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i nventi on wehkets®s7m%s novel conpounds and pharmaceuti cal POTMSE@EHLLSS t hat
act as 15 selective PPARdelta |igand receptor binders, which are useful in
nodul ati ng PPARdelta receptors for the treatnent of diseases nedi ated by
nucl ear hornone receptors. The PPARdelta |igand receptor binders of this

i nvention are useful as agonists or antagonists of the PPARdelta receptor.
20 BACKGROUND OF THE | NVENTI ON The peroxi sone proliferator-activated
receptors (PPARs) conprise a subfamly of the nuclear receptor
superfamly. Four closely related isoforns have been identified and cl oned
and are commonly known as PPARal pha, PPARgamma-1, PPARganma-2 and
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
activated gene expression. PPARs bind as heterodiners with a retinoid X
receptor. See J. Berger and D. EE MIler, Annu. Rev. Med., 2002, 53,
409-435. PPARdelta (al so known as PPARbeta) is expressed in a broad range
of manmmalian tissue, but little information regarding its biological
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 my be
useful to treat condltlons such as dyslipedem a and certain dernatol ogical
conditions, while antaoonlsts may be useful to treat osteoooro
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El sevi er Academ c Press, 2003 pp - PARdel t a appears to be
significantly expressed in the CNS; however much of its function there

still remains undi scovered. m% however, is the discovery
that 5 PPARdelta was expres Er,Eﬂﬁiﬁﬁgg@é{ndrocyt es, the magjor lipid
produci ng C’?ﬁissmcﬁnﬁ&?re% t()‘:hov@ GRS arﬂptﬁkmaceﬁﬂcﬁﬁéﬁ:ﬁﬁfahon%t act 1998,

51, 563-573 Moreover, 1t was al so
15  selective PPARdelta 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 comonly known as PPARalpha, PPARgaroma-1, PPARgamma-2 and PPARdelta.
Each receptor subtype has a signature DNA binding domain (DBD) and a ligand-binding

25  domain (ILBD), 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.

PP ARdelta (also known as PPARbeta) is expressed in a broad range of mammalian

tissue, but little information 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 dyslipedemia and certain dermatological

conditions, while antagonists may be useful to treat osteoporosis or colorectal cancer (D.



found that a PPARdelta sel ective agonist was found to significantly

I ncrease oligodendroglial nyelin gene expression and nyelin sheath

di anet er WO RIPEOLT7T6UI tures (I. Saluja et al., dia, 200RCT/BS2003@483504) .
Thus, PPARdelta activators may be of use for the treatment of 10
denyelinating and dysnyelinating di seases. Denyelinating conditions are
mani fested in loss of nyelin- the multiple dense |layers of |ipids and
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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 (IMS) is the most prevalent. Other primary demyelinating discases

25 include adrenoleukodystrophy (ALD), adrenomyeloneuropathy, AIDS-vacuolar myelopathy,
HTLV-associated myelopathy, Leber's hereditary optic atrophy, progressive multifocal
leukoencephalopathy (PMIL), subacute sclerosing panencephalitis, Guillian-Barxre syndrome
and tropical spastic parap aresis. In addition, 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 myyelin forming

glial cells are damaged including spinal cord injuries, neuropathies and nerve injury.
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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 concemntrations, 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 not restricted

thereto), coronary sclerosis including angin a pectoris or myocardial infarction, stroke,

vascular restenosis or reocclusion, chronic inflammatory bowel diseases, such as, for example,



Crohn's disease and ulcerative colitis, pancseatitis, other inflamrmatory
states, retinopathy, adipose cell tunors, |ipomatous carcinomas such as,
for exanphe) 20050963 comas, solid tunors and neopl asns sSBECHUAWISHBBSSexanpl e
(but not restricted thereto), carcinomgs of the gastrointestinal tract, of
the liver, of the biliary tract and of the pancreas, endocrine tunors, 5
carci nomas of the lungs, of the kidneys and the urinary tract, of the
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15 as, for example, molluscum contagiosum, leukoplakiapapular dermatoses such as, for

example, Lichen planus, skin cancer such a s, for example, basal-cell carcinomas, melanomas
or cutaneous T-cell lymphomas, localized benign epidermal tumors such as, for example,
keratoderma, epidermal naevi and chilblain s.
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 I.
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-5 wherein ARYL is phenyl or pyridinyl, wherein said phenyl or pyridinyl
is optionally substituted with one or nore substituents selected fromthe
group con¥W@eimgewhs hal ogen, Cl. 6al kyl, C2_ 6al kenyl , RCBEHPIOH 10855

Cl. 6per fluoroal kyl; d _6al kyl thi o, hydroxy, hydroxyC _6al kyl, C 5

4acyl oxy, nitro, cyano, Cl.6al kylsulfonyl, amno, C 1.6al kylamno and C _
6al koxycarbonyl; Zis -Q(CH2)1-, -S02(CH2)n , -(CH2)a Y-(CH2)n ,-(CH2)a
CO, -wWfemkB)a CO or -(CH2)o Y-(CH2)a CO- wherein Yis NR3, 0O or Sand R3 is

| ect .omth i sti f Cl. 6al kyl I
& oal ROEIS Bhgof ap i BOEERL R uRayfor By oo EmiB Eb I RUR ity e
from1 to SneXrendiRubsbuhisSeltbdRbgiomn R drsuppsomiatinest e, CRAlkvE, ¢
hal ogen, C1.6al kyl, Cl1_6al koxy, d _6perfluoroal k hydr oxyd _6al klz/bn |
ute

l
nitro, cyanelkendnG@lkea Cybpemlvoaliyy Qmalkﬂtlgi@bémowéwdmxm%sﬂbx
henyl , i di-nyl thi ' . i 15 sel ected f
PR ot oup CoRapR. mffe. o R Bty R S ik aPlf G R et ed, Trom

6per f | uor oghlykycaddorS®&l Kyl t hi o, hydroxy, hydroxyG -6al kyl, Cl.4acyl oxy,

nitro, cyano, Cl.6al kyl sul fong{l@m am nao, Cl.6al kyl am no_an

Cl. 6al L&xy caEBalt ~SQetiDne (GHowi s HRat GHem €9 s QEEaA H- or - S02( CH2) n
and ARYL |s n n i : g N . ; FeS@NMEer, a

tautoner. or 5 EaPe S CTE OV reiR T RN S D S Sy 18 e PR EBIRD

t her eof . Thengistiseol Hj Oveikyil R siyelallsd, @).sabnt€d «¢yelqphia mnd benzyt and n is
conpositions of formulg |, nd met.hods of using said conpounds and
cHhposi t i oﬁgquSPdWLﬁndmeﬁ@r%P’ﬂéchI ain a subject in need of such

modul aki;on 1y, @@gi“gkféqﬁggi@asc&ﬁg&yﬂq}@i ch preferentially 25 nodul ates
the activity of PPARdel ta. Another aspect of this invention is disclosed a

met hoRaé tH dwlogey, @:-ehlisd S peaillioxs, Craparfivioreghieykibyydiaxe Castlkdseitioscxd@pabl e of

bei ng, nodul ated PRPARdel.ta |igand binding activity, which conprises
admi ni st eriaﬁ’g léa@]agu rﬁ?’g havi ng sai d di sease a therapeutically

ngfI'/e (J[S]g%igS %g?%’cg%tg@for ansdInRIhRhYI pymEthel dr th-BohyI\@h2RNDMHISEFGBuents are
15 selected from the group consisting of halogen, Ci.salkyl, Cz ¢alkenyl, Cygalkoxy, Ci-
gperfluoroalkyl, Cy.¢alkylthio, hydroxy, hydroxyC, _salkyl, Ci.sacyloxy, nitro, cyano,
C.galkylsulfonyl, amino, C;salkylamino and C, ¢a.lkoxycarbonyl;
with the proviso that when Z is -O(CHa),- or -SO2(CHz)s-» and ARYL is phenyl then Rz is
other than phenyl;
20  orastereoisomer, a tautomer or a solvate thereof or a phaxmaceutically acceptable salt
thereof. )
The present invention is also directed to pharmacewtical compositions of formula I,
and methods of using said compounds and compositions for modulating PPARdelta in a
subject in need of such modulation by administering a cormpound which preferentially
25  modulates the activity of PPARdelta.
Another aspect of this invention is disclosed a metthod of treating a disease in a
mammal wherein the disease is capable of being, modulated by PPARdelta ligand binding
activity, which comprises administering to said mammal lnaving said disease a therapeutically

effective amount of a compound of formula I.
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-6 OORL HN-N~ARYL--z-~/ : KR2 wherein ARYL is phenyl or pyridinyl,
wherein said phenyl or pyridinyl is optionally substituted with 5 one or
nore substW® aexng77s®el ected fromthe group consisting of PAIU§WAS/01@ES6al kyl ,
C2_ 6al kenyl, d _6al koxy, G _6perfl ueroal kyl; C1.6al kylthio, hydroxy,
hydroxyd _6al kyl, d _ 4acyl oxy, nitro, cyano, C _6al kyl sul fonyl, am no,
Cl. 6al kyla vino and d _ 6al koxycarbonyl; Zis -Q CH2)n, -S02(CH2)n,
-(CH2)n Y- (CH2) n, - (CH2) nCOQ. - O(CH2) nCO 10 or .- (CH,) -Y-(CH2) -CO wherein
Yis NR3, O or Sand R3is s fromthe oup consisting of H,

Cl . 6al kyl C3_$cycl oal kyl, d ,8al kyll C3_scycl oal k (ﬁnd benzyl and n is

i ndependently an integer fr i to |-Ss— S wherein R3 is as
defined above; Rl is H, halogen, Cl.6alkyl, C. oxy, C _6perfluoroalkyl;
hydroxyd _6al kyl, nitro, cyano, 15 and Cl.6al kylam m); and R2 is
substituted or unsubstituted phenyl, pyridinyl or thienyl wherein the
substituents are selected fromthe greup consisting of hal ogen, Cl.6alkyl,
C2. 6al\%g}¥%, Cl. 6al koxy, G _6perfluoroal kyl, C1.6al kylthio, hydroxy,
hydroxyd _b6al kyl , Cl1.4acyl oxy, nitro, cyano, Cl.6alkylsulfonyl, am no,

Cl . 6al KRNAris pbersyh dr Sridiayk shpear dohphenyber pyrizind ispptosdherubsiuicdwidher or

a solvate thereof or a pharnmaceut.ical accept abl.e sal.t . t hereaqf,. TAI LED
CRI PTI O\PRErer FIGES FROERPENS e Hodh [ e lshage‘fafjd‘aﬂwoaﬁ_%’ e o ng

meani ngs: 231y IUELhIRGLR O 5pdiBordXIRYE €% kARG, Hyditbky, Hydr¥eiC datkylres hy |

and et hyl groups, and straight-chained or branched propyl, butyl, pentyl

and hexyl greylpsy. nitse.tiyeng. &-salkidpnlfepydageno feesalieiagpino &dl- | n- propyl ,

i sopropyl an tertBbutl,yI. Derived expressions such as "Cl_ 6al koxy",

" CL. 6al koxy& BaTKYI™ ™ "hydroxyd 6al kyl ", "Cl _bal kyl carbonyl ", "Cl_

6al koxgear b@gH), -, 680k(0H,),~, - CCH, RN -KORY)e-H OHRMCO-, —aCibiHCOal kyl ",

"Cl. 6al kyl carbamoyl.d 30 5al kyl ", " C1, 6di al kg/l cdaﬁbam)éil c . 6al kyl" "npno-
ol0di-c1. Gaquwgﬁp—iYng@Ig)ggwhqmmYls 5, 00rSa 3 18 sélectedtrom the group

consisting of H, Cy.salkyl Cs.scycloalkyl, C;.salkylCsgcycloalkyl and benzyl and n is
independently an integer from 1 to 3;
Xis NRj, O or S wherein R is as defined above;
Riis H, halogen, Cygalkyl, Ci.¢alkoxy, Ci.¢perfluoroalkyl; hydroxyCi.salkyl, nitro, cyano,
15 and Cy_galkylamino; and
Rzis substituted or unsubstituted phenyl, pyridinyl or thienyl wherein the
substituents are selected from the group consisting of halogen, C;.¢alkyl, C2 ¢alkenyl,
Cr.salkoxy, Ci.¢perfluoroalkyl, Cygalkylthio, hydroxy, hydroxyCi.ealkyl, Craacyloxy,
nitro, cyano, Cigalkylsulfonyl, amino, Ci¢alkylamino and Cj.salkoxycarbonyl; or a
20 stereoisomer, a tantomer or a solvate thereof or a pharmacesutically acceptable salt

thereof.

