—Chi¢ago—+Hbr—and-—bteed—oabtained via
cardi ac u?‘n%%ure (Oﬁmﬁﬂrﬂ) ol e bt'odd %H%ransfgrred to rum 20
separ at i tyhgs (|VagutahiBaL1SS), gchi[T@gh o h&gs3 |and gperm|tted;to ¢l ot.
Serum was_obt aingd after centrifugatijon at |4C and frozen until anal ysis
for trigl ycéBBdes, ct;octbcbhe:c;hbl estérol|, CEPOUDTES evel sH and |ser ¢
| i popr ot je-A—pretite—by ast ptoter-n—H-gui-t-ehrorat-ography—{FPEC)—cotpl ed
to an 29 i nf¥fie detect ystem HAfter@%%cr i fice by cervi cal Ita"psl ocati on,
the liver, heart jand idi mal fat pads wete excjsed and wei ghed. The
ani mal s [dosed wi t|Hs%ehits® had|average triglycerides val ues of 60-80
mg/ dl, which werg reduced by 30 the positiye contfol fenofibrate (33-58
ng/dl wijth a nean reduction of |37% . [The aniinal s sed withlvehicle had WO
02/ 16331 PCYRBSO01)/ 226dleenyl 223| aVer ageCiHdt al C&&r um chél est ger ol Hal u¢s of
_ Al
140- 180 ot 2-thienyl H CH3 CH3 H H
127 cyclohexyl H CH3 CH3 H H
128 l-methyl- H CH3 CH3 H H
cyclohexyl
129 t-butyl H CH3 H H H
130 /@\ H CH3 H H CF3
H,C s
131 cyclohexyl H CH3 H H t-butyl
132 morpholino H CH3 H H t-butyl
133 cyclohexyl H CH3 H 3- H
thienyl
134 cyclohexyl H CH3 H phenyl H
135 cyclohexyl H CH3 H Br H
136 cyclohexyl H CH3 H H t-butyl
137 phenyl H CH3 H Ccl H
138 2-thienyl H CH3 H cl H
139 1-methyl- H CH3 H Ccl H
cyclohexyl
140 l-methyl- H CH3 F H H
cyclohexyl




whi ch were increased by fenofibrate (190-280 ng/dl, with a nean el evation
of 41% . Triglyceride serumlevels for aninmals receiving conpounds of the
i nventi owaonziadgported in 5 Table IV in ng/dl. When subj eRCTASOIERLIG
anal ysis, pooled sera fromvehicle-treated hu apoAl transgenic mce had a
hi gh density |ipoprotein cholesterol ( c) peak area which ranged from 47
v-sec to 62 v-sec. Fenofibrate increa the anpount of HDLc (68-96 v-sec
with a nmean percent i ncrease of 10 48% . Test conpounds are reported in
terms of percent, increase in tg égrea under the curve a I ndi cg%}ed in

2

Table V. WO 09FEB33§°ERS1 8517 § Presspt FHBPBCLOR- T PYry€erie serum

| evel s i ngpl-gechesei ¥orguda SABRAURAIGY, t herknyenbi apntExanple Beduction in
Triglyceride Serum Level (Percent) 1 41.3 2 -12.9° 458.3 519.7 6
38.5 7 4methodsigigilar to those described in the previous examples.

O
OH
0
© \R4
I
N o

These additional compounds are further exemplified in

the following table.

Table II
Example R9 R4
141 phenyl guinolyl
142 2-thienyl quinolyl
143 cyclohexyl gquinolyl
144 phenyl 1,2,3,4-tetrahydronaphthyl
145 cyclohexyl 1,2,3,4-tetrahydronaphthyl
146 l-methyl-cyclohexyl | 1,2,3,4~-tetrahydronaphthyl
147 phenyl pyridyl

10

Binding and Cotransfection Studies

The in vitro potency of compounds in modulating PPARe
and PPARe receptors were determined by the procedures
detailed below. DNA-dependent binding (ABCD binding) was

15 carried out using SPA technology with PPAR receptors.
Tritium-~labeled PPAR0 and PPARy agonists were used as

radioligands for generating displacement curves and ICsg
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values with compounds of the invention. Cotransfection

assays were carried out in CV-1 cells. The reporter plasmid

contained an acylCoA oxidase (AOX) PPRE and TK promoter

upstream of the luciferase reporter c¢DNA. Appropriate PPARs
5 and RXRO were constitutively expressed using plasmids

containing the CMV promoter. For PPARa and PPAR[,

interference by endogenous PPARy in CV-1 cells was an issue.
In order to eliminate such interference, a GAL4 chimeric
system was used in which the DNA binding domain of the

10 transfected PPAR was replaced by that of GAL4, and the GAL4
response element was utilized in place of the AOX PPRE.

Cotransfection efficacy was determined relative to PPARdA

agonist and PPARy agonist reference molecules. Efficacies
were determined by computer fit to a concentration-response

15 curve, or in some cases at a single high concentration of

agonist (10 pM). For binding or cotransfection studies with
receptors other than PPARs, similar assays were carried out
using appropriate ligands, receptors, reporter constructs,
etc., for that particular receptor.

20 These studies were carried out to evaluate the ability
of compounds of the invention to bind to and/or activate
various nuclear transcription factors, particularly huPPARq
(*hu” indicates “human”) and huPPARy. These studies provide
in vitro data concerning efficacy and selectivity of

25 compounds of the invention. Furthermore, binding and
cotransfection data for compounds of the invention were
compared with corresponding data for marketed compounds that

act on either huPPARa or huPPARy.



Tabl e V Percent increase of HDLc serumlevels in mce receiving a 5
conpound of the invention over mce receiving vehicle Exanple % HDLG

| ncreasewo0881632125 3 67 4 24 530 6 85 7 39 8 34 PCWPS01/2E16119 18
141 19 89 22 29 23 54 258 27 49 29 78 WO 02/16331 PCT/ USO1/ 22616 -
226 31 114 34 95 35 77 290

Binding and cotransfection data for representative
compounds of the invention are compared with corresponding

data for reference compoundg in Table III.

