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PPARdel ta. Each receptor subtype has a signature DNA bi ndi ng domai n ( DBD)
and a |igand-binding 25 domain (LBD), both being necessary for |igand
actirvated gene expression. PPARs bind as heterodiners with a retinoid X
receptor. See J. Berger and D. EE MIler, Anuu. Rev. Med.,

2002, 53, 409-435. PPARdelta (al so known as PPARbeta) is expressed in a broad
range of mammalian tissue, but little information regarding its biol ogical
functions or the full array of genes 30 regul ated by the receptor have been
el uci dated. However, it has recently been found that agonists nay be
useful to treat conditions such as dyslipidenm a and certai n dernmatol ogi cal
condi tions, mhrle antagonrsts may be useful to treat osteoporosrs or
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still remains undi scovered. O singular interest however, i-s the discovery
that FIELD OF THE INVENTION

This invention relates 1o novel compounds and pharmaceutical formulations that act as
15 selecﬁve PPARGdelta ligand receptor binders, which are useful in modulating PPARdelta
receptors for the treatment of diseases mediated by nuclear hormone receptors. The
PPARdelta ligand receptor binders of this invention are useful as agonists or antagonists of the

PPARdelta receptor.

20 BACKGROUND OF THE INVENTION

The peroxisome proliferator-activated receptors (PPARs) comprise a subfamily of the

nuclear receptor superfamily. Four closely related isoforms have been identified and cloned
and are commonly known as PPARalpha, PPARgamma-1, PPARgamma-2 and PPARGdelta.
Each receptor subtype has a signature DNA binding domain (DBD) and a ligand-binding
25  domain (LBD), both being necessary for ligand activated gene expression. PPARs bind as
heterodimers with a retinoid X receptor. See J. Berger and D. E. Miller, Annu. Rev. Med.,
2002, 53, 409-435.
PPARdelta (also known as PPARbeta) is expressed in a broad range of mammalian
tissue, but little informatjon regarding its biological functions or the full array of genes
30  regulated by the receptor have been elucidated. However, it has recently been found that
| agonists may be useful to treat conditions such as dyslipidemia and certain dermatological

conditions, while antagonists may be useful to treat osteoporosis or colorectal cancer (D.
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Central demyelination (demyelination of the CNS) occurs in several conditions, often

of uncertain etiology, that have come to be known as the primary demyelinating diseases. Of
these, multiple sclerosis (MS) is the most prevalent. Other primary demyelinating diseases

25  include adrenoleukodystrophy (ALD), adrenomyeloneuropathy, AIDS-vacuolar myelopathy,
HTLV-associated myelopathy, Leber's hereditary optic atrophy, progressive multifocal
leukoencephalopathy (PML), subacute sclerosing panencephalitis, Guillian-Barre syndrome
and tropical spastic paraparesis. In additio.n, there are acute conditions in which demyelination
can occur in the CNS, e.g., acute disseminated encephalomyelitis (ADEM) and acute viral

30  encephalitis. Furthermore, acute transverse myelitis, a syndrome in which an acute spinal cord
transection of unknown cause affects both gray and white matter in one or more adjacent
thoracic segments, can also result in demyelination. Also, disorders in which myelin forming

glial cells are damaged including spinal cord injuries, neuropathies and nerve injury.
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protection of the pancreatic B cells, prevention of macro- and microvascular disorders.

Dyslipidemias and their sequelae such as, for example, atherosclerosis,
coronary heart disease, cerebrovascular disorders etc, especially those (but not

20  restricted thereto) which are characterized by one or more of the following factors:
high plasma triglyceride concentrations, high postprandial plasma triglyceride
concentrations, low HDL. cholesterol concentrations, low ApoA lipoprotein
concentrations, high LDL cholesterol concentrations, small dense LDL cholesterol
particles, high ApoB lipoprotein concentrations.

25 Various other conditions which may be associated with the metabolic syndrome, such
as: obesity (excess weight), including central obesity, thromboses, hypercoagulable and
prothrombotic states (arterial and venous), high blood pressure, heart failure such as, for
example (but not restricted thereto), following myocardial infarction, hypertensive heart
disease or cardiomyopathy.

30 Other disorders or conditions in which inflammatory reactions or cell differentiation,
may for example be involved are: atherosclerosis such as, for example (but nof restricted
thereto), coronary sclerosis including angina pectoris or myocardial infarction, stroke,

vascular restenosis or reocclusion, chronic inflammatory bowel diseases, such as, for example,
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or cutaneous T-cell lymphomas, localized benign epidermal tumors such as, for example,

keratoderma, epidermal naevi and chilblains.
Various other conditions potentially modulated by PPARdelta including syndrome X,
20  polycystic ovary syndrome (PCOS), asthma osteoarthritis, lupus erythematosus (LE) or
inflammatory rheumatic disorders such as, for example, rheumatoid arthritis, vasculitis,
wasting {cachexia), gout ischemia/reperfusion syndrome and acute respiratory distress
syndrome {ARDS).

25 SUMMARY OF THE INVENTION

The present invention is directed to compound of formula L

}—O R,
HN“N)\W—ARYTZ—@
X" Ng,

I

30



The present invention is directed to conpound of fornulal. O ~ORI
HN~NAW ARYL z-- |1 30 R2 WD 2005/ 097762 PCT/ US2005/ 010854 -5- wherein ARYL

i s phenyl way 2dp309 syl , wherein said phenyl or pyridinylpesusmnbi/ensds y
substituted with one or nore substituents selected fromthe group

consi sting of halogen, Cl_6alkyl, C2_ -36al kenyl, C1_6al koxy,

Cl- 6Perfl uoroal kyl; C1.6al kyl thi o, hydroxy, hydroxyCG 6alkyl, C1_ 5

4acyl oxy, nitro, cyano, O _®Bal kyl sul fonyl, am no, C _6al kyl am no and Cl _
6al koxywherbmnyl; Wis a bond or (CH2)m wherein mis an integer from1l to

4, Zis -QCH2 - SOR(. .- ( CH - N - -C0
of ~(CrORYL ke AT BBHE P efrid I DRy of PRy s by Shbyrinu ) O
the group 1Gh£@Hbi®shbdin®intd belddtedfodiivhe gr68p Bonsdtingldf halogen, Cy.galkyl, Ca.

Cl. 6al kyl C3_scycl oal kyl and benzyl and n_i1s_ jndepepdentl anci nt e e(g from
1 to 5 Xis sdnylCasalkoxsh&heperiinoroatkyl Cigalkylig, ByoRy, hfraxyCrsthdy 'shen,

Cl. 6al kyl, CL. 6al kaox G _o6pert yl - yer ' ¥Mlg,. nitro, cyano,
and® Cl. 6al kyt?& Oﬁ%’;mﬁﬂ’ocyfgo’%ﬂaj&g%@#ﬁt%?%g’ o}'g uf&fsugst i'tuted phenyl,

pyridi nyl or Mx?éﬁtboﬁﬂ?r ein the substituents are selected fromthe group
consi sting of halo en, Cl.6alkyl, C2.6al kenﬁl , .0 _6al koxy, Cl_ '
6per f | UDF Ba opkd or (CHpa) wheehn B is By iptesey oM, LiQdy G 6al kyl , CL_aacyl oxy,
nitro, ano, 6al \f on 230 a krbamoteBRao-

G _6al kzii/ca? > §@2§§%{)y goqﬂszg)“r;ag}@ﬁéo‘)n ’t(acg??)nrrer g?!aﬂ?gl vate thereof or

a phar maceut peaChy), ACEHRUI@- whtrein Yids ¥RS,.O 20S Thd Roriesslented fiomithe AP s

om0 sar s compinast Bagukposs sreRat biCaslca Pl bl s PO TRA RS ©f
or et or ent | al T PRSI B el o PPARGel (5. The present. compounds
possessXusef MR;APARSeierein R; is as defined above;
Ryis H, halogen, Cy.ealkyl, Ci.¢alkoxy, Cy.gperfluoroalkyl; hydroxyCi.salkyl, nitro, cyano,
and Cj¢alkylamino; and
15 Ryis substituted or unsubstituted phenyl, pyridinyl or thienyl wherein the substituents are
selected from the group consistiné of halogen, Cy.salkyl, Ca.salkenyl, Cygalkoxy, Ci.
sperfluoroalkyl, Ci.salkylthio, hydroxy, hydroxyCi.galkyl, Ci4acyloxy, nitro, cyano,
Cy.¢alkylsulfonyl, amino, Ci.salkylamino and C1.¢alkoxycarbonyl; or a stereoisomer, a
tautomer or a solvate thereof or a pharmaceutically acceptable salt thereof.

20 The present invention is also directed to pharmaceutical compositions of formuia I,
and methods of using said compounds and compositions for modulating PPARdelta in a
subject in need of such modulation by administering a compound which preferentially
modulates the activity of PPARdelta. The present compounds possess useful PPARdelta
modulating activity, and are expected to be useful in the treatment or prophylaxis of a disease

25 or condition in which said disease is capable of being treated by modulation of PPARdelta
ligand binding activity, by administering to the patient a therapeutically effective amount of

the compound of formula I

DETAILED DESCRIPTION OF THE INVENTION
30  The terms as used herein have the following meanings:
As used herein, the expression "Cy.¢ alkyl" includes methyl and ethyl groups. and
straight-chained or branched propyl, butyl, pentyl and hexyl groups. Particular alkyl groups
are methyl, ethyl, n-propyl, isopropyl and tert-butyl. Derived expressions such as "Cy.




nodul ating activity, and are expected to be useful in the treatnment or
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adm nistering to the patient a therapeytically effective anount of the
conmpound of formula I. DETAI LED DESCRI TION OF THE I NVENTION 30 The terns
as used herein have the follow ng neani ngs: As used herein, the expression
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As used herein "aryloxy" represents a group --O-aryl wherein aryl is as defined above.
As used herein "heteroaryl” {on its own or in any combinatioﬁ, such as
"heteroaryloxy”, or "heteroaryl alkyl")--a 5-10 membered aromatic ring system in which one
or more 1ings contain one or more heteroatoms selected from the group consisﬁng of N, Oor
20 S, such as, but not limited, to pyrrole, pyrazole, furan, thiophene, quinoline, isoguinoline,
quinazolinyl, pyridine, pyrimidine, oxazole, thiazole, thiadiazole, tetrazole, triazole,
imidazole, or benzimidazole.
As used herein "heterocyclic or heterocyclyl" (on its own or in any combination, such
as "heterocyclylalkyl")--a saturated or partially unsaturated 4-10 membered ring system in
25  which one or more rings contain one or more heteroatoms selected from the group consisting
of N, O, or S; such as, but not limited to, pymrolidine, piperidine, piperazine, morpholine,
tetrahydro pyran, or imidazolidine.
As used herein, the expression "Ci.¢ perfluoroalkyl" means that all of the hydrogen
atoms in said alkyl group are replaced with fluorine atoms. Hlustrative examples include
30 trifluoromethyl and pentafluorcethyl, and straight-chained or branched heptaﬂuoropfopyl,
nonafluorobutyl, undecafluoropentyl and tridecafluorohexyl groups. Derived expression, "Cs.

¢ perfluoroalkoxy", is to be construed accordingly.
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As used herein "heteroarylsulfonyl" represents a group --S(=0)zheteroaryl wherein
heteroaryl is as defined above. .

The expression "stereoisomers"” is a general term used for all isomers of the individual
molecules that differ only in the orientation of their atoms in space. Typically it includes

20 mirror image isomers that are usually formed due to at least one asymmetric center,
(enantiomers). Where the compounds according to the invention possess two or more
asymmetric centers, they may additionally exist as diastereoisomers, also certain individual .
molecules may exist as geometric isomers (cis/trans). It is to be understood that all such
isomers and mixtures thereof in any proportion are encompassed within the scope of the

25  present invention.

"Substituted” means substituted by 1 to 2 substituents independently selected from the
group consisting of Cy.¢ alkyl, Cy.¢ perfluoroalkyl, hydroxy, -CO,H, an ester, an amide, C; -Cs
alkoxy, C; -Cg perfluoroalkoxy, -NH;, Cl, Br, I, F, -NH-lower alkyl, and -N(lower alkyl),.

The compounds and salts of the present invention may exist in several tautomeric

30  forms, including the enol and imine form, and the keto and enamine form and geometric
isomers and mixtures thereof. All such tantomeric forms are included within the scope of the

present invention. Tautomers exist as mixtures of a tantomeric set in solution. In solid form,
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non-
compounds of the present invention can be used in medicinal preparations. Other salts may,

however, be useful in the preparation of the compounds according to the invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts of the

20  compounds of this invention include acid addition salts which may, for example, be formed by
mixing a solution of the compound according to the invention with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, hydrobromic acid, sulfuric acid,
methanesulfonic acid, 2-hydroxyethanesulfonic acid, p-toluenesulfonic acid, fumaric acid,
maaleic acid, hydroxymaleic acid, malic acid, ascorbic acid, succinic acid, giutaric acid, acetic

25 acid, salicylic acid, cinnamic acid, 2-phenoxybenzoic acid, hydroxybenzoic acid, phenylacetic
acid, benzoic acid, oxalic acid, cifric acid, tartaric acid, glycolic acid, lactic acid, pyruvic acid,
malonic acid, carbonic acid or phosphoric acid. The acid metal salts such as sodium
monohydrogen orthophosphate and potassium hydrogen sulfate can also be formed. Also, the
salts so formed may present either as mono- or di-~ acid salts and can exist either as hydrated

30 orcan be substantially anhydrous. Furthermore, where the compounds of the invention carry
an acidic moiety, suitable pharmaceutically acceptable salis thereof may include alkali metal
salts, e.g. sodium or potassium salts; alkaline earth metal salts, €.g. calcium or magnesium

salts; and salts formed with suitable organic ligands, e.g. quaternary ammonium salts.



toxi c solvent, dispersant, excipient, adjuvant, or other material which is
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active ingredient is dispersed evenly throughout the composition so that the composition may

20  bereadily subdivided into equally effective unit dosage forms such as tablets, pills and
capsules. This solid preformulation composition is then subdivided into unit dosage forms of
the type described above containing from 0.1 to about 500 mg of the active iﬂgredient of the
present invention. Flavored unit dosage forms contain from 1 to 100 mg, for example 1, 2, 5,
10, 25, 50 or 100 mg, of the active ingredient. The tablets or pills of the novel composition

25  canbe coated or otherwise compounded to provide a dosage form affording the advantage of
prolonged action. For example, the tablet or pill can comprise an inner dosage and an outer
dosage component, the latter being in the form of an envelope over the former. The two
components can be separated by an enteric layer, which serves to resist disintegration in the
stomach and permits the inner component to pass intact into the duodenum or to be delayed in

30  release. A variety of materials can be used for such enteric layers or coatings, such materials
including a number of polymeric acids and mixtures of polymeric acids with such materials as

shellac, cetyl alcohol and cellulose acetate,



sprays, drops, anpoul es, auto-injector devices or suppositories; for oral,
parenteral, intranasal, sublingual or rectal adm nistration, or for
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S Ol uti On%érs ?0 cen?'lzjne¥ers "nim" refers to nanometers, "[o}“p " refers to specific rotation of the D

" i

20 line of sodium at 20°C obtained in a 1 decimeter cell, "c" refers to concentration in g/mL,
"THF" refers to tetrahydrofuran, "DMF" refers to dimethylformamide, "NMP" refers to 1-

methyl-2-pyrrolidinone, "brine” refers to a saturated aqueous sodium chloride solution, "M"
refers to molar, "mM" refers to millimolar, "uM"' refers to micromolar, "nM" refers to
nanomolar, "TLC" refers to thin layer chromatography, "HPLC" refers to high performance

25  liquid chromatography, "HRMS" refers to high resolution mass spectrum, “CIMS” refers to
chemical ionization mass spectrometry, “ESI” refers to electrospray ionization mass
spectrometry, “tg” refers to retention time, "Ib" refers to pounds, "gal" refers to gallons,
"L..0.D." refers to loss on drying, "WCi" refers to microcuries, "i.p." refers to intraperitoneally,
"i.v." refers to intravenously.

30 In one aspect of this invention there is disclosed novel compounds having the general

structure shown in formula I:



flavored syrups, aqueous or oil suspensions, and flavored enul sions with
edible oils such as cottonseed oil, sesane oil, coconut oil or peanut oil,
as wel | asyehbiospsseand simlar 5 pharmaceutical vehicl espcHusioasrb®sss

di spersing or suspending agents for aqueous suspensions include synthetic
and natural gunms such as tragacanth, addcia, alginate, dextran, sodium

car boxynet hyl cel | ul ose, nethyl cel | ul ose, polyvinyl-pyrrolidone or gelatin.
In the treatnent of various disease states as described herein, a suitable
dosage level is about 0MQ1 to 250 ng/ kg per preferably about 0.05 to
100 ny/ kg per day, and espgciat@y 10 about O. to 20 ny/ kg per day. The
conpounds nay be adm ni st ed/g a reginmen of i times per day. As

used in the exanples and W).n V-2 W,I he ternms used therein
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pi cograns, "nol" refers to noles, "gml refers to mllinoles, "nnole"
refers tpo nanonoles, "L" refers to I|t "m" or "m" refers to

milliliyaesm « o refers to mcrol i ters, "C'" refers to degrees Celsius, "Rf
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intravenc_)usl 30 In one aspect of this invention there is disclosed novel
conpourdds h m,gopﬁg vgeran & is ay gelined 2Bohown in fornula |: WD 2005/ 097762

PCT4 US2903/ Of08R8pen, C; salkyl, Crgalkoxy, Cieperfluoroalkyl; hydroxyCiealkyl, nitro, cyano,
and C;.galkylamino; and
R;is substituted or unsubstituted phenyl, pyridinyl or thieny! wherein the substituents are
selected from the group consisting of halogen, C;galkyl, C; salkenyl, Cy.salkoxy, Ci-
gperfluoroalkyl, Cy.¢alkylthio, hydroxy, hydroxyC, salkyl, Ci.4acyloxy, nitro, cyano,
20 Ci.¢alkylsulfonyl, amino, Cy¢alkylamino and Cy.salkoxycarbonyl; or a stereoisomer, a
tautomer or a solvate thereof or a pharmaceutically acceptable salt thereof.
In a further aspect of this embodiment, is disclosed a compound wherein ARYL is
phenyl.
Compounds exemplary of this embodiment are selected form the group consisting of:
25  5-{4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxy]-phenyl }-3H-
[1,3,4]oxadiazol-2-one, 5-[4-(4-methyl-2-m-tolyl-oxazol-5-ylmethoxy)-phenyl}-3H-
[1,3,4loxadiazol-2-one, 5-{4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-y1)-
methoxymethyl}-phenyl}-3H-[1,3,4Joxadiazol-2-one, 5-{3-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl)-methoxymethyl]-phenyl }-3H-[1,3 ,4]oxadiazol-2-one, 5-{4-[4-butyl-2-
30  (4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxyj-2-chloro-phenyl }-3H- [1,3,4]oxadiazol-2-



-11- O ~-O Rl HN\-N-WARYL Z--jj X RZ2 | wherein ARYL is phenyl or
pyridinyl, wherein said phenyl or pyridinyl is optionally gubs%/i '[8'[ ed with
5 one or wnbeosobrtl t uents sel ected fromthe group consiBtTMig20$/0188340gen
Cl. 6alkyl, C2. 6al kenyl, Cl.6al koxy, G__6perfluoroalkyl; C _6alkylthio ’
hydroxy, hydroxyG _6al kyl, C _ 4acyl 0Xy, nitro, cyano, Cl 6al kyl sul fongll
am no, Cl.6al kylam no and Cl1 6al koxycarbonyl ; Wis a bond or (CH2)m 1
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ed formthe up

5- {?[ %@hﬁéﬂh%mz@@H@Q}F Pﬁcﬁg% taﬁ sz%%]han% t hi azol - 5-yl net hoxy] - phenyl } - 3H
- | 4] Oxﬁﬁiﬂ eﬂaéﬁlerg Oé%@@of this embod1ment is disclosed acompound wherein ARYL is

5-[4-(4-net | - oxazol -5-yl et hoxy) hen
phenyl, Z is —O(CHg)n , X is O or S, Ry is Crealkyl and 2 18 p)ﬂellyl and W is a bond.
Tn a further aspect of this embodiment, is disclosed a compound wherein X is O.
In yet another aspect of this embodiment, is disclosed a compound wherein X is S.
15 In a further aspect of this embodiment, is disclosed a compound wherein ARYL is
phenyl, Z is ~(CHy)s-Y~-(CHp)y- and Ry is phenyl. '
In yet anothér aspect of this embodiment, is disclosed a compound wherein ARYL is
phenyl, Z is —~(CH)a-Y-(CHp)p-, Xis O or S and Rz is phenyl.
Tn another aspect of this embodiment, is disclosed a compound wherein ARYL is
20  phenyl, Z is ~(CHzp)g-Y-(CHp)p~, X 18 O or S, R, is Ci.galky! and R, is phenyl and W is a bond.
In yet another aspect of this embodiment, is disclosed a compound wherein X is S.
In another aspect of this embodiment, is disclosed a compound wherein Y is O.
In a further aspect of this embodiment, is disclosed a compound wherein ARYL is
phenyl, Z is ~O(CHy)s- and Ry is phenyl.
25 In yet another aspect of this embodiment, is disclosed a compound wherein ARYL is
phenyl, Z is ~O(CHa)p-, X is O or S and Rz is phenyl, R is Cy.alkyl and Ry is phenyl and W
is (CHy)n wherein m is an integer from 1to 4..
In yet another aspect of this embodiment, is disclosed a compound wherein X is S.
In another embodiment of the present invention, is disclosed 2 pharmaceutical -
30  composition comprising an effective amount of a compound of formula1and a
pharmaceutical acceptable carrier.
Tn another embodiment of the present invention, is disclosed method of treating 2

disease in a mammal whetein the disease is capable of being, modulated by PPARdelta ligand
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Z - h
Chi s orBeiH e coppligpticnt gidert slecidtim Mrnssul piaine pLogRoER, P2 <
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bond. yét anot her aspect of thi's enmbodiment, is scl osed a conpound
WhES ei rresistlascﬁs athemselnmnehmq@aﬁpnmomm hearbdisrasemerivheralivaseylasdiseage or
corrpound wher el n%%( In a further aspect of this enmbodinent, is

di scl os&He ﬁs ﬁ%]sgﬁ‘ierei n ARYL is phenyl, Zis -Q(CH2)n and R2 is

phenyl . The compounds disclosed herein can be synthesized according to the following
procedures of Schemes, wherein the X, and R substituents are as identified fér formula (1),
above unless otherwise noted. Tt being understood that certain starting materials in the
20  synthetic schemes would be commercially available or whose synthesis would be obvious to
those skilled in the art.
If necessary, in the following synthetic schemes, reactive functional groups present in
the compounds described in this invention may be protected by suitable protecting groups.
The protecting group may be removed at a later stage of the synthesis. Procedures for
25  protecting reactive functional groups and their subsequent removal may be found in T. W.
Greene and P. G. M. Wats, Protective Groups in Organic Synthesis, Wiley and Sons, 1991.
Scheme A shows the synthesis of the appropriate imidazole, oxazole or thiazole,
intermediates for compounds of formula I wherein X is O, S, NRs. The heterocycles can be
prepared using methods known in the chemical literature (for reviews see Katritzky, A.R.;
30 Rees, C.W. Eds. Comprehensive Heterocyclic Chemstry , Vol. 5; Pergamon Press (1984);
Katritzky, A.R.; Rees, C.W.; Scriven, E.F.V. Eds. Comprehensive Heterocyclic Chemstry II;
Vols 3 & 4, Pergamon Press (1996)). Specifically, said oxazoles, imidazoles and thiazoles

can be prepared by fusion of an appropriate o halo-ketone 1, respectively, with an amide,



25 In yet another aspect of this enbodinment, is disclosed a conpound
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i s Cl. 6al kyboososh76®2 i s phenyl and W is (CH2) m wher ei n pai/gsabs/o0sager
from1l to 4.. In yet another aspect of, this enbodinment, is disclosed a

compound wherein X is S. |n another siBodi nent of the present invention,
is disclosed a pharnmaceutical 30 conposition conprising an effective anpunt
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activity, which conprises adm nistering to said mammal havi ng sai d di sease
a therapeutically effective anount of conpound of forrmula I. In a
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di sease is a denyelinating disease selected formthe group consisting of
multiple sclerosis, Charcot 5 Marie-Tooth di sease, Pelizaeus-Merzbacher

di sease, encephal onyeliti${, neuronyelitis optica,B,adrenol eukodystrophy,

Quill'ian-Barre syndrone jysorders in which nyelijp f ing glial cells
are damaged including sBi nali cord rhjtries—neuar opathiig€s and nerve injury.