DETAILED DESCRIPTION OF THE INVEINTION

Tﬁe terms as used herein have the following meanings:

25 As used herein, the expression "Cy.¢ alkyl" includes methyl and ethyl groups, and
straight-chained or branched propyl, butyl, pentyl and hexyl group s. Particular alkyl groups
are methyl, ethyl, n-propyl, isopropyl and tert-butyl. Derived expressions such as "Cy.
salkoxy", "Ci.salkoxyCi.galkyl", "hydroxyCi.calkyl", "Ci.salkylcarbonyl”, "Cy.
salkoxycarbonylCygalkyl", "Cy.galkoxycarbonyl”, "aminoCi.galkyl ", "CjealkylcarbamoylC;.

30  galkyl", "Cy.edialkylcarbamoylCy.salkyl” "mono- or di-Ci.salkylaminoC.salkyl”,



WD 2005/ 097763 PCT/ US2005/ 010855 -7 am nod _6al kyl car bonyl ",

"di phenyl C1_6al kyl ", "arylCl. 6al kyl ", "aryl carbonyl Cl1. 6al kyl " and
"aryl oxyCw@abosypp77¢are to be construed accordi ngly. As uBETURZO®DISST he
expression "C2. 6al kenyl " includes etheayl and straight-chained or branched

propenyl, butenyl, pentenyl and hexenyl groups. Simlarly, the expression
"C2- 5 6al kynyl" includes et hw}a@and ropynyl, and straight-chai ned or
1
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i SO- but anowsaxyd heRbr, ke aqaydsivny’ Colsaleiyan @ydhiey coidlyl fivd kirkight-dkkided osed
herein "aryl" represents a carbocyclic aromatic ring systemsuch as phenyl,

bi phenbranchesloprongnyl, huenyladenigny! FKlehenenmt arpps. figvledyy fhie jexprassipn "Co

t al " | [ I i ' ' t
ool e, BB Vvl OSOR andbal s bliliB of bholc BB BERGREE.
syst enanchdxvaylgregpsabove. Non-1im ting exanpl es of such partially
hydr ogenat ed derivatives are 1, 2, 3, 4-tetrahydronapht hy

[}

1, 4-di hyd‘?‘%‘#ﬁ&ﬁﬁ?ﬁiﬂ» thel@f%ngl-ﬁf}?@ow’f( Nofes apgisyl 1REica; ﬁta@gﬁ;"w‘bﬂ@xﬁ‘@ﬁr‘*&%m s a
group zs el Y I . chef | v . d i -

"het er %%r%/fef;{ gﬁggl {ngldgﬁmt%ﬂr n:oﬁ Ig%/éacf(t)dnbn'lﬁgtgtl gh?prgﬂl'?ﬁylggﬁ "lﬂg{ngd oei(rywlg?(y",
or "hebaroeylyty, atddpitineydexys{-botaneytbey adl thedikmt i c ri ng systemin which one

or,.nore rjngs,contajn _qne or re.heteroato selected frromthe group

odfisi st iy BRARERH Gy nsssn i AraRbC Bl TRBEDS PRESEICSURGF r ol e, pyr azol e,
furan, éﬂxl@ﬁ}q}?&lﬁﬁ'&yl,%bﬁm&l, raﬁshmc%@;ﬁypﬂegbma%m, GhioRAFD ihdwikl, penkdisiyae,

pyri m di ne, oxazole, thiazole, thiadiazole, tetrazole, triazole,

I ne,
i m dazetudenybrbighenylenyldmddhe likydrykis @lspdntendpd thdnadndscthe prigialy ndregaseied] yi

. . , h . | oy
sat ur a2l Byt B EMOSENE aREIA LB SIS BBl SOt NPl nat et oy o,
one or sushpartialifgsdegehaed daietioss ael 2, etharhatiamapiaiiet dadiiydesmaphgybr oup

consisting of N, O, or S; such as, but not limted to, pyrrolidine,
pitper i #d8¢e likgper azi ne, norpholine, tetrahydro pyran, or imdazolidine. As

used herei na. {06 EX8h Q%{%@ﬁ?ﬁf; 'llréarés@nﬂ & bwf-g?%glghs\ﬂ?ﬂﬁﬂ £t gettnkd 9hovdle

hydrogen atons 1 n sai group ere uorine atons.
||l ustrativAsexagireis "hetetoadd” (c@Gtstavirf druoraopredivpination, speintaaf | uor oet hyl , and

stral gmeie(%gﬁ‘iy%?g“,%; " étgrrc])gr@? gﬂk@ﬁ'&)}—g Jlﬂ%grﬁgeorgty Lfomatic ring system in which one
or more rings contain one or more heteroatoms selected from the group consisting of N, O or
20 S, such as, but not limited, to pyrrole, pyrazole, furan, thiophene, quincline, isoquinoline,
. 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, pyrrolidine, piperidine, piperazine, morpholine,
tetrahydro pyran, or imidazolidine.
As used herein, the expression "Cy¢ perfluoroalkyl” means that all of the hydrogen
atoms in said alkyl group are replaced with fluorine atoms. Illustrative examples include
30 trifluoromethyl and pentafluoroethyl, and straight-chained or branched heptafluoropropyl,
nonaflucrobutyl, undecafluoropentyl and tridecafluorohexyl groups. Derived expression, "C;.

¢ perfluoroalkoxy”, is to be construed accordingly.



nonaf | uor obutyl, undecafl uoropentyl and tridecafl uorohexyl groups. Derived

expression, "Cl- 6 perfluoroal koxy", is to be construed accordingly. WO
2005/ 097783 REIPYSRD05/ 010855 As used herein, the expr J¥SI/BFRO05/0610855
"C3_8cycl oal kyl " nmeans cycl opropyl, egclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl and cycl ooctyl. As used herein, the expression
" C3_scycl oal kyl C1. 6al kyl " neans that the C3 scycl oal kyl ~as defined herein
is further At tusetherprein, the gxpreysions (gefyRedker Biepns RE?J‘PP?@EY& AFPEUSanpl es

5 includ {ethyl, 2-cyclopentylpropyl,

cycl owgﬁsﬂpﬁ%‘%ﬁ?b@"y@@%h%"p %hgﬁ%&)r?d 2-cycl ooctyl butyl and the |ike.
As used hergd tsedt@rsifiehe eﬂ;ﬁresshﬂi . 8Uﬁamkylm1@azlﬁy1"fﬂ1@ms that tiediixcydoakylodo.
As used herein "d _6al kyl sul fonyl" in the present context designates a

group as- deS(‘l&fU‘lg@H!‘l Baluryer aprelied i Greabial F&%/ ﬁeﬁl%edaléefﬁéf iTHEEESEHR e examples

Repr ese n . t -
fhyl 3@?“& 5’?10%)1;@[{“ oir:ly?éigbutgﬁ{hgy u‘%?ﬁ)ﬁ %lﬁrg%%r% fxlbgelf ylrg?]t??zl 2
but yl sdyb)fdhslythzlethﬁ@n@mcybmud:t&mm,and;ehelﬂsm:t yl sul f onyl , tert but yl sul f onyl ,

n-pentylsul fonyl, isogpenty|s r;,yl ne en'ﬁll sul fon

tert-pent yl%%PﬁfeéﬁWem neakRsed| 9’&1 fPemﬁs§ oy HTROGP-A AP anéiﬂ%d‘% he |ike. As
used hereimyg gie\'ilh%kgnfx 08Y lafic gf'i%l%ﬁ?l@m &e%r&%ﬁ%n‘te;@(ie@@eﬁé% gr¥fyerein aryl is

as 15 defined above herein "heteroaryl sul fonyl"' represents a

group S(=80z)salkst whmanyﬂil bkt ian dchmceqh@acyﬂiepresea@tldeﬁmelde%lbeluée bphe

ex ression . "stereois ter d .for rs of the

i vidinaet h%‘i’c[e g’nﬁﬁ?ﬁfmﬁr etﬁgﬁ&lg?ﬂy I RIC{PP{ %lhltsgﬁ%gklsﬁlf %?Eel r atons in
Space Ssec-dRtyRulfodk], tdFRee: lsslﬁaﬂyl batisalfenyisual |
for rredbu-(g%lg(ﬂf{?yg%{s{jl g%ﬁg{mgﬁggag)c/m*gﬁl C gent er, y(enant ?gir?erzr;g{yvm%fe thg

conpouseentdsdionyhgeersntialionyle ety edieys whgxyisuligpyleisohesylsrEeRylc

centers &f‘hfe%%nay additionally exist as diastereoi soners, also certain

i ndi vizﬁ]& | ecul es may exi st as geonetric isonmers (ci s/trans). It isto

be under st oggludedaicrdh I"arglschonyl S epBisenta A gronpt- S, dclewkatinianylangs pr oporti on
are enconpassed within the scope of the 25 present invention. "Substituted"
mbans defined pkqleed by 1 to 2 substituents independently selected fromthe

group consi gf Jégéa h%gen? éééerﬁ%ﬁ%lulfo%' @ep?@srehis rOap Kyl =OﬂH&é@?ﬁ§d wh&@i%H an

ester, an am per uor oal koxy, I, F,
- NH- | dw::oabzkmlasdaﬁnledﬂ(olvmwer aI kyl)2. The corrpounds and salts of the

pres en'}t.“heI er;(\f)reegglbg nstgP ms%%(nlersst 1sI a g(asn%¥ ré}lm &s%‘d O &l 1s6mers 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 moxe
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.g alkyl, Cy.¢ perfluoroalkyl, hydroxy, -CO.H, an ester, an amide, Cy -Cs
alkoxy, C; -Cg perfluoroalkoxy,-NHa, Cl, Br, L, F, -NH-lower alkyl, and -N(lower alkyl),.