5 Table III
Comparigson of binding ICsy values and cotransfection

efficacy data of compounds of the invention to reference

compounds -
Example huPPARQ huPPARY
ICs0(nM) CTF ICso (M) CTF
Efficacy EBfficacy

(%) (%)

1 40 70 10 79
2 1250 59 476 400
3 22 70 7 74
4 39 80. 9 63
5 542 65 170 75
6 23 72 7 70
7 27 82 58 72
8 63 54 24 75
9 41 61 11 73
17 68 129 67 105
18 72 102 60 112
19 85 64 80 23
22 70 51 85 . 12
23 63 40 81 17
25 73 95 70 106
27 75 46 76 15
29 116 65 48 82
31 53 63 19 73
34 91 112 77 76




36 30 40 131 41 96 44 151 49 17 51 122 52 185 58 74 61 72 62 72
64 66 65 75 67 76 71 34 76 26 78 95 80 123 86 36 88 86 91 46 WO
02/ 16331 VReIZ/48B1L/ 22616 - 227 Evaluation of d ucose LevetwUsow/xbledb M ce
Five week old mal e diabetic (db/db) mce [C57B1Ks/j-m +/+ Lepr(db),
Jackson Laboratory, Bar Harbor, ME] or lean Ilittermates (db+) were housed
6 per cage (10" X20"X8" with - 221 -

35 66 78 79 21
36 72 70 88 21
40 50 77 10 110
41 66 49 109 11
44 157 54 159 73
49 175 63 655 58
51 . 64 152 80 48
52 62 108 76 61
58 60 149 66 41
61l 64 52 84 12
62 58 101 79 35
64 67 50 112 11
65 71 46 82 24
67 61l 34 65 11
71 78 142 81 50
76 76 63 83 24
78 75 52 89 17
80 76 84 80 30
86 55 24 72 7
88 58 61 16 78
91 215 47 51 62
Trogli- 94,500 0 1180 80
tazone
Feno- 68,000 16 125,000 0
fibric
acid




5 aspen chip bedding) with food (Purina 5015) and water avail able at al
times. After an acclimtion period of 2 weeks, animals were individually
identifiedobyi@ar notches, weighed, and bled via the taiPCVweso/R26r6
determnation of initial glucose |levels. Blood was collected (100 |) from
10 unfasted ani mal s by w apping each_g&g;q_in a towel, cutting the tip of
the tail with a scal pel, and m | king od from the tail into a
heparini zed capillary tube (Fisher) balanced on the edge of the bench.
Sanpl e was di schar d m a&qe Wi separ at or
(WR) and 15 ref¥f : P SRas SoBES HEE-5F EYPfugation  at
42C and gl ucose neasured i Aaeduapehy. TReABLBLHAG Plhiasma was frozen until
the conpletion of the experinent, when glucose and triglycerides were
assayed i n al | FsdapFessixanpail eldenalgrvhped bAa3BEISAIENEPFalUgPlcose
| evel s an b i,gh Lani th i 1.ng, pAl.ce were
dosed dai%@g%§ gggyﬁgégaéén#gggémggggbﬁs?ﬁ%ggggghggﬁgg?g%g/Zngcurved
di sposabl Batleed| ngEhewdlre. hdueatinEhtre werectgset (100XpOUNES (“30hngkEkegn, a
positive control _agent (30 ng/kq) or .vehicle [1%.carboxynethyl cell ul ose
(W v)/ 0.28% ﬁ%@%&@g QSWGWU%?O% éPHFi‘ﬂ_ﬁuéﬁPi) oRndayarer n?géliéﬁgev\éitghed
and bled z{iaiin¥gi n) a3theups abLeimde$bATpeFWBAL Kl QUlcBRYr Sadfikgll s the
7th dose (i.e., day 8), aninmals were bled again (tail vein). Sanples
obt ai ned Weoen coAsviduslani rdestohlddybyoear nahdghgswerelgbsdyedntlor
?! ﬁ;lostel n@éé%?%geté“g%%sbkssga 38 ABLYRL R YRLe WeLghad:and.flgsed for the
10 following morning, mice were dosed daily by oral gavage for

zaa v. Ve a¥la% Willla¥ava

7 days using a 20 gauge, 1%” curved disposable feeding
needle (Popper & Sons). Treatments were test compounds (30
mg/kg), a positive control (fenofibrate, 100 mg/kg) or
vehicle [1% carboxymethylcellulose (w/v)/ 0.25% Tween80

15 (w/v); 0.2 ml/mouse]. Prior to termination on day 7, mice
were weighed and dosed. Three hours after dosing, animals
were anesthetized by inhalation of isoflurane (2-4%; Abbott
Laboratories, Chicago, IL) and blood obtained via cardiac
puncture (0.7-1.0 ml). Whole blood was transferred to serum

20 separator tubes (Vacutainer SST), chilled on ice, and

permitted to clot. Serum was obtained after centrifugation

at 4°C and frozen until analysis for triglycerides, total

cholesterol, compound levels, and serum lipoprotein profile

by fast protein liquid chromatography (FPLC) coupled to an
25 inline detection system. After sacrifice by cervical

dislocation, the liver, heart and epididymal fat pads were

excised and weighed.

The animals dosed with vehicle had average

triglycerides values of 60~80 mg/dl, which were reduced by

30 the positive control fenofibrate (33-58 mg/dl with a mean

reduction of 37%). The animals dosed with vehicle had



hours after dosing on day 8, aninmals were anesthetized by WD 02/ 16331
PCT/ US01/ 22616 - 228 inhal ation of isoflurane and bl ood obtained via
cardi ac wonpiase (0.5-0.7 nl). Wol e bl ood was transferrPATAB01ERH16M
separator tubes, chilled on ice and permtted to clot. Serum was obtai ned
after centrifugation at 4C and frozen _5 until analysis for conpound

| evel s. After sacrifice by cervical™ di4sd ocation, the liver, heart and
epi didymal fat pads were excised and wei ghed. The ani mal s dosed wi t h

vehi cl e had average triglycerjdes values of 170-230 nmg/dl, which were
reduced byveEBIEN 056%|FFGBmP@%P&eEBﬁFPélVé#éeﬁzefnﬁﬂ8r1§9tWgédﬁean

reduct i ony0t RO oMebedhLel Bl oecHBEebyPEr GhyBeNbE nbMel agerdl cose of

680- 730 ng/dl on the 7th day of  treatnent), whi | ean"ani mal s had aver age
gl ucose, hegr| slebatiernofodizBo n@tdgly¢eeadﬁ9ﬁerun¢hthéSpﬁsrtlve control

15 agent reduci ?Iucose 5| nlflcaﬁt § gﬁo 550 Wi t n$ g decrease
t owar ds nOPMBRTZaf PERTGF 8608 TR c BhipStifids V&R lPEng?eHepﬁ 861 ™1 in

t er ns sof @hBQQSEVthWEbVaatIOWheﬁlsabjeéeo%%nepnalaﬁany@mswopbdlaa gl ucose

levels in treated db/db mce which did not differ fromlean val ues. 20

d ucose \Aﬁ@?ﬁe%emeaebépéerﬁﬁ@ate@ hy aBPAg tesnrmeeeigl Mycpuheraded
wore modi T80 Team CBub PERE b k- CRACSRanc I e A PrEg A gpueReaures
St r andber ghnged from 47 v-sec to 62 v-sec. Fenofibrate increased the
amount of HDLc (68-96 v-sec with a mean percent increase of
10 48%). Test compounds are reported in terms of percent
increase in the area under the curve as indicated in Table