I n anot her aspect of this empodi ment CL%QS#PCIosed a met hod wherein the :
denyelinating disease is I'tiple Sy 8. 10 In stfkl another aspect of
this invention is disclosed a nethod wherein said disease is selected from
the group consisting of ghkesiBy, hypertriglyceridexap, wrer!ipidem a,
hypoal phal i popr ot ei nem a, hyperchol esterol em a, dyslipidenma, Syndrone X,
Type U diabetes nellitus and conplications thereof selected fromthe group
consi sting of neuropathy, nephropathy, retinopathy and cataracts,

hyperi nsulinem a, inpaired glucose tolerance, insulin_ 15 resist
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such as lithium aluminum hydrides or diisobutylaluminam hydride in an inert solvent. In
StepB2, the alcohol functional group in compound 5, is converted to a leaving group to give
compound 6, wherein Lg is a leaving group such as halogen, or sulfonate esters, for example
15 mesylates or tosylates. Conversion to the leaving group can be accomplished by reaction of
the alcohol with reagents such N-bromosuccinimide in the presence of triphenylphosphine to
produce a compound wherein the leaving group is bromide, or reaction with thionyl chloride
to give a compound wherein the leaving group is chloride. If a sulfonate ester is desired,
reaction of compound 5 with an appropriate sulfonyl chloride in the presencé of a suitable
20  base would produce the desired sulfonate ester. For example, reaction of compound 5 with
methanesulfonyl chloride in the presence of an organic base such as triethylamine or pyridine
in an inert solvent would give compound 6 wherein the leaving group is OSG,CHs.
In Step B3 an appropriately substituted hydroxy aryl ester, 7 is reacted with the
heterocycle, 6 to displace the leaving group to afford coupled ester, 8. The displacement
25  reaction is run under conditions well known in the art. Typically the reaction is run in the

presence of a base such as sodium hydride or other inorganic bases such as alkali carbonates

or alkali hydroxides in an inert‘solvent. The temperature of the reaction, although not critical,

is from 0°C to the reflux temperature of the inert solvent.
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di i sobutyl"al um’ num drlde in an inert solvent d
trialkylphosphine, such as triphenylphosphine or tri- n—butylphosphme an

diethylazodicarboxylate in an inert solvent, for example THF or dlchloromethane to afford the

15  coupled ester 8. Typically the reaction is run at a temperature between room temperature and

the refiux temperature of the inert solvent.



StepB2, the al cohol functional group in conpound 5, is converted to a

| eaving group to give conpound 6, wherein Lg is a | eaving group such as
hal ogen, eo sekhomet e esters, for exanple 15 nesyl ates orCT/USDFEI10854
Conversion to the | eaving group can be acconplished by reaction of the

al cohol with reagents such N- br omosucetinide in the presence of

tri phenyl phosphine to produce a conpound wherein the |leaving group is

brom de, or reaction with thionyl chloride to give a conpound wherein the
| eaving group is chloride. If a sulfonate_ester is desired, reaction of
conpound 5 with an appropriate sulf§ﬁ@$m%ﬁloride in the presence of a

sui tabl e 20 base woul d produce the desired sul fonate ester. For exanple,
reaction of conpoundg> with nethanesul fonyl chlg¢gjde in the presence of an
organi ¢ base such as P hyl angigeppr pyridine indanaginert sigpeent woul d
gi ve conmpound 6 whereif tthe | eaving—group i s OSC2 \\ln Step—B3 an
appropri at 100Gt Ut Belroxy aryl ester;(Chlis heacted with the

het erocycle, 6 to displace the |eaving grqup to afford coupled ester, 8.
The di spl acenent 25t reaction is run un 8 con@itions well known in the
art. Typically the reaction is run in the presence of a base such as sodi um
hydri de or other inorganic bases such as al kali carbonates or alkal

hydroxi des in an ipgert solvent. The tenperature of the reaction, although
not critical, is ff Cto the reflux t enper at ur egQ ghe i nert solvent.
WO 2005/ 097762 PCT/ Ub2005/ 0108540045 rorarpundHs, Ln_éEep_BA is then
treated wi thotfei57] el Bher neat or in a suitable organic solvent at

el evated tenperatures to give the acid7hydrazide, 9. Typically the reaction
is run at a tenperatfre of betvveeﬁ.g_gqa!%md the reflux tenperature of the
organi ¢ solvent. Cyclization of the a¢id hydrazide 9, in Step B5, to the
target 1, 3, 4-oxadi azol-2-ones, 5 10 is acconplished by treatnent of
conpound 9 with a chloroformate in the presence of an organic bdse such as
pyridine foll owed by treatnment_wt sErong, hi ndered am ne base s as

1, 8- di agabj 4 - ghe i 1) NRHOC WA AR i vint such
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reaction can be run férogn 100C to "200C. The 1,3, 4- oxadi azol - 2- ones may? al so
be synthesized by reactiing conpound 9 with 10 phosgené& e Stenpel, A, et
al ., J. Row—Whenryil@hb,) 20.,12. In Step B6, an alternat)ve synthesis of
the coupled ester, 8 is}illustrated. Accordingly, the alc&®B5 5 can be
reacted with the hydroxyaryl ester, 8 in the presence of triaryl or
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Y=
10

Scheme C illustrates the synthesis of the compound of formula I wherein Zis -(CHz)s-
Y-(CHa3)y- The scheme is most useful to synthesize compounds wherein n represents lor2in
5  the alkylene chain attached to ARYL. In Step Cl compound 5 (Y= O) is converted to
compound 6 (wherein Lg is chloro or bromo) as described in Scheme B, Step B2. Compound
6 is then reacted with thiourea, compound 11, under conditions similar to those found in
Treau, M. et al. Heterocycles, 2001, 55 (9), 1727-1735, to produce the thiol, 5a.
When compound 6 is reacted with a primary amine 12, the aminoalkyl heterocycle 5b
10  isproduced. This displacement of a leaving group by an amine is well known to those skilled
in the art. Typically, the displacement reaction is run in 2 polar organic solvent in the
presence of an organic base that acts as an acid scavenger. Although not critical, the

displacement reaction is run at a temperafure of between ambient to reflux temperature of the

solvent.



trial kyl phosphi ne, such as triphenyl phosphine or tri- n-butyl phosphi ne and
di et hyl azodi carboxylate in an inert solvent, for exanple THE or

di chl or oms¢dnaoes/cdmenf f ord the 15 coupl ed ester 8. Typi cabdmusivesemwssati on is
run at a tenperature between roomtenperature and the reflux tenperature
of the inert solvent. WD 2005/097762 A&7/ US2005/ 010854 -16 Scheme B R R
Step Bl Step B2 R OOC (CHz)nl/\X Rz HY-(CHZ)o)( R2 4 Y=05 R Step B3
Lg-(CH2)n X R2 + R OOC-WARYL-OH 6 R = Cl.4alkyl Rl Rl Ste%Bél

R OOC- W ARYlfn Step@Pcompoutnds semmwanm@a@qwﬁm@pm ge
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the compouyd Ofealiol Withdi3' o WiplRk he/lehving Efdtp) the reaction will typically be run in
the presence of a strong base, for example sodium hydride, in a polar aprotic solvent, such as
5 DMPF or DMSO at temperatures of about between 0°C to 150°C. When compound 5b (Y=
NR3) is reacted with 14, conditions identical to those described above in Step C2 for the
primary amine are used.
Synthesis of the desired 1,3,4-oxadiazol-2-ones 16, from compound 14 is
accomplished in the two steps (C4 and C5) exactly as described in Scheme B, Stéps B4 and

10  BS.

Scheme C
R i I &\
1
I& Step G1 )\ Step c2 HY-—(CH,);
= Lg—{CH
HY~— (CH,)- X R, g—(CH); R NHgCSNHa
11 5a Y= SH
5 Y=
or H,NR; . 5b Y= NR,
12
Ft1
T v
Step CG3
HY—(CHp™ Ny , R 4 ROOC—W~— ARYL—(CH,),—Lg

13
5a

5b

Step C4
R'O0C—W—ARYL— (CHZ)——Y-—(Cszn——g:k-———-:— H,NNHOC— W—ARYL—(CHp) ,—Y— (CHz)n—Q

15 Ry
14

Step G5

0

i ;
N
HN‘NJ\W-AHYL—(CHQ;—Y——(CHE)H—Q
X" Np,

16
Tn Scheme D an alternative approach to compounds of formula I wherein Z is -(CHz)n-
Y-(CHy),- is shown. The scheme is most useful to synthesize compounds wherein nis 3 to 5

15  in the alkylene chain attached to ARYT.



Y-(CH2)a . The schene is nost useful to synthesize conpoun [
represents 1 or 2 in 5 the alkylene chai% attached t(r)rpARYE.S mersﬂag ?:I
conpound W es/09776 converted to conpound 6 (wherein LET/6S2008/61085401
bronp) as described in Schene B, Step, B2. Conpound 6 is then reacted with
t hi ourea, conpound 11, under conditi 6% similar to those found in Treau
M et al. Heterocycles, 2001, 55 (9), 1727-1735, to produce the thiol, 521.
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reacted w conditions identical to those described i
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~ z

HY- (CHz) n Rz Lg-( z NHZCSNHz X =
20 is effected in the presence of tetraldstriphenylphgsp%in]éllaal?aad}(ug IZb), cuprous iodide and a

snitable organic base in an inert solvent to yield the coupled terminal acetylene 21. The
reduction of the acetylene, 21 can then be accomplished in Step D4 by catalytic hydrogenation
15  of compound 21 to give the saturated ester 14. Typically, the reduction can be effected by use
of catalysts such as palladium on carbon or chlorotris(triphenylphosphine)rhodivm(I) in an
inert organic solvent with hydrogen at pressures between 30 to 300 p.s.i.. The reduction can
be rum at a temperature between room temperature and 17 5°C.
Synthesis of the desired 1,3,4-oxadiazol-2-ones 16, from compound 14 is
20  accomplished in two steps (D5 and D6) exactly as described in Scheme B, Steps B4 and B5.

25

30
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approach to conmpounds of forrrula | whdPein Z is -(CH2)n Y-(CH2)p is shown.
The schene is nobst useful to synthesize conpounds wherein nis 3to 5 15
in the alkylene chain attached to ARYL. WD 2005/ 097762 PCT/ US2005/ 010854
-18 In Step DI the term nal al dehydgcr@ﬁ??&%und 17, which can be synthesi zed
by the nethod describedyin Scheme A is converted in ar,t Wo-step reaction
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Scheme E illustrates a particular synthesis of compounds of formula I wherein Z is -

5 (CH,),NR3(CHy),-. In this approach, the linker Z is constructed by a reductive amination of an
aldehyde with an amine. For example, in Step B1 treatment of 5b (wherein Y = NR3) with an
aldehyde, such as 4-formyl-benzoic acid methyl ester (n= 1), compound 22, in a polar solvent,
usually an alcohol or an alcohol THF mixture, followed by treatment with a reducing agent

such as sodium triacetoxy-borohydride provides the required intermediate 14a (n=1).



5 subsequently treated with 2 equivalents of t-BuOK (second step) to the
formthe acetylene, 19. The reaction sequence for the conversion is
descri bedwigndgsagretd i, P., Tet. Letters, 1986, 48, 5853rEHB6&007019854 See
Corey, E. J., et al. J. Am Chem Soc 1969, 91, 4318-4320. Alternatively,
as shown in Step D2 internedi ates of '{Z?fe type 19 can be prepared by

di spl acenent of a leaving group froman internedi ate such as 6 (see Schene

C using a 10 nucl eophile, such as 18 rei i ety kEdeas!
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Scheme F illustrates the synthesis of compounds of formula I wherein Z i8 SO,
(CHy),~ In Step F1 treatment of an aryl sulfonyl chloride, 24 with aqueous sodium sulfite
15 provides the sulfinic acid, 25. Reaction of 25, as in Step F2, with an intermediate such as 6 in
a polar solvent such as DMF, acetonitrile or ethanol in the presence of a base such as DBU,

pyridine, sodium methoxide or sodium hydroxide provides intermediate 26. Intermediate 26
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reductive am nation of an al dehyde with an am ne. For
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step E2, treatnment of an al dehyde su¢hem8F17a as with an anine, such as 4-

anlinoalkyl benzoic acid nethyl ester (n= 1), conpound 23,

provi des 14a,

whefein nis 1 and R3 is Hfor -(CH2) 1 ' NR3.  Conpound 14a in steps E3 and
E4 is converted to 1, 3,4, -oxadi azol - 2-ones 1l6a as desirlzlzed in Scherre B,
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Scheme G illustrates the synthesis of compound of formula I wherein Z is—

O(CH,),CO-. The scheme illustrates the case wherein n is 1. The starting 2-acyl heterocycle,

10 29 can be synthesized from the corresponding carboxylic acid (prepared by the method
illustrated in Scheme A) by addition of an appropriate Grignard reagent to an intermediate N-
methoxy N-methyl carboxamide (Khlestkin, V.K. et al.; Current Organic Chemistry, 2003,
7(10), 967-993. and Singh, J. et al,, Journal fiir Praktische Chemie, 2000, 342, 340-347).

Preparation of the intermediate N-methoxy-N-methy] carboxamide is most eonveniently
15  carried out by reaction of the acid with N-methoxy-N-methyl hydroxylamine hydrochloride in
the presence of a peptide coupling reagent such as EDC, DCC, DMPU and a tertiary amine

base such as diisopropylethylamine or triethylamine.



5 More generally, appropriate am nes (R OOC- ARYL-(CH2)" NHR3) are prepared
fromthe corresponding nitriles or nitro conpounds by catalytic

hydr ogenaty@mognof6om acetyl enic am nes and an aryl i odecipusmodiesssde by
Sonogashira coupling foll owed by catalytic hydrogenation as described in
Schenme D. 10 Schene E R N HY-(CHzZ) "-2%R2 + R OOC- W ARYL-(CH2),,.,CHO 22
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aci d, om0 as In Step F2, with an_internedi uch as 6 in

a pol aror%gjcvsﬁm&ensm:h aaﬁldhkﬁpmaﬂmnmﬁﬂlencﬂuémtgbf@mﬁf@m P, ip ¢ gz’slénce of a
base suc

Y T iy

afford the coupled ester 31. The ketone functionality in 31 is protected as a ketal 32, as shown
in Step G3 by methods well known in the art. Compound 32 is then converted to the 1,3,4-
oxadizol-2-one ketal 34, in Steps G4 to G5 by the standard sequence as described in Scheme
B (B4 and B5). Finally, in Step G6, the ketal functionality in 34 is cleaved, for example, with
10  mineral acid in THF-methanol-water or other methods known in the art to afford the target
structure 35.
Tt would be evident to one skilled in the art that the above procedure of Scheme G

could be used to synthesize analogs where i is 2-5 for compound 35 by starting with a
bromoketone, compound 30; with a larger bromoalkanoyl substituent (Br(CH,),CO-, wherein

15 nis 2 to 5).



-21 is converted to the correspondi ng 1, 3, 4-oxadi azol -2-one, 28 in Steps F3
and F4 as illustrated in Schene B, Steps B4 and B5. Schene F 5 R Step Fi
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Scheme H illustrates the procedure for the preparation of compounds of formula 1
5  wherein Z is -(CHz),CO-. In Step H1, the appropriate methoxycarbonyl-substituted

heterocycle, 36 is treated with 2 equivalents of the lithium enolate of t-butylacetate in a
solvent such as THE or DME at a temperature ranging from —78°C to room temperature to
provide the ketoacetate intermediate 37. In Step H?2, treatment of 37 with a base such as
sodium hydride in an inert solvent at a temperature between —~10°C and room temperature

10 followed by alkylation of the resulting anion with an electrophile such as 13 yields the
advanced intermediate ketodiester 38. The decarboxylation shown in Step H3 and can be
accomplished by first treatment of 38 with TFA in an inert solvent such as dichloromethane
followed by thermolysis at a temperature between 70 °C and 150 °C to provide intermediate
ketoester 39. The ketone functionality in 39 is protected as a ketal 40, as shown in Step H4 by

15 methods well known in the art. Compound 40 is then converted io the 1,3,4-oxadiazol-2-one



the presence of a peptide coupling reagent such as EDC, DCC, DMPU and a
tertiary am ne base such as diisopropylethylamne or triethylamne. W
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Biological Examples:

The following test protocols are used to ascertain the biological properties of the
10 compounds of this invention. The following examples are being presented to further illustrate

the invention. However, they should not be construed as limiting the invention in any manner.
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10 and const:ltuneely expressed fusion protein GR-GALA-humanPPAR delta-LBD binds in the

cell nucleus of the PPAR delta reporter cell line via the GAL4 protein portion to the GAL4

DNA binding motifs 5 -upstream of the Juciferase reporter element which is stably integrated
in the genome of the cell line. There is only little expression of the luciferase reporter gene in
the absence of 2a PPAR delta ligand if fatty acid-depleted fetal calf serum {cs-FCS) is used in
15  the assay. PPAR delta ligands bind and activate the PPAR delta fusion protein and thereby
stimulate expression of the luciferase reporter gene. The luciferase, Whlch is formed can be

detected by means of chemiluminescence via an appropriate substrate.

Construction of the PPAR delta reporter cell line:

20
The production of the stable PPAR delta reporter cell line is based on a stable HEK-

cell clone which was stably transfected with a luciferase reporter element. This step was
already described above in the section “construction of the PPAR alpha reporter cell line”. In
a second step, the PPAR delta fusion protein (GR-GALA-humanPPAR delta-LBD) was stably
95  introduced into this cell clone. For this purpose, the ¢DNA coding for the N-terminal
76 amino acids of the glucocorticoid receptor (Accession # P04150) was linked to the cDNA
section coding for amino acids 1-147 of the yeast transcription factor GALA4 (Accession #
P04386). The cDNA of the ligand-binding domain of the human PPAR delta receptor (amino
acids $139-Y441; Accession # 1L.07592) was cloned in at the 3’-end of this GR-GALA
30  construct. The fusion construct prepared in this way (GR-GALA-humanPPAR delta-LBD) was
recloned into the plasmid pcDNA3 (invitro gen) in order to enable constitutive expression by
the cytomegalovirus promoter. This plasmid was linearized with a restriction endonuclease

and stably transfected into the previously described cell clone containing the luciferase
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Assay procedore and evaluation:

The activity of PPAR delta agonists is determined in a 3-day assay, which is described below:

10 Dayl _
The PPAR delta repotter cell line is cultivated to 80% confluence in DMEM (# 41965-

039, Invitrogen) which is mixed with the following additions: 10% ¢s-FCS (fetal calf serum;
#SH-30068.03, Hyclone), 0.5 mg/ml zeocin (#R250-01, Invitrogen), 0.5 mg/ml G418
(#10131-027, Invitrogen), 1% penicillin-streptomycin solution (#15140-122, Invitrogen) and 2

15  mM L-glutamine (#25030-024, Invitro gen). The cultivation takes place in standard cell culture
bottles (# 353112, Becton Dickinson) in 2 cell culture incubator at 37°C in the presence of 5%
CO,. The §0%-confluent cells are washed once with 15 ml of PBS (#14190-094, Invitrogen),
treated with 3 ml of trypsin solution (#25300-054, Tnvitrogen) at 37°C for 2 min, taken up in5
mt of the DMEM described and counted in a cell counter. After dilution to 500.000 cells/ml,

20 35,000 cells are seeded in each well in a volume of 180 pL of a 96 well microtiter plate with a
clear plastic base (#3610, Comning Costar). The plates are incubated in the cell culture
incubator at 37°C and 5% CO, for 24 h.