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

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

present invention. Tautomers exist as mixtures of a tautomeric set in solution. In solid form,



30 forms, including the enol and imne form and the keto and enam ne form
and geonetric isoners and m xtures thereof. Al such tautoneric forns are
i ncl uded Wa HioH0EHE scope of the present invention. Tauk@HEPRIEKO0ETS as

m xtures of a tautoneric set in solutigon. In solid form W) 2005/097763
PCT/ US2005/ 010555 -9 usually one tautomer predom nates. Even though one
tautonmer may be described, the present invention includes all tautoners of
t he pragaty cge tmmm@spredtgniugté@l emngheughhenet tantomien oy Ibatdgwnbﬁéftbt? presata

chem cal co i ther e hance (e.g., "agonist"
acti vi {er’mb *ﬁﬂ?ﬁ ¢ }(168&’ eLs Q%tﬁ?hﬁeg?ﬂ%&’mp% ¥ity) a functional 5 property
of bi ol ogi cak vaéd he\tblh)th@fenﬁf' aAsBtdrerders (6B ENEMicACEdnyiouid SithcRp&lyad
bi ndi ng); such enhancenment or inhibition may be contln%ent on the
F
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ty es res N a-’ne sura 'bi 61 0gi ¢a erein,

" pat i eaihano@Adis omm@ﬁﬁblb)hmg)(ﬂsedoﬂﬁng&ﬁi on the@ldc@serdce fof exp&rﬁhceevteﬂi, sudi e, 10
dogs, cats, guinea pigs, and prinmates such as humans. ed herein, the
expr esaftationpaicpEsHaR Pﬁaﬁugyalém%caev @athyayiagdior maxhe l%a%fgﬁ onlhig ¢

S0l venbaElISPEAAs pBSFLPIENL in AbHIAM. bRlolleral orial which Ts mi xed

with t conpou sent I nvention I'n or to permt the
formation oAsasqaﬂaareiacémtiémmeamaﬂnﬂ)lamdﬁd anienal, schl ostog exdroplardamidsl e of

tration to the I ent anple of 15 such a carrier is a
ﬁgrma %8&?%%1@]‘%?163@&%;)5)1&{)? @?S‘{Cgﬁ’?)g‘ﬁﬂaw used for parenteral
adm ni strat \QRsed HP6int Bk Bk pRbAGBMakhaceatidall a%@%ﬂﬁlﬂ@b&néﬂ'ﬁ@ns asiosed
herein nmeans that the salts of the conpounds of the present invention can

be usetxiasolveat, Gilsmrsapfr, epapignt, adjyvantrdraxrthes anaterighayhich llﬂme%wﬂhme useful in

h h
phar necanrs Bty RS S PR e B e b R B RSB | 081
sal ts edmpdr@ic?Qi.conposuaedSorai cdpabls of adeniistemionns hidextiani dmdstatnplyofsal ts

whi ch ma for exanple, be forned b% m xi ng._a so)] ution of _the, con‘gound
ad8or dPUeY 2carigids ¢ Blamacerically Accspiable iy fdﬁlcalrly yseddfienparaietdl pdmi

o h ooyl 1 Tt BBl BhafB ol A0 R QDhBICAGHE ol e AR EaR A thééapguf e acid,

met hanesul foni ¢ ac yet anesu oni ¢ acl t ol uenesul foni c acid,
f umar i compdwids ofrtk eresealCindentiondan ky neddan cnalicidal praparmoam Ofheasaltybay aC| d,

succi nj ¢ aci aci d tic 25 acid, sal.

Sor . Bowtrendiey Bt B 6 ebimateting af Beysamonies deping iehs ieutinSt GaReE ©
benzoi g A sbutieX®} h@efEbR sakd. tSd;ﬁbféCﬁhgnnéc%ﬁﬁ@dH}ﬂacaﬁptﬁble glixepkic acid,

| actic acid, pyruvic acid, malonic acid, carbonic acid or phos horlc aci d.

TRe ac¢Q1n1me§$ obthiit invenish 1a@u@q;@,1c@mddxuon 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,
methanesuifonic acid, 2-hydroxyethanesulfonic acid, p-toluenesulfonic acid, fumaric acid,
maleic acid, hydroxymaleic acid, malic acid, ascorbic acid, succinic acid, glutaric acid, acetic
25 acid, salicylic acid, cinnamic acid, 2-phenoxybenzoic acid, hydroxybenzoic acid, phenylacetic
acid, benzoic acid, oxalic acid, citric 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  or can be substantially anhydrous. Furthermore, where the compounds of the invention carry
an acidic moiety, suitable pharmaceutically acceptable salts thereof may include alkali metal
salts, e.g. sodium or potassium salts; alkaline earth metal salts, e.g. calcium or magnesium

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



nonohydr ogen ort hophosphate and potassi um hydrogen sul fate can al so be
formed. Also, the salts so fornmed nay present either as nono- or di- acid
sal t s and vé@modndse3 ei t her as hydrated 30 or can be subsP@rUB2M5/410855
anhydrous. Furthernore, where the conppunds of the invention carry an
acidic noiety, suitable pharmaceutically acceptable salts thereof may
include alkali nmetal salts, e.g. sodiumor potassiumsalts; alkaline earth
met al sal t sThetegn "terapeuticadly effegiiesimount’ ad vsed harein Bghmssant GRoHsE obeh

sui tabl e orggni.c ,li ds, e.0..guaternary,.a niumsalts. WO 2005/ 097763
PCT/ Um‘%%’g%@ IS%%%G%WG’“‘[%&H% f}}?&ﬁﬁ}?&?ﬁog%?l%} c%‘?qfslé%?‘i ve armount” as used
her ei n meangh@nvarEdlsPprobites Rﬁz&mé@é«lﬁféammﬁbsitﬁm@%ﬁpﬁsiﬂg ohdoit meatdfng t he
naned di sorder or condition. The invention also provides pharnaceuti cal

conposthe icompowatspereiding to s ivepbemingissoditiioncritipd phargagedely agrepiblen; s

Pt orbyy HEREOR MshCticelidhs BROR AR AE30RD FERRRMEE ot FARPLFC

pi | | s, p&adess!emul RONEIEIDarditadiobsions besushensias e rral acs@olibt bqnsd or

suspensi ons, netered aerosol or liquid sprays, drops, anpoulfs,

aut o- i HraYs; SHopaAMROBles oRUTR URIBIET dBGcE Or SHRROSHYRAS; fos ral nparnieral. inffangsils al |
sublin . I j%gm ! G P Bdmis 110 I; Lnhal ation or
i nsuf fﬁq%ﬁh%%ﬂ of %%Eagrana I vtgyiﬁsl)h ﬁfgpconpossulfa??g% %nﬂéglﬁ%g%rl%ggﬂ%lg “ina form
sui t abARefmativednake veapbstiarn mancle: grosammit ihlayfoa suitdbde foxtoncerwetldy oeragepl e, an
insoluble salf of the active conpqund, ~sugh t he decanoat e ,sal may be
2t CHOBSTLRUPHOHA LD IR AP AL SH 0T A ORI Ut FOE An

er odi Bl oly Y nfQHeHIBbEE td HOVRRL &l RapAdiSor IRYarR@cERYigRge. ARO!

preparing so npositions such as ets, the C?I‘I nci pal active
| ngr edéredibld polymgechnidining shepetivediegsedicnanay baenviseged. eFep. prepasipgelidnal

tableting ingredients such.as corn st.arch. lactose (tol, 15
alc, St cnd o tagREonE prPa S Sre P CRB o R DRRerg PO 1 g

ot her qhaglBeestrveationad tdblgiSngredignts Wadteds, cor®sthehMadtosa)suctopy, @bibitoly] at i on
conposi tion containing a honogeneous m xture of a conpound of the present
i by ent alsn steatic acighinrgnesiam steainleydigtieiapt RlssBhale Pt s4pe 2Bd other piamacatticgl i ng

0, SRRSO Pof QTR AR MURREER e SRRl L1
t he caofiposietdfaomppuldobthe pessdnt iyvetiod] ot dpithrinadentieajliabdeypteble el theecodini t
or of or TRACRATIGHINGI RSB PTeH R P icy? AbRFoRIeeH & 1§ BEAGH s of
G TR R o
f20m 1bd wadibPsubgivifeat inexeqvelly effective 1'@,it dosgge 28ns 8&h@s talgetsmills 1d t he acti ve
' ngr edéa%Qttllés.T Hs g&% S}e%org{ulé%{.&nlc%m%%si igﬁ'\ is PEE ls.ub VIREP intté Offit dosage forms of
the type described above containing from 0.1 to about 500 mg of the active ingredient 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 can be 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 dr coatings, such materials
including a number of polymeric acids and mixtures of polymezic acids with such materials as

shellac, cetyl alcohol and cellulose acetate.



25 can be coated or otherw se conpounded to provi de a dosage form affordi ng
t he advantage of prolonged action. For exanple, the tablet or pill can
conpri se avoiRessp7idbsage and an outer dosage conponent, PERH@ESt@sSHBBIDE Ng
in the formof an envel ope over the faroer. The two conponents can be
separated by an enteric |layer which serves to resist disintegration in the
stomach and permts the inner conponent to pass intact into the duodenum or
to be del aydteitiquBDformb snwhichshe/mevedcgmpdsitnsef ithe prescabinyenticge@ay b¢ such

enteric |layers.,or coatings, such materials. includin er.of. polyneric
aci ds DaHREd fredgrnisBran ety aE Py ElcstoR indlee st BRSSP o

cetyl aheaB@kyaRs, fakdull 98 sasinglots, MOFROSRH @METHhsRETH LBBRAMIIQLABES - 11
The liquid forns in which the novel conpositions of the present invention

nmay becottarsescheil.aeeadng oit, cagerutiodior Feamw oby af well arelixjrsiapfls@iilasn i ncl ude
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pharmaceutical vehicles. Suitable dispersing or. suspending agents for
aqueousaspsygaeibylsalulose, methpdcallphsg polYV WGP ERIGPES OG8RI S uch as tragacant h,

acaci a, al gifafGyre ﬂrﬁé&itro?%ﬁ@%ﬁj%%? %ﬁ{eﬁ%&ék’@ﬁﬂ&d fbinUh Qlﬁﬁbler@sggé eyl ose,

pol yvi nyl - pyrrolidone or ge e treat ment of various sease
st at esalasut Oacioi 256dn ey peindaya peeticrilbllyl aboutds0g® 1080uef/kgper dgoand espdiatlp 250
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regi meguf pdr §4.4 tinmes per day. As used in the exanples and preparations
that follow, the terns used therein shall have the neanings indicated:
"kg" ref ersAsoskd e grampleg and pfeprrations Getdedow; g tenmsiused tqfﬁﬁln #hall hayeans,
"g" refers to m.crograng, . pg9" .ref,ers to.pi r : it s to nol es,
" mmol " I@@?@@én@8%1%%ﬁg§,toiﬂﬁﬁ . réfrée:frgs tﬁ ?% HaHomo] éésfglfse[ " refers to
li ter smifligtam®rg” fdfers tehiferbglagns, Md"|rbdetd ©picogidmis, I'BoEY fdrotarnoles) "nimels, "C'
refers to degrees Celsius, "Rf " refers to retention factor, “mp" or

" A p. " refess &p Sillinetas. { nrglep spigts tomgaemolen by’ §eters ta dtsmp 84 19To {'Tf%faﬂ r
"b.p. " b S tQ i) i Nt wop ; f -t Qi re. ln..
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nanomefRtdy, "mp'Cel 20P."'refeef @rBeltig ppRE, "o refekedol debompoditien, Dop'l ove"bad.” 20
sodium at 20C obtained in a 1 decineter cell, "c" refers to congentration
i n g/ niefers g betlingpefnt, met " raieydiogressurs, in nplimeters og merqusy, "cm' refers to

9 AT G, sl B el o T B b g 0

20 sodium at 20°C obtained in a 1 decimeter cell, "¢" refers to concentration in g/mL, "THE"
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, "M" refers to micromolar, "nM" refers to nanomolar,
"TLC" refers to thin layer chromatography, "HPLC" refers to high performance liquid

25  chromatography, "HRMS" refers to high resolution mass spectrum, “CIMS” refers to
chemical ionization mass spectrometry, “ESI” refers to electrospray 1onization mass
spectrometry, “tg” refers to retention time, "Ib" refers to pounds, "gal" refers to galions,
"L.O.D." refers to loss on drying, "uCi" refers to microcuries, "1.p." refers to intraperitoneally,
"1.v." refers to intravenously.