V.
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Table V

Percent increase of HDLc serum levels in mice receiving a

compound of the invention over mice receiving vehicle

Example % HDLc¢ Increase
1 83
2 25
3 67
4 24
5 30
6 85
7 39
8 34
9 123
17 119
18 141
19 89
22 29
23 54
25 8
27 49
29 78
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31 114
34 95
35 77
36 30
40 131
41 96
44 151
49 17
51 122
52 185
58 74
61 72
62 72
64 66
65 75
67 76
71 34
76 26
78 95
80 123
86 36
88 86
91 46
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78 86 80 83 86 92 88 92 91 71 EQU VALENTS 5 While this invention has
been partwe@oyamBBy shown and described with references torPQrEsarnet

enbodi ments thereof, it will be understood.by those skilled in the art

that various changes in form and detai)s my be nmade therein 10 w t hout
departing fromthe scope of the inventi®dn  enconpassed by the appended
clainms. WD 02/16331 PCT/ US01/ 22616 - 232

Fvaluation of Glucose Levels in db/db Mice

Five week o0ld male diabetic (db/db) mice [C57BlKs/j-m
+/+ Lepr (db), Jackson Laboratory, Bar Harbor, ME] or lean
littermates (db+) were housed 6 per cage (107X207X8" with

5 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 tail vein for determination of

initial glucose levels. Blood was collected (100 pl) from

10 unfasted animals by wrapping each mouse in a towel, cutting
the tip of the tail with a scalpel, and milking blood from
the tail into a heparinized capillary tube (Fisher) balanced
on the edge of the bench. Sample was discharged into a
heparinized microtainer with gel separator (VWR) and

15 retained on ice. Plasma was obtained after centrifugation
at 4°C and glucose measured immediately. Remaining plasma
was frozen until the completion of the experiment, when
glucose and triglycerides were assayed in all samples.
Animals were grouped based on initial glucose levels and

20 body weights. Beginning the following morning, mice were
dosed daily by oral gavage for 7 days using a 20 gauge, 1%”
curved disposable feeding needle. Treatments were test
compounds (30 mg/kg), a positive control agent (30 mg/kg) or
vehicle [1% carboxymethylcellulose (w/v)/ 0.25% Tween80

25 (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 obtained from conscious animals on days 0, 7
and 8 were assayed for glucose. After the 24 hour bleed,

30 animals were weighed and dosed for the final time. Three

hours after dosing on day 8, animals were anesthetized by



CLAIMS We claim 5 1. A conpound represented by the follow ng structural
formula: O R/ R OIn WR3 O Oi NR4 RL and pharmaceutically

accept abiveo 8ald3s; sol vates 10 and hydrates thereof, wherCTVUS{z2R2611l an
unsubstituted or substituted group selected fromaryl, heteroaryl,

cycl oal kyl, heterocycl o-al kyl, aryl - gét C4 al kyl, 15 heteroaryl-C -C4

al kyl, cycloal kyl-Cl-C4 alkyl, or t- (b) R2 Is H Cl-C4 alkyl, Ci1-C4
hal oal kyl or phenyl; (c) nis 2, 3, or 4; ' 20 (d) Wis is CH2, CH O, C0)

or 0; (e an unsubst ted 0 t ro f
t hi ophén)?%%%o%r %hje?\é/ anezefr)‘g%?)i od eﬁg u‘ilﬁécgn%%%%ﬂg%do
hal oal kylguf@uféd (6. a-suUPshit ut ewlh@xeumy@atwagt eﬂaﬁgeaﬂed to serum

separator tubes, chilled on ice and permitted to clot.

Serum was obtained after centrifugation at 4°C and frozen
5 until analysis for compound levels. After sacrifice by
cervical dislocation, the liver, heart and epididymal fat
pads were excised and weighed.
The animals dosed with wvehicle had average

triglycerides values of 170-230 mg/dl, which were reduced by

10 the positive PPARy control (70-120 mg/dl with a mean
reduction of 50%). Male db/db mice were hyperglycemic
(average glucose of 680-730 mg/dl on the 7% day of
treatment), while lean animals had average glucose levels
between 190-230 mg/dl. Treatment with the positive control

15 agent reduced glucose significantly (350-550 mg/dl with a
mean decrease towards normalization of 56%). Test compounds
are reported in Table VI in terms of glucose normalization
(i.e., 100% normalization would be glucose levels in treated
db/db mice which did not differ from lean values.

20 Glucose was measured colorimetrically using
commercially purchased reagents (Sigma #315-500). According
to the manufacturers, the procedures were modified from
published work (McGowan, M. W., Artiss, J. D., Strandbergh,
D. R. & Zak, B. Clin Chem, 20:470-5 (1974) and Keston, A.

25 Specific colorimetric enzymatic analytical reagents for
glucose. Abstract of papers 129th Meeting ACS, 31C (1956).);
and depend on the release of a mole of hydrogen peroxide for
each mole of analyte, coupled with a color reaction first
described by Trinder (Trinder, P. Determination of glucose

30 in blood using glucose oxidase with an alternative oxygen

acceptor. Ann Clin Biochem, 6:24 (1969)). The absorbance of



WO 02/ 16331 PCT/ US01/ 22616 - 233 (h) naphthyl,

1,2,3,4-tetrahydronaphthyl, pyridyl, quinolyl or benzo[1, 3]dioxol -5-yl
group; amdo (26386 is H Cl-C4 al kyl, or am noal kyl. 5 2. PCTOSpant of
Claim1 conprising 2-(2-Methoxy-phenoxy) -
2-nethy|-3-{4-[2-(5-nethy|-2-phenylip§§%pL;4-yl)- et hoxy] - phenyl } - pr opi oni c
acid. 3. A conpound of Claim1l conprising which is 2-(2-Mthoxy- 10
phenoxy) - 2- met hyl - 3- {4-[ 2- (5- net hyl - 2- t hi ophen- 2-yl -

oxazo|-4Héé%3%%Qﬁég%%@%§§¥%%é§%5858f§cr8£59ed4t0Atﬁ&”&S&T?tgfi%‘@£Q11

conpri si

5- et hyl - ©xAgDd - 4-Yhe - £ Heyy | wPhenFliF tRet 2mo8i hOX§ - idSour laboratory
phenoxy) - 2- met hyl - propi oni c_acid. 5. A conpound of Claim 1l conprising
2- Met hyl - BoY 4u$2-{:-2a 06 el D- BRERE - oxBE8Rdarys) (81 BBy} 3 pRekyt} - 2- o-

t ol yl oxy- L opf £_aci d 0 d ' c hSLAY:

2 Nbt iyl S PBL 8 Cand S BoRRe D g P PR RERY Seeny 1} - 2-
o-t ol ¥l oxyndroptabi chatésite?bl 7. rdspoapbuatlydf Ghalntd conprbdi pgasma

2- Met hyl - 3-(4-{2-[5- nethyl-2-(1-nethyl -cycl ohexyl)-oxazol -4-yl]-ethoxy}-
phenyl ) - 2{319®2 y¥ 05%50%% bpi ad cSaBpyess (2 A0Eoapbhfidedbl) ararth 1eesHprsi ng

3‘{4‘[2'(§5C§§£ Pgégé-using 200 pl of reagent. An additional aliquot

of sample, pipetted to a third well and diluted in 200 pl -
water, provided a blank for each specimen. Plates were

10 incubated at room temperature (18, 15, and 10 minutes for
glucose, triglycerides and total cholesterol, respectively)
on a plate shaker (DPC Micormix 5) and absorbance read at
500 nm (glucose and total cholesterol) or 540 nm
(triglycerides) on a plate reader (Wallac Victor 1420).