Day 2
25 ' PPAR delta agonists to be tested are dissolved in DMSO in a concentration of 10 mM.
This stock solution is diluted in DMEM (#41965-039, Tnvitrogen) which is mixed with 5% cs-
FCS (#SH-30068.03, Hyclone), 2 mM L-glutamine (#25030-024, Invitrogen) and the
previously described antibiotics (zeocin, G418, penicillin and streptomycin).
Test substances are tested in 11 different concentrations in the range from 10 pM to 100 pM.
30  More potent compounds are tested in concentration ranges from 1 pM to 10 pM or between
100 nM and 1 pM.
The medium of the PPAR delta reporter cell line seeded on day 1 is completely is

either completely removed by aspiration or not, and the test substances diluted in medium are
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20 Evaluation:

The raw data from the luminometer are transferred into a Microsoft Excel file. Dose-
effect plots and ECsp values of PPAR agonists are calculated using the X1L.Fit program as
specified by the manufacturer (IDBS).

25 PPARdelta ECsq values in the range of InM to >10 uM were measured for the PPAR
modulators of the examples in this application. Compounds of the invention of formula I can

act as agonists or antagonists. The assay t0 determine partial agonist or antagonist activity is

described below.



reporter elenent and constitutively expresses the PPAR delta fusion protein
(GR- GAL4- human PPAR delta-LBD) was isolated by selection with zeocin (0.5
mg/ m ) ansvcb8o0e762 5 ng/ m ). 5 Assay procedure and eval pet/usnos/diosss
activity of PPAR delta agonists is determned in a 3-day assay, which is
descri bed below. 10 Dayl The PPAR deP¥-a reporter cell line is cultivated
to 80% confl uence in DMEM (# 41965- 039, Invitrogen) which is mxed with

(#10131-027, Invi trogn), 1 peniciII i n-st reorryé:i - s‘ol ution (#15140- 122,
I nvitrogen) and 2 15 nM L-gl utam ne (#25030-024, |nvitrogen). The

cul tivati onThakRsyickGines ibéanstamds actlas pattial aganistbot arftegonists #4he 12 Bect on
Dickinson) in a céll culture incubator at 37C in the presence of 5% CO2.
The 809PABRdtltasaeepionl | s are washed once with 15 M of PBS (#14190- 094,

| nvi t rogen) treated.,w (el iS5 dsbRed i 2R300ariiB above.

| NVi t rogen) The p@&gﬁﬁwﬁtﬁlﬂféﬁéﬁg{%%ﬁgé m of the DVEM descri bed and
counteghaky» @ cell counter. After dilution to 500.000 cells/m, 20 35,000
cells aré seeded in each well in a volune of, 1801t L of, O lpNfeggoti ter
plate with Thepeuiel agonisiior aniagamistand@iaovaslerly ast)afe C?‘%Iééﬂé e e

| ncubat gd s iR RALA09PEs-BES (RSH-3DV6L08, Hyrlo), hmMay 2
25 PPA%‘%@?SQ%ESI&%ﬁﬁggﬁFEJ%%ﬁS%?% are di sssol ve(d_i n DMBO.in a . 18
concen U%h{mﬂ@ t#250304904, Mkt get )k thopreviouslyi deseihedragtibiofcHgepgin, G413,
%1ggg?mgghﬁcﬂtgﬁlg%ﬂ%@g%ﬁﬁ% éﬁgl CIV))"H'\E;/%‘ “%%ﬁ%%‘%#ﬁ%%&vi iousl y
descri bed .anti Bl QLLE&S: {othe GAL8ontBAMsGistdyi platenThe besagtpbatgscirn) . Test
subst afie %Igtaéreagtagébﬁé’ﬁlsi(aﬁaﬁodi?fer enntl cor%gdent rp;ti ons i_nghhe rfﬁ%ezlog(;]om 10 M
t 0 100 yfMbatedGn Mpireubatbeait3 706rand $Fd€Oafer 3mimes: nl SRIRCENTS L ges
froml Mto 10 pM or between 0.n i2Uonief prtigcuBRgR. del t a
r epor t ROWE|SPleriYeAgoB egﬁm cd, ai%lg?‘@'gﬁpl eg e%%ﬁlﬁs&%gﬂiag her ‘conpl et el y

r ermve%y g%ghé%m@nﬁba&atm aR Bfbubkter HBTCCoantSi% Aegor?4 ut Ehe eifedienititm ar e
VO 20057 047 /US2005/ 010854 | . . ot
15 known selective agonists ECsq’s is determined for each partial agonist or antagonis

concentration.

SPA PPAR delta-LBD Binding Assay

20 Stock Solutions:

1 M Tris (pH=8.0 or pH=7.6)(Gene Medicine Stock Room)
2 M KCl (Powder in N2140)
Tween 20

25 100 mM DTT

13.9 uM GW2331 in EtOH HOT
10 mM GW 2331 in DMSO COLD

30 PPAR-alpha (Conc. varies)
Ex: .884 ug/ul

‘Wash Buffer:( Store at 4°C. Buffer is good for one week)



-27- imredi ately added to the cells. The dilution and addition of the
substances is carried out by a robot (Beckman FX). The final volunme of the
t est subs{wm@sedizéuted in nediumis 100 Al per well ofpcE/8&ovsaiibsss
mcrotiter plate. The DVMSO concentration in the assay is less than 0.1 %
v/v in order to avoid cytotoxic effe@s of the solvent. 5 Each plate was
charged with a standard PPAR delta agonist, which was |likewi se diluted in
11 different concentrations, in order to denonstrate the functioni ng of the
assay in each individual plate. The assay plates are incubated in an
i ncubat or at,_37C % . Alternatively, 20L of a | Ox final
concentrat i M%Mf‘ﬂgpﬁe?s’g%@bstaﬁ& is added directly to the 180 L
cont ai ni ng tm @j&d cells. Thezsﬁg;st substances are tested in 8 different
10 concentrations, in triplicate, in this assay plate set-up. Day 3 The
PPAR del ta r(la(ﬂﬁ)‘ﬁ’d’ﬁ'weeule’ms treate@l wlth the test substances are renpved from
the i ncuba the nmediumi pirated off. The cells are |yzed by
petting 58&}1115?’6&% 15 4 o%rélgigent (from Promega) into each well of a
96 wel | m cr(g{éckqsﬂm_gte After incubation at roomtenperature in the dark
for 10 mnutes, the mcroliter plates are neasured in the |um noneter
(Trilux fromWallac). The neasuring tinme for each well of a mcrotiter
pl ate i romthe | um noneter are
transfﬁpéﬁimgﬁ%éﬁoé%ﬁ@c%p éla‘%‘eﬂf'j‘Dlé)lihe]i effect plots and EC50 val ues
of PPAR agonists are calculated using the XL.Fit programas specified by
the manufacturer (1 DES). 25 PPARdel ta EC50 values in the range of 1nMto
>10 M wer e nWashBaders or the PPA f dul ators of the exanples in this
application OCB@? yAds of the inyepgion of fornula I can act as agonists
or ant agoni s]t € assay to determne partial agonist or antagoni st
activity is described bel ow W) 2005/097762 PCT/ US2005/ 010854 -28
Det er m natl on of Effect |veness1c of PPartl al Aeonists or Antagonists At the

PPARdel 5.CA% 8?83 nes i f conpounds act as parti al
agoni sts or ant agonl sts at the

15 Glutathione Coated SPA beads

Each SPA bead bottle contains 500 mg beads
Reconstitute S00mg of SPA beads in 5 ml of wash buffer, and will be good for few weeks
Store at 4°C

20
Prepare diluted SPA beads in the binding buffer.

Adding 1 ml of above reconstituted SPA beads to 60 m! of Binding buffer
adding 20 pl of above diluted beads to each well of a 96-well plate.

25
Use 2ml of above diluted beads for each plate (no dead volume included).

3H GW-2331 plus GST-PPAR delta-LBD (for one 96-well plate no dead volume} 13.9 pM
40nM / well

30
3.0 ml/plate (Including dead volume)
Tf 3H-GW2331 specific activity is lmci/ml(From Amersham), dilute 17 ul of 3H GW-2331

into 3.0 ml of Binding Buffer = .08 uM



PPARdel ta receptor. 5 The plating and harvesting of the assay plates is as
described in Day 1 and 3 above. Day 2 The partial agonist or antagoni st
and a knowp s@bk@est/sye agoni st are diluted in DVEM (#41965r/08905/010854

I nvitrogen), which is mxed with 10% cs-FCS (#SH 30068. 03, Hyclone), 2 mM
L- gl ut ami ne (#25030-024, Invitrogen) @fd the previously described

anti biotics (zeocin, 0418, 10 penicillin and streptomycin) to 20X desired
final concentrations. Ten mcroliters of the partial agonist or antagoni st
is added to the cell-containing assay plate. The assay plates are

i ncubated in an incubator at 37C and 5% . ' : icroliters
of t he IDgteik powanisaticads i‘lwfago%ﬂ Lyt e lé‘%%gtgég)dfﬂ Q?‘%"g‘ramtgﬂ'-’?ﬁﬁfanm al

agoni st or antagoni st pre-incubation. The assay plates are incubated in an
i ncubator at 37C and 5% CO2 for 24 h. The effect on the 15 known sl;ﬁjregtive
agoni st SECRrS: ONEbELweIrbRed 3000 pbdRinding Buffer +algath. of 3BCWrSakHH; K ©
concentration.” SPA PPAR delta-LBD Bi nding Assay 20 Stock Solutions: 1 M
Tris (EBPPAR-dgitstingMllene Medi ci ne Stock Room) 2 M KO (Powder in
N2140) Tween 20 25 100 mM DTT 13.9 M GA2331 in EtOH HOT 10 mM GW 2331 in
DMSO COLD 30 PPAR-al pha (Conc. varies) Ex: .884 g/l Wash Buffer:( Store at
4C. Bufdehdi prfeod for one week) WO 2005/ 097762 PCT/ US2005/ 010854 -29- 10

v Tri H=7.6 or 8 10 M 50 MM KA 25 mM 0.05 % Tween 20 0.5 mM 5
MI1ipore Water 964.5

A 96-well Mother Plate(For 2 control Plates)

10
In column #1:
Add 5 pl of cold GW2331(10 mM) to the wells E-H.

Add 45 pL of DMSO to the wells A-H.

15 In column #12 (3-fold dilution):
Add 10 pL of cold GW2331(10 mM) to the well A.
then add 90 pl of DMSO to the well A, mix well the solution.
add 20 pl of DMSO to the wells B-H.
take 10 pl solution from the well A to B, mix well,
70  then take 10 il solution from B to C, mix well,
then take 10 pl solution from C to D, mix well.

Finally, take 10 pl from F to H.

25 A control Plate (for 8 Reaction Plates)

A control plate is 1:10 dilution of the mother plate. The dilution buffer is the wash buffer.

Sample plates

30
To fresh CPC library plate, add 90 pl of DMSO



Check PH=7.6 Binding Buffer:( Prepare fresh binding buffer every tine) 10
Wash Buffer 50 mMl 10 mM DTT 5.5mL Preparation of Reaction Reagents for ..1
Pl ate: 1%Wwd3oosmedtieone Coat ed SPA beads Each SPA bead boe¢iresmosieiassas 500
ng beads Reconstitute 500nmg of SPA beads in 5 m of wash buffer, and wll
be good for few weeks Store at 4C 203Prepare diluted SPA beads in the

bi nding buffer. Adding 1 nml of above reconstituted SPA beads to 60 nml of

Bi nding buffer adding 20 tl of above diluted beads to each well of a

96- vel Féﬁl o2BMeEE difrlonaindaidd vetodiol piltof ovash huffes inra semple PlRtst e (no dead
vol unme 1 ncluded). 3H GW 2331 plus GST-PPAR delta-LBD (for one 96-well plate
no dead volune) 13.9 M 40nM/ well 30 3.0 m/plate (Including dead vol une)
I f 3H GA2331 ecific activity is Inci/m (From Amrershan), dilute 17 | of 3H
a/vzssli—e%%eég‘—é m of Binding Buffer = .08 M WD 2005/ 097762

PCT/ US2005/ 010854 -30 If protein concentration is | mg/ mL, add 21 | of

proteins into 3.0 m of binding buffer e: 3000
L B ndiAug BuilfefiSPA heads and 3G u @/@éﬁ%&%%‘gﬁg@ ﬁ’éé‘%%ﬁ‘g ﬁ%"g |°%'/ m )
Control_ Pl at A 96 well Mther Plate(For 2 control Plates) 10 In columm
#1: Reaction Plate.

Add 5 pl compounds from each well of the sample plate into columns 2 to 11 of a reaction

plate.

Add 5 pl compounds from column 1 and column 12 of the conirol plate to the column 1 and

10  column 12 of the reaction plate.

06-well SPA Protocol:

Let reaction plates equilibrate for 20 minutes to 2 hours.

15
Seal the plates before counting in a Microbeta counter (Wallac).

Calculate ICso.

20 Tn the SPA PPAR delta-LBD Binding Assay ICsp values in the range of 1 nM to >10
uM were measured for the PPAR modulators of the examples in this application. Compounds
of the invention of formula I can act as agonists or antagonists.

25 . RAT/MICE Oligodendrocyte culiures

Preparation of cells:

1. Primary rat oligodendrocyte progenitor cells are obtained from the neocortex of
newbormn (postnatal days 2-3) rats or mice and are enriched, after removal of microglia,
by mechanical separation from the astrocyiic monolayer using a modification of the

30 technique originally described by McCarthy and de Vellis (1980).
2. Remove the meninges from neonatal rat brain and mechanically dissociate tissue. Plate

cells on T75 flasks and feed cells with DMEM/F12 + 10% EBS.



b1 s At 58 i otabums 412 L2 fol A diTution): Add 0L of cold ORSAL(1
, -To ilution): Add 10 L
mut ?O;hwmﬁidomﬁvsﬁ hen add 90 | of DMVBO to %he vel | A gwﬁ%&/ﬁtﬁfg?’“ 10
ool A To B ik wel |, 20 then take o | sol uton fromB o C omix well
then take 10 | solution fromC to D, mi solution fromB to C, mx well
mx well. 1
to H 25 A control Plate (for 8 Reaction Plat Finally, take 10 1 from F

G 1 11§ on 30f Colet oigrendpioten eromies g Fia e B PELIEE DY MRSt Bl 10

Sanpl e pl at
2032/ 09?722% o res%gjgl%i lai g%ﬁ.f%}(eo b%%ﬁ:‘fu%éiﬂiegﬁs elc}ﬂfm tEiMifBSh@end the
|
90 | of WaskifihePln il 18 e (S OMER COmbmeRNALEES EAGRTIGITE 0 SpA

beads and 3 3H GA2331 with GST- PP
- ta
Reaction Pl M1Mﬁommef%!ﬁd@ﬁé@39¥tﬁﬂ¥% Hﬂa@‘?get?%c?%gﬂ)sg&?rﬂp‘%%ﬁ%l ate into

I R
Cobum 12 ofeeemsRe ) geufh L At s 3%3”?%‘?3’@”@ 2ot the

reacti on pl
20, i nut eg ?BE%‘ ﬁ@hl W6 shppitfAedtedivith dhe foﬂeW1mggmpwtbﬁac@r§tPg§te f¥elr at e for

ours. "15 Seal the
count er ( Waktoweth fact@abe{PRGE) anddib rotl Ls%tg?oswgleifaaagf(ﬁéﬁ ing in a Mcrobeta
4. Plate the cells on PDL-coated dishes and incubate at 37°C with 6-7% CO2.
5. Media components are replaced every 48 hr to keep the cells in a progenitor state.

10

Progenitor cell passaging to increase cell numbers for screening assays:

1. When the culiure are confluent, rinse the culture with PBS, add trypsin and incubate .
for ~2-3 min at 37°C.
2. Neutralize and ceﬁtrifuge the cell suspension at 900g for 5 min.
15 3. Resuspend the cell pellet in SFM + PDGF/FGF.
4. Feed the cells with fresh growth factors every 48 hrs to keep enrich for rapidly
dividing progenitor cells.
5. Cells are passaged no more than 4-5 times priot to experimental assays.
6. All experiments involving oligodendrocyte progenitor cells were done using cells that
20 were continuously maintained under these conditions. Greater than 95% of all cells
were A2B5 immunopositive and expressed 2’ 3’ —cyclic nucleotide 3’ —
phosphodiesterase Tl mRNA.
7. To generate mature oligodendrocytes, 24 b after plating progenitor cells were switched
to SFM supplemented with or without IGF-I and grown under these conditions for 7d
25 prior to experimental assays.
8. Alternatively, the enriched rat Central Glia-4 (CG4) progenitor cell line may be used,
which is maintained in base media (DMEM, with 2 mM glutamine, 1mM sodium
pyruvate, biotin (40 nM), insulin (1 pM) and N1) supplemented with 30% conditioned
media from the B-104 neuroblastoma cell line. To induce differentiation, CG4 cells
30 are switched to base media with 1% fetal calf seram (removed after 2 days) and insulin
(500 nM). A2B35 and MBP immunoreactivity is used to confirm >95% enrichment in

immature and mature cultures, respectively.



20 I'n the SPA PPAR delta-LBD Bi nding Assay | C50 values in the range of 1 nM
to >10 pMwere neasured for the PPAR nodul ators of the exanples in this
appl i cati o 20090®009¢6nds of the invention of fornmula | carcs2eesselagsani st s
or antagonists. 25 . RAT/MCE A soden%: ocyte cultures Preparation of
cells: 1. Primary rat oligodendrocyte™ptfogenitor cells are obtained from
the neocortex of newborn (postnatal days 2-3) rats or mce and are
enriched, after renoval of mcroglia, by mechanical separation fromthe

j paKhtpse CompaendiTyegment:cat i on of the 30 technique originally
descri bedb h i L denrethegets fr om
neonat al Ilat ! rgba_yn]df(g@c%glﬁly‘ggl? f@zﬁﬁvggg?ilég%atti ssug.fzutl Plate cells on T75
flasks and f néebf mitogérh(1DMghhB biernighl% FBS. WO 2005/ 097762
PCT/ US2005/ 010854 -32 3. Collect oligodendrocytes growi ng on the astrocyte
bed | ayer 2bylndheriesencsfof HAZERd fourteen days after the original prep
datg. Centrifuge S | ok in gedn editm (eéthum
frei medi a (SF%/( %Eﬁl\ﬂ%gb%g{hwﬁgﬁnéﬁﬁggﬁﬁag?%%ﬁgferri ng, 30 nM(
triiodot hyroni ne, m8geny! hydrocorti sone, 20 nM progesterone, 10 nM biotin,

1x 5 trace elepents, 30 pM sel eni um ./ M putr i ne, . 9% BSA, 5 Unl
PenStrep, 10 t g/ @PmPﬂ‘é‘l.d]‘il(P?? r‘“sﬁE’BBEfee‘W@ﬁ\aé'gnW? ﬁaﬁfﬂlg&eﬁoﬁ I%od\}mﬂ%rél{%r owt h

factors: Platelet j a8t @o vk, (PR ndvndimflioby siast growt h
factor-2 (FGF). 4° F%?%%Pﬁgﬁ%ﬂ }%ﬁ’ PDL- coat ed di shes and incubate at 37C
With 6-7% C02. cb. Tipkidatesonsianentsfoneachroopipmoed cencsnipati®- hr to keep the

cells in a progenitor state. 10 progenitor cell passaging to increase cell
nuikBers f&r g)ég%é]?ﬁeﬁﬁe‘éfs@&%‘?n'l. When the culture are confluent, rinse the

culture w th PRS, N@Q&;a&[ YRsive (ROGId RsHRALAd B8 f:orngoﬁhdﬁiiﬂil fre$h BEGum?.
Neutralize and centrituge the cell suspension at 900g for 5 mn. 15 3.

Resuspend t he cel {wigsuk etitagan)SFM + PDGH/ FG-. 4. Feed the cells with fresh
growth factors b, (ejgt\ﬁpggn crlgsetrgsp%gse'\eo evalfakiss &8&)6&81%&9:’[&‘:6 ¥ AiAend(10geni t or

cells. .
' uM, 1 uM, 100 nM, 10 aM, 1 nM, and 0.1 nM);

15 ¢. Triplicates wells are run for each compound concentration.

4. Cultore the treated cells for 7 d prior to using in experimental assays.

HUMAN Oligodendrocyte cultures

Preparation of cells:
20 1. Human neurospheres collected from E19.5 — E22 human embryo cortex) are cultured

for 2 weeks in progenitor media: DMEM/F12 containing 100 pg/ml transferring, 30
nM triiodothyronine, 20 nM hydrocortisone, 20 nM progesterone, 10 nM biotin, 1x
trace elements, 30 nM selenium, 60 uM putrescine, 0.1% BSA, 5 U/ml PenStrep, 25
pg/ml insulin) supplemented with PDGF and FGF.
25 2. Neurospheres are dissociated with 20 U/m! papain at 37°C for 30-50 min.
3. Cells are plated onto PDL coated dishes at density of 50,000-100,000 cell/well in
progenitor media containing PDGF/FGF and incubated at 37°C with 5-6% CO2.