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

structure shown in formula {:



molar, "mM' refers to millinmolar, "M refers to mcronolar, "nM refers to
nanonol ar, "TLC' refers to thin |ayer chromatography, "HPLC' refers to
hi gh perf svoremss9i7sfiui d 25 chr omat ogr aphy, "HRME' ref er sPEDUBL0gH0Y0E350! ut i on
mass spectrum "CIM5S" refers to chem-gal ionization nass spectronetry,
"ESI" refers to electrospray ionization nmass spectronetry, "tR' refers to

retention tine, "Ib" refers to pounds, "gal" refers to gallons, "L.OD."
refers to | oss on drying,o' ItCi" refers to mcrocuries, "i.p." refers to
intraperitoneally, "i.v." to intravefgusly. 30 In one aspect of
this invention there is di}§l osed novel conmpou havi ng the gener al
structure shown in formula 263 //US2005/ 010855 -12- 0 p R1

HNC N ARYL-z X -~~ N R2 wherein Al i'S ph or pyridinyl, wherein
sai d phenyl or pyridinyl is optionally substi thit e pMth 5 one or nore
substituents selected fromthe group consisting of Halogen, O 6al kyl, C2.
6al kenyl, C _6al koxy C _6perfluoroal kyII d _6al kyI t hi o, hydroxy,
hydroxy’é}m%al kyl , _ dacyloxy, nitro, cyano, . 6al kyl sul fonyl, am no,

") %ﬁ?’?‘aﬂﬁ?&%‘ ?azaf?ﬁ*flc%%%%%’ﬂ%ﬂébenv&é m@%l‘f's"%%%ﬂlf%%%ia% Hitto

whérein Y i onbisd mdie etibsGinames 3kctedl foh et o0 b@ﬂf@lfﬁiﬁ? of heldgen, CQREKSL (B9 of

H, CL. 6a| kyl _8c clgal kyl, G _6al ky1C3 sc cl oal kyl and benzyl and n is
i ndependent Is§l<&yk; @3@ FosperTugroatkyl Giga IO@WOQ,M@?OESV 1-@59Cas

defined abovg; 1, e perfl uoroal kyl ;
hydr oxyd _ 6a| &y ﬁ?tfrgyggéyg%oglky%}fgﬁg%ufggm m no, agnﬁﬁRz IS
substi t ut ed edﬂcomdbmtyilt ut ed phenyl pyridinyl or thienyl wherein the

30U R RS SIS SRR SRl O e

or ~(CHz)s- Y -(CHp)s-CO- wherein Y is NRs, O or S and R is selected from the group

consisting of H, Cy.salkyl Csscycloalkyl, Ci.salkylCsgcycloalkyl and benzyl and 1 is
independently an integer from 1 to 5;
X is  NRj, O or S wherein R; is as defined above; _
R;is H, halogen, Cysalkyl, Cigalkoxy, Ci.sperfluoroalkyl; hydroxyCi.galkyl, nitro, cyano,
15 and Cy_galkylamino; and
Rz is  substituted or unsubstituted phenyl, pyridinyl or thienyl wherein the substituents are
selected from the group consisting of halogen, C; galkyl, Ca.salkenyl, C;_salkoxy, C;.
sperfluoroalkyl, C1-5alky1thiO, hydroxy, hydroxyCi.salkyl, Ci.4acyloxy, nitro, cyano,
Cisalkylsulfonyl, amino, C;salkylamino and Cy.¢alkoxycarbonyl;
20 with the proviso that when Z is -O(CHz)y- or -SOo(CIHy),-, and ARYL is phenyl then R; is
other than phenyl;
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
25 phenyland Xis O or S.
In another aspect of this embodiment, is disclosed a compound wherein X is O.
A compound exemplary of this embodiment is 5-(4-{2-[5-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-4-ylj-ethoxy }-phenyl)-3H-]1,3,4loxadiazol-2-one.



6per fl uoroal kyl, Cl.6al kylthi o, hydroxy, hydroxyd _6al kyl, Cl.4acyl oxy,
nitro, cyano, C.6alkylsulfonyl, am no, C _6al kylam no and

Cl . 6al koxypoaedesnyt7¢3 20 with the proviso that when Z i s -E{IZHRI0AS/GI0855
-S2(CH2)n , and ARYL is phenyl then R2.is other than phenyl; or a
stereoi soner, a tautoner or a solvate thereof or a pharmaceutically
acceptable salt thereof. In a further aspect of this enbodinent, is

di scl osed 4n conthennobedisrasit of kRYIresent inysntphe ifydiscergd i phagnasput®al | n anot her
aspect_of t.his enbodi nent ..is disclos a.co n Xis O A
conpo &R@pggg%lcgﬁpn&ngt an égfe‘gﬁ%% gp‘é%%tto iascompoggg 4P 901%4&%[ Fird «

5-(4- {pgal[,&caaﬁgmlacgeﬁtgﬂg thddeglor omet hyl - phenyl) -t hi azol - 4-yl ) - et hoxy
}-phenyl)-3H-[1, 3, 4] oxadi azol - 2-one. WO 2005/ 097763 PCT/ US2005/ 010855 -13
| n anot her Iemethicrembodiment of heasesent inyortinn, srdisglascdiagpethaeef teating a

phar euti.cal | L1 c rLsi ect | nd of
Fof et edfid BB it QR B O aBP o bLE, R ePRRAIEBERRLT,
of t heipiesamivity) weidh eomprises dilsblisseas s smd hathnedl hhviagkiidgisaads adi sease in
a manmal wherein the disease is capable of bejng, nodul ated by PPARdelta

| i gandhergienticaly sbfestive amouns ok a comppstommpiadi st ering to sai d mammal
having said disease a therapeutically effective anobunt of a conpound of

formulal. 0 OR  HN-N-- - N RZ | H) wherein ARYL is phenyl or
pyridinyl, wherein said phdnyl qr pyridinyl i optionally substituted with
one or nore substituents W@ozgd\fromthe gppupXconsi sting of hal ogen,
d _6alkyl, C2_ 6allcenyl, CiNeal KORYETE— r]?/l./kgroal kyl ; Cl.6al kylt hio,
hydr oxy, hydroxyCl_6al kyl, O _ 4acyl oxy, nitNG, gano, Cl . 6al kyl sul fonyl
am no, Cl.6al kylam no and Cl _ 15 6al koxycar bonyl; "2

I

10 wherein
| ARYL is pheny! or pyridinyl, wherein said phenyl or pyridinyl is optionally substituted with

one or more substituents selected from the group consisting of halogen, Cy.salkyl, Cs.
salkenyl, C;.galkoxy, Creperfluoroalkyl; Cyealkylthio, hydroxy, hydroxyCi.salkyl, C;-
sacyloxy, nitro, cyano, Cy.salkylsulfonyl, amino, Cy galkylamino and C;.

15 salkoxycarbonyl;

Zis  -O(CHz)u-, -SO(CHo)n-, (CHo)n-Y-(CHz)p-,-(CH2)y-CO-, -O(CHa),-CO-

or -(CHy)p-Y-(CH,),-CO- wherein Y is NR3, O or S and Rj is selected from the group
consisting of H, Cy.salkyl Csgcycloalkyl, Cy galkylCsscycloalkyl and benzyl and n is
independently an integer from 1 to 5;

20 Xis NRgs, O or S wherein Rjs is as defined above;

Riis H, halogen, Cysalkyl, Ci¢alkoxy, Cigperfluoroalkyl; hydroxyCi ealkyl, nitro, cyano,
and C;_galkylamino; and

R,is substituted or unsubstituted phenyl, pyridinyl or thienyl wherein the substituents are

selected from the group consisting of halogen, C; galkyl, Ca¢alkenyl, Cysalkoxy, Cy.

25 gperfluoroalkyl, Ci.¢alkylthio, hydroxy, hydroxyC; salkyl, Cr.4acyloxy, nitro, cyano, Cs.
salkylsulfonyl, amino, Cigalkylamino and Cj.¢alkoxycarbonyl; or a stereoisomer, a tautomer
or a solvate thereof or a pharmaceutically acceptable salt thereof.

In a further aspect of this embodiment, of the method of the invention is disclosed a

compound wherein ARYL is phenyl.



Zis -QCH)1-, -S2(CH2)o , -(CH2)a Y-(CH2)o ; (CH2)n CO, -Q(CH2)o CO or
-(CH2)n Y-(CH2)n CO wherein Y is NR3, O or Sand R3 is selected fromthe
group coms stosmgr7ef H, CL. 6al kyl C3_8cycl oal kyl, Cl 6al kgt/02089§10833al kyl
and benzyl and n is independently anjynteger froml to 5 20 Xis NR3, 0 or
S wherein R3 is as defined above; Rl.is H halogen, C.6alkyl, Cl.6alkoxy,
C _6perfluoroal kyl; hydroxyd _6al kyl, nitro, cyano, and d _6al kyl am no;
and R2 is shbsibiHetiispecoof thissethsdditeniedf phiemythodpy thalinmytionrs disclesed a wher ei n
the substituents are__ selected fromthe group consisting of hal ogen,

Cl . 6al %poung visra AR YL d§ Penvk 89/ K2 By phedsl 6per | uor oal kyl, Cl . 6al kyl t hi o,

hydr oxy, hygdr yle, '41’69}’ Y, bt ;g ; : l,f onyl ,
am no, C _éﬁal'l %ﬁ%rﬁa%gégtndg tlagj_eé% korg%é?ft}giﬁyrf@hggﬁgﬁ%tlgggg% %%Lr%ﬁ%&taaut oner
or a smihvauedwhersoARYL ds phivarybed BuHO(CEL)y and et plingl.sal t thereof. In a

further aspect of this enbqodinent, of th et hg f.the invention.is
di3cl osed &M EbARURA lﬁ‘sﬁﬁér"g?fﬁsﬂ dﬁngenﬁ,ﬁgﬁ&g .mﬁif%"g@'b%f 6@}?’?%%“ Is disclosed a
PCT/ US20@»uld WBrrin ARSI s ARQtes jsasnes,) of X iHDSor@ R 8 phenyf this method

of the invention is disclosed’a _corrpounc_f wherein ARYL Is phényl and R2 is
phenyl . | n Ia dnothehaspeabpithis ehbadiingnte nHikds methiod ofthe inventivgtavothpobnd he

I nvention .is, disclosed .CO d erei YL 4 s,phenyl, . Z,is ;- O CH2) n
and sz'?e‘ﬂh”éﬂﬁ.ls PR Z Jr Ot e lﬁg;%rg‘?ﬁgflstqﬁ SR E: RPN lor thi's
net hod of tie fuRM&dshedt dfihdiesoanBehtdof tARMAGHBE ofhRifVentiANELdiscSoseiany! , Z

Is -QCH2)a , Xis 0 or S and R2 is phenyl. In another aspect of this
eHbodigpaoungd wherinsXstGhod of the invention a conpound wherein ARYL is