15 Sample absorbances were compared to a standard curve (100-
800, 10-500, and 100-400 mg/dl for glucose, triglycerides
and total cholesterol, respectively). Values for the
quality control sample were always within the expected range
and the coefficient of variation for samples was below 10%.

20 All samples from an experiment were assayed at the same time
to minimize inter-assay variability.

Serum lipoproteins were separated and cholesterol

quantitated with an in-line detection system. Sample was

applied to a Superose® 6'HR 10/30 size exclusion column

25 (Amersham Pharmacia Biotech) and eluted with phosphate
buffered saline-EDTA at 0.5 ml/min. Cholesterol reagent
(Roche Diagnostics Chol/HP 704036) at 0.16 ml/min mixed with
the column effluent through a T-connection and the mixture
passed through a 15 m x 0.5 mm id knitted tubing reactor

30 immersed in a 37 C water bath. The colored product produced

in the presence of cholesterol was monitored in the flow



30 5-net hyl - oxazol -4-yl) - et hoxy] - phenyl } - 2- net hyl - 2-0- tol yl oxy-propionic
acid. 9. A conpound of Claim11 conprising 2-Mthyl-3-(4-{2-]5-

met hyl - 23 aemed3byl - cycl ohexyl ) - oxazol -4-yl]- 35 PCT/US01/22616

et hoxy} phenyl) - 2-o-t ol yl oxy- propi oni ¢ acid. WO 02/16331 PCT/ US01/22616 -
234 10. A conpound of Claim 1l conpri szﬂp 3-{4-[2-(2-Cycl ohexyl -

S5-met hyl - oxazol - 4-yl') - et hoxy] - phenyl } nmet hyl - 2- ( 3-

t hi ophen- 3-yl - phenoxy) -propionic acid. 5 11. A conmpound of Caiml

conpri sing_2-(Biph -3-yloxy) -

ST ot (FETtR R 2 SR L2787 109, 791 67RRcpfon the monitor was
phenyl } - 26t &ytedropi HnidLgiesd eihyhiesdercolled?ioA snapenatyefsCl aim 1
conpri sing 2-(3-Chl or o- phenoxy) -

3-{ 4- [ 2- (Poeyehamex yin sakERYE - 6RBEBFPALGLNT ek PoRiFrge 1n cholesterol
DNeNY ) ccSRLNL-RL oM UL AFLeeddys A EREPEHACRL LL8LMAqEL PRSI N0

2- ( 3- Chl or o- phenox

2- met Byl - Sufde{QofHesmdnging- €4- thehylutyohobEXYLPE, LDL and HDL was

oxazol - 0 henyl [o ni c cd 4. A co nd of Claim1l
V\A)‘(lefEI n ng‘?ic'é aE%X}%g y%%"rﬁ p| lf“!efil I O‘f]"Lh org WEE&PHGWi s OI. 16. A

conpound of Claims 1, 2 or V\/nerel n Y is phenylene. 17. A conpound of
Clainms 1, 2, 3 or 4 wherein R2 and R3 are 25 each nmethyl. 18. A conpound
of dains 1, 2, 3, 4 or 5 wherein RAapge VI

Percent glucose normalisation values in db/db mice.

10
Example Glucose
Normalisation

1 95
2 9

3 85
4 74
5 80
6 86
7 86
8 97
9 95
17 112
18 110
19 95
22 . 85
23 97
25 73
27 86
29 86
34 80
35 84




substituted or unsubstituted phenyl. 30 19. A conpound of Clains 1, 2, 3,

4, 5 or 6 wherein RS is H 20. A conmpound represented by the follow ng
structuravo ot/od3sul a: 35 WO 02/ 16331 PCT/ US01/ 22616 - 235pCDURm/2206 O R9 O
R OR R RL\ 1 I R RB NOR6 RG R8B R8 and pharmaceutically
acceptabl e salts, solvates and hyd{gtg@_[hereof, wherein: 5 (a) Rl an
unsubstituted or substituted group cted fromaryl, heteroaryl,
cycl oal kyl, heterocycl o- aIkyI aryl -Cl-C4 alkyl, heteroaryl-d-C4 al kyl,

cycl oal kyl - C1-C4 Ao—alkys t—butyr—(b—R2+sH—C1-C4 alkyl, C1-C4
hal oal kyl or phenyl; (c) R%gls H Cl1-C4 al kyl, % am noal kyl ;
40 103
41 101
44 83
51 88
52 98
58 81
61 79
62 79
64 97
65 99
67 96
71 97
76 97
78 86
80 83
86 92
88 92
91 | 71
EQUIVALENTS
5

While this invention has been particularly shown and
described with references to preferred embodiments thereof,
it will be understood by those skilled in the art that
various changes in form and details may be made therein

10 without departing from the scope of the invention

encompassed by the appended claims.



(d) R6 are each, independently, H, Cl1-C4 alkyl or 15 Cl-C4 al koxy; (e) R7
are each, independently, H halo, Cl1-C4 alkyl, C1-C4 al koxy, Cl-C4

hal oal kylwo @14341 hal oal koxy, nitro, nethanesul fonyl, C3-881/Us¢1¢ci208l Kyl ,

t hi enyl or phenyl; 20 (f) R8 are each, independently, H halo, Cl1-C4

al kyl, Cl1-C4 al koxy, Cl-C4 hal oal kyl, % C4 hal oal koxy, nitro,

nmet hanesul fonyl, C3-C8 cycl oal kyl , tt‘ﬁ phenyl or together with the
phenyl to which they are bound for m WO 02/ 16331 PCT/USO1/22616 - 236
napht hyl, 1,2, 3, 4- tetrahydronaphthyl uinol yl or benzo[1, 3] di oxol -5-yl;
and (g) RO is CL-C4 al kyl or ﬂ%ﬁ"g}ﬁﬁkyl 5 21. A conpound of Claim8
wherein R2 and RO are each net hyI. 22. A conmpound of Clains 8 or 9 wherein
each R6 is H 10 23. A conpound of Clains 8, 9, or 10 wherein R5 is H.