4. Media and growth factors are replenished every 48 hr.

30  Human Cnlture Compound Treatment:
1. 241to 48 hr after plating remove the old medium and add compounds in fresh medium

(with mitogen)



5. Cells are passaged no nore than 4-5 tines prior to experinental assays.
6. Al experinents involving oligodendrocyte progenitor cells were done

usi ng cel M&O e(9&0977€0 wer e conti nuously mai ntai ned under REEES20086H0834i ONsS.

G eater than 95%of all cells were A2B5 imunopositive and expressed 2' 3
-cyclic nucleotide 3' - phosphodi estePdse Il nRNA. 7. To generate mature

ol i godendrocytes, 24 h after plating progenitor cells were swtched to SFM
suppl enented with or without I1G--1 and grown under these condi%}ions faor 7 d
25 prior 2.0 Cexipenhdéodeabspanssagraluagonyyre derarnebats-6 SR CORGBHAHAS (Rnt r al
dia-4 (CHA) _progenitor cell line . ma ed, which is maintained in base
medi a ( DME 'k!&dzlw'géHM’r}é&im@g m pyruvate, biotin (40 nM,
insulin ( . @n hiidiind Qom&andiién.oned nedia fromthe

B- 104 neusrl'omjgzif;%?r%%%%ﬁs#g I ne. @%&;p?drflﬁuce differentiation, Cx4 cells 30 are
swi t ched 5.0 Culiag: the deatedvcdils for Yodfpetoaito Bing iseNPGRATER 8¥-after 2 days) and

insulin (500 nM. A2B5 and MBP i nmunoreactivity is used to confirm >95%
endi chnent in immature and mature cultures, respectively. WD 2005/ 097762

PCT/ US2005/ 0108 SIBRIUIMARS Olicidndie: iginfnesdsteming: 1. Put 10, 000
- 15,000 cells | -wel coated‘glates and culture the Cﬁ s in
pr esenEeliofimg dongennd xposarendligwsicadiocyirtspecific ppiikaies e Ussida BT en: 5
a. Next day, reymove the old di,u ' b opdU® (W th
ni t ogef C‘b‘fﬂpﬁﬂhﬁgﬁﬁﬁéﬂﬁ@&’rﬁ’@g oc}]fsg?d%gg?ﬁg?flfgﬁg% gfrd{e}&g(efw%%ilrg% at 6 different
conce n%ﬁhb%ﬁc OAQeMnmiinbead @Aty idlovidimbbetiveetvicompdul teated and untreated

Triplicates well's are run for each conpound concentration. 10 3. In the
abenceulrfiren). t ogen: a. Next day, renpve the old nedium and add conpounds in

fresh medi Ul iid Hoh Pgﬁ%&%g&’ﬁ(%me%%%%ﬂ RRANBESRANSA 58167 BROK0OS ar e

per f or med

cells/well and grown as described above. Sequential staining is performed on
oligodendrocyte populations with increasing degrees of cellular differentiation, as
determined by days in vitro without PDGF and FGF.
15 2. Live staining for 30 min at 37%C is used to detect oligodendrocyte stage specific cell
surface marker expression (including A2B5, 04, and O1).
3. Subsequentl}./, cells are fixed with 4% paraformaldehyde, 10 min, room temperature.
4. Fixed staining procedures are used to detect oligodendrocyte stage specific marker
expression (including myelin basic protein, MBP).
20 5. Rinse with PBS.
6. Permeabilize with 0.1% Triton/0.01% NaAz diluted in 1X PBS for 10 min, room
temperature. '
7. Block with 5-10% goat serum in antibody dilution buffer (0.1% Triton-X 100 and 1%
IgG-free bovine serum albumin; also used to dilute antibodies), 15 min, room
25 temperature.
8. Add primary antibody diluted in antibody dilution buffer.
9. Incubate overnight, gently rocking, 4 c.
10. Next day, rinse with PBS 1X 5 min, followed by 3X 15 min each, room temperature.
11. Incubate with appropriate secondary antibodies, 45 min, room temperature.
30 12. Cell nuclei are stained with 4,6-diamidino-2-phenylindole (DAPT), 15min, room
temperature.

13. Rinse several times with PBS and evaluate using fluorescent Microscopy.



"M 1RM 100 0nM 10 nM 1 nM and 0.1 nM; 15 c i pli

run for each conpound concentration. 4. OI\J/ID'Eure theT'Elrglalt ggt gZI }Ngl :‘gra;ed
I[:))rl or to We fsmwdgyr@xperinental assays. HUMAN O i godendregybszoosmivssies
reparation of cells: 20 1. Human neurospheres collected fromEL9.5 - E22
human enbryo cortex) are cultured fo#352 weeks in progenitor nedi é'

DMVEM F12 cont ai ni ng 100 3/m transferring, 30 nMtriiodothyroni ne- 20 nM
hydrocorti sone, 20 nM progesterone, 10 nMbiotin, Ix trace el emenis, 30 nM

sel eni um 1@?&&%%%%%6&&&@&1&%&%&5%#hinhe Padh &t diffprenbepmppugd dosgsy| i n)
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/ US2005/ 010854
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4.  BrdU immunopositive cells are counted by two independent observers.

RAT/MOUSE/HUMAN Culture Image analysis: Fluorescent microscopy is used to quantitate

15 the extent of oligodendrocyte differentiation after compound exposure. This assay
demonstrates that selective agonists accelerate/bromote oligodendrocytes differentiation.

1. Manual Cell Counting: Four fields are randomly selected for each experimental
condition and 500-600 cells are counted in each field. The percentage of MBP (or O4)
immumpositive cells (mature process bearing cells with or without myelin sheets)

20 versus DAPI positive cells (total cell number) cells are compared in the control and
drug-treated groups.

2 Automated Cell Counting: Fluorescent microscopy was used to quantitate the extent of
oligodendrocyte differentiation after compound exposure. Six fields/well were
randomly selected to assess the number of differentiating oligodendrocytes among the

25 total population (~8 to 15%10° celis are counted/well). Immunofluorescence images
were obtained using a Zeiss AxioVision digital imaging system, with a Zeiss AxioCam
HRc cooled CCD camera connected to the same microscope. All microscopic imaging
parameters were set for acquiring jmages for the analysis of cellular
immunofluorescence intensity. The percentage of MBP positive (differentiated) cells
30 versus total cells (DAPI nuclear stained) was compared in the control versus drug-

treated groups. Cellular autofluorescence was undetectable under the imaging

conditions.



cells/well and grown as described above. Sequential staining is perforned
on oligodendrocyte populations with increasing degrees of cellular

di f f er ent iah bgdBoAs: determ ned by days in vitro w thoutp®DGEzoanokosss-. 15
2. Live staining for 30 nin at 37C is used to detect oligodendrocyte stage
specific cell surface marker expressida (including A2B5, 04, and 01). 3.
Subsequently, cells are fixed with 4% par af or mal dehyde, 10 m n, room
tenperature. 4. Fixed staining procedures are used to detect

ol i godends Ogy#en sliscRnaResicidiffersntidton aseayp messilbhequnhiotal @upber9ePt n basi c

protein, MBP). 20 5. Rinse W &’PPL?SB&% uﬁﬁr bilize with 0.1% Triton/0.01%

NaAz di | ut edmimpnprosiBye eeils/well (Hpplat apg i B%@rature. 7. Block with 5-10%

goat serum i an%% Cﬂﬁlglq"a{ &%)ﬂgncﬁﬁé}géﬁulﬁﬁe@%bﬁhbﬁ/ﬁm ¥abl6Q. ascthd sesultyG f r ee
n, So used to di

bovi ne seru % | ute anti bodies), 15 m n, room 25
t enper ah¥eonthoudddofthe imatant mvenfmminhdncaprsoelaraia el BEEAREREOBYFon buf fer .

S i, dfeeoREPTbgs BXMEe by nEEaed Mg vaipEr e BooAsR W L T
appropr.i tgtg?%gﬂig ar xpﬁrﬁj%%%%tél&ﬁg@ndr@mbe ghewainTable 3ovoud Cel |

nucl ei arned w di no-2-phenyl i ndol e (DAPI), 15m n, JEoom
t enper ahefce, AdbeldRitaser stiendata bligadesdroaytetdiasotaipneand) fyngiion th vivo,

fl uorescent m croscopy. 005/ 097 ggﬁé 14. The

f ol | owi inghe disensed BH@J%WQW n%ggmﬁco:;téé{ﬁe a Ip%l ig e?cgg%corrpound
doses: PDGF/ FGF al one, SFM al one, SFM | GF] al one, PDG-/ FGF and conpound,
SFM and conpound. RAT/ MOUSE/ HUMAN Br onodeoxvuri di ne (BrdU) i nmunost ai ni ng:
5 Jo congble M t hat conpounds do not pronote cell proliferation. 1.

d i godendrocyte progenitor cells are |abeled with 10 pM BrduU f 20 hr and
then fixed Widshiteior Mo ippdendreavisDifigicatiation A

o0 Ad s Famodry at Quenaei

Example No. Fold Increase in Myelin Basic Protein Expression in
Oligodendrocyte Differentiation Assay (concentration pM)
10 1.5 fold (10)
14 1.5 fold (1)
23 2 fold (1)
31 2 fold (1)

RAT/MOUSE/HUMAN Quantitative Polymerase Chain Reaction (PCR): To evaluate
15 compound induced PPAR delta pathway activation and the extent of cligodendrocyte

maturation (changes in mRNA levels).
Total RNA is extracted from cultured oligodendrocytes using TriZol reagent.
2. Subsequently, mRNA is treated with RNase-free DNase, repurified, and then
" converted to cDNA ternplate using a RT reaction (Clontech Advantage RT for PCR

20 Kit).
3.  PPAR delta pathway member transcript expression is quantitated using Sybr Green

[y

PCR Master Mix.
4.  The 18S ribosomal RNA primer/probe mix (186 bp product), suspended in Tagman

2% PCR Master Mix is used as an internal control.



2. The cells are incubated successively with biotinylated nouse anti-BrduU
and Streptavidin-Peroxidase, with three intervening washes with PBS. 10 3.
Col or net r WO 20056871762 at i on of the BrdU i munoreactivity i BCHESHNRWEHW t h
DAB and total cell nunbers are assess?‘fi usi ng the counter-stain

hemat oxylin. 4. BrdU i munopositive cefl’s are counted by two i ndependent
observers. RAT/ MOUSE/ HUVAN Cul ture | mage anal ysis: Fluorescent m croscopy

[ dt titate th t of oli d iff iatj
A 1 or - comBoundoBGTR iR GrIRL vaRrsU i LRy e4feioes (SRR T
accel erat e/ pr 041059?63'\biapﬁiﬁiwequéﬁcfe@awt&ﬁsﬂsm (ApplietBivsyistets, |

Counting: Four Fields are randomy sel ected for 'each experi nental
condi ti on and E&@r€l, €A}l s are counted in each field. The percentage of

_ 8IS are _ !
i thout mel | rasEBIEy o B R SR Bl 0] SSRGS oA foRt

cel#s are conpared in the control and drug-treated groups. 2. Autonmated
CelT Counting: Fluorescent mcroscopy was used to_quantitate the extent of

ol i godendr Byt BLISA AesaynTosavabmtegareponad indgpd PRAB gl pathyay aciytipd /ang, |

were randomy selected to .as ' 1, @il
ol i godendr ocy%/es SRt ﬁolgﬁ?@%g#ﬁ%gﬂ&ﬁlﬂgﬁnoﬁﬁ?%gE%b%gg%ﬂc%gl s are
count ed/ wgl | Prares HRHMHH M BPE A REURRD oaEs ARdi200nN deeusit ypisbtfir §Eris

Axi oVision digital 1mging system wth a Zeiss Axi oCam HRc cool ed CCD
canera connesSdmM, psl7i4 &GRS mM; EOSRo beM.A-mersapiog  InMerRignidgt P-40

araneters were_set for _acquir,ng.i s, for e.anal ysjs;0f cel l ul ar
me nof | uor es@eREkeasH %@F@F"gfpdﬁtﬁﬂ (%‘g&ggﬁt t&@gd%(? eﬁé@”ﬁl'\/e
(different a ﬁ:@ceﬁ?b# %lsinggiﬁé%wﬁpH@%ﬁlana@ﬂaihqalz(twlzooacﬂ»mat 4% fir Semihn. was
ol v

conpared in the cont rsus drug- treated groups. Cellular
aut of | uor escEhesupeastand thatadyt toolse- under, the i magi ng conditions. WO

2005/ 097762 PCT/ US2005/ 010854 -36 3, Hunman i ndrocyte differentiation
2asay.  madeaPiEgt OUhRt FOLEE fonEr =0t <A ot 8855

opositive cells/well

bre shown T D4R B A B e O pounde of the Lnstant
i nggnt i on Enhwabae the welt,shskiag at 56076 ipgodenditebyicgoplate shaker for 2 hr at
room temperature.
6. Add 100ul of the MBP Antibody-Biotin Conjugate to each well.
7. Tncubate the well, shaking at 500-700 rpm on orbital microplate shaker forl hr at room
temperature.
20 8. 'Wash well 5 times with Wash Solution. Blot dry by inverting the plate on absorbent

material.

9. Dilute the streptavidin-enzyme conjugate concentrate 1:50 with MBP Elisa Assay
buffer. (must be diluted immediately prior to use in the assay).
10. Add 100 pl streptavidin-enzyme conjugate solutions to each well.
25 11, Incubate the well, shaking at 500-700 rpm on orbital microplate shaker for 30 min at

room temperature.
12. Wash well 5 times with the Wash Solution. Blot dry by inverting the plate on
ébsorbent material.
13. Add 100 pI of TMB Chromogen Solution to each well.
30 14. Incubate the well, shaking at 500-700 rpm on orbital microplate shaker for 1020 min
at room temperature. Avoid exposure to direct sunlight.

15. Add 100 ul of the Stopping Solution to each well.



5 differentiation, as nmeasured by increased elin basic pr [ [
conpared to wuntreated controls. This findi ngysuggest S coﬁpghﬁhneig%ﬁzl o
shown in Wwabtoes@omel d enhance, accelerate, or stinul atrcmolsyesiansiocyt e
differentiation and nmyelin formation in vivo, in the diseased or injured
CNS, including MS and other denyelinafPng disorders. 10 Table 2 Results for
Conmpounds in Primary Rat O igodendrocyte Differentiation Assay Exanpl e No
Fold Increase in Myelin Basic Protein Expressjion in C]l ndro '
Di f f er gehd die sbsoasayof thecsedwivryinthewelly within305min, png 1‘6’31 ia %dﬁeﬁ (1)

23 2 fold (S:& 31 2 fold (1) RAT/ MOUSE/ HUMAN Quantitative Pol ymerase Chain
React i Eﬁh To evaluate 15 conpound i nduced PPAR delta pat hway
act [ ?/at ion and the extent of oligodendrocyte nmaturation (changes in nmRNA
Te}/g iS)- 1. Total RNA is exy)@ehPdodiio?UdabditMedtlol i godendrocyt es using

ri Zol reagent. 2. Subsequen Y, s treated W|th RNase-free DNase,
repuri frgest 1 saivdst pwhetl ppounds pie ‘

stdett ¢ u,!ll‘[_,; piREICH PVEiLY - reaction
ErCJa(r)lgt(::ec PCR - 20. . 3. PPAR deI ta pat hway menber
ateta-usi ng Sybr Green PCR Master Mx. 4.

The 18S r bmem I\Fb BFerélpérpﬂ@e ﬁ@céss(tﬂﬁﬁod)aldjwalﬂum@acchmpamij@ual n

Tagman ster X Is used as an internal con
trol. WD 2005/ 097762
PCT/ U82005/ Gﬂﬂn&ﬁdmofﬂﬂaﬁsb@msﬁtmﬂww is carried out using real-tine

EZI? gg tn -CI,-?/I seqhnol O%gq(,ry aﬁlgwi{s VgelghedF }at‘i\é iﬁ'@n andREelizelWih Rennence
ang yzed US |60 %@?&Hﬂﬂ&@o@a&ﬁﬁéﬂ m&wmmmze niglmda)rm avancsobhslqgﬂg rsagsl ftirg are
injected with 0.15m1/180g body weight 1.p. of the anaesthetic solution prior to the
surgical procedure. The animal is prepared for surgery using aseptic conditions in
accordance with the IACUC guidelines. All surgical instruments will be antoclaved.
The hair is clipped between the ears and this region will then be scrubbed with
15 Betadine, flushed with sterile saline and finally wiped with a pre-packaged sterile
alcohol swab.
3. For the surgical procedure, the rat is placed on its ventral surface in a small animal
~ stereotaxic instrument designed to hold the head steady. The incisor bar is always set
at —3.9 mum, since this has been shown to achieve a flat-skull position for SD rats.
20 A. An incision is made in the previously shaven skin overlying the skull between the ears.
5. A small area of bone (0.75mm in diameter) is drilled at the following coordinates AP —
1.8, ML -3.1 from lambda.
6. The bone is removed and rats are injected with 2yl ethidium bromide, lysolecithin, or
SIN-1 into the right caudal cerebellar peduncle, DV —7.1 mm, over a 2 min period by
25 means of a Hamilton pl syringe and needle. Alternatively inj ections are made into the
spinal cord, corpus callosum, or cOrfex.
7. The needle is left in position for the subsequent 2 min.
8. After withdrawal of the needle the incision is sutured.
9. Tach rat receives an i.m. injection of 0.003mg buprenorphine into a hind leg.
30 10. The rat is placed in a warming cupboard until it regains consciousness. At which time
it is returned to its home cage. Do not allow more than 2 rats per cage, as they will pull
each other’s suture out.

11. Similar procedures are also done using mice.



RAT ELI SA Assay: To eval uate conpound induced PPAR delta pathway activation
and the extent of oligodendrocyte maturation (changes in protein |evels).
1. Pl atesvasspowashied with PBS, and then keep on ice. Addp@f)Osmbsieieesqol d
lysis buffer (Tris 50mM pH7.4, MgCl2 2nmM EDTA inM ( 3- mer capt oet hanol
5mM Nonidet P-40 10 1% Protease inhi38ttor cocktail (Roche): 1 tablet/50
m) to each well. 2. Lyse cells by using pipette to up down and spin plates
at 2000 rpmat 4C for 5 min. The supernat ant IS read, to ...3. Pipet 50
gl of standar Rat@ExptrimbstabAlergimit sRat FAE) DiscaselMOge 11 of  vBP
Assay Buffer to each well. 15 5. Incubate the wel |, shaki ng at 500-700 rpm
on orbital mcroplate shaker for 2 hr at roomterrperature 6. Add 100ul of
the MBP Anti =Bhat 4 ERntyRliga {sla T-Gell-nredlisted atoimenwneg | |

shaki ng at %‘8’%8 %An%&(g%e@hé%’thal rn@crogﬂiﬁlfj:ttme3 shaker f r

t enper alisshe of2Be Bervindsstysianl thabdavieleps impusreniidh fPﬁ?n“"“@l SSIE‘SIWE\%"By

I nverti n the plate on absor bent i The EAE

st rept & 1ﬂleéﬁ‘f'§’ P a%goﬁﬁ%gﬁ aén%bgn (%élﬁ{ ﬁﬁé{g}%oleéng Asesg%;

buf fer 19 gﬂeﬁ;odg g legnht@w@tlfaf aldtyipg tierinflampmeon of thedrain sag ppinalozorddd
100 gl "strept aV| nzyme conj ugate sol utions to

e
| ncubatgbsérived ineMiS, paahmmInQOdﬁtnt%@UBmQ fvho) ﬁsmpﬂlcpgfo%ﬁ%ffﬁh)ﬁ?fgtcg’%?g B for
30 mn at, roo ur e, JtiViedh §or-ut i on.
Bl ot drsycihgs Wt%‘? i, ft’ d&%‘% an%w%*sf@l‘t ﬁm@?ﬁgbﬂt% Yadd 100 pl of
TVB G’g%gﬂ@%ﬁéommcmt@semmy%mﬁe thénifdshanobad day Brd Owéter inosHalipthg at

500-70 n orbital mcropl ate shaker for 1Q-2

t elper athserved Ay btbad S peesEo ]@f’héYjP ta“%%t iesJRREINg ;oﬂ%d%gﬁ?sgﬂb?n The
St oppi %Pg%%hg‘tgl g? % H)#ﬁ% t | %ﬂtﬁ@@s @ﬁ%ﬂjﬁa&ﬁiﬁ Qﬂ-@ﬁfxﬁﬂs thd8 Read
A in e ‘we

the ab within 30 min, using a
m cr opl @i-Avé,epeREnERb recovery occurs, accompanied by variable recovery of most motor

function. Depending on the species, allergen, and methodology used, ammals tested by the

EAE model may experience a single (acute EAE) or several (chronic relapsing EAE) attacks.
15  Several treatment paradigms may be used: the drug or treatment of choice may be
administered before immunization, during the nonsymptomatic period or during the clinical

disease.

Animals: _
20 Female Lewis rats, 160-220g (Charles River)

Antigen:
‘Whole Guinea Pig spinal cord (Harlan Biosciences)..

Complete Freund’s adjuvant FI37 Ra [1mg/ml Mycobacterium Tuberculosis H37 Ra]
(Difco).
25  Additional antigen:
Mycobacterium Tuberculosis (Difco).
Bordetella Pertussis [Heat Killed] (Difco).