P B SRR el g Ry R et 1

further aspe enbodi nment, o the invention 1s
di scl asethoand WheinBdyrsd wherein X is O In yet another aspect of this

vent o, ofnh mLod o Lo Lave oy 2. diodl Sret e, SARouns, vherei
oot P RAEEERSS, LaoBr o B o S0 B RASESUBA T o
PH | zddase-Vepthhtishss, Riliseasedylembedsh disonyre bidephalomyalitspelionyslitisnitea,
? g: ?n-n %%}%?%{(33353%99{% gﬁlllllllzlml—ﬁta].frg %{n{(ﬁ'or%g gguri Sor e@g ind\iv 2 g{?yreﬁn Ifg'rrmwrkllé gﬁ'alnyel In
cells are damaged including spinal cord injuries, neuropathies and nerve injury.
In another aspect of this embodiment, is disclosed a method wherein the demyelinating
disease is multiple sclerosis.
20 In still another aspect of this invention is disclosed a method wherein said disease is
selected from the group consisting of obesity, hypertriglyceridemia, hyperlipidemia,
hypoalphalipoproteinemia, hypercholesterolemia, dyslipidemia, Syndrome X, Type II diabetes
mellitus and compiications thereof selected from the group consisting of neuropathy,
nephropathy, retinopathy and cataracts, hyperinsulinemia, 'impaired glucose tolerance, insulin
25 resistance, atherosclerosis, hypertension, coronary heart disease, peripheral vascular disease or
congestive heart failure.
The compounds disclosed herein can be synthesized according to the following
procedures of Schemes, wherein the Aryl, X, Z and R substituents are as identified for
formula (I), above unless otherwise noted. ¥ necessary, in the following synthetic schemes,
30  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 protecting reactive functional groups and their subsequent



cells are damaged including spinal cord injuries, neuropathies and nerve
injury. In another aspect of this enbodinent, is disclosed a nethod wherein
t he denyewmatasmg77esli sease is multiple sclerosis. 20 | n BETAUR2@H010REY
aspect of this invention is disclosedja_nethod wherein said disease is
selected fromthe group consisting of obesity, hypertriglyceridem a,
hyperli pi dem a, hypoal phal i poprotei nem a, hyperchol esterol em a,

dys| i pretienviahmappe drumden X, WiyGecehé and Bo6t ¥ Wil Pratetivaitiogpnipl @rgaticons

t hereof, sel ected fromthe group consisting of neuropathy, nephropathy,
retino%ﬂ? maﬁﬁﬂagw ﬁ@@%QPgﬁyperinsulinenia, i mpai red gl ucose tol erance,

insulin 25 g AQRGws ﬁafe*&gﬁ&égﬂs%% SoproMPRE HRIEEA8, 0x@9618 BAHaAHRAT t
di sease, peripheral vascular disease or ‘congestive heart failure. The

conpouintsmeidintds ferechnyEuainof forrivde EwheieasKde §. ScudvRl. Ageheterdsaclesrandid ng
procedures qf Schenes, .wherein the Aryl.. X Z and R t) S, are as

P Snt | PreBtrer opime P Apry hdneerirduetrh R AR AR A RS 25
the foRbQWONY. BHOLAGLrEnSaRe RS erodPclice@Rémtey TUSIC ] Parghman OrRs (I98¢gent i n

t he conpounds described in this invention may be protected by suitable -

pr ot ecKauifzky, duls Redh €. W ot esivann §-ByVeo ifs. ifegyrehersisfégeeydia Gheamirgdhge  of

R e o F N Ry ety Sy L
in T. Wnisd me@ﬂﬁfﬁio@fawa;f&éé iat@odHabs kitote O RupstivelyOvihah emidy nt hesi s,

Wley and Sons, 1991. Schene ows the synthesis of the appropriate
i 4D dazamilinowrbicendde (generabfamula A}, 8t ipmmestees roeinsFpeabee 4 G ol a |

wher ei i.S . . ocycles can be 5 prepared using mnethods
known ?}%éfWgegﬁé%egé?yggthg%gﬁfﬁgsﬁor reviews see Katritzky, A R ; Rees,
C. W Eds. Conprehensive Heterocyclic Chenstry, Vol. 5; Perganon Press
(1984); Katritzky, A R; Rees, CW,; Scriven, E F.V. Eds. Conprehensive
Heterocyclic Cheinstry 11; Vols 3 & #P®BFdanon Press (1996)).
Specifically, said oxazoles, imdazoles and thiazoles can be prepared by
fusion of an appropriate a hal o-ketone 1, respectively, with an am de, 10
am dine or a thioamde (de¢neral forrmula 2), at temperakures ranging from
about 40 Cto 150 Cto ve khe internediate het%c}.&sﬂ& Schene A O RI
X xrlY [|>R2 I:'11 - N 2

R R,C(=X)NH,
1 3
2
Y=Cl,Br X =0, S, NR,
15

In Scheme B the general synthesis of compounds of formula I wherein Z is —O(CHz)p~
is shown. Accordingly, in Step B1 the appropriately substituted carboxylic acid ester 4, which
can be synthesized as illustrated in Scheme A is reduced to the alcohol 5 by methods that are

20  well known in the art. For example, the reduction may be effected by aluminum hydrides
such as lithium aluminum hydrides or diisobutylaluminum 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
mesylates or tosylates. Conversion to the leaving group can be accomplished by reaction of

25 the alcohol with reagents such IN-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 presence of a suitable



RLI NRRC(=XYNH2 R 13 215Y=0C, Br X=0, S, NR3 In Schene B the
general synthesis of conpounds of fornmula | wherein Zis -Q(CH2)a is
shown. Ac®dp tioagbys3in Step B 1 the appropriately substiPCT/E82003019856y| | C
acid ester 4, which can be synthesizeg as illustrated in Schene Ais
reduced to the al cohol 5 by nethods that are 20 well known in the art. For
exanmpl e, the reduction may be effected by al um num hydrides such as

i t hi drsaimenidprodisedhe desredsulfpriasotstes; | Bonaxiample, hgagkipa of compeprdieyith

solvent. . In t enB2. the al cohol functional .group,i

convertihattsu o shiondean Bsrrne o o M SR R arRhfe & ot

gr oup i§ 46 hndB s R KRINId Bive SHinpORRE BweRkdh She fe@Ving geouy ie OSBmEHat es or

tosyl ates. Conversion to the [eavi ngclg\lrl&l;p can be acconplished by reaction
0

of Zﬁ t hle ﬁIﬂl@SihpB?’WintaIHPl’O@a’g@ht Sbslifie ﬁl&gﬂé_é’ﬁtﬁi’%iﬂ@af:ﬁfit“ﬁ@ t115\1“'ese_nce of
brbim dBerBi e B fisrtige B PHGR SrotB PR LORDEY Berk'S. IBSUBMCIRBP 1D (e

| eavi Nead@icAUP nirPurkddt 861 A ons!WelBkifon @Ndeearte STwicdlly tHesdacial is rogactheon of

compound 5 with an appropriate sulfonyl chloride in the presence of a
sui t aliiresengy 0DBBRBIRIESS OB @19 SHINOrZBIRASES st 4d aﬁﬁﬂﬁ ngige
desire f S P j 3 i "

e AR S nE g R IhE b BRSSO B ORI i,

tri et Ryl o0& eF theyéfiuk empefaturanf theentrtsolveent woul d gi ve conpound 6
wherein the | eaving group is OSO2CH3. In Steg B3 an ap rogr,iatel

slibst i t ut edCemapedS.an piepdit isithenrtrsated Baibi sl igingeifiee N RE R SE%, 6 to
di spl ao(igaﬁig'golkrgﬁvdt gﬁv%ﬁ F}%;%&atﬁ?a& @ gileé%g heg }ﬁﬂ}&ﬁde,g: TVl aR ReaRNt

reacti ofi 1S run under co I ons we known i the art. "Typically the

react iifurd & o tafhpefatiiBef bewese 10 afd thehaflax seroperamresoitthe nrdaprsolfendr ot her

i norgani ¢ bases such_as al kali carbonates_ _or alkali hg/grox'.deﬁ in an inert
t ¥

sol vent. THevelapen af the acidrhydrgidedh & iSep Bay B iret de Eorpqiazgl-2-0888, ¢ om
0OCto 'ﬁb%n. : elars) otk Ste
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st vendrgatic bhevackds peidies ftllowed Hydregitment Wish astrongyhinderédiaming bagy pichal | y
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Step BR.g ek fghd RL88hted tenferMiAdi BAkatly, #ERaction can be run from 100°C to
200°C. The 1,3,4-0xadiazol-2-ones may also be synthesized by reacting compound 9 with
phosgene. See Stempel, A, et al,, J. Org. Chem. 1955, 20, 412.

20 In Step B6, an alternative synthesis of the coupled ester, 8 is illustrated. Accordingly,
the alcohol, 5 can be reacted with the hydrox yaryl ester, 8 in the presence of a triaryl or
trialkylphosphine, such as triphenylphosphine or tri- n—bﬁtylphosphine and
diethylazodicarboxylate in an inert solvent, for example THF or dichloromethane to afford the
coupled ester 8. Typically the reaction is run at a temperature between room temperature and

25 the reflux temperature of the inert solvent.

30



10 is acconplished by treatnment of conpound 9 with a chioroformate in the
presence of an 15 organic base such as pyridine followed by treatnment with
a strong, wo p@eogdsam ne base such as 1, 8-di azabi cycl o[ 5p@T/03903I@6855- ene
(DBU) in a suitable organic solvent surh as acetonitrile in a sealed tube
at elevated tenperature. Typically, the reaction can be run from 100C to
200C. The 1, 3, 4- oxadi azol - 2-ones may al so be synthesi zed by reacting
conpound 9 with phosgene. See StenpghemeaB et al., J. Og. Chern. 1955,
20, 412. 20 In Step B6, an alternative synthesisgof the coupled ester, 8 is

illustrated. Accordl Ix, th%teglézlohol, 5 can be t ac)g ed with t

hydroxyaryl ester, 8/{n'\the of a triaryl gr \trialk £ sphi ne,
such asRQQEhdal)pos neRor tri- n-buti-ph@pht R,
di et hyl azodi carboxylate in an inert solvent, for exanple THE or
di chl oronet hane to4afford the coupl ed=e@ter 8 Typically the reaction is
run at a tenperature between roomtenperature and 25 the reflux
tenperature of the inert solvent. 30 WD 2005/ 097763 PCT/ US2005/ 010855 -17
Scheme B RR x Step Bi Step 32 R OOC-(CHz) !'RHY-(CHNz-z)n/~ NRz 4
Y= 05 R X~ Step 9-(CH2)~ _Rz + ROOC ARYL-OH (~'/ 7 6 R =
Cl.4alkyl RI R/ tep B4 /~X R OOC ARYL- O ( CHtsp B3\ '
H2NNHOC- ARYL (D1, - [\}V =g, 8 N RB'QORz ARYL-OH
7
6

R = C,_alkyl

R, R,

‘—8/'\)( Step B4 jx
RIO0C—ARYL—0—(CH;—¢ |  —— > HaNNHOC—ARVL—O—(CH— ]
8 N™ ™R N™ ™R

2 2

R'OOC— ARYL-OH | StepB8
7

Step B5

R1
)
X N— P
HY—(CH,); ™ N TR, HN“N'AARYL_O_(CHQ)TQ
o} 5 "R
10

Scheme C iHustrates the synthesis of the compound of formula I wherein Z is -(CH>),-Y-

5 (CH3z)g-- The scheme is most useful to synthesize compounds wherein n represents I or 2 in
the alkylene chain attached to ARYL. In Step Cl1 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.