24. The cdbepolminrepresented by the following structural formula: ORS O
R7 O

5 1. A compound represented by the following structural
formula:
O
R2 //RS
//Y O
™~ "W R O
° \
—N R4
R1

and pharmaceutically acceptable salts, solvates

10 and hydrates thereof, wherein:

(a) R1 an unsubstituted or substituted group
selected from aryl, hetercaryl, cycloalkyl,
heterocyclo-alkyl, aryl-Cl-C4 alkyl,

15 heteroaryl-C1-C4 alkyl, cycloalkyl-Cl-C4
alkyl, or t-butyl;

(b) R2 is H, Cl-C4 alkyl, Cl-C4 haloalkyl or
phenyl;

(¢) n is 2, 3, or 4;

20 (d) W is is CHz, CH(OH), C(0) or O;

(e) Y is an unsubstituted or substituted group
consisting of thiophen-2,5-diyl or phenylene;

(f) R3 1is a C1-C4 alkyl or Cl1-C4 haloalkyl;

(g) R4 is a substituted or unsubstituted phenyl,



O R10 \
sol vat es

al koxy, Cl-C4 hal oal kyl ,

\

R8 N OR6 15 R6 R8 and pharmaceutically acceptable s

and hydrates thereof, wherein: (a) RS is H Cl1-C4 alkyl, or
am noal kywo 0203¢b) R6 are each, independently, H, Cl-C4 aP&pUUS@r226161-
al koxy; (c) R7 are each, independently, H halo, Cl1-C4 alkyl, Cl-C4

25 cycl oal kyl ,

and (e) R10 i s an unsubs

are each,
hal oal kyl ,
t hi enyl
napht hyl ,
2-thi enyl,
5
10
15
20
25
30
35

t hi enyl or phenyl; WO 271216331 PCT/ US01/ 22616 - 237

independently, H, halo, Cl1-C4 alkyl, Cl-C4 al koxy, Cl-C4

C1-

1,2,3,4- tetran¥g£9 Phtﬁuinolgﬂ'89'MEnQB[?e@?QEéxéld50§Q| 5-

Ituted or substituted group selected fromp

3-thienyl, 10royelohesyl or 1-nethyl-cycl ohexyl.

(i) R5 is H, Cl-C4 alkyl, or aminoalkyl.

A compound of Claim 1 comprising 2- (2-Methoxy-phenoxy) -
2-methyl-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl) -
ethoxy]-phenyl}-propionic acid.

A compound of Claim 1 comprising which is 2-(2-Methoxy-
phenoxy) -2-methyl-3-{4-[2- (5-methyl-2-thiophen-2-y1l-
oxazol-4-yl)-ethoxy]-phenyl}-propionic acid.

A compound of Claim 1 comprising 3-{4-[2-(2-Cyclohexyl-
5-methyl-oxazol-4-y1) -ethoxy] -phenyl}-2- (2-methoxy-
phenoxy) -2-methyl-propionic acid.

A compound of Claim 1 comprising 2-Methyl-3-{4-[2-(5-
methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-o0-

tolyloxy-propionic acid.

A compound of Claim 1 comprising 2-Methyl-3-{4-[2-(5-
methyl~2~thiophen-2-yl-oxazol-4-yl)-ethoxy]-phenyl}-2-

o-tolyloxy-propionic acid.

A compound of Claim 1 comprising 2-Methyl-3-(4-{2-[5-
methyl-2-(l-methyl-cyclohexyl)-oxazol-4-yl]-ethoxy}-
phenyl)-2-o-tolyloxy-propionic acid.

A compound of Claim 1 comprising 3-{4-[2-(2-Cyclohexyl-
5-methyl-oxazol-4-yl) -ethoxy]-phenyl}-2-methyl-2-o-
tolyloxy-propionic acid.

A compound of Claim 1 comprising 2-Methyl-3-(4-{2-[5-
methyl-2-(1-methyl-cyclohexyl)-oxazol-4-y1]-
ethoxyl}phenyl)-2-o-tolyloxy-propionic acid.

alts,

4

Cl-C4  hal oal koxy, nitro, nethanesul fonyl, C3-C8

(d) RS

ha) oal kox nitr met hanesul f onyl , cycl oal kyl,
phenyl or ?B tﬁ%PKVF¥% SEt%e pﬁeﬁ?FrF%YQ%PEﬁpPF@¥1are bound f or m

yl;
henyI



25. A conpound of Claim 12 wherein R5 is H 26. A conpound represented by
the following structural 15 fornula: OOH OR7 O0--<N R8 R8 and

phar mmcew® oz1d391 accept abl e salts, solvates and hydrat espChEsea2p1owher ei n:
20 (a) R7 are each, independently, H ~halo, C1-C4 alkyl, C1-C4 alkoxy,
Cl-C4 hal oal kyl, Cl1-C4 hal oal koxy, {) met hanesul fonyl C3-C8

cycl oal kyl, thienyl or phenyl; and 25 ( Z'f)) R8 are each, |ndependently, H,
hal o, C1-C4 alkyl, Cl-C4 al koxy, Cl-C4 hal oal kyl, Cl-C4 WD 02/ 16331

PCT/ US01/ 22616 - 238 hal oal koxy, nitro, net hanesul fonyl, C3-C8

cycl oal kyl, thienyl, phenyl or together with the phenyl to which they are

bound fory@ naﬂh&BMbouﬂdzoﬁ éléﬁ&rﬁhMQﬁgﬂﬁBB£BYE {8 GQLWQLMchBhexyl—
benzo[ 1, 3] di oon IX . 02 %un CI] 14_conpri sh 9
3-{4-[2-(2- Phe yme Y oxazo -v hoxy -phenyl}- 2 -methyl-2-
nmet hyl - oxazol - éhybpheh hoxyl ~-phenyky) 2p0p0bhyhi@- pbeaoxy- propi oni ¢ aci d.
5
11. A compound of Claim 1 comprising 2- (Biphenyl-3-yloxy)-
3-{4-[2-(2-cyclohexyl-5-methyl-oxazol-4-yl)-ethoxy]-
phenyl}-2-methyl-propionic acid ethyl ester.

10 12. A compound of Claim 1 comprising 2-(3-Chloro-phenoxy)-
3-{4-[2-(2-cyclohexyl-5-methyl-oxazol-4-yl)-ethoxy]l-
phenyl}-2-methyl-propionic acid.

13. A compound of Claim 1 comprisging 2- (3-Chloro-phenoxy) -

15 2-methyl-3-(4-{2-[5-methyl-2- (1l-methyl-cyclohexyl) -
oxazol-4-yl]l-ethoxy}-phenyl)-propionic acid

14. A compound of Claim 1 wherein n is 2.
20 15. A compound of Claims 1 or 2 wherein W is O.

16. A compound of Claims 1, 2 or 3 wherein Y is phenylene.

17. A compound of Claims 1, 2, 3 or 4 wherein R2 and R3 are
25 each methyl.

18. A compound of Claims 1, 2, 3, 4 or 5 wherein R4 is

substituted or unsubstituted phenyl.

30 19. A compound of Claims 1, 2, 3, 4, 5, or 6 wherein R5 is
H.