Antigen preparation: (for approximately 720 animals):

1. Weigh 5 grams of frozen guinea pig spinal cord.
30 2. Add 5g spinal cord to Sml 0.9% saline (1g/ml)in a round bottom centrifuge tube

3. Homogenize on ice with the Tissue-tech until the tissue is completely disrupted

(approximately 5 minutes).



to 450 nMIn Vivo Proof of Concept Mdels 5 Focal Lesions: (used to assess
whet her conpounds protect nmyelin integrity or accel erate/enhance the rate
of renyel w@tdosmotrezl. Rats 7 weeks of age are given freereuosmssiosfiood and
wat er and acclimatized for a mninmmof 4 days before use in experinents.

2. Prior to surgery each animal is we#¢hed. The rat is then anaesthetized

wth ketamine 10 (100 ng/m ) in conmbination with xylazine (20 ng/m) in a
ratio of 1.8 : 1. The rats-are injected with 0.15m/1 80g body wei ght i.p.
of t hesangas el Congéte Framdpr dduvantHsh&a sypplgmenicd pritcdPE. The animal is

prepared for surgery _using aseptic,c i tlons. N A6 pth the | ACUC
gui del i neMYCQﬂ]aFteﬁlHP’gT‘Wqu‘?ﬁﬁ &E}ﬁﬁ%{ E'?\r?]&doﬂl’@s%é%‘@é‘ci a@ec?.q@ﬂ?'ﬁ(la{ d?v:nr rthi s
clippe ! 1 Hid thisObPicking it ke 10 enlsyringbiidedivith an 5

Bet adi ge%’fﬁgﬁ%%g%ntgﬁr%td rile saline )gnc? figlnal ly wiped with a pre-packaged
sterile pdgmgemmivifyingnecBler the surgical procedure, the rat is placed on

it tral f | i mal . i C:k k dt
noisd t Re Reulsifypatesn PrAGO kg egrviapes BT R AHLEGHRTI STBRCARENEC | P,
has been %Q%Q%rga@ﬂg.gﬁ%%% mRedlk AApplaximaeBss tiimuted ftheSDnnsibe . nPBPAratigh

) e

incision is’imade I'n t previously shaven skin overlying the skull between
t he ears. betiyeentths will phasey sl the afesess pasebhm i n dianeter) is drilled at the

foll owi ng coordipates AP - 1.8 - f BinYiRs nbome:zel renoved
and raf’s Hﬁ"elf’i}lﬁ?@@@gbmﬁfef’ﬂ °§Ilcee?'}%3?%@%%?@%%%@#538%%% (t hin, or }SSI N1
into the right caudal cerebellar peduncle, DV -7.1 nm over a 2 mn period
by 25 neans of a Hamlton | syringe and needle. Alternatively injections
arg made into the spinal cord, corrﬁl@t—oéﬁlllosum or cortex. 7. The needle
is left i sition fofut ' & foblitan wakdrhgdd ahalid bé t he
needl e %hge‘gﬁﬁilfi‘ﬁé%miftss(c%agg? g%%ﬁgﬁ&g;%ﬁﬁega%eggei ves an i.m injection of
0. 003ny bypiiedsdNinnamuit 6f Rdlysitafdregse BOxperin®hE- rat is placed in a

war m ng cupboard until it _regains consci aqusness.. ' j ahi. Bost
returnéd Retsiweighiogdt@ ane22Haramsara iy y%a%ce?t%ﬁ@%}qg fg'{}%ﬁeér(mfc\ezﬁrge,’ as they
will pull DO%E&E‘S@%@{ 78% Ny S 2248 hinutes.

15 3. The rat is then placed onto a circulating water heating blanket (Gaymar) (dorsal surface

up) and into the nose cone for spontaneous respiration of anesthetic gases. The isoflurane
is reduced to 2%. '
4. Two subcutaneous injections (0.1 ml each) of either antigen or normal saline are made into
ventra! surface of the hind paws.
20 5. The animals are removed from the nose cone, weighed and numbered.
6. The rats are allowed to awake from anesthesia and are placed into individual cages.

7. The animals are obsérved daily for signs of EAE induction (see criteria below)

STAGE:0  NORMAL
25 STAGE 1 Abnormal gate and tail atony
STAGE 2 Mild but definite weakness of one or both hind legs
STAGE: 3 Severe weakness of one or both hind legs or mild ataxia
STAGE:4  Severe paraparesis and minimal hind leg movement
STAGE: 5  No hind leg movement and péraplegia
30 STAGE:6  Moribund state with no spontaneous movement and impaired respiration.
Tncreasing degree of front leg involvement and urinary and fecal incontinence
may also occur -

STAGE:7 DEATH



11. Simlar procedures are al so done using mce. WO 2005/ 097762

PCT/ US2005/ 010854 -39 Rat Experinental Allergic Enc halonyelitis (Rat EAE)
Di sease Mwdebgosiodrgeri mental all ergic encephal onyeliti s ¥EAE2008010854

T-cel | -nmedi at ed aut oi mune di sease of the nervous systemthat develops in
susceptible aninmals follow ng sensitiZdtion 5 with either whole spinal cord
honogenat e or a conponent (nyelin basic protein). The EAE rodent nodel is
an appropriate tool for studying the inflammti on_of the brain and, spinal
cord obser VizgatinentBbpati enday 10 afterduanmizatiph; $8¢5 HF deastiyrPIUps Scord

or spinal_ cord conpone uch. as, i - Y

it of rimers] FBissUH SEoBaA R LAY ALOSPY it RS i Bl B} SeloHgREaRte,

0 seas . O Al YirARSANESt ARAE8HisIoRIdS. dajs jAdgdd hitthis defayaitimdtahol 10
observeéd as a broad spectrum of behavioral angmalies ranging frommld gait
di st ur hatment nandcstthe tlincasjtuationenais cé@s&lyaéalaﬂvstrf’éh%@ﬂa gﬁ‘fcﬁ?m{?@gfﬁht | 0ss
typically ogcurs. |n.anj h ' HRRYDOSGUS S,

ac conp AMEY S@?rqd%%{e%%c%\}é? @}ngfo ?’Lr%\sék] X%?t@%? uﬁ%tEl P(ﬁjr(lt.raDependi n 051 t he
SPeci eroaN.A"480 ScPDY AMEINDOYe! T33P 3848 dnd Brodisl A., eealt, ddinbyeurple2008/ o del

may experience a single (acute EAE) or several (chronic rel apsing EAE)
att acksl274B1%everal treatnent paradi gns nmay be used: the drug or treatnent

of choi Ceng?ﬁé;t;) %@P&g"é‘ﬁ ig :fﬁ%l%rﬁﬂu ée?ir l@rl thO P ivARS bRnplesist cft_ﬁnﬁdlﬁﬂds used

nonsynpt o uring inical disease. Animals: 20 Fenale
Lew S ks whidr 28 98 vi ddetol BRusRhtie purpdees andin nowey Smdiihaserpeiod i nal cord
(Harl an Biosciences). Conplete Freund's adiuvant H37 Ra [l nmg/m
Mythbagtresentiimverisd: cul osis H37 Ra] (Difco). 25 Additional antigen:

Mycobact eri um Tubercul osis (Difco). Bordetella Pertussis [Heat Kill ed]
(Difco). Antigen preparation: (for approximately 720 aninmals): 1. Wigh 5
grams of frozen guinea pig spi naByutbetsz Examples

General

15 Commercial reagents and solvents were used as received. 'H NMR spectra were
recorded o a Varian MercuryPlus-300 (300 MHz) or Varian Unity Inova (400 MHz)
spectrometer as indicated. Proton chemical shifts are reported in O ppm relative to internal
tetramethylsilane (0.0 ppm). MS (LC-MS) data is obtained using a Micromass LCT time of
flight mass spectrometer with electrospray jonization and 5 min data acquisition time for m/z

20 100 to 1000. LC (LC-MS) is performed using a Hypersil C18 column (4.6x50mm, 3.50 with
mobile phase of 0.1 % TFA in H>O (A) and 0.1% TFA in ACN (B) and a gradient of 5% to
100% B over 3 min followed by 2 min at 100% B. Alternatively, a Platform LC-MS with
electrospfay source may be used with a HP1100 LC system running at 2.0 m)/min, 200
O)L/min split to the ESI source with inline HP1100 DAD detection and SEDEX ELS

25  detection. A Luna C18(2) column (30x4.6mm 3[]is used with a gradient of 5% to 95% B over
4.5 min with mobile phase of 0.1% formic acid in Hp0 and 0.1% formic acid in ACN (B).
HPLC purification is performed on a Varian ProStar system using a reversed-phase C18
column with a linear gradient of ACN /H;0 containing 0.1% trifluoroacetic acid. Microwave
syntheses were performed using a Personal Chemistry Smithcreator microwave reaction

30  system using 2 or 5 mL reactor vessels.

Example 1



30 2. Add 5g spinal cord to 5m 0.9%saline (ig/m) in around bottom
centrifuge tube 3. Honbgenize on ice with the Tissue-tech until the tissue
i s conpl etvad yoodiosTrapt ed (approximately 5 m nutes). WO 2POBUSBETGDS54

PCT/ US2005/ 010854 -40 4. Add 10 nil Conplete Freund' s adjuvant H37 Ra
suppl enented with 200 ng Mycobact eri tf@r Tuberculosis (20 ng / m Conpl ete
Freund's adjuvant H37 Ra). 5. Extract honobgenate / adjuvant fromtube by
sucking it into a 10 mM syringe fitted with an 18 gauge enul sifying
needle. .5 6. Enmulsify between twgh 30 m gl ass/ syringes until it becones
difficult to continue passing t at er i hr ough t he needl e.

(Approximately 5 mnutes {therem parati on between the oil
phase and the aqueous phase}). |7. e /i 4 el y or keep on ice until
needed (not nore than 30 mn) (do othreeze). 10 Protocol 1. Fenule
Lews rats (Charles River) are given free access to food and water and

(Aerrane, EHREEe. &IOSy SO N2 T OT : .

then placed onto a circul ating water heating bl anket (Gaymar) (dorsal
surface wup) and into the nose cone for spontaneous r?s%éﬁtj(]gn of
anest heti ¢ gasRso 1707€ 4 moat mixtaresof meshyltablerpaceiosasiate OTATBLs (18 PN 880 s

injections (0.1 M ea of .either ant. : i k18, @6 tlde into
vent r al3-§1§FffYé'@§m€?Fmﬁl‘Flg1’)ﬁi% SS‘EW??) ai’g %qg%&%%:ﬂgn%@é g?igzrt({aﬁrrpved fromthe
nose ¢ oljggcﬁo\pﬁgglaﬁg t@f&n{%ﬁiﬁfﬁﬂe 28d dilbe it @itk edyd acetdtomeashtwithsaikiatetl om
anesthesia and are placed into individual cages. ]5 tghe ani m%ﬁlusag_aé\v&
obser vegditai bicaftonatsisghition (3 HMEs), m&rét(mﬁe)(@ggﬂeﬁ B PG OF Sy . 0
NORMAL 25 STAGE 1 Abnorngl . e - t.akl; Aol tedwfh nite
vveaknesM%é%ﬂ% CSPCW{?pﬁVJ#%%%Begﬂﬂg%i&é%ﬁgg%sgpg%ak%éeggy g?‘lﬁ one or both
hi pgl | eftfr, Qehyhé a8 ididplane) to give the title compound as a yellow oil (492 mg).

Example 2

15
Intermediate: [4—Methv1—2—(4-tn'ﬂuoromethv1—nhenv1)-thjazol-S—vH-methanol

Cool (0°C) a solution of lithium aluminum hydride (10 mL, 1M in THF) and add a
solution of 4—methyl—2—(4~triﬂuoromethy1-phenyl)-thiazole—S—carboxylic acid (Commercially
20 available, 2.87g, 10 munol) in THF (20 mL). On complete addition, remove the cold bath and
stir for 3.5 hrs. Cool this solution to 5°C, and then add water (0.25 mlL), dropwise, followed by
NaOH solution (0.25 mL, 5M in water) and water (0.5 mL). Dilute the resulting mixtore with
ethyl acetate and then filter through a pad of celite. Wash the solids with dichloromethane and
then concentrate the combined filtrates under reduced pressure to give the title compound as a
25 yellow solid (2.59 g).
MS (BS) m/z 274 (M+H); H1 NMR (CDCls) & 1.87 (bs, 1HD, 2.49 (s, 3H), 4.86 (5, 2H), 7.67
(d, J = 8Hz, 2H), 8.02 (d, J = 8Hz, 2H).



STAGE: 4 Severe paraparesis and mninmal hind | eg novenent STAGE: 5 No hind
| eg novenent and parapl egia 30 STAGE: 6 Mribund state with no spontaneous
movenent wchobsnpaiezed respiration. | ncreasing degree ofPCIVEs003/080854

i nvol venent and urinary and fecal incontinence may also occur STAGE: ?
DEATH WD 2005/ 097762 PCT/ US2005/ 01085%#- -41 Treatnent is begun on day 10
after imuni zation. Since the disease synptons in this nodel typically
appear 10-11 days after inoculation, this time point may be considered to
represent the initial phase of an Esampleépi sode of MS. It is judged that
this delay of the start of treatnent mmcs the clinical situation nore
closely than the traditionally used protocols 5 where drugs are

adm nistered at the tinme of, eyen before, inoculation (Teitel baum D. et
al., Proc Natl Acad Sci USA 1999; %96 847 and Brod S. A, et al.,
Ann Neurol 2000; 47: 127-131). Thils j
the foll owi ng exanpl es of conpo ] ein which are provided for
illustration purposes and in no way limt scope of the 10 present
invention.. Synthetic Exanples GCeneral 15 Commercial reagents and sol vents
were used as received. 1H NVR spectra were recorded on a Varian

Mer cur yPl us-300 (300 MHz). or VNari.an ,Uni lnova. G eMdahl spectroneter as
i n@i cated. Proton dﬁﬁﬁﬁﬁéﬁgékf&ﬁgng?t ﬁé%%??%%ﬁfﬁéggbpn1relative to
internal tetramethylsilane (0.0 ppm. M5 (LC-MS) data is obtained using a

M cromass LCT tinme of flight mass spectroneter w th_el S
i oni zat i on @6l the prodeduae af Brample 2oRutysaEhg ﬁmﬁﬁufhfgﬁfg‘%{){egl %Otg% LC

(LCG-MS) is perfaornmed, usi rsik C18 colum (4.6x50mm 3.50 with
mobi | e sigHingengerigl o O%%R%ltﬁle:%%‘%()ﬁ&&and 0.1% TFA in ACI\IH(%B% and a gradi ent
of 5% ﬁ\% @%ﬁz@%éﬁ—rﬁ}@ﬂmgk o) 9y2.25 (8, BHat 240094 B.7 Bhtat? Gely, a
Pl atfo - Wt el éct rospra();nsource ma%$ qul ed with a BPI 100 LC

SYg} eMsEynATO M, Jt= ZH9, 2HY, #i25;7.3000, 2 H7RR-5 ‘the ESI source with
inline BPI 100 DAD detection and SEDEX ELS :

Example 4

15

Intermediate: 5-Brom6methv1-4-methvl—2—(4~triﬂuoromethv1—phenv1)-thiazole

Cool (10°C) a solution of [4»methy1—2—(4—hiﬂuoromeihyl-phenyl)—thiazol—S-yl]-
methanol (Example 2, 753 mg, 3 mmol) in THF (12 mL) add triphenylphosphine (864 mg, 3.3
20  mmol) followed by freshly recrystallized N-bromosuccinimide (587 mg, 3.3 mmol). On
complete addition, remove the cold bath and stir continuously for 45 min. Concentrate the

resulting mixture under vacuum and purify the residue by flash chromato graphy (elute with

10% ethy! acetate / 10% dichloromethane in heptane) to give the title compound as an orange

solid (846 mg). _
25 MS (EST) m/z 336,338 (M-+H); HI NMR (CDCls) 8248 (s, 3H),4.72 (s, 2H), 7 69(d, J=

8Hz, 2H), 8.01 (d, J = 8Hz, 2H).

Example 5



25 detection. A Luna C18(2) colum (30x4.6mm 3[4is used with a gradi ent of
5% to 95% B over 4.5 min with nobile phase of 0.1%formc acid in H2O and
0. 1% f or mwap zob/do7762 ACN (B). HPLC purification is perf orCeuS2065/&085r i an

Pr oSt ar systemusing a reversed-phase C18 colum with a linear gradient of
ACN / H20 containing 0.1%trifluoroacetd¥dc acid. Mcrowave syntheses were
performed using a Personal Chem stry Smthcreator m crowave reaction 30
systemusing 2 or 5 nL reactor vessels. Exanple 1 WO 2005/ 097762

PCT/ US2005/ 010854 -42- OO O N Internediate 4 Methyl 2 m

tol yl - oxazol e-5-carboxylic acid nethyl ester 5 Heat to 120C a neat m xture
of nethyl 2-chloroacetoacetate (914 mi, ol ) and 3-net hyl - benzam de
(676 ng, 5 mmol) and stir at this tern e{for 12 hrs. Cool the
reaction mxture to roomtenperat ute~it with ethyl acetate, wash
wi th saturated sodium bicarbonate s ion (3 tines), water (tw ce) and
brine, Dry the organic extract o MySO4 and concentrate. Purify the
resulting residue by flash ch tography (elute with 10 10% et hyl acetate
in heptane) to give the title cOMgound as a yellow oil (492 ng). Exanple 2
OH F/ ~3 FF 15 |nternediate: f4 Methyl 2 (4
trifluoromethyl-phenyl)-thiazol-5-vll-nmethanol Cool (0C) a solution of

l'i thi um al um num hydride (10 nL, 1Min THF) and add a
4- et hy Imtemiellidis:i Mbthanasifoie lacid @r($methWipheayb-dsmety 370178

(Commercially 20 available, 2.87g, 10 mmol) in THE (20 m_) 01 corrpl ete
addPtion, renpve the cold bath and stir for 3.5 hrs. Cool this solution to

5C, and t hencgslqo%a oo [213-maliyiphens)-4f mbihghechzblyS-yll-methanol
(Example 3, 756 mg, 4 mmol) in dichloromethane (16 mL) and add, sequentially, DMAP (51

mg, 0.4 mmol), triethylamine (552 pL, 4 mmol) and methanesulfonyl chloride (323 pL, 4.2
mmol). Stir the resulting solution for 5 min., remove the cooling bath and stir for 25 min.

10  Dilute this solution with ether, wash with hydrochloric acid (5 mL, 2M), brine, dry over
MzgSO, and concentrate to give the title compound (743 mg).

Example 6
O
F S O ‘
F 0]
o]
15
Tntermediate: 4-[4-Methyl-2-(4-triflnoromethyl-phenyl)-thiazol-5-ylmethox -benzoic acid
methyl ester
20 To a mixture of 4-hydroxy-benzoic acid methyl ester (152 mg, 1 mmol) and potassium

carbonate (152 mg, 1.1 mmol) add acetonitrile (4 mL). To this mixture add 5-bromomethyl-4-
methyl-2-(4-trifluoromethyl-phenyl)-thiazole (Example 4, 314 mg, 1 mmol). Warm the
resulting reaction mixture to 60°C, and stir at this temperature for 5 hrs. Cool the mixture to
room temperature, dilute with ethyl acetate, wash with water, then brine, dry over MgSO,,

95  filter and concentrate to give the title compound as a white solid (364 mg).



NaOH solution (0.25 nL, 5Min water) and water (0.5 nL). Dilute the
resulting mxture with ethyl acetate and then filter through a pad of
celite. Waadhdobree7rsedl i ds wi th di chl oronet hane and then CGWwEsSNIHIesSEhe
conbined filtrates under reduced pressure to give the title conpound as a
25 yellow solid (2.59 g). Ms (ES1) im¥z 274 (MrH); H NNR (CDC13) 8 1.87
(bs, 1H), 2.49 (s, 3H), 4.86 (s, 2H), 7.67 (d, J =8 8.02 (d, J =
8Hz, 2H). WD 2005/097762 PCT/ US2005/010854 -43 Exa %F% glam
Internm@ts? wmmmmwmccmhy&lznss(wamn%ﬁﬂéﬁ B2 &3P ocedur e
of Exanple Z, but use the comp %ng% Eﬁﬁg’ple 1 as the starting materi al
to obt, dq%QRJbﬁ%@rﬂwW £4/Gp. 204 (MrH); H NMR (CDC13) S 2.25
(s, 3H), 2.40 (t, J = 7Hz, 1H), 2.42 (s, 10 3H), 4.70 (d, J = 7Hz, 211),
7.25-7.36 (m 2H), 7.75-7.85 (m 2H). Exanple 4 N7 /Br FS F ~ F 15

| nt er medi ate 5 Brononet hyl 4 met hyﬂExam@h'lrlfluororrethl phenyl) -t hi azol e
Cool (10C) a solution of
[4-methyl -2-(4-trifluoronetl
753 ng, 3 mmol) in THE (1%D 4,

- phenyl) -t hi azol -5-yl]- methanol (Exanple 2,
tri phenyl phosphi ne (864 ng, 3.3 20 mmol)
foll owed by freshly recry$tall N- br onosuccini{n de (587 ng, 3.3 mol).
On conpl ete addition, renove & spl-0Qa yr continuously for 45

m n. Concentrate the resulting nlxture bnr \ um and purify the residue
Woelhyl acetate 110% di chl or onet hane
insheptane) to give the title conpound as an orange solid (846 ny).