10 ‘When compound 6 is reacted with a primary amine 12, the aminoalkyl heterocycle 5b
is produced. This displacement of a leaving group by an amine is well kn6w11 to those skilled
in the art. Typically, the displacement reaction is run in a polar organic solvent in the

presence of an organic base that acts as an acid scavenger. Although not critical the



R OOC- ARYL -CH Step B6 Step B5 7 R0~-0 R H?- (CH2)n NRz HN. X N
ARYL-O- (CHz " Y= 05 NRz io Schene Cillustrates the synthesis of the
conmpound w®fo foos/mart7es | wherein Z is -(CH2)~-Y 5 (CHZ)a . PRRUSONETESISS nost
useful to synthesize conpounds whereingn represents 1 or 2 in the al kyl ene
chain attached to ARYL. In Step C conpound 5 (Y= 0) is converted to
conpound 6 (wherein Lg is chloro or brono) as described in Schene B, Step
B2. Codisplaneineit reacticnan ruredattedpsvatuke ofhatweapambsmnpiuisius iempanafare of the
conditigns simlar to those found in Treau, M et al. Heterocycles, 2001,
55 (9)SO$87.1735 to produce the thiol, 5a. 10 Wen conpound 6 is reacted
wWith a primg % tNohpourdds s, S4amdi0sY danl behBiEPRYE ®nilound 13 p6 effufe@le Thi s
di spl acenent of "a | eaving group by an amne is well known to those skilled

i n t heceurled anypsisteal 14y whekpin | is {%1, Scuhiit: Flascwhern cpapeyiflsi 1O Porad Sar gani ¢

A1 noubh Mt PR  B R a0 a8 Tae) BRisR8) D Flughical B Rmenoer

di spl agRipEdentEaCh b9dhg 1Sase,or atangplé sotpemaiydfide, ah dogilavepnotindal emt, such aef | ux
tenperature of the solvent. In Step C3 cgrrpound;s 5, 5a and 5b_can_be

r eact eBMF phDAGHOat rranpezatess of Plogud betveeen 3G 10 3026y Whengompound 3R&YEI n v i s
0, So .__Thus,. . n_compaounds .5 (Y5 0) .and. Y= cted with
13 to NReb A e SRR I Erad Factk (BRoRR ot Sp R BRT, T
the prpseReeatinedrsthge@ng base, for exanple sodi um hydride, in a polar

aprotic solvent, such as A DMF or DVBO at tenperatures of about between 0C
t 8 150C. W Simssip ot e dopirgd/b3 dngrpiazel-2-ones Ky fippgoaRouRG LHist i ons

i dent | ; BeECAhRYVEs) 19K Lf'Scheie BRipsAMTY BRq ar €
used. %@o@p%s&%@ﬁ?h%ﬁ?ﬁ@%g%l red@%%%?%)g%a |(§Iglg15€l -ongs 16, fl? om conpound
14 is Bacconplished in the two steps (C4 and C5) exactly as described in
Schene B, Steps B4 and

Scheme C
R A
R, 1 X / ﬁ\
X Step C1 Step G2 P
I P ———> Lg—(CH )/Zi/)\a > WY (ORI N R,
HY—(CH): N R, #n N % NH,CSNH,
5 veo 6 11 5a Y= SH
or H,NR, 5b Y=NR,
12
R‘l
Dy
HY—(CH,) /)\R . Step C3
» N2 ROOC— ARYL—(CH,),—Lg - -
5

5a 13

Bb

2

R
X Step C4
R'OOC—ARYL—(CH,)—Y—(CH )—2\ )_2\)(
2 #n NJ\H—" H,NNHCO—ARYI—(CH,);—Y——(CH,)- 4 ék
N
15 R,

14

Step C5

0]

AP

0 A
HN. X
N® ~ARYL—(CH)—Y—(CH—C L
N" g,

15 16



B5. Scheme CR R+ R+ X Step C1 // Step 02 ) / J~ HY-(CHZ " N RZ HY-(CH,)
N Rz Lg (CH2)" NRZ NH2ZCSNH2 5 Y=0 6 11 5aY=SH or H2NR3 5b Y= NR3 12 R+
X HY- ( CHXyO200B08RZ6St ep 03 + R OOC- ARYL-(CH,),-Lg 5 5mCTBS20B8301R855R+

R OOC- ARYL- (CH2) T Y-(CHZ X/ Step C4 No.\ HZNNHCO- ARYL- (CH2) ~ Y-(CHZ 14 RZ
15 NRz Step G5 O-OR + HN N~ ARYL-(CH2)~ Y-(CH2 -, ~x t, R2 15 16
WO 2005/ 097763 PCT/ US2005/ 010855 -19 In Schenme D an alternative approach
t o conpoundm Sdhefner Pudnoaltenvdtive @pproZch ® coffid@nds of formula I wherein Z is -(CHo)ys-

Y-(CHa),- is shown. The scheme is most useful to synthesize compounds wherein n
represents 3 to 5im the alkylene chain attached to ARYL.
In Step D1 the terminal aldehyde compound 17, which can be synthesized by the

5 method described in Scheme A, is converted in a two-step reaction sequence to the terminal
acetylene, 19. Thus, reaction of 17 with bromomethylenetriphenylphosphorane (first step)
with potassium t-BuOK produces an intermediate bromoolefin (not shown), which is
subsequently treated with 2 equivalents of t-BuOK (second step) to the form the acetylene, 19.
The reaction sequence for the conversion is described in Pianetti, P., Ter. Letters, 1986, 48,

10 5853-3856. Also. see Corey, E.J., et al. J. Am. Chem. Soc., 1969, 91, 431 8-4320.
Alternatively, as shown in Step D2 intermediates of the type 19 can be prepared by
displacement of a leaving group from an intermediate such as 6 (see Scheme C) using a
nucleophile, such as 18, wherein a terminal acetylene is incorporated.

In Step D3, Sonogashira coupling of acetylenic intermediate, 19 with the aryl iodide,

15 20 is effected in the presence of tetrakistriphenylphosphinepalladium (0), cuprous iodide and a
suitable 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
of compound 21 to give the saturated ester 14. Typically, the reduction can be accomplished
by use of catalysts such as palladium on carbon or chlorotris(triphenylphosphine)rhodium(I)

20 in an inert organic solvent with hydrogen at pressures between 30 to 300 p.s.i.. The reduction
can be run at a termperature between room temperature and 175°C.

Synthesis of the desired 1,3,4-oxadiazol-2-ones 16, from compound 14 is
accomplished in two steps (D5 and D6) exactly as described in Scheme B, Steps B4 and B5.

25



Y-(CH2)n is shown. The schene is nost useful to synthesize conpounds
wherein n represents 3 to 5 in the alkylene chain attached to ARYL. In
Step D t w0 t@sodtried al dehyde conpound 17, which can be Bymusmsi/messsby t he
5 nmet hod described in Schene A is comgerted in a two-step reaction
sequence to the termnal acetylene, 19. Thus, reaction of 17 with

br ononet hyl enetri phenyl phosphorane (first step) wth potassiumt-BulOK
produces an internmedi ate bronool ef i fchemmDshown), which is subsequently
treated with 2 equival egts of t-BuOK (second step) toghe formthe
acetylene, 19. The reachi on sequence for the conversi Oy_is described in

Pi anet tig, (CH%?_]tY_( sX 1986, 48, 10 5853-5856, Al/sz,_f ee Corey, E J.,
et al. J. Am em  S0c. ) 9, 91, 4318-4320. Loart%pnat NvelR, as shown in
Step D2 internettiates of the%ype 19 can be prepared b§ displacenent of a
| eavi ng grouprEnem an i nternmedi ate such as 6 (see Schene C) using a

nucl eophil e, such as 18, whgrein a term nal acetylene is incorporated. In
Step D3, SonogaBhfraBcBupl i ng chep@set yl eni Senibat ¢rmadi-aten,) W9 Mdde the aryl
i odi de, 15 20HFgBePf ected i n\t he presence of 18
tetraki stri phenyPPh&EPHhepal 1'vdi um (0), cuprdus iodide and a suitable
organic base in an inert solveny to yield th¢ coupled term nal acetyl ene
21. The reduction of the acetylene, 21 can then be acconplished in Step D4
by catal ytic hydrogenation of conpound 21 t‘o:};ve the saturated ester 14.

Typically, the reduction can be acconplished byxuse of il ysts such as
pal | adi um on carbon or chl or 8EFFs(EHlpieni=h ine)rhadiunf1) 20 in an

i nert organic solvent with hydrogen at19pressur§s t WeEH 3051300 p.s.i..
The reduction can be run at a tenperature between room t*8nperature and
175C. Synthesis of the desired 1, 3, 4-oxadi azol -2-ones 16, from conpound 14
is acconplished in two steps (D5 and D6) exactly as described in Schene B,
Steps B4 and B5. 25 WD 2005/ 097763 P&/ US2005/ 010855 220Scheme D R R X
OHC- (CIt2)m Y-(CH , N\ Lg-(CH2)" /NRZ~7 R2_6 nme 1-3 1. Ph3P' CH2Br 1Br-,
Step D1 Stef® —H@i‘fnﬁzﬁﬁm&»—/%‘&?é =N
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Scheme E illustrates a particular synthesis of compounds of formula I wherein Z is —

5  (CHy).NR3(CHa),-. In this approach, the linker Z is constructed by a reductive amination of an
aldehyde with an amine. For example, in Step E1 treatment of 5b (wherein Y =NR3) with an
aldehyde, such as 4-forrmyl-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 triacetox y-borohydride provides the required intermediate 14a (n=1).

10 Similarly, in Step E2 treatment of an aldehyde such as 17a with an amine, such as 4-

aminoalkyl benzoic acid methyl ester (n= 1), compound 23, provides 14a, wherein n is 1 and



THF, t-BuOK 2. t-BuOK (2 equiv.) 18 RI Step D3 HC (CFF2y. -(CH2) ~1 19 N
R R 000-ARYL-1 2 20 R Step D4 R OOC ARYL - (CFt2rmY-(CH2); NR 21 2
R Ft R O@@ROBRMRIGELH2) T Y- (CHZ ~ Step D5 N HZNNHCO ARYLPCTUHR)NSM0BH 14 R2
15 R2 Step D6 OO R HN_N'~ARYL-(CkY)- Y(CHZ 16 N R2 Schene E
illustrates a particular synthesis of conpounds of forrmula | wherein Zis

5 (CH2) INR3(CH2)"-. In this approach, the linker Z is constructed by a
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Scheme E
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Scheme F illustrates the synthesis of compounds of formula I wherein Z is —5O,
(CH,),-. In Step F1 treatment of an aryl sulfonyl chloride, 24 with aqueous sodium sulfite
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,
15  pyridine, sodium methoxide or sodium hydroxide provides intermediate 26. Intermediate 26
is converted to the corresponding 1,3,4-oxadi azol-2-one, 28 in Steps F3 and F4 as illustrated

in Scheme B, Steps B4 and B5.



2-ones 1l6a as described in Scheme B, Steps B4 and B5. More generally,
appropriate amnes (R ' OOC ARYL-(CH2)"NHR3) are prepared fromthe

COrr espondmgoosioer7s3 es or nitro conpounds by catal ytic hydr/og®ns0i083s or
fromacetylenic 5 am nes and an aryl _g2odi de or brom de by Sonogashira
coupling followed by catalytic hydrogenation as described in Schene D.
Schene E R X HY-(CHZ), N-pk + R OOC- ARYL-(CH2),-,CHO 22 5b Y= NR3 Step
El R X R OOC ARYL-(CH2),NR3 (CH2)SciimR®F14a Step E2 R X OHGC (CH2),, NRZ
+ R OOC- ARYL- (CH2), NHR3 Step E3 17a 23 0~-0 R Rl Step E4 x HN,

N~ARYL- (CHZ) ~ NR3 (CHZ) ~ H2NNHCO- ARYL- (CH2) .NR3 (CH2). N;'-R2 RZ 16a 15a
10 Schenme F illustrates the synthesis of conmp ds of fornmula | wherein Z
is -S®@ (CH2)"-. 4nPtep FI treatment of an aryisul f ofig? 2chl oride, 24

W th RREARNLERE urrsubfi Reoc-prdsPdes. tilge- aH )F ™ id, 25. Reaction of
25, as in St4ep F2, with an internedi ate such as g in a polar solvent such
as DM, acétonitrile or ethanof in the presence®f a base such as DBU, 15
pyri di ne, sodi um et hoxi de or sodi um hydroxi de provi des internediate 26.