20. A compound represented by the following structural

formula:
35



10 28. A conpound of C aim 15 conprising (S)-3-{4-[2-(2-
Phenyl - 5- net hyl - oxazol - 4-yl ) - et hoxy] - phenyl } - 2- et hyl - 2- phenoxy- pr opi oni ¢
aci d. 15waQo2/s3spnpound represented by the foll owi ng strupcmad/22bwr mul a: O
OH OR7 OR8 S NR1I1 OR8 and pharnmaceutically acceptable salts,
solvates 20 and hydrates thereof, wpggﬁégg (a) R7 are each, independently,
H halo, Cl-C4 alkyl, Cl-C4 al koxy, - hal oal kyl, Cl-C4 hal oal koxy,
nitro, nethanesul fonyl, C3-C8 25 cycloal kyl, thienyl or phenyl; WO 02/ 16331
PCT/ US01/ 22616 - 239 (b) R8 are each, independently, H, halg5 Cl-c4
al kyl, Cl1-C4 al koxy, Cl1-C4 hal oal kyl, Cl1-C4 hal oal ko ni%z ;

er with

nmet hanesul fonyl, C3-C8 cycloal kyl, thienyl, phenyl or
R6
0 R7
A%ii%_RB
R8 R8

0 R2 R6
R1———<\\ l
N 0

and pharmaceutically acceptable salts, solvates

and hydrates thereof, wherein:

(a) Rl an unsubstituted or substituted group
selected from aryl, heterocaryl, cycloalkyl,
heterocyclo-alkyl, aryl-Cl-C4 alkyl,
heterocaryl-Cl-C4 alkyl, cycloalkyl-Cl-C4

10 alkyl, or t-butyl;

(b} R2 is H, Cl-C4 alkyl, Cl-C4 haloalkyl or
phenyl;

(¢) R5 is H, Cl1-C4 alkyl, or aminoalkyl;

(d) R6 are each, independently, H, Cl-C4 alkyl or

15 Cl-C4 alkoxy;

(e) R7 are each, independently, H, halo, Cl1-C4
alkyl, Cl1-C4 alkoxy, Cl-C4 haloalkyl, Cl-Cc4
haloalkoxy, nitro, methanesulfonyl, C3-C8
cycloalkyl, thienyl or phenyl;

20 (£) R8 are each, independently, H, halo, cl-c4
alkyl, Cl1-C4 alkoxy, Cl-C4 haloalkyl, Cl-C4
haloalkoxy, nitro, methanesulfonyl, C3-C8
cycloalkyl, thienyl, phenyl or together with
the phenyl to which they are bound form



5 the phenyl to which they are bound form naphthyl,
1,2,3,4-tetrahydronapht hyl, quinolyl or benzo[1, 3]dioxol-5-yl; and (c) Rl1
is H Clw4ozldsyl or halo. 10 30. A conpound of C aim 17 POURIIZI2AL

2-nmet hyl - 3-{4-[2-(5- nethyl -2-thiophen-2-yl -oxazol - 4-yl)-ethoxy] - phenyl }-2-
phenoxypropionic acid. 31. A conpound §§6C1ajn118 conpri sing
(S)-2-Methyl-3-{4-[2- 15

(5-net hyl - 2-t hi ophen- 2-yl - oxazol - 4-yl ) - et hoxy] - phenyl }- 2-phenoxypr opi oni c

acid. 32. A conpound of ClaimJl7 c rosin -{4-1.2-(2-
cyclohexyl-5-nethy|-oxazBFPhgbV§JegH§X§]§5%8§§%?¥§¥8ga§€tpgﬂyloxy-propionic
acid. 33. A conpound of Guanhenzd eenpenhsbNd,PHidxtA~BE2v(2- and
cyclohexyl-5-nethy|-oxazo|-4-yg)-ethoxi]-phenyl}-2- - tolyloxy-propionic
acid. 25 34. A conpéf@hd R8piesEAred By Yﬁeofopﬂoﬁﬁn%aépﬁééﬂéral formul a:
RBORA OR2ZRLI I NS ORS5 W 02/16331 PCT/US01/ 22616 - 240

5 21. A compound of Claim 8 wherein R2 and R9 are'each

methyl.
22. A compound of Claims 8 or 9 wherein each R6 is H.
10 23. A compound of Claims 8, 9, or 10 wherein R5 is H.

24. The compound represented by the following structural

formula:

0 R5
/
, 0
0 R7
o)
R10 :
<\ | RS
N 0 R6
R6 RS

15
and pharmaceutically acceptable salts, solvates
and hydrates thereof, wherein:
(a) R5 is H, Cl-C4 alkyl, or aminoalkyl;

20 (b) R6 are each, independently, H, Cl-C4 alkyl or

Cl-C4 alkoxy;

(c) R7 are each, independently, H, halo, Cl-C4
alkyl, Cl-C4 alkoxy, Cl-C4 haloalkyl, Cl-C4
haloalkoxy, nitro, methanesulfonyl, C3-C8

25 cycloalkyl, thienyl or phenyl;



and pharmaceutically acceptable salts, solvates and hydrates thereof,
wherein: (a) Rl an unsubstituted or substituted group
het er oar Wo ozyasBoal kyl ,
-Cl-4 al kyl,

het er oar yl

Cl-4 al kyl,
; (d) RBis a Cl-C4 alkyl or Cl1-C4 hal

unsubsti tuted phenyl,

benzo[ 1, 3] di oxol -
35. A conpound of

acid. 5
10
25.
26.
15
20
25

(e)

54 TPy i SenSedimitig He ALy Sriadh

36. A conpound of J ai rrsailk%i_z VWHeL el nag%féyw@pogmdhaﬁoaikyil atedca37. A
conmpound whi ch is 2-Methyl -

phenyl - oxazol - 4-yl ) - ethd&@}O@hb@¥Y} Ql%ﬂ@ln®$thaﬁesylﬁﬂyylpr©®r%&lc aci d.
38. A conpound which is 3- Xy .
oxazol - 4-yl ) - et hoxy] - pheﬁ%%? %fﬁéfh§¥ﬁ % In%ﬁeﬂ§% Xﬁo %&? rproplonlc

het er ocycl o-al kyl , aryl - Cl-C4 al RgT/US01/22616

cycl oal kyl -C1-C4 aIkyI, or t-butyl; (b) RRis H,
Cl-C4 hal oal kyl or 10 pggg (c) Visis C C(OH or C(0)
IkyI (e) R4 is a substituted or
napht hyl , 1,2, 3, 4- tetrahydronaphthyl, 15 qui nol yl
noal kyl .
ed. 20

[4-T2-(5- et hyf - 2-

the phenyl to which they are bound form
naphthyl, 1,2,3,4-tetrahydronaphthyl,
quinolyl or benzoll,3]dioxol-5-yl; and

R10 is an unsubstituted or substituted group
selected from phenyl, 2-thienyl, 3-thienyl,
cyclohexyl or 1—methy1—cyclohexyl.

A compound of Claim 12 wherein R5 is H.