Intermediate: 4—(4-Methv1—2—m—tolv1—oxazol-S-vlmethoxv)—benzoic acid methyl ester

Follow the procedure of Example 6, but use the compound of Example 5 as the

10  stariing material fo obtain the title compound.
MS (ESI) m/z 338 (M+H); H1 NMR (CDCL3) 9 2.30 (s, 3H), 2.41 (s, 3H), 3.90 (s, 3H), 5.11

(s, 2H), 7.03 (d, J = 9Hz, 2H), 7.25 (m, 1H), 7.33 (t, J = 8Hz, 1H), 7. 81 (d, J = 8Hz, 1H) 7.87
(bs, 1H) 8.02 (d, J = 9Hz, 2H). '

15 ' Example 8
N
F / LO
F S [}]Hz
F ' NH

Intermediate: 4-[4—Methv1—2—(4—triﬂuoromethv1—nhenvl)—thiazol—S—vlmethoxv] -benzoic acid

20 hydrazide

To a suspension of 4- [4—methy1~2—(4-triﬂuoromethyl-phenyl)—thjazol-S—ylmethoxy]—

benzoic acid methyl ester (Example 6, 364 mg, 1 mmol) in methanol (10 mL) add anhydrous

hydrazine (128 ml, 4 mmol). Warm the resulting mixture to 60°C and stir at this temperature

25  for 18 hrs. Cool the resulting solution to room temperature, and add 3 drops of water.



25 M5 (ES1) ralz 336,338 (MtH); H NWR (CDC13) S 2.48 (s, 3H), 4.72 (s,

2H), 7.69 (d, J = 8Hz, 2H), 8.01 (d, J = 8Hz, 211). Exanple 5 WD

2005/ 0977&3 ROFHI32005/ 010854 -44- N~ ~O (O SO NO | nt erCmEUs28032010854

Met hanesul fonic acid r2 (3nethyl -pherivl)-4-nmethyl oxazol -5-vll-nethyl

ester 5 Cool (0C) a solution of [2-(349rethyl-phenyl)-4-net hyl

oxazol -5-yl]-nmet hanol (Exanple 3, 756 ng, 4 mml) i n di chl oronet hane (16
m.) and add, sequentially, DVAP (51 ng, 0.4 mol), tri hyI amn 52 L, 4
mol ) a@&dﬁﬁﬁh@mwlﬁmmdehmuuqumfy;heaesgdu flgsh ?IPﬂtPE@Pglé Wi ng

hi s soniSghmaeRoREIORRE PR SYaPRHr spTpoRid 67} B9 20 o7 e,

d 748 258))7.10
% oo <hgs MBS /26 ABRSIIAT ReR (oVBORS Bis2 & os aomatDgs 2 R
trifl uogpyeldry, 2mhened (d, Ukt 9Hn| 2HD); VIsoed b= BHzb2Hy 8ilé @ ﬂSHa%;D 0.63(kss 20

To a m xture of 4-hydroxy-benzoic acid nethyl ester (152 ng, 1 mmol) and
pot &ssi k- carbonate (152 ngy, 1.1 nmol) add acetonitrile (4 m). To this

m xture add 5-brononet hyl -4- nmethyl-2-(4-trifluoronethyl-phenyl)-thiazole
(Exanple 4, 314 ng, 1 mmol). Warmthe resulting reaction m xture to 60C,
and stir at this tenperature for 5 Hxemplddl the mixture to room
tenperature, dilute with ethyl acetate, wash with water, then brine, dry
over MgSO4, 25 filter and concentrate to give the title conpound as a white
solid (364 ng). WO 2005/097762 PCT/ US2005/ 010854

0
H,N o)
&)
/1 /
N

Intermediaie: 4—(4-Methv1~2-m~tolv1—oxazol—S-vlmethoxv)-benzoic acid hydrazide

10

Follow the procedure of Example 8, but use the compound of Example 7 as the
15  starting material to obtain the title compound. '
MS (BSI) m/z 338 (M+H); H1 NMR (DMSO}) & 2.24 (s, 3E), 2.38 (s, 3H), 4.43 (bs, 2H), 5.26
(s, 2H) 7.11 (d, J = 9Hz, 2H), 7.34 (d, J = 8Hz, 1H), 7.41 (1, J = 8Hz, 1H) 7.74-7.83 (m, 4H)

9.63 (bs, 1H).
20 Example 10
O
F [ 0
F

/\—,:0

“NH

5-{4-[4-Methyl-2-( 4—triﬂuoromethvl-nhenvl)-thiazol—S—vlmethoxv]—Dhenvl V-3 H-

25 11.3.4)oxadiazol-2-one



-45 M5 (ESI) mz 408 (M+1-1); Hi NWMR (CDC1l3) S 2.53 (s, 3H), 3.90 (s, 3H),
4.52 (s, 2H), 7.00 (d, J = 9Hz, 2H), 7.68 (d, J = 8Hz, 211), 8.02 (m 4H).
Exanmpl e 7wae@shor@N \ / 5 Internmediate 4 (4 Methyl 2 nrewU§2005/010854
oxazol - 5-yl nmet hoxv) - benzoic acid neth | ester Follow the procedure of
Exanmpl e 6, but use the compound of Ex4&frple 5 as the 10 starting materi al
to obtain the title conmpound. Ms (ESI),nlz 338 (MtH); H NWR (CDCL3) S 2.30
(s, 3H, 2.41 (s, 3H, 3.90 (s, 3H, 511 (s, 2H), 7.03 (d, J = 9Hz, 2H),
7.25 (m 11-1), 7.33 (t, J = 8Hz, 111), 7.81 (d, J = 8Hz, 11-1) 7.87 (bs,

1H) 8.02 (d, J = 9Hz, 2H),. .15 . = di at e:

4 14 Vet hyl To ysusesasion g AN E Rk o Ry e Fdeabl e o BT

20 hy%@%&%ﬁfﬁﬁﬂﬁff{ﬁ%&ﬁpm@, 271 mg, 0.74 mmol) in dichloromethane (7 mL) add |

4-[ 4- yI-2-(4-tritluor ogz_’t hyl - hfenyl )d-]t)hl azol ﬁzbﬁyzl Igtdhﬁgi%l'ﬂf&)ge%z{ﬁbc acid

nmet hyl 1rofearmatee(98, 413 647 Smymol) folieivgd by pydin O

hydrgzpﬁ?y??z‘g_ m, 468(mm% ). \Warm t@e Zu#t A Meat S ohfiRa¢hanacst i rrg'tjs

thiSs t egsphingtraixire gt yogm IPgIpRTALUre 8 al{ﬁ Saé%‘é?’fnl ng sol Mgmtﬂ?)gmm

t enper at ur r f VRHed0Q MO8y o i 54
N A b by oyt

- 46 Coff nder vacuum and purify the resid 01;)\g.flash
chr onakggaphye, Gel DBLT (2M0t ., 3% meidarisal the resudtng sainem e 1 ‘8ul§| n#e

ngg l 64%‘(;%8;@@(;1;%&%)”@%5@& E?l ) argz{ sft_a@%’(c) &'ﬂé t%@__ef@ﬁ%f%ol e,2 ? i (QSHZ |
SH) T 'rga%ﬁgg to foom ?eglzpera%@e, S1uké Wil etidyl Fcdhig; wadh with G MHSL soldiohkpr  Exanpl e
10  saturated NaH,PO, solution) dry over MgSO, and concentrate. Triturate the resulting residue
with dichloromethane several times to give the title compound as a tan solid (69 mg).
MS (BST) m/z 365 (M+H); H1 NMR (DMS0) §2.51 (s, 3H), 4.4 (bs, 2H), 5.42 (s, 2H) 7.10
(d, J = 9Hz, 2H), 7.82 (d, J = 9Hz, 2I), 7.85 (d, J = 8Hz, 2F) 8.12 (d, J = 8Hz, 2H) 9.63 (bs,

1H). '
15 Example 11

ollogy

|
N~NH

5-[4-(: 4-Methvl—Z—m—tolvl—oxazol-S-vlmethoxv)-Dhenvll -3H-11.3 4Joxadiazol-2-one.

20
Follow the procedure of Example 10, but use the compound of Example 9 as the

starting material to obtain the title compound.
MS (EST) m/z 364 (M+H); H1 NMR (DMSO) 6 2.25 (s, 3H), 2.38 (s, 3H), 5.30 (s, 2H) 7.23
(d, J =9Hz, 2H), 7.34 (d, J = 8Hz, 1H), 741 (t, J = 8Hz, 1H) 7.75-7.79 (m, 4H) 12.44 (bs,

25 1H).



OHN H\ / \'/ zN/ I ON 10 Internediate: 4 (4 Methyl 2 m

tol yl - oxazol - 5-yl net hoxy) - benzoi ¢ acid hydrazide Follow the procedure of
Exanpl e 8wdnens/omes2t he conpound of Exanple 7 as the 15 mMiTawSzoespinssueri al
to obtain the title conpound. M5 (ES] mz 338 (MtH); H NWR (DVBO) S 2.24
(s, 3H), 2.38 (s, 311), 4.43 (bs, 2H)485.26 (s, 2H) 7.11 (d, J = 9Hz, 2H),
7.34 (d, J = 8Hz, 1H), 7.41 (t, J =811z, IM7.74-7.83 (m 4H) 9.63 (bs,
1H). 20 Example 10 F3 O/ F/ \ S c E\ I OO NNH5 {4 14 Methyl 2 (4
trifluoronethyl phenyl)-thiazol -5-§ka@piRdRyl - phenyl }-3H 25 fl 3

4| oxadi azol - 2- one WD 2005/ 097762 PCT/ US2005/ 010854 -47 To a suspension of
4-[4-nmet hyl -2-(4-trifluoronethyl - phenyl)-thiazolg 5-yhnet hoxy] - benzoic acid
hydrazi de (Exanple 8, 271 ng, 0.74 nmol) i i cfil or onet hane (7 nlL) add
phenyl chl oroformate (94 L, 0.75 mmol) f d by-pyridine (132 L, 1.63
mmol ). Stir the 5 resulting m xture G oomtenperature until all the
starting material is consuned (by kgnanal ysis). Concentrate the m xture,
and then take the residue up inp.ac Ttrile (10 mL). To this mxture, add
DBU (220 L,1.5 nmmol ). Seal th sul"{ing solution; warmit to 180Cin a

Personal Chem stryTM mi cro en and stir at this tenperature for 15
m n. Cool the

F

5 Intermediate: 4-( {4—Methv1—2~(4-triﬂuoromethvl—phenvl)-thi azol-5-vl)}-methoxymethyll-
benzoic acid methyl ester

Cool (-5°C) a suspension of NaH (84mg, 60% dispersion in mineral cil, 2.05 mmol) in
10  THF (4 mL) and add a solution comprised of 2—([4—methyl—2—(4—t1iﬂuoromethyl-pheny1)—
thiazol-5-y1)-methanol (546 mg, 2 mmo}) and 4-bromomethyl-benzoic acid methyl ester (458
mg, 2 mmol) in THF (5 mL). Stir the resulting mixture for 5 min then the remove the cold
bath and stir for an additional 3hr. Quench the reaction with 1M HCI solution, dilute with
ethyl acetate, wash with brine and dry over Mg SO4. Concentrate this solution under vacuum
15 and purify the residue by flash chromatography (eluting with 20% ethyl acetate in heptane) to
give the product (377 mg) as a white solid.
MS (EST) m/z 422 (M+H); Hl NMR (CDCls) 8§ 2.44 (s, 3H), 3.92 (s, 3H), 4.64 (s, 21, 4.71
(s, 2H), 7.42 (d, J = 8Hz, 2H), 7.66 (d, J = gHz, 2H) 8.00 (m, 4H).

20
Example 13



reaction to roomtenperature, dilute with ethyl acetate, wash with 1 M HC
solution (or 10 saturated NaH2ZPO4 sol ution) dry over MgSO4 and concentrate.
Triturat ewdeoosesbt i ng residue with di chI or onet hane seRET/E2003/4M8854t 0 gi ve
the title conpound as a tan solid (69 M5 (ESI) ink 365 (MtH); H NWR
(DMSO) S 2.51 (s, 3H), 4.4 (bs, 2H), 1‘3‘42(5 211) 7.10 (d, J = 9k, 2H),
7.82 (d, J = 9Hz, 21-1), 7.85 (d, J 8Hz, 211) 8.12 (d, J = 8Hz, 2H) 9.63

(bs, iH). 15 Exa Ie 11 C [ ! 4 Vi fiol yl
oxazol 5 sierRediye: . 2 24 o ; 7T e
procedure of Exarrpl e 10 but ug@ng(h@aoq@ deof Exarrpl e 9 as the starting
material to obtain the title conpoun ESI) fn/z 364 (MrH); HL NWR

(DMBO) S 2.25 (s, 3H), 238(3 311), 5.30 (s, 2H) 7.23 (d, J = 9Hz, 2H)

7.34 (d, J = 8Hz 44 (b

25 11(1) V\OFQEG‘BFW‘?B‘?; é&&é‘%ﬁeﬁ%@im%é“@“a of BxbfbicHiBas e 14 103

I t hyl ph |)-thi | -5-vl

reohoxgHEE I Prif bRt il o o) (29 ;ﬁ)r é% o0 Nat

(84my, N@@mmwmm(gnﬂf{m;m(?gmmcmh)@%gsﬁﬁm@% 54 h((af’?% did add
| ution o] 2

i azols, SED1 T Sirgesn it 46086 Tt Mo 0 fhd S BP RN Tt fo iy 20,809

met hyl ﬁ?f‘eﬁ%’& ng, 2 nmmol) in THE (5 n). Stir the resulting mxture

for 5 T *Thé renove the cold bath and stir for an additional 3hr.

Quench the reaction with 1M HCl sol uti on, dilute with ethyl acetate, wash

with brine and dry over SH. Co ent this solution under vacuum

0
\N/NH

5-{4-[4-Methyl-2-(. A-trifluoromethyl-phenyl)-thiazol-5-yl)-methoxymethyl]-phenyl }-3H-

15 I1.3.4]oxadiazol-2-one

Follow the procedure of Exaniple 10, but use the compound of Example 13 as the

starting material to obtain the title compound.
MS (ESD) m/z 448 (M+H); H1 NMR (DMSQO) 52.40 (s, 3H), 4.65 (s, 2H), 4.78 (s, 2H) 7.50
20 (4, J=8Hz, 2H), 7.78 (d, J = 8Hz, 2H), 7.82 (d, J = 8Hz, 2H) 8.10 (d, J = 8Hz, 2H) 12.54 (bs,

1H).



15 and purify the residue by flash chromatography (eluting with 20% et hyl
acetate in heptane) to give the product (377 ng) as a white solid. M
(ESI) nlzwi2dosMmasz H NVR (CDCl3) S 2.44 (s, 311), 3. 9ries2083dipss44. 64
(s, 2H, 4.71 (s, 2H), 7.42 (d, J = 8Hz, 2H), 7.66 (d, J = 8Hz, 2H) 8.00
(m 4H). 20 Exanple 13 _ 0 \ N\NH, HC~NFF 1 / F WD 2005/ 097762

PCT/ US2005/ 010854 -49 Internediate 4-(F4:1 ethvl 2 (4
trifluoronethvl-phenvl) thiazol-5-yll nethoxvnethvl|l benzoic acid

hydr azi de Fol | ow t he procedure of pd38, but use the conpound of
Exanple 12 as the 5 starting material to obtain the title conpound. M
(ESI) mhz 422 (MtH); H1 NMR (CDC13) S 2.44 (s, 311), 4.09 (bs, 2H), 4.63
(s, 211), 4.71 (s, 21-1), 7.30 (bs, 1H, 44 (d, J = 8Hz, 211), 7.66 (d,
J = 8Hz, 211), 7.73 (d, J = 8Hz, 2H) 8. J = 8Hz, 2H). 10 Exanple 14
o NNH tc 514 f4 Methvl 2 (4 triflu
phenyl -t hi azol - 5-vl ) - met hoxynet hvl | /phenvl | -3H 15 LI 3 4l oxadi azol - 2- one
Fol | ow the procedure ‘of Exanple ¥O\but use The conpound of Exanple 13 as
the starting material to obtainiye title conpound. MS (ESI) mhz 448
(MtH); H1 N1VAIR ( DVBO) SF%. @ H, 4.65 (s, 2H), 4.78 (s, 2H) 7.50

5 Tntermediate: 4-([3-Methyl-2- (4-trif1uoromethvl—phenvl)—thiazol-S-vl)—methoxvmethvll—

benzoic acid methvl ester

Cool (0°C) a solution of 2—([4—methy1-2—(4—ttiﬂuoromethyl-phenyl)-thiazol—S-yl)—
methanol (450 mg, 1.64 mmol) in THF and add NaH (70mg, 50% dispersion in mineral oil,
10 1.75 mmol). Stir the resulting mixture for 5 min. Remove the cold bath and continue stirring
for 1 hr. To this mixture add 3-(bromomethyl)-benzoic acid methyl ester (450mg, 1.95
mmol). Stir the resulting mixture for 3 hr then quench the reaction with sat. NH,4C] solution.
Dilute the mixture with ether, wash with brine, dry over MgSO, and concentrate under
vacuum. Purify the residue by flash chromatography (eluting with 30% ethyl acetate in
15  heptane) to give the title compound (181 mg) as an oil.
MS (ESI) m/z 422 (M+H); H1 NMR (CDCls) § 2.44 (s, 3H), 3.92 (s, 3H), 4.63 (s, 2H), 4.71
(s, 2H) 7.44 (t, J = 8Hz, 1H), 7.56 (d, J = 8Hz, 11D, 7.66 (d, J = 8Hz, 2H)), 7.00 {m, 4H).

Example 16
20



20 (d, J = 8Hz, 2H), 7.78 (d, J = 8Hz, 211), 7.82 (d, J = 8Hz, 2H) 8.10 (d,
J = 8Hz, 21-1) 12.54 (bs, 1ll). WD 2005/097762 PCT/ US2005/d OS54 -50
Exanpl e 1Wwdeeserét FF F 5 Internediate 4 ([3 Methyl 2 (BECT/UB¥0bIieiosiet hyl
pheny])-thi azol - 5-vl) - et hoxynet hyl | - genzm c acid methyl ester Cool (0C) a
solution of 2-([4-nethyl-2-(4- triflug? ymet hyl - phenyl ) -t hi azol - 5- yl)-

nmet hanol (450 ng, 1.64 mml) in TIP and add NaH (70ng, 50% di spersion in

mneral oil, 10 L73 mml L re f pjRenove
t he col dIngrnhediate = = O+ s rll'-c‘ﬁ)l)(@lo§ 1l

3- (bronmonet hyl ) - ben20| C aC| d ”‘Bkﬁﬁéﬁ £348 %dlgﬂi@gng, 1.95 mol). Stir the
resulting mxture for 3 hr therT—q‘u"ecncﬁ e reaction with sat. NH4CL

solution. Dilute the mxture with ether, vvash with brine, dry over MgSO™4

and concentrate under yacu Purify the.re clar ogr aphy
(el uting wi Fﬁﬂ%%@wd‘lﬁ%gﬁaénﬂﬁ 84 tﬁlé‘ﬁtﬂé Pb%ngi%\t;gk?%}etll%t#gm%onpound

181 MrH) : HL NVR (CDCL3) S 2.44 (s

St 1) %@%‘ﬁg{eﬁgﬁ? N%"gg‘gﬁﬂe%ﬁﬁ)péggd(?l H%s, 2H) Ay (t,)J . 8Hz,(111),
7.56 (d, J = 8Hz, 1H), 7.66 (d, J = 8Hz, 21-1)), 7.00 (m 411). Exanple 16
20 SHNNHz ~NFE I / o 20%5/ 081737192 PCT/ US2005/ 010854 - 51

SJ\Q N\N>:O
— H

i0
5-{ 3~f4—MethV1—2—( 4—t1‘iﬂuoromethvl-phenvl)—thiazol—S—vD-methoxvmethvﬂ—Dhenvl}—3H -

I1.3.4]oxadiazol-2-one

Follow the procedure of Example 10, but use the compound of Example 16 as the

15  starting material to obtain the title compound.
MS (BST) m/z 448 (M+H); H1 NMR (DMSO) 8 2.40 (s, 3H), 4.65 (s, 2H), 4.79 (s, 2H) 7.53
(m, 2H), 7.72 (m, 1H), 7.77 (s, 1H), 7.82 (d,J = 8Hz, 2H), 8.10 (4, J = 8Hz, 2H), 12.5 (bs,

1.

20 Example 18

Intérmediate: 4—Butv1—2—(4—t1iﬂuoromethv1—phenvl)~thiazol~5— carboxvlic acid methyl ester

25



Internediate 4 (f3 Methyl 2 (4 trifluoronethyl-phenvl)-thiazol -5-vl

nmet hoxvmet hyl | benzoi ¢ acid hvdrazi de Foll ow t he

procedure of Exanple 8,
blﬁlt use t weo easporrerl of Exanpl e 15 as the 5 starting nar@'rmamwmogsgt ain
the title conmpound. Exanple 17 o 8 (Nr : H NFF F 10 5-f 314 Met hyl

2 (4 trifluoromethvl phenvl) thiazol- §2yl) met hox

met hvl henyl -3H
[1. 3,41 oxadi azol - 2-one Fol | ow t he procedure of Eiarrpl e ]:LOp bu%/ use the
conmpound of Exanple 16 as the 15 starting material _to obtain.the title
conmpound. MITd £§f1umxzofzmsx¢-lmﬂm01¢s+m1ﬂmth (X023 8 SFB drys 65 (s,

é:z?z ng%or%’gmg@ne &0 gL) %Hé st Ich@?ié (% gh oty |§)n¥ 1%37 re&inon]ﬁ%&%rg bt fdnd d,s \:
cgr nggF é acl d rret h ufebg li.%eg}ny ddgév 2(\}\% (%8%)6%19%?%%0%253%@6&{?@2@35&
times with portions of 30 ml of dichloromethane. Wash the combined orgamc ex S Wi
5  water, saturated aqueous solution of NaHCOs and brine and then dry over MgS0O,. Remove
the solvent under reduced pressure to sive 2-chloro-3-oxo-heptanoic acid methyl esier 6.0 ),
which was used in the next step without further purification. To a solution of 2-chloro-3-0xo-
heptanoic acid methyl ester (6.0 g, 31.1 mmol) in ethanol (50 mL) add 4-(trifluoromethyl)
thiobenzamide (6.4 g, 31.2 mmol). Heat the reaction mixture to reflux overnight. Remove the
10 solvent under reduced pressure and purify the residue by chromatography on silica gel (eluiing
with a gradient of n-heptane:ethyl acetate (100:1 to 60:1)) to give 4-butyl-2-(4-

trifluoromethyl-phenyl)-thiazol-5- carboxylic acid methyl ester (7.4 g) as a yellow oil.