I nternedi ate 26

R, 1
%
X Step F3 I
I /)\ —  HNNHCO-ARYL-SO;—(CH,) 4 /)\R
R'OOC-ARYL-S0,- (CH,); N R, 2 ; 20 N 3
26

27

Step F4

O}———o R,
HN“N/AAF{YL—SDZ—-(CHE);]——Q
NR,

28

5 Scheme G illustrates the synthesis of compourrd of formula I wherein Z is—
O(CH3),CO-. The scheme illustrates the case whereir n is 1. The starting 2-acyl heterocycle,
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,

10 7(10), 967-993. and Singh, J. et al., Journal fiir Praktische Chemie, 2000, 342, 340-347).
Preparation of the intermediate N-methoxy-N-methyl carboxamide is most conveniently
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.

15 Thus in hand, 29 is brominated to produce the bromoketone 30, as shown in Step G1.
The bromination can be accomplished by well-known methods, for example reaction of 29
with pyridinium bromide per bromide in acetic acid ox reaction of 29 with Br; in an inert
organic solvent such as dichloromethane. The resultin g bromoketone 30, in Step G2, is

reacted with the arylhydroxy ester 7 under conditions described in Scheme B (Step B3) to



is converted to the corresponding 1, 3, 4- oxadi azol -2-one, 28 in Steps F3 and
F4 as illustrated in Schene B, Steps B4 and B5. WD 2005/097763

PCT/ US200%@1@85%7763 22 Schene F Rl X Step F2 R 000- ARYLPEDECD0B0OgSSFI /

R OOC- ARYL-SO2H + L9-(CHz) N2 24 254, R R X 1\/rX1l Step F3

R OOC- ARYL- SO2 (CH2)™ NNE "R2 H2NNHCO ARYL-SOz (CH,), N' 2 26 27 Step F4
OR OHN~ N ARYL-SO0Z (CHz NRz 28 5 Schenme Gillustrates the synthesis
of coantﬁmrddﬁlmo@&ndmsteaﬂ Thekebne ﬁmicéeneﬁ(cﬁﬂzglei@@roteﬁed aschlestad 32| dashomat es
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out bystheagéBon of the acid with N-methoxy- N nethyl hydroxyl am ne
hydrochl oride in the presence of a peptide coupling reagent such as EDC,
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bromoketone, compound 30, with a larger bromoalkanoy! substituent (Br(CHz),CO-, wherein

10 nis2to5).
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The brom nation can be acconplished by well-known nethods, for exanple
reaction of 29 wth pyridiniumbromde per bromde in acetic acid or

reacti on WO 2@53Mp71768 Br2 in an inert organic solvent sSuchCEHES2005/010855

di chl oronet hane. The resulting bronokgtone 30, in Step G2, is reacted with
t he aryl hydroxy ester 7 under conditions described in Scheme B (Step B3) to
WO 2005/ 097763 PCT/ US2005/ 010855 -23 afford the coupled ester 31. The

ket one funcSdhemalti fiystraesIhe procpdutdot the paspatice viFoBgoundss affomnulailn Step G3
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br onoal kano substituent (Br(CH2)1CO-, wherein_ 10 nis 2 to 5). Schene G
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accomplished by first treatment of 38 with TFA in an inert solvent such as dichloromethane

10 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
methods well known in the art. Compound 40 is then converted to the 1,3,4-oxadiazol-2-one
ketal 42 in Steps H5 to H6 by the standard sequence as described in Scheme B (B4 and BS).
Finally, in Step H7, the ketal functionality in 42 is cleaved, as described above in Scheme G,

15  Step G6 to afford the desired 1,3,4-oxadiazol-2-one, compound 43.



\WAN N N ARYL-0X 33 Rz \NNR 34 z O Step G 0 Rl ~0 HN N~ARYL- O (CH2) ?~
NR35 2z n=1 15 WO 2005/097763 PCT/ US2005/ 010855 -24 Schene H

i Il ustrat seotdeoprrexedure for the preparation of conpounecT/ub20h®emsdsa |
wherein Zis -(CH2),CO. In Step H, _t4e appropriate

met hoxycar bonyl - substituted heterocycle, 36 is treated wwth 2 equival ents
of the Iithiumenolate of t-butyl acetate in a solvent such as THE or DMVE
at a tenperature ranging from -78CSthemobim t enperature to 5 provide the
ket oacetate internmediate 37. In Step H2, treatnent of 37 with a base such
as sodiumhydride in an inert solvent at a tenperature between -10C and
room terrperattge fol |l owed by al kyl ati gn of the resulting anion with an

el ectrophile 3s Ik yﬁel ds|th nced intermedi ate ket odggsier 38.
The decar boxy a o ar bRCOGTHYNpIdgiled by—fst
treatment of 38 Wt TFA in a inert so t such as ¢ chl oronethane 10

fol | owed by thgrnol yS| s at a tenperature befaveen 70 C and 150 C to provi de
internedi ate ketoester 39. The ketone functionality in 39 is protected as
a ketal 40, as shown in Step H4 by nethods well known in the art. Conpound
40 is then converted to the 1, 3, 4-oxadi azol -2-one_ ketal 42 in Steps H5 to
H6 by the stangarq) requence as described in Scheépe,B (B4 and B5). Finally,
in Step H%h a unctSieoHal ity in 42_is cl X as desmepHaed above in
Schene G /IT% Step o afford ¥ hé%i’@m ARG TCE)n - séq;éazoﬁzi‘on_e,’corrpound
T/ 52005/ 010855 -25 Schene H ORI X Step H 1A 10
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5 Biological Examples:

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

the invention. However, they should not be construed as limiting the invention In any manner.

10 Determination of ECsq values in the cell based PPARdelta-GALA4 assay:
Principle

The potency of substances, which bind to human PPAR delta and activate it in an
agonistic manner, is analyzed using a stably transfected HEK cell line (HEK= hvauman embryo

15  kidney) which is referred to here as PPAR delta reporter cell line. The PPAR delta reporter



ROr \ A~ // XROOC ARYL-(CH2)-~9 R2 _ \\NR 13 36 37 z , Step H3 ~
/1] Step 4 OOR 1O R~ O~1" ROOC ARYL-(CHz). \N \ Rz CH241 N R2
38 39 ARWO 0008M97763~ R Step H5 Step H6 R OOC- ARYL - ( GrC/HS2009010835ZNNHCO-
ARYL -(CHZ) z vO Rz 41 ~/ON-R40 OO R /> ARYL -(CH2) X Step H7 00 Ri
HN-N CO ~ - 1 /-ARYL -(CHZX: ~N R2 HN-N 42 43 p R2 5 Biological Exanples:
The following test protocols are used to ascertain the biol ogical

pr opercelldine ohntpine two gamigredtsnats, rHicifarase aepdrten elemeat (pepltdiiGALEa%pl es are

bei ng pr esent o further illu the i tian. (€ shoul d
e AL 3al BB S TR e Wb BH AR MRl ot ¢
of ECRQpxaliBesf iHe IhdifersetpdiRs slniRR RGehdiag GAlaPTRSS dylta ligdhid MChestably The
potency” of substances, which bind to hunman PPAR delta and activate it in an
and constitutively expressed fusion protein GR-GALA-humanPPAR delta-LBD binds in the
5 cell nucleus of the PPAR delta reporter cell line via the GALA protein portion to the GAL4
DNA binding motifs 5-upstream of the luciferase reporter element which is stably integratecl
in the genome of the cell line. There is only little expression of the luciferase reporter gene in
the absence of a PPAR delta ligand if fatty acid-depleted fetal calf serum (cs-FCS) is used in
the assay. PPAR delta ligands bind and activate the PPAR delta fusion protein and thereby
10  stimulate expression of the luciferase reporter gene. The luciferase, which is formed can be

detected by means of chemiluminescence via an appropriate substrate.

Construction of the PPAR delta reporter cell line:

15 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”. Irx
a second step, the PPAR delta fusion protein (GR-GALA-humanPPAR delta-LBD was stably’
introduced into this cell clone. For this purpose, the cDNA coding for the N-terminal

20 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 S139-Y441: Accession # L07592) was cloned in at the 3’-end of this GR-GAILA4
construct. The fusion construct prepared in this way (GR-GAL4-humanPPAR delta-L.BD) w as

25 recloned into the plasmid pcDNA3 (Invitrogen) in order to enable constitutive expression by
the cytomegalovirus promoter. This plasmid was lincarized with a restriction endonuclease
and stably transfected into the previously described cell clone containing the luciferase
reporter element. The resulting PPAR delta reporter cell line which contains a luciferase
reporter clement and constitutively expresses the PPAR delta fusion protein (GR-GALA-

30  human PPAR delta-LBD) was isolated by selection with zeocin (0.5 mg/ml) and G413
(0.5 mg/mi).



agoni stic manner, is analyzed using a stably transfected HEK cell line
(HEK= human enbryo 15 kidney) which is referred to here as PPAR delta
reporter ®abbookisress The PPAR delta reporter WO 2005/ 097 783r/US2005/010853
PCT/ US2005/ 010855 -26 cell line contgins two genetic elenments, a
| uci ferase reporter el enent (pdeltaM GAL4-Luc- Zeo) and a PPAR delta fusion
protein (GR GAL4- humanPPAR delta-LBD), which nedi ates expression of the
| uci ferase reporter el enent depending on a PPAR delta |ligand. The stably
and copsti tutlgel y Sx ressed fusion protein GR- GAL4- humanPPAR del t a- LBD
bi nds Aﬁ%ﬁﬁ@ﬂ@@?—of the PPAR delta reporter cell line via the
GALA protein portion to the GAL4 DNA binding notifs 5 -upstream of the
| uci ferase reporter elenment which is stably integrated in the genone of
t he céThe ddtimigy of HBAR dedtaagbyists it deteymingst inss3-ay eBay. ehiehis deggribed belepor t er
gge in the absence of a PPAR delta ligand if fatty acid-depleted fetal
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acti Vahgy yhe PPAR delta fusion protein and thereby 10 stinul ate expression
of the Iumferase reporter gene. The luciferase, which is fornmed can be
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st abl E!)ﬂ??&ﬁltﬁi@ehawh&:{has irdxecCwith tliei fnﬁowmotmldﬂnbn&rﬂ()&c’s s$-HoISd et kalf seuin; cl one

s AREANOHRE iR iﬁéed el eE0 B R ieBRL bR mERGHR. PPAR al pha
r or t(% ofAlh27 nBe froger), g@ﬁ@ﬂﬂﬂs@éﬁ&nyélﬁ%oﬂﬁﬁﬁ(ﬂﬁmﬁ-lfmslnﬁmro@é@)ta@ﬂdm

unmanPPAR D was st abl introduced into this cell clone.