A compound represented by the following structural

formula:

o)
| OH
o) R7
0
O m
N o
R8

and pharmaceutically acceptable salts, solvates

and hydrates thereof, wherein:

(a)

(b)

R7 are each, independently, H, halo, Cl-C4
alkyl, Cl-C4 alkoxy, C1-C4 haloalkyl, Cl-C4
haloalkoxy, nitro, methanesulfonyl, C3-C8
cycloalkyl, thienyl or phenyl; and

R8 are each, independently, H, halo, C1-C4
alkyl, Cl-C4 alkoxy, C1l-C4 haloalkyl, C1-C4

5 selected fromaryl

or



WO 02/ 16331 PCT/ US01/ 22616 - 241 39. A pharnmaceutical conposition,
conprising a pharnmaceutically acceptable carrier and at | east one
conmpound vob 0fl@Bns 1-22, or a pharnaceutically acceptabl BCrake/226w vate or
hydrate thereof. 5 40. A nethod of nodul ati ng a peroxi some proliferator
activated receptor, conpr|5|ng the st&g of contacting the receptor with at
| east one conpound of Cains 1- pharnaceutlcally accept abl e salt,
solvate or 10 hydrate thereof. 41. The net hod of C aim 26, wherein the

per oxi sone proliferator activated receptor an ce 42. The
met hod of O aim 27, wher & O?% °§%ro§%§gﬂe ﬁ?gv??ﬁ?ﬁig?ngitlgﬁté recept or
I's an y receptor. 43. Ac 18@ﬂ§9i t eabh{y, dbpBRYESofetbbUBel Nwith
manmal , conprising the step of adm nistering to the 20 mammual a

therapeutlcally effect|vehenﬁhﬁ@YbftgtWheghtth@ﬁeaéenbeuﬂ@ 89T ai ns 1- 22,

or a pharmaceutically a%g§ gﬁe faét3 2°£¥9£§n§§r9¥§éﬂ£ {hereof. 44. A

met hod of preventing di [1T7tus I n flSlng t he step
of admi nistering to the qaﬂnalya oefbentoye, ahdiakodf5afll east one conpound
of Clainms 1- 22, or a pharmaceutically acceptable salt, solvate or hydrate
t her eof .

27. A compound of Claim 14 comprising 3-{4-[2-(2-Phenyl-5-
methyl-oxazol-4-yl)-ethoxy] -phenyl}-2-methyl-2-phenoxy-
propionic acid.

10

28. A compound of Claim 15 comprising (S)-3-{4-[2-(2-

Phenyl-5-methyl-oxazol-4-yl)-ethoxy] -phenyl}-2-methyl-

2~-phenoxy-propionic acid.

15 29. A compound represented by the following structural

formula:

O
OH
O R7
O
R11 S N ©
R8

and pharmaceutically acceptable salts, solvates

20 and hydrates thereof, wherein:

(a) R7 are each, independently, H, halo, C1l-C4
alkyl, Cl1-C4 alkoxy, Cl-C4 haloalkyl, Cl-C4
haloalkoxy, nitro, methanesulfonyl, C3-C8

25 cycloalkyl, thienyl or phenyl;



30 45. The nethod of Caim?29 or 30 wherein the mammal is a human. WO
02/ 16331 PCT/ US01/ 22616 - 242 46. The method of C aim 31 wherein the
conmpound wobENM3BAt es a peroxi sone proliferator activatedrerusqiaasie 5 47.
The nethod of C aim 32 wherein the peroxisone proliferator activated
receptor is ay receptor. 48. The net of Caim29 or 30 wherein the
conpound | owers bl ood gl ucose | evels. '49. A nethod of treating

cardi ovascul ar di sease in a mammal, conprising the step of adm ni stering

to the nmammal a th caII fective amou of __at ast conmpound
of Claims 132, o Hbhakieteht FRarT v 2a ReRlRrabYe Bal P2 180l GATElor
hydrate thereof. 50 A namgﬂ of1 prevenkbry, C@[LdC@VﬁéQb!b@kf/dl sease4in a
manmal , conprising the s%gg of adm ni stering to the an effective

®

anount of at |east one ¢ BhoBY - 291€¥9bn@ethﬁaeséﬂfanﬁﬁarﬁﬁcﬁﬁt|calIy

acceptabl e salt, solvat te h .aim 35 or
36 wherein the mamal |58%8iﬁgyg%§ Ekg§£§$hep gdggggépggﬁgg7%aaherein
t he canpound potenti at esha phenyESOBEWhﬁohlthegtareabbunatédrm

naphthyl, 1,2,3,4-tetrahydronaphthyl,

guinolyl or benzol[l,3]dioxol-5-yl; and

(¢) R11l is H, Cl-C4 alkyl or halo.

10 30. A compound of Claim 17 comprising 2-methyl-3-{4-[2-(5-
methyl-2-thiophen-2-yl-oxazol-4-yl)-ethoxy]-phenyl}-2-

phenoxypropionic acid.

31. A compound of Claim 18 comprising (S)-2-Methyl-3-{4-[2-
15 (5-methyl-2-thiophen-2-yl-oxazol-4-vyl1)-ethoxy]-phenyl}-

2-phenoxypropionic acid.

32. A compound of Claim 17 comprising 3-{4-[2-(2-
cyclohexyl-5-methyl-oxazol-4-yl) -ethoxy] -phenyl}-2-p-
20 tolyloxy-propionic acid.

33. A compound of Claim 20 comprising (S)-3-{4-[2-(2-
cyclohexyl-5-methyl-oxazol-4-yl)-ethoxy] -phenyl}-2-p-
tolyloxy-propionic acid.

25

34. A compound represented by the following structural

formula:

R3 O—R4

I D



receptor. 30 53. The nethod of C aim 38 wherein the peroxisone
proliferator activated receptor is an a receptor. WO 02/16331

PCT/ USO1M2@ 646633t 243 54. The met hod of C aim 35 or 36 wher/@sn/i2hss
conpound lowers triglycerides in the mammal. 5 55. The nethod of C aim 35
or 36 wherein the conpound |owers I02%£§nsity | i poproteins in the manmmal .
56. The nmethod of Claim 35 or 36 wher the conpound i ncreases high
density lipoproteins in a mammal. 10 57. A nmethod of treating Syndrone X
in a manmal , conprising . the step,of _adm nisterj to_the magmal a

t herapeutical |y effﬁeaiQQaﬁﬂﬁﬁﬁPeﬁFaéﬁyl@SEFPGEbE%CSﬁﬁGEndSB#VéFE?nB 1- 22,

or a pharnmaceutical [yglhyacaertabhersalt . woekwahe or hydrate thereof. 58.
A nmet hod of preventing Syndrome X in a nmanmal, conprising the step of

adm nistering to the mammal an effective amount of at |east one conpound
Pydrate thereof - 50 the MotRod B araT A3 OF F4°RersRs & EEnpound
potent3 ates a per oxi sonesplekbtber &rom aglilyahederdarieceptenoab@y1The
met hod of C aim45 wherein the conpound | owers
heterocyclo-alkyl, aryl-Cl-C4 alkyl,
heterocaryl-Cl-C4 alkyl, cycloalkyl-Cl-C4
alkyl, or t-butyl;
(b) R2 is H, C1-C4 alkyl, C1-C4 haloalkyl or
10 phenyl;
(c) V is is C, C(OH) or C(O);
(d) R3 is a Cl-C4 alkyl or Cl-C4 haloalkyl;
(e) R4 is a substituted or unsubstituted phenyl,
naphthyl, 1,2,3,4-tetrahydronaphthyl,
15 gquinolyl or benzoll,3]dioxol-5-yl group; and
(£) R5 is H, Cl-C4 alkyl, or aminoalkyl.