MS (BST) m/z 344 (M+H).
15 ' Example 19
OH
PN
o~
N
F
F
F

Intermediate: [4-Butv1~2-(4—triﬂuoromﬂhvl—phenv])—thjazole—S-vl]—methanoi

- 20

To a solution of lithium aluminium hydride (1.2 g} in dry tetrahydrofuran (100 mL)
add 4-buty1—2—(4-triﬂuormethy1-phenyl)-thiazol»S- carboxylic acid methyl ester (5.3 g, 15.4
romol) dissolved in tetrahydrofuran (100 mL). Stir the reaction mixture at room temperature
over a period of one hour. *Add a saturated aqueous solution of ammonium chloride (50 mL)

25 andthen a 1 molar aqueous solution of hydrochloric acid (50 mL). Extract the reaction

mixture five times with portions of 60 ml of ethyl acetate. Dry the combined extracts with
MgSO, and remove the solvent under reduced pressure to provide {4-butyl-2-(4-
trifluoromethyl-phenyl)-thiazole-5-y1]-methanol (4.6 g) as a yellow oil, which solidified upon

standing at room temperature.



To a solution of 3-oxo-heptanoic acid nethyl ester (5.0 g, 31.6 nmol) in
dry dichloronethane (80 nL) add sul furylchloride (2.82 nL). Stir the
reacti on woxtoos/@7déz room tenperature for 30 m nutes therCEULOFM16854( 20 nl)
and the reaction mxture extracted five tines with portions of 30 nL of

di chl or onet hane. Wash the conbi ned or"é%‘ni c extracts wwth 5 water, saturated
aqueous solution of NaHCO3 and brine and then dry over MgSO4. Renbve the

sol vent under reduced pressure to give 2-chlaraq-3- - t | C j d net hyl
ester {5 (ST m/z 36 QR STIUNHR (Jama%dﬁ)e&f),%t(égﬁﬂ ﬁﬁ%?ﬁuﬁ?ﬁ@? 249,
purification. To a sol uti of 2-chl 3= - )L j by ster
(6. 0 o 0 2RRch 70 (s B B s 300 5 S5 LER, TP or S o e 09 o

t hi obe ;gggg& &é%4 g, 31.2 mmol ). Heat the reaction mxture to refl ux
overnigﬁtf efiove the 10 sol vent under reduced pressure and purify the

resi due by chromat ography on silica gel (eluting wth a gradient of

n- hept ane: ethyl acetate (100:1 to @Qatkble 200 give 4-butyl-2-(4-

tri-fl uor onmet hyl - phenyl ) -t hi azol -5- carboxylic acid nmethyl ester (7.4 g) as
a yellowoil. M5 (ESI) mz 344 (MtH). 15 Exgnmple 19 OH S N F F
Internediate: f4 Butyl 2 (4 tr fluoronethyl-phenyl)-thiazol e-5-yll-nmethanol
20 To a solution of lithiumalum nium# ide (1.2 g) in dry
tetrahydrofuran (100 nL) add
4-butyl -2-(4-trifluornmethyl-phen
(5.3 g, 15.4 nmmol) dissol vedFy fahydrofuran (100 nmL). Stir the
reaction mxture at roomtenpgrature over a period of one hour. Add a
saturated aqueous sol ution of ammoniumchloride (50 nL) 25 and then a 1

nol ar aqueousy, S0l Ulib AN 408, LPEbMkING1-adidriflbronicthyl hi reaction
m xture five portions of 60 m of ethyl- acetate. Dry the

conbi ned extracts with MSO4 and renove the sol vent under reduced pressure
to provide [4-butyl-2-(4- trifl HoromnE = . ﬁgﬁh bRZ9kA-rhetiddol (RO kano
(41% g) as aT%/%F?iéV\P‘b?fi( é'%ﬁé%@’%%@?%@yggon %I%]Iaajr%gi n lygt room >

t enper & yren 1) in dichloromethane (50 mL) add triethylamine (0.88 mL) and methanesulfonyl

chloride (0.39 mL). Stir the reaction mixture at room temperature for a period of three hours

then add dichloromethane (100 mL). Wash the reaction mixture with a saturated aqueous

carboxylic acid nmethyl ester

solution of NaEICOs (30 mL), water and brine. Dry the organic layer over MgSO4 and

15  remove the solvent under reduced pressure to give 4-butyl-5-chloromethyl-2-(4-
trifluoromethyl-phenyl)-thiazole (1.0 g) as a yellow oil.
MS (ESD) m/z 334 (M+H); H1 NMR (OMSO0-d6) 8 0.92 (¢, J = 7.5 Hz, 3H), 1.37 (m, 2H),
1.68 (m, 2H), 2.80 (m, 2H), 5.14 (s, 2H), 7.86 (bd, J = 8.5 Hz, 2H), 8.12 (bd, J = 8.5 Hz, 2H).

20 Example 21
o]
O/
NN
5 o Cl
F
T e

Intermediate ; 4—{4—Butv1—2—(4—triﬂuoromethvl-phenvl)—thiazol-S-vlmethoxv]-2-chloro—benzoic
25 acid methyl ester




WO 2005/ 097762 PCT/ US2005/ 010854 -53 Ms (ESI) nilz 316 (MrH); HL NWR
(DVBO-d6) S 0,91 (t, J =7,0 Hz, 3H), 1,35 (m 21-1), 1,64 (m 2H), 2,70
(m 2H), s®&Soshmre2H), 5,63 (bm 11), 7,83 (bd, J 8, 5 I UMes(1088, 09
(bd, J=8,5 Hz, 2H). 5 Exanple 20 cl _,.S N F F Interrredl ate 4 ButK 5

chl oromethyl 2 (4-trifluoronethyl - pher?ﬁ) thi azole 10 To a sol ution of
[4-butyl-2-(4-trifluoronethyl-phenyl)-thi azole 5-yl |l -nmethanol (1.0 g, 3.1

I di chl th 50 t I
mh;nleg ul I&m%rlgg"g?]éﬁsgg@g{’ f%%"llﬁ_’fg“@{ql’ @%Fpgigpig%ﬁig %D%JI‘ e@’gt room
t t f . ﬁﬁﬁb I A &.{7100 nL
vngﬁe{ ?Hflé?aélgiﬁ%g ur e V%A(%kﬂ&g%g ura gg a ugg?gﬂ?&eﬁ??ﬁgﬁ@mgcm (52)

m_l) Waia61) and uhmeﬂﬁph&pmmr(asbmama nimyR in dighlorrgsbaneatdl dhylenpve t he
t d duced t 4-b t
f?. {§ oroerhgrsian 6] min 7 qmuops S5 gie Bebi g I‘*%ﬁ%%‘#ﬁé‘”?%ug?"“&“zg 334
) & dssBi2 apdh 1. 68
5H)2 A it)q ‘%o&%%@’e@u%4%%ﬂﬁ&zeﬂle sol?re@t dﬂﬁc(arbl% uded, prdssiné andpufifyithe

J
(bd J Im@,&bﬂashzﬁomatagaﬁxmpmc@gelcto @wedll puitgl-2- (& hﬂﬂ?fﬂ?’@%/@ﬁb%‘lyé) 4 f4

Egt ;lm dhl(ﬁﬁQ4 %b]f@ uo(rg%] oro enz iC )ac1tcl%§ﬁﬁles?erYéd%Efxyl 2-chl oro-benzoic

MS (BST) m/z 484 (M+H).
10 Example 22
o]
/NHZ
-, O
5 o ol

Interimediate : 4—I4—Butvl—Z—(4—trlﬂuoromethv1—phenvl)—thiazol~5~v1methova—2-ch10r0—
15 benzoic acid hydrazide

Follow the procedure of Example 8, but use the compound of Example 21 as the
starting material to obtain the title compound.
MS (ESI) mm/z 484 (M+H).

20
Example 23



WD 2005/ 097762 PCT/ US2005/ 010854 -54 To an ice-cold solution of
[4-butyl-2-(4-trifluoronethyl-phenyl)-thiazole-5-yl]- nethanol (1.0 g, 3.17
mol ), 2-wi mosesy7dézydr oxy- benzoic acid rret hyl ester (592PGHEUS2865101085M0l )
and triphenyl phosphine (832 ng, 3.17 rggo i n di chl oronet hane add di et hyl
azodi carboxyl ate (0.567 nL, 3.17 mol }°>"Stir the reaction nixture for 2
hours while allowing 5 it to warmto roomtenperature. Renpbve the sol vent
under reduced Dressur e and purify the_  r, | rﬁatrﬁj;hy on
silica g~ 44 Argifiyerametbyliphepy = S OLOICIYET o0
hi azol - 5-yl net hoxy] 2- chl or o- bwhéﬂﬂ%ﬂyl ester (600 ng). M5 (ES]
mz 484 (MrH). 10 Exanple 22 0 HSO/ C FI1 / FF Internediate:
4-f4 Butyl2 (4 trifluoronethyl-phenyl)-thiazol-5-vl met hoxyl -2-chloro- 15

compound of Tollwshe ppedo o Exeaipl 1) R WiTar ror ARl Eemtl 22 B} o°
€0 Oungartn]}{gs mafental tobidin ﬁ?é‘lhtﬁé\@dfhpounap Exanple 23 0 0 NH \ N
MS (EST) m/z 510 (M-+ED); I NMR (DMS0-d6) 8 0.91 (¢, 3H), 1.37 (m, 2ED), 1.68 (m, 2H),
2.83 (t, 2ED), 5.50 (s, 2H), 7.19 (dd, J = 9, 2.5 Hz, 1H), 7.40 (d, J = 2.4 Hz, iH),7.77 @,/ =
8.6 Hz, 1H), 7.86 (d, J = 8.0 Hz, 2H), 8.13 (d, J = 8.3 Hz, 2H), 12.64 (bs, 15).

10 ' Example 24

Intermediate: 2-Fluoro-4-methyl-benzoic acid methyl ester

15

To a solution of 2-fluoro-4-methyl-benzoic acid (1.1 g, 7.13 mmol) in methanol (20
mL.) add thiony! chloride (1.02 g, 8.56 mmol). Stir the resulting mixture overnight then
concentrate under vacuum to give the title compound (1.2 g) as a white solid.
20  MS (ESI) m/z 169 (M+H); H1 NMR (DMSO-d6) 8 2.37 (s, 3H), 3.83 (s, 3H), 7.12-7.21 (m,
2H), 7.79 (t, J = 8.0 Hz, 1H).

Example 25
6.0
F‘
Br

25
Intermediate: 4-Bromomethyl-2-Fluoro-benzoic acid methyl ester




S0/ A FI / FF W 2005/097762 PCT/ US2005/ 010854 -55 5-f 4-

(4 trifluoronmethyl-phenyl)-thiazol -5-vl met hoxvl - 2-chl or o- ph nnyl IrllgllilE y:‘ I2 3
4| oxadi azevo 2e08/02776D0! | ow t he procedure of Exanple 10, bupCTEs20bfie1088pouNd
of Exanple 22 as the 5 starting material to obtain the title conmpound. M5
(ES1) miz 510 (MrH); HL NMR (DVSO- d6) -%-0.91 (t, 3H), 1.37 (m 21-1), 1.68
(m 2H, 2.83 (t, 21-1), 5.50 (s, 213), 7.19 (dd, J =9, 2.5 Hz, 1111)
7.40 (d, J:2.4Hz, i1H, 7.77 (d, J = 8.6 Hz, 111), 7.86 (d, J =80 H
2H), 8.13 (d, J = 8.3 Hz, 21-1), 12.64 (bs, 1H). 10 Exanple 24 OO F
| nt er medi at e g—sgll,_lu@ﬁ 8f égﬂﬁgi-dlylmétﬁﬁzlﬁnﬁma(acﬂ mﬁhylyd:stﬁi'ﬂéﬁ g, 666 Temel) & ut i on

sk 758 S e A DAL ™
S SRR g 0
1 g e iyt seaprins S e el
ester \y@odogdydbmh sropeigampliunsy i e é/ \mﬂzl SF i Hé)prtgne?gfﬂfl cgtaﬁs 'téjgl%t hy

the title compound (1.35 g) as a white solid.

MS (ESD) m/z 247 (M+H); H1 NMR (DMSO-d6) §3.85 (s, 3H), 4.73 (s, 2H), 7.37-7.48 (m,

2H), 7.88 (t, J = 8.0 Hz, 1H).

10
Example 26

15 Intermediate: 4-[4-Butv1-2—(4—tﬁﬂu0romethv1—phenvl)-thiazol-S—vlmethoxvmethvll—Z—ﬂuoro-

benzoic acid methyl ester

To a solution of [4—buty1-2—(4-tr1ﬂuor0methy1-phenyl)—thiazole—S—yl]-methanol (1.02 g,
. 3.24 mmol) in anhydrous DMF (150 mL) add cesium carbonate (2.7 g, 8.10 mxﬁol) and 4-
20  bromomethyl-2-fluoro-benzoic acid methyl ester (0.8 g, 3.24 mmol). Stir the resulting
mixture overnight then pour into a 1M aqueous solution of potassium hydrogenophosphate
and exiracted three times with diisopropyl ether. Wash the combined extracts with water, dry
over MgSO0y, filter and concentrate under vacuum. Purify the residue by flash
chromatography on silica gel (eluting with a gradient of heptane/ethyl acetate) to give the title
25 compound (0.3 g) as a yellow solid.
MS (BSI) m/z 482 (M+H); H1 NMR (DMSO-d6) $0.89 (t, J = 7.5 Hz, 3H), 1.33 (m, 2H),
1.65 (m, 2H), 2.72 (m, 2H), 3.86 (s, 3H), 4.67 (s, ZH), 4.80 (s, 2H), 7.28-7.34 (m, 2H), 7.86
(bd, J = 8.5 Hz, 2H), 7.90 (t, J = 8.0 Hz, 1H), 8.11 (bd, J = 8.5 Hz, 2H).



-56 To a solution of 2-fluoro-4-nethyl-benzoic acid nethyl ester (1.12 g,
6.66 mml) in carbon tetrachloride (12 nL) add N bronosuccinimde (1.18 g,
6. 66 mol waepmsherienyl peroxide (10 ng). Heat the resul RCHYSWIOWEHE t o 60C
for 15 hours then concentrate under 5 vacuumto half and filter.
Concentrate the filtrate under vacuunr®nd purify the resulting crude
product by flash chromatography on silica gel (eluting with 5/1

hept ane/ et hyl acetate) to give the title conpound (1.35 g) as a white
solid. M8 (ESI) mz 247 (MrH); H NiRo@oinB0 d6) S 3.85 (s, 311), 4.73 (s,
211), 7.37-7.48 (in, 211), 7.88 (t, Jr 8.0 Hz, 1H). 10 Exanple 26 F O OO
S\ FT\' r "N\ F 15 Internediate: 4 f4 Butyl 2 (4
trifluoromnethl-phenyl-thiazol 1=5 vl met hoxynlL--3L 2-fluoro- benzoic acid

nmet hyl ester To a sol utionFse
[ 4-butyl -2-(4-trifluoronethyl
3.24 nunol) in anhydrous DV
nmol ) and 4 20 brononet hyl -
mmol ). Stir the resulting mxt
sol ution of potassi um hydrogengf exttacted three tinmes with

di i sopropyl ether. Wash the co k- d_& 6 w=th water, dry over MgSO4,
filter and concentrate under vaclum Purlfy t he residue by flash

chromat ography on silica gel (€luting with a gradient of heptane/ethyl
acetate) to give the title 5 conmpound (0.3 g) as a yellow solid. M5 (ESI)
mz 482 (MtH); H NWR (DVMSO-d6) 8 0.89 (t, J = 7.5 Hz, 31-1), 1.33 (m 2H),
1.65 (m 2H), 2.72 (m 211), 3.86 (s, 31-1), 4.67 (s, 2H), 4.80 (s, 211),

" 25? ) giﬁte%e t%lé% )[4 Butvq 7-(4-trifluoromethyl-phenyl)-thiazol- -5-yvlmethoxymethvll-2-fluoro-

benzoic acid hydrazide

phenyl ) -t hi azol e-5-yl ] -nethanol (1.02 g,

D m.) add cesi um bonate (2.7 g, 8.10

or o- benzoi ¢ a¢t@ nethyl ester (0.8 g, 3.24
i H pour into a 1M aqueous

Follow the procedure of Example 8, but use the compound of Example 26 as the
starting material to obtain the title compound.
10  MS (ESD m/z 482 (M+H); H1 NMR (DMS0-d6) 8 0.90 (t, J = 7.5 Hz, 3H), 1.33 (m, 2H),
1.65 (m, 2H), 2.72 (m, 2H), 4.53 (bs, 2HD), 4.62 (s, 2H), 4.79 (s, 2H), 7.20-7.29 (m, 2H), 7.57
(bt, J = 8.0 Hz, 1H), 7.84 (bd, J = 8.5 Hz, 2H), 8.12 (bd, J = 8.5 Hz, 2H), 9.51 (m, 1H).

Example 28

N

F
P
FWN

F

15

5-14-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thi azol-3-vimethoxymethvi]-2-fluoro-phenyl } -
3H-[1.3.4loxadiazol-2-one

20



(bd, J =8.5 Hz, 2H), 7.90 (t, J = 8.0 Hz, 111), 8.11 (bd, J =
, , . , . , , 8. , = 8.5 Hz, .
WO 2005/ 097762 PCT/ US2005/ 010854 -57 Exanple 27 F F I(: HNN'NH r S O ZKID
-0\ ( \ | wormosomeer nedi ate: 4 f4 Butyl 2 (4 PCT/US2005/010854
trifluoromethyl-phenyl)-thiazol-5-vl oxymet hl - 2-fl uoro- benzoic acid
Eidralﬂ d(236FoI I O\rI]V the procedure of Exdamnple 8, but use the conpound of

anpl e as the starting material to obtain the titl
(ESI) mz 482-(MtH); H NWR L 1103

211), 1. 65FoHpw 2 progednse o Xmeqﬁ)‘?ﬂ“&‘ba‘o %W““%Z%@X‘%Pleﬁ%m% “;’3 (2”

21-1), 7.20- (m J= 8.0 Hz, = ’
211), Bta‘it?g(‘B%‘e“?J”"Qbél% lﬁ’é«) Erid(m 1H) . Eiz:brrpn?a 58 (1800 8NSNHZ -
oy 05 P 08 (MM NI MO G0DD 01~ 75 155, 35, 25 2

oxynet nvl I -
4 oxagllaiﬁdlm 2@;&7&@@26%@@%2 Bﬂd#fﬁﬁgag’gr’g%@ﬁ é?ogdljl oo i
proce Uiﬁ ks Fg((ﬁg’p &5 2Ryt ﬁ&dtyeg:g)momji 1of70Rkamis. 27 as the

Example 29

10
Intermediate: {4-[4-Butyl-2-( 4-triﬂuoromethv1—nhenvl)-thjazol—S-Vlmethoxﬂ-Dhenvl}-acetic

acid methyl ester

i

To a solution of 4—butyl~5—chloromethyI—Z—(4-trifluoromethyl—phenyl)»thiazole (278

15 mg, 0.83 mmol) in anhydrous DMF (5 ml) add cesium carbonate (297 nig, 1.66 mmol) and
methyl 4-hydroxyphenylacetate (200 mg, 1.20 mmol). Stir the resulting mixture overnight
then pour into water and extract twice with ethyl acetate. Wash the combined extracts with
water, dry over MgSO,, filter and concentrate under vacuum to give the title compound (290
mg) as a yellowish solid.

20  MS (ESI) m/z 508 (M~+H); H1 NMR (DMSO0-d6) 8 0.90 (t, J = 7.5 Hz, 3H), 1.36 (m, 2H),
1.67 (m, 2ED), 2.80 (m, 2H), 3.60 (s, 3H), 3.61 (s, 2H), 5.33 (s, 2H), 7.00 (bd, J = 8.5 Hz, 2H),

. 7.21 (bd, J = 8.5 Hz, 2H), 7.84 (bd, /= 8.5 Hz, 2H), 8.12 (bd, J = 8.5 Hz, 2H).



starting material to obtain the title conmpound. M5 (ESI) mz 508 (MtH); H1
NVR (DMSO-d6) 8 0.89 (t, J =7.5 Hz, 3R, 1.33 (m 211), 1.65 (m 211),
2.73 (m =0 1005496 (s, 2H), 4.81 (s, 2H), 7.33-7.40 (m PQUUS0070W854(t, J =
8.0 Hz, 5 1H), 7.85 (bd, J = 8.5 Hz, gl), 8.12 (bd, J = 8.5 Hz, 211),
12.70 (bm 11). Exanple 29 FF o S O’F N 10 Intermediate: 14 f4 Butyl 2
(4 trifluoronethyl phenyl)-thiazol-5-vlnmethoxyl -nhenyl}-acetic acid nethyl
ester To a solution of

4-butyl -5-chl oronmet hyl -2-(4-trifl uEF@H@FﬁS?I-phenyl)-thi azole (278 15 nm,
0.83 mml ) in anhydrous DVMF (5 nL) add cesium carbonate (297 ng, 1.66 mol)
and nethyl 4-hydroxyphenyl acetate (200 ng, 1.20 mpol). Stir the resulting
m xture overnight then paur into water . 2P twice with et hyl
acetate. ‘Wash the conbi ngd gxtyacts with Ngl_r_)(I over MgSHA, filter and
concentrate under vacuug o@, HN

d F?QO ng) as a
yel |l owi sh solid. 20 M5 (ESI (MtH); H NWR (DVBO-d6) 8 0.90 (t, J =
7.5 Hz, 311), 1.36 (m 2H), 1.67 ( 211), 2.80 (m 21-1), 3.60 (s, 3H,
3.61 (s, 2H), 5.33 (s, 211), 7.00 (4, J = 8.5 Hz, 2H), 7.21 (bd, J = 8.5
Hz, 211), 7.84 (bd, J = 8.5 Hz, 211),78.12 (bd; J = 8.5 Hz, 2H). WO
2005/ 097762 PCT/ US2005/ 010554 -59 Exanple 30 FF o SOl / NN F N 5
Internmediate: {4-f4 Butyl 2 (4 4
trifluoromethyl phenyl)-thiazol -5-vl met hoxvl - nhenvl | -acetic 11-aceti

5 Tntermediate: {4-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxy)-phenyl1-acelic

acid hydrazide

Follow the procedure of Example 8, but use the compound of Example 29 as the

starting material to obtain the title compound.

10 MS (BSI) m/z 464 (M+H); Hl NMR (DMSO-d6) § 0.91 (¢, J = 7.5 Hz, 3H), 1.36 (m, ZH),
1.67 (m, 2H), 2.80 (m, 2H), 3.28 (s, 2H), 4.17 (bd, J = 4.0 Hz, 2H), 5.32 (s, 2H), 6.97 (bd, J=
8.5 Hz, 2H), 7.19 (bd, J = 8.5 Hz, 2H), 7.84 (bd, J = 8.5 Hz, 2H), 8.12 (bd, J = 8.5 Hz, 2H),

9.13 (bt, J = 4.0 Hz, 11).

15 , Example 31

5-{4-[4-Butyl-2-( 4-triﬂuoromcthv1—DhenVl)-thiazol-S—vaethoxv] -benzyl}-3H-

20 [1.3.4]oxadiazol-2-one

Follow the procedure of Example 10, but use the compound of Example 30 as the

starting material to obtain the title compound.



acid hydrazi de Foll ow the procedure of Ex

: _ anple 8, but use the
(E)églrrgol ﬁfﬁ%ﬁ{gzslmt he starting material to obtain the title corrpoﬁg(r:IrPOli(r)]dI\/gf
o mzy ( slgmm HL NVR (DMBO-d6) 8 0.91 (t, J = 7.5P¢CRHUSBPH01083436 (m
2 3,2 (s- 211)rn 6H297 (Zbgo Sm_ 2H) 3 2 %(lsi)zn), 4.17 (bd, J = 4.0 Hz, 2H)
. , 6. _ 7.19 (bd, J = 8. ’ ’
7.84 (bd, J 8.5 Hz, 21-1), 812(bd J 85Hz( , 9135(EtZ ?19210

Hz, 1H). 15 Exanple 31
ek bk i 20,
o bR 3 e, A G AR 3T %?Eaé%??."ﬁ TEe S, ?éﬁﬁlmmgm%”d
005/ 0 y R(
5 ggggﬁifgﬁ%%@%m@fﬁi%ﬁ%ﬂ%ﬁ% gt

, s, 2H), 7.03 (bd, j = 8.5 Hz, 2H), 7.24 (bd, J = '
oH), 7.85 (bd, J = 8.5 Hz Jﬁ% 8.5 Hz 2( A

, a,é?g = 8. L 2H), 11,7-12, 4
I nte

(bMm 1H). 5 Exanple 32 FF FO S i
j rmedi at e:
trifluoronethyl phenyl)-thiazol-5-yl methoxyl - phenl e: 313 f4 Butyl 2 (4

F
o
7S ©
N/

F
Intermediate: 3-{3-[4-Butyl-2-( 4—triﬂuoromethv1~vhenvl)—thiazol—S—vlmethoxv] -phenvlil-
10 propionic acid methvl ester

To a solution of 4—buty1-5-chloromethyl~2—(4—tnﬂuoromethy1-phenyl) -thiazole (300

mg, 0.90 mmol) in anhydrous DMF (5 mL) add cesium carbonate (586 mg, 1.80 mmol) and

methyl 3- (3-hydroxyphenyl)propionate (178 mg, 0.99 mmol). Stir the resulting mixture

15 overnight then pour into water and extract twice with ethyl acetate. Wash the combined

extracts with water, dry over MgSOy, filter and concenirate under vacunm. Purify the residue

by flash chromatography on silica gel (eluting with 5% ethyl acetate in heptane) to give the

title compound (290 mg) as a yellow oil.

MS (ESI) m/z 478 (M-+ED; H1 NMR (DMS0-d6) §0.91 (t, J=7.5 Hz, 3H), 1.37 (m, 2H),
20  1.68 (m, 2H), 2.64 (m, 2H), 2.76-2.88 (m, 4H), 3.58 (s, 3H), 5.33 (s, 2H), 6.82-6.91 (m, 2H),

6.93 (bs, 1H), 7.22 (¢, J = 8.0 Hz, 1H), 7.85 (bd, J = 8.5 Hz, 2H), 8.12 (bd, J = 8.5 Hz, 2H).



10 propionic acid nethyl ester To a solution of

4- butyl -5-chl oronet hyl -2-(4-trifl uoromnethyl -phenyl)-thiazole (300 ng, 0.90
mmol ) in HhWsHELF6DVF (5 nl) add cesium carbonate (586 RgI/US208H0M8% ) and
met hyl 3-(3-hydroxyphenyl ) propi onate 78 ng, 0.99 mml ). Stir the
resulting mixture 15 overnight then pour into water and extract twice with
ethyl acetate. Wash the conbined extracts with water, dry over MySO4,
filter and concentrate under vacuu Pur i the residue by flash

chr omat ogr aphy on silica gel (elut g‘f@mR;et 5% et hyl acetate in heptane) to
give the title compound (290 ng) as a yellowoil. M5 (ESI) mz 478 (MtH);
H NWR (DMSO-d6) 6 0.91 (t, J = 7.5 Hz, 31-1), 1.37 (m 211), 20 1.68 (m
211), 2.64 (m 2H), 2.76-2.B8 (m 4H), 3.58 (s, 311), 5.33 (s, 2H),
6.82-6.91 (m 2H), 6.93pgMg, 11-1), 7.22 (t, J = 8.0 Hz, 1H), 7.85 (bd, J
= 8.5 Hz, 211), 8.12 (bd, J Q5 Hz, 2H). WO 2905h897762 PCT/ US2005/ 010854
-61 Exanple 33 FF O NHZ N AN O 5 Internmediha IéH 3-1 314 Butyl 2 (4
trifluoronmethyl phenyl)-thiazol g=%| met hoxvl phgnyl}- propionic acid
hydrazi de Fol | ow t he procedure @ |l e but use the conpound of
Exanple 32 as the starting materilal tg {n the title conmpound. 10 MS
(ESI) na/lz 478 (MrH); H NWR ( dé) S\--91 (t, J = 7.5 Hz, 31-1), 1.36
(m 2H, 1.68 (m 2H), 2.33 (m\2H), 2.80 (m 411), 4.14 (bd, J = 4.0 Hz,
211), 5.32 (s, 2H), 6.79-6.92 ( 3H), 7.21 (t, J =7.5 Hz, 1H), 7.85 (bd,
J =8.5 Hz, 2H), 8.12 (bd, J = 8.5 Hz, 2H), 8.94 (bm 1H). 15 Exanple 34
FF O

5 Tntermediate; 3-{ 3—T4—Butvl—2~(4—t:iﬂuoromcthvl—nhenvl)—thiazol-S'—vlmethova~DhenY1};

propionic acid hydrazide

Follow the procedure of Example 8, but use the compound of Example 32 as the

starting material to obtain the title compound.

10 MS (ESD) m/z 478 (M+H); H1 NMR (DMSO-d6) §0.91 (t, J = 7.5 Hz, 3H), 1.36 (m, 2H),
1.68 (m, 2ED), 2.33 (m, 2H), 2.80 (m, 4H), 4.14 (bd, J = 4.0 Hz, 2H), 5.32 (s, 2H), 6.79-6.92
(m, 3H), 7.21 (t, J = 7.5 Hz, 1H), 7.85 (bd, J = 3.5 Hz, 2H), 8.12 (bd, J = 8.5 Hz, 2H), 8.94

(bm, 1H).
15 Example 34
F e o
F
OJJ\E‘IH
=N
; 5
N._#

5.(2-{3-[4-Butyl-2-( 4—triﬂuor0methvl—phenv1)-thiazol—S—vlmethoxv] -phenyl}-ethy}-3H-

20 [1.3.4]oxadiazol-2-one




FOfil NH-N r SN/ O 5 (2 13 14 Butyl 2 (4 trifluoronethyl phenyl)

t hi azol - 5- vl net hoxvl - phenyl }-ethyl)-3H 20 rt 4l oxadi azol -2-one WO

2005/ 097790 REIPVUIFN05/ 010854 -62 Fol | ow the procedur e RETESAHHNIOSSUO, but
use the conpound of Exanple 33 as the _starting material to obtain the
title conpound. M5 (ESI) mz 504 (I\/H—I)ﬁ?-“HI NVR (DMSO-d6) 6 0.91 (t, J = 7.5
Hz, 3H),1.36 (m 211), 1.67 (m 2H), 2.80 (m 2H), 2.88 (m 4H), 5.33 (s,

211),6.83-6.93 (m 21-1), 6 97 (bs, 111), 7.23 5 (t ] :%;g 1H),
7.85 (bd, JFollewsheprocedyre ofExamplsd0, butiisg thy qampoypgl of Examp .535%% 1H) .
WO 2005/ 097762 PCT/ US200 8 -63 CLAIMS What is claimed is: 1. A
conpouﬁfaﬂmg?laﬁeﬂgqg q%.%amg{e%ﬂ‘%‘%ﬁ@o ﬁé'HN. NWARYL z Il X R2 | 10 wherein
ARYL i @@E@yh}/%o@mmi)mh NMREDAISOSHH) & 09eqry] =G5 Hgr 3, dy36 (s 28p1 i onal |y
substi tut wth one or nore substituents sel ected fr%ﬂ’%@?(ﬁ”ﬁ%ﬁ 793
consi stigTgmo2EDaR.86ém, 28), 2688 @l 4EDC5.33 (s, 2H), 6.83-6.93 (mn, 2H), 6.57 (bs, 15), 7.

5  (t,J=8.0Hz, 1H),7.85 (bd, J= 8.5 Hz, 2H), 8.12 (bd, /= 8.5 Hz, 2H), 11.5-12.5 (bm, 1H).



6al kenyl, d _6al koxy, C _6perfluoroal kyl; C _6al kyl thi o, hydroxy,
hydroxyCI 6al kyl, O _ 4acyloxy, nitro, cyano, d 6al kyl sul fonyl, am no,
Cl _6al kyl N0 2005/09700620] _ 15 6al koxycarbonyl; Wis a bond oPCT/UsRPF108f4er ei n m
is an integer from1l to 4; Zis - CHg%a, -S2(CH2)n-, -(CH2)n
Y-(CH2)a-,-(CHZ)n CO, -Q(CH2)n-CO or = (CH2)o Y-(CH2)a CO wherein Y is
NR3, O or S and R3 is selected fromthe group consisting of H Cl1. 6al kyl
C3_scycl oal kyl, C1. 6al ky1C3_scycl oaé%nd benzyl and nis ‘20
i ndependently an integer from1 to 5 NR3, O or S wherein R3 is as
defi ne%a?oxﬁ'.' Bl gs H, hal ogen, C _6al kyl, Cl_6al koxy, C _6perfl uoroal kyl ;
hydr ox a_ Wle nitro, cyano, and Cl.6al kylam no; and R2 is substituted
or unsubstituted phenyl, pyridinyl or thienyl wherein the substituents are
25 sel ected from the group consisting of halogen, Cl.6alkyl, CZ 6alkenyl,
CI 4al ko&pomgpun FIPP]ﬁEr oal kyl, Ct_6al kyl thi o, hydroxy, hydroxyd _6al kyl,
%acyl oxy, nitro, cyano, Cl1. 6a| | cyl sul fonyl , -anmi no, Cl.6al kyl ani no and
Cl-’6al koxycarbonyl; or a stereoisoner, a tautoner or a solvate thereof or
a pharmaceutically acceptable salt thereof. WO 2005/ 097762
PCT/ US2005/ 010854 -64- 2. The conpound according to claim1l wherein ARYL is
phenyl 3. The conpound ording to claim1l Werein ARYL is phenyl; and R2
is phenyl. 5 4. The conpoynd agcording to claim 1 wherein ARYL is phenyl;
Zis -Q(CH2)n ; and R2 iﬁl\phe,u . 10 5. The co bhd according to claim1

wherein ARYL is phenyl; Z M - ARYLE4 S;gnd R2 is phenyl. 15 6.
The conpound according to claim1l wherein ARYL X nyl ;
2
I

10  wherein
ARYL is phenyl or pyridinyl, wherein said phenyl or pyridinyl is optionally substituted with
one or more substituents selected from the group consisting of halogen, Ci.alkyl, Co-
galkenyl, Cy.¢alkoxy, C¢perfluoroalkyl; Ci.salkylthio, hydroxy, hydroxyCi-salkyl, Co-
sacyloxy, njtro, cyano, C1alkylsulfonyl, amino, Cy.salkylamino and Cy.
15 calkoxycarbonyl;
W is a bond or (CHz)m, Wherein m is an integer from 1 to 4;
Zis -O(CHy)y, -SO2(CH)ir, -(CHz)uY~-(CHy)u--(CH2)n-CO-, ~O(CH).-CO-
or -(CHy)a-Y-(CHz)o-CO- wherein Y is NRs, O or S and Rs is selected from the group
consisting of H, Cy.¢atkyl Gz scycloalkyl, Cr.salkylCs.scycloalkyl and benzyl and n is
20 independently an integer from 1 to 5;
Xis NRs, O or S wherein Rj is as defined above;
R;is H, halogen, Cy.¢alkyl, C;.salkoxy, Cy.gperfluoroalkyl; hydroxyCi.salkyl, nitro, cyano,
and Cy.galkylamino; and
R,is substituted or unsubstituted phenyl, pyridinyl or thienyl wherein the substituents arc
25 selected from the group consisting of halogen, Cy.¢alkyl, Ca.ealkenyl, Ci.qalkoxy, Ci-
sperfluoroalkyl, Cy.salkylthio, hydroxy, hydroxyCi.galkyl, Cy4acyloxy, nitro, cyano,
C;.salkylsulfonyl, amino, C.salkylamino and Ci.¢alkoxycarbonyl; or a stereoisomer, a

tautomer or a solvate thereof or a pharmaceutically acceptable salt thereof.



Zis -Q(CH2)IIl ; XisOorS;, R is Cl_6alkyl; R2 is phenyl and; 20 Wis a

bond. 7. The conmpound according to claim®6 wherein Xis O 8. The conpound
accor di ngwia2005/097166 wherein X is S. 25 9. The conpoundPGUsRook/#198340 cl ai m
1 wherein ARYL is phenyl; Zis -(CH2)p,Y-(CH2)n ; and R2 is phenyl. 30 10.

The conmpound according to claim1l wherein ARYL is phenyl; Zis -(CH2)n
Y-(CH2)n ; XisOorS;, and R2 is phenyl. WO 2005/097762 PCT/ US2005/ 010854

-65 11. e conpound acgording. t | ai.m i RYL is phenyl; Zis
- (CH2) az-\ﬂ\e@%mll{ld% Psf%agmgei” ee‘&%%%ﬁ%%gﬁm i s phenyl and: Wis
a bond. 12. The compound according to claim 1l wherein Xis S. 10 13. The

conpound of claim 11 wherein Y is O 14. The conmpound according to claiml
wher ei n3.ARR¢lconspophé aydording té elainpll orizyein ABYLds phegplignd15 R1 i s Cl. 6al kyl ;

R2 s phepyls demi
5
4. The compound according to claim 1 wherein ARYL is phenyl;
7 is -O(CHg)a—; and
R; is phenyl.

10 5. The compound according to claim 1 wherein ARYL is phenyl;
Zis -O(CHz)s-;
Xis QorS; and
R, is phenyl.

15 6. The compound according to claim 1 wherein ARYL is phenyl;
Zis -O(CHz)u;
XisOorS;
R, is Ci¢alkyl;
R is phenyl and;
20 W is a bond.

7. The compound according to claim 6 wherein X is O.

8. The compound according to claim 6 wherein X is S.
25
9. The compound according to claim 1 wherein ARYL is phenyl;
Z is -(CHy)y-Y-(CHz)y-; and
R; is phenyl.

30  10. The compound according to claim 1 wherein ARYL is phenyl;
Z is -(CHp)p-Y-(CHz)n;
XisOorS; and
R; is phenyl.



Wis (CH2)m wherein mis an integer from1 to 4. 15. The conpound
according to claim 14 wherein Xis S. 20 16. The conpound according to
claiml, WwWoz2i050%776x| ected fromthe group consisting of :PCT/US2005/010854
5-{4-[4-nmethyl-2-(4-trifluoronethyl - ph_gg_yl ) -t hi azol - 5-yl met hoxy] - phenyl
}-3H [1, 3, 4] oxadi azol - 2- one

5-[4-(4-nmet hyl -2-mtol yl - oxazol - 5-yl net hoxy) - phenyl ] - 34

[ 1, 3, 4] oxadi azol - 2- gpne, . . . . A

5- [ 4. [ 4l hdigyompopnd 26cording FuFh Y WS GR YL i Bygilis. vy 25

met hoxy vl € E[1, 3, 4] oxadi azol - 2- one,
5-{3-] 4%%§Fﬁgﬁ¥{:ﬁgl-’uor omet hyl -

phenyl) - t Hiiaodr-$-and) - met hoxynet hyl | - phenyl } - 3H-[ 1, 3, 4] oxadi azol - 2- one,
5-{4-[4-butyl -2- '
(4-trifl uBrBrfersdl¥lpheny! ) - t hi azol - 5- yI met hoxy] - 2- chl or o- phenyl } - 3H

[1, 3, 4] oxadi “indone,

5-{2-[ 4- b%f%/s?@%w%u{l?i fl uor onet hyl - phenyl ) -t hi azol - 5- yhnet hoxymet hyl ] -2-flu
or o- phenW js-a3dnidl, 3, 4] oxadi azol - 2- one,

5-{4-[4-butyl -2-(4-trifluoronethyl-phenyl)-thiazol-5 30

yl met hoxy] - benzyl }-3H-[ 1, 3, 4] oxadi azol - 2- one, and

5- ( 2- { 314 4riRWotlpoand dedordibl UslaiR | Dytherddh@iglS) - t hi azol - 5- yI et hoxy] - pheny!
}-ethyl } 3H[1, f 4] oxadi azol - 2-one. WO 2005/ 097762 PCT/ US2005/ 010854 -66
17. A pharmaceutical conposition conprising an effective anount of a

conpoun cordin te «clai rmaceuti cal acceptable carrier. 5
10 TB 15 9?28&%mpo%nd of claj_u‘_sll llidwl'%pe(%n ¥ R p

14. The compound according to claim 1 wherein ARYL is phenyl;
Z is -O(CHz)u;
XisOorS;
15 R, is Cygalkyl;
R is phenyl and;

W is (CHay)m, Wherein m is an integer from 1to4.

15. The compound according to claim 14 wherein X is S.

20
16. The compound according to claim 1, which is selected from the group consisting of:
5-{4- [4—mcthy1—2-(4—T.riﬂuoromethyl-phenyl)-thiazol-S-ylmethoky]—phenyl}—3H—
[1,3,4]Joxadiazol-2-one 5-[4—(4—methyl-2—m-t01y1-oxazol~S—ylmethoxy)-phenyl]-SH—
[1,3,4]oxadiazol-2-one, 5-{4- [4-methy1—2—(4—triﬂuoromethylnphenyl)—thiazo]—S—yl)-

25  methoxymethyl]-phenyl}-3H-[1,34]oxadiazol-2-one, 5-{3-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol—S—yI)—methoxymethyl]—phenyl}~3H—[1,3,4]oxadiazol~2-one, 5-{4-[4-butyl-2-
(4-triﬂuoromethyl-phenyl)-thiazol—S-ylmethoxy]-2—chlor0-pheny1}—3H- [1,3,4]oxadiazol-2-
one, 5-{4-[4-buty1—2—(4-triﬂuoroinethyl—phenyl)-thiazol—S-ylmethoxymethyl]—2—ﬂuoro—
phenyl }-3H-[1,3,4]oxadiazol-2-one, 5-{4-[4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

30  ylmethoxy]-benzyl}-3H-[1,3,4]oxadiazol-2-one, and 5-(2-{3-[4-butyl-2-(4-trifluoromethyl-
phenyl)—thiazol-S-yhﬁethoxy]-phenyl}~ethy})~3H-[1,3,4]0xadiazol-2-one.
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17. A pharmaceutical composition comprising an effective amount of a compound according

to claim1 and a pharmaceutical acceptable catrier.