35. A compound of Claimg 1-22 wherein said compound is

radiolabeled.
20
36. A compound of Claims 1-22 wherein said compound is
tritiated.
37. A compound which is 2-Methyl-3-{4-[2-(5-methyl-2-
25 phenyl-oxazol-4-yl) -ethoxy]-phenyl}-2- (quinolin-6-

vlioxy) -propionic acid.

38. A compound which is 3-{4-[2-(2-Cyclohexyl-5-methyl-
oxazol-4-yl)-ethoxy]-phenyl}-2-methyl-2- (quinolin-6-

30 vlioxy) -propionic acid.



bl ood gl ucose |l evels. 30 61. The nmethod of Caim43 or 44 wherein the
conpound |owers serum concentration of triglycerides in the mamal. WO
02/ 16331 WVAC#2/U3B1L/ 22616 - 244 62. The nethod of C ai m 4BCDUSEKR26t%er €i n
t he conpound |owers serum concentration of |ow density |ipoproteins in
the mammal . 5 63. The nmethod of O aim43 or 44 wherein the conpound
i ncreases serum concentration of high sity lipoproteins in a mamml. 10
64. A conpound for use in therapy for a disorder nodulated by a peroxisone
proliferaggr a tiﬁated regegtﬁr mherﬁin t he conpound, or pharnaceutically
accept abl & - saf tPRREPYGPRCOY 2 hy GPEPRSt hePBof COTRT 45&BHp8und of O ai ms
1-22. 15 65. UsgaphadeGOiBOUNG LebephgblBnUbaet HkeaQfl acnmedbganmsne for the
treatment of a condition nodul ated é a peroxisonme proliferator activated
h

receptor, whereprpewed ednpdands dr2ghapragenhpEaRFpusdécaplibl e salt,
compound of 01 Srneaterbinkeh: | k3L ETRe R Rae BBl T o
physi d ogi cal |y acceptable salt,
40. A method of modulating a peroxisome proliferator
activated receptor, comprising the step of contacting
the receptor with at least one compound of Claims 1-22,

or a pharmaceutically acceptable salt, solvate or

10 hydrate thereof.

41. The method of Claim 26, wherein the peroxisome

proliferator activated receptor is an o receptor.

15 42. The method of Claim 27, wherein the peroxisome

proliferator activated receptor is an y receptor.

43. A method of treating diabetes mellitus in a
mammal , comprising the step of administering to the
20 mammal a therapeutically effective amount of at least
one compound of Claimg 1-22, or a pharmaceutically

acceptable salt, solvate or hydrate thereof.

44. A method of preventing diabetes mellitus in a mammal,

25 comprising the step of administering to the mammal a
effective amount of at least one compound of Claims 1-

22, or a pharmaceutically acceptable salt, solvate or

hydrate thereof.

30 45. The method of Claim 29 or 30 wherein the mammal is a

human.



solvate or hydrate thereof. 25 67. A process for the preparation of a
conpound of Claiml1, or a physiologically tolerable salt, solvate or
hydrat e woeresBi substantially as described in any one oPCT/Hisol/Biwnpl es
her ei n.

- 242 -

46. The method of Claim 31 wherein the compound potentiates

a peroxisome proliferator activated receptor.

5 47. The method of Claim 32 wherein the peroxisome

proliferator activated receptor is a y receptor.

48. The method of Claim 29 or 30 wherein the compound
lowers blood glucose levels.
10
49. A method of treating cardiovascular disease in a
mammal, comprising the step of administering to the
mammal a therapeutically effective amount of at least
one compound of Claims 1-22, or a pharmaceutically

15 acceptable salt, solvate or hydrate thereof.

50. A method of preventing cardiovascular disease in a
mammal, comprising the step of administering to the
mammal an effective amount of at least one compound of

20 Claims 1-22, or a pharmaceutically acceptable salt,

solvate or hydrate thereof.

51. The method of Claim 35 or 36 wherein the mammal is a
human.
25
52. The method of Claim 37, wherein the compound
potentiates a peroxisome proliferator activated

receptor.

30 53. The method of Claim 38 wherein the peroxisome

proliferator activated receptor is an o receptor.
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The method of Claim 35 or 36 wherein the compound

lowers triglycerides in the mammal.

The method of Claim 35 or 36 wherein the compound

lowers low density lipoproteins in the mammal.

The method of Claim 35 or 36 wherein the compound

increases high density lipoproteins in a mammal.

A method of treating Syndrome X in a mammal, comprising
the step of administering to the mammal a
therapeutically effective amount of at least one
compound of Claimg 1-22, or a pharmaceutically

acceptable salt, solvate or hydrate thereof.

A method of preventing Syndrome X in a mammal,
comprising the step of administering to the mammal an -
effective amount of at least one compound of Claims 1-
22, or a pharmaceutically acceptable salt, solvate or

hydrate thereof.

The method of Claim 43 or 44 wherein the compound
potentiates a peroxisome proliferator activated

receptor.

The method of Claim 45 wherein the compound lowers

blood glucose levels.

The method of Claim 43 or 44 wherein the compound
lowers serum concentration of triglycerides in the

mammal .
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62.

63.

64.

65.

66.

67.
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The method of Claim 43 or 44 wherein the compound
lowers serum concentration of low density lipoproteins

in the mammal.

The method of Claim 43 or 44 wherein the compound
increases serum concentration of high density

lipoproteins in a mammal.

A compound for use in therapy for a disorder modulated
by a peroxisome proliferator activated receptor,
wherein the compound, or pharmaceutically acceptable
salt, solvate or hydrate thereof, is a compound of

Claims 1-22.

Use of a compound for the manufacture of a medicament
for the treatment of a condition modulated by a
peroxisome proliferator activated receptor, wherein the
compound, or pharmaceutically acceptable salt, solvate

or hydrate thereof, is a compound of Claims 1-22.

A compound of Claim 1 and named in any one of the
Examples herein, or a physiologically acceptable salt,

solvate or hydrate thereof.

A process for the preparation of a compound of Claim 1,
or a physiologically tolerable salt, solvate or hydrate
thereof, substantially as described in any one of the

Examples herein.