For t hnM btglpemeie (#aéomw Swdiregend &hetqu&n\mup@ taken alaco i standsrd ¢edl AP of

th A
oot | PGB g P b HRRRD Bnt@h 6 3P Bptirr By WS- LR R b Rnb G S8 L4
(AccessOoHE 30PR4&ERlent JR aedhéshefl ohbewlith gandl dfiBS (g 4tie0vadh Infitrogem)human
PPAR delta receptor (amino acids $139-Y441;, Accessi 03 # LQ75 cl oned
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const i I'vel'y expresses R delta fusion protein (GR-GAI A 30 hunan
PPAR del ta-LBD) was isol ated by selection with zeocin (0.5 ng/m ) and (418

20 Day 2

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, Invitrogen) 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).
25 Test substances are tested in 11 different concentrations in the range from 10 gM to 100 pM.
More potent compounds are tested in concentration ranges from 1 M 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
30  immediately added to the cells. The dilution and addition of the substances is carried out by a
robot (Beckman FX). The final volume of the test substances diluted in medium is 100 gl per

well of a 96 well microtiter plate. The DMSO concentration in the assay is less than 0.1 % v/v



(0.5 ng/m ). WD 2005/097763 PCT/ US2005/ 010855 -27- Assay procedure and
eval uation: The activity of PPAR delta agonists is determned in a 3-day
assay, whwah2dosiogescri bed below. 5 Day 1 The PPAR del t apaepsrobseioesl | |ine
is cultivated to 80% confluence in DVEM (# 41965- 039, Invitrogen) which is
m xed wth the follow ng additions: 10% cs-FCS (fetal calf serum

#SH 30068. 03, Hyclone), 0.5 ng/m zeocin (#R250-01, Invitrogen), 0.5 ng/m
418 l‘imC(rdﬂr(Iﬂ:@YQi@lZ:WIOtbnviEffﬁ@tgeﬁﬂle sobeepeni ci | i n-strept orryci n sol ution

The cal t EAc Pl ik B8R0 o ool prPA BB Aalel SPAAP R ek U GBEE0)
Bect Onlﬂiﬁfé!ré}ﬁﬁﬂﬂce'n&aﬁozféeiﬂ orféd tb%ﬁmm@aﬂ@ateqnn@ionaig@ﬂmb hRkgy ﬁf@&ﬁnce of 5%

CO2. The 80% confluent cells are washed once with 15 of PBS (#14190- 094,
| nvi t ringiidual plate Fthedssaytplates ar inubaied pspmingBbaies %ﬁﬂ’(@@s@é@ @G for 24 h.

Loint o i Nextrd s 2bih of p ToRAblhPettfiigh of el soliclls Del Hegs gog *"

Cel I's tﬁEQSﬁ qﬁﬁlntdlﬁ'ing%‘lgl‘éﬁhlcelw Tﬁhé’t@ét%ﬁﬁst%ce@ﬁ@: tgsl’eed)fn @m%réﬁ@l | mcrotiter
plate wth clear plastic base (#3610, Coming Costar). The plates are

i ncubateeentratione, iodtiplicatd, fruthes assmplbatsarup.t 37C and 5% CX2 for 24 h. 20 Day
2 PPAR delta agonists to be tested are dissolved in DMSO in a concentration
of 10 MM This stock solution is diluted in DVEM (#41965-039, Invitrogen)
whi ch béygi xed with 5% cs- FCS (#SH 30068. 03, Hyclone), 2 mM L-glutam ne
(#25030-024, Invitrogen) and the previously described antibiotics (zeocin,
8, peni cipli (iR Y t AE vl i 11
(?lﬁtjrferent c%%%iégfxrﬁ;%h%tﬁé |n9?%l}e\5t?9§%ed§§ gg%]ti%gﬁﬁto §§m§téglvrf10 Mor e pot ent
conpouindsbaasre atidthieenedinmdo apimted atff. &me celigas 1¥z2ed tmy pmdtmr(g 0pbof Buightet ween
100 nM nd 1 um of the PPAR del orter seeded on
day 1 9 oy P ey rpResuiinarch BRpiads o iRy s P iR Shot - and
the 1t egbnSiRplkARGESn tel dAethri10 Rdtey) rfhé‘hﬁcroﬁfér piRt@hRhstratieate t 0 t he
cells. The difl'ution and addition of the substances is carried out by a
robot loBeudmetnr (Djlux Tiem Wahiat). ¥o¢ meesusingttinee fassechswpld phmgagotier platiisiln
nﬁﬁl umis 100 Al per well of a 96 well mcrotiter plate. The DVSO
cohceritfation in the assay is less than 0.1 %v/v

Evaluation:
The raw data from the luminometer are transferred into a Microsoft Excel file. Dose-
effect plots and ECsq values of PPAR agonists are calculated using the Xi..Fit program as
20  specified by the manufacturer (IDBS).
PPARdelta ECs values in the range of 1oM 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 to determine partial agonist or antagonist activity is

described below.
25
Determination of Effectiveness of Partial Agonists or Antagonists At the PPARdelta Receptor
This assay determines if compounds act as partial agonists or antagonists at the
PPARGdelta receptor.
30 The plating and harvesting of the assay plates is as described in Day 1 and 3 above.
Day 2

The partial agonist or antagonist and a known selective agonist are diluted in DMEM
(#41965-039, Invitrogen), which is mixed with 10% cs-FCS (#SH-30068.03, Hyclone), 2 mM



WO 2005/ 097763 PCT/ US2005/ 010855 -28 in order to avoid cytotoxic effects
of the solvent. Each plate was charged with a standard PPAR delta agoni st,
whi ch waswo kmshsessli luted in 11 different concentrati OPSI/URIOTEIBESS t O
denonstrate the functioning of the assgy in each individual plate. The
assay plates are incubated in an incubator at 37C and 5% CO2 for 24 h. 5
Alternatively, 20L of a | Ox final concentration of the test substance is
added digleidiye (#25080:024 SRvitrogen) @idrthe gretvivaslyl cwscaﬂnedehtilsiotid'sf(e:ed)cés,thll8
substances_are tested in 8d|ff en concentrati o in tri at e,

this aBEHGIR aadstEeptomycmig2 @lr?ﬁénwcwaﬁansr IHE‘lp 810 %]:Eer%aﬁ"t'%‘d
with th C I e nediumis
aspi rat Jﬁ %#.aﬁ%%gﬁfg{eylgﬁgdgétﬁgggggﬂlt&%@ge&ttsg?yngmgoqr? éﬂaga E&Mhafw do

r eagenincbatedniPamineghitor att3y°E€ant SHeCO, dor 3D Ms! ITemnmr:@ﬂltetreof Pe0E After

i ncubation at. roomtenperatur e dark. for t he crotlter
bl 5t o< kB StlsceRgop R RE e ABPEHe Bl B SRR P REb R L £ g
time fepegashp \Isﬁéé ar®fincAbMicd 10 hh IRUbRbRLE TP ahd S¥CES or Faval Tiad dfeset on Tiee raw
dat a fromthe 'um noneter are transferred into a Mcrosoft Excel file.

Dose- kit selpttitesaganidtsBiSo svia detenniord FRrARC gatipkazonist or avdgonisat ed usi ng
the XL . Fit program as 20 specified by the manufacturer (I1DBS). PPARdelta
EC50 vaPMFER f‘tﬁ&}‘he range of 1nMto >10 Mwere neasured for the PPAR

nodul ators of the exanples in this application. Conpounds of the invention
of formula I can act as agonists or ant agonl sts. The assay to determ ne
phPtial agonist or antagoni sSPAREARMIGLBDJEadEESE el ow. 25

Det erm nati on of Effectiveness of Partial Agonists or Antagonists At the
PPARde 2.8, 0to,r This assay determnes if conmpounds act as parti al
agoni s nists at the PPARdelta receptor. 30 The plating and

?ﬁéVSZH .”% TR Oa%piééiﬁ@ewd RS BPRET  ve agoni st are dil ut ed

5 DVEM dsCo@gwdenip N which is mixed with 10% cs- FCS
(#SH— 20068 CItsveeW& one), 2 mv|
100 mM DTT

13.9 uM GW2331 in EtOH HOT
20 10 mM GW 2331 in DMSO COLD

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

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

10 M Tris(pH=7.6 0r 8)  10ml

50 mM Kcl 25 ml
0.05 % Tween 20 0.5 ml

30 Millipore Water 964.5
Check PH=7.6

Binding Buffer:( Prepare fresh binding buffer every time)

35 ‘Wash Buffer 50ml
10 mM DTT 5.5ml

Preparation of Reaction Reagents for 1 Plate:

40 Glutathione Coated SPA beads

Each SPA bead bottle contains 500 mg beads



WD 2005/ 097763 PCT/ US2005/ 010855 -29 L-glutam ne (#25030-024, |nvitrogen)
and the previously described antibiotics (zeocin, (418, enicillin and
st rept omy Y@ FOEE976X desired final concentrations. Ten nfeFUPINFPLERF t he
partial agonist or antagonist is addéf-to the cell-containing assay pl ate.
The assay plates are incubated in an incubator at 37C and 5% CO2 for 30
mnutes. Ten mcroliters of the _20 kn sel ect.j,ye a ists are .t hen
added Regpragituier0meg of SIPA Rgalsing © 8} ot fegan r"véi-l;()ﬁcgﬂggfc?%ﬁw WeFﬁ@ assay
pl at e gke¢iqpeubated in an incubator at 37C and 5% CO2 for 24 h. The effect
n the 'known sel ective agonists EC50's is determ ned for each parti al
agoni st or antagoni st concentration. 10 SPA PPARdel t a- LBD Bi ndi ng Assay
St ock i0 Trjs (,pH=8..0 pH=7. 6) (Gene Medi ci ne Stock Room) 15
RABERHBIEA T NGB WEUMIORZ DURER W DTT 13.9 uM GA2331 in Et OH HOT
205 10 MM GW 2331 in DMSO COLD PPAR-al pha (Conc. varies) Ex: .884 g/1 25
Wash Buffer:( Store at 4C. Buffer is good for or_le‘weekf) 10 MM Tris(pH=7.6
or 8) Addimg 1561 eivibisue r@®nsiitited FPOebeadT e e 2 of Bimling bulsyy M | 1 i pore Water

964.5  Check PH=7.6 Bi.ndi Buffer:( Prepare fresh binding buffer every
time) ad%f:’\/é%ﬁ@bf’@? dﬁste%%ea Riekf ‘V‘?'ﬁ@?%@g'w %ﬁﬁtgr ation of Reaction
Reagents for 1 Plate: 40 d utathione Coated SPA beads Each SPA bead bottle

contai ns 500 ng beads )
Use 2xml of above diluted beads for each plate (no dead volume included).

10
3H GW-2331 plus GST-PPAR delta-LBD (for one 96-well plate no dead volume) 13.9 uM
40nM / well

3.0 ml/plate (Including dead volume)
15 I 3H-GW2331 specific activity is Imci/ml(From Amersham), dilute 17 pl of 3H GW-2331

into 3.0 ml of Binding Buffer = .08 uM
If protein concentration is 1mg/mL, add 21 ul of proteins into 3.0 mt of binding buffer.

20  In Summary: ONE 96-well plate: 3000 pL Binding Buffer + 17 uL of 3H-GW2331+21 pL of
GST-PPAR-delta(lmg/ml)

Control Plates

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

In cblumn #1:
Add 5 ul of cold GW2331(10 mM) to the wells E-H.
Add 45 pL of DMSO to the wells A-H.
30
In column #12 (3-fold dilution):
Add 10 pL of cold GW2331(10 mM) to the well A.
then add 90 ul of DMSO to the well A, mix well the solution.



WO 2005/ 097763 PCT/ US2005/ 010855 -30 Reconstitute 500ng of SPA beads in 5
m of wash buffer, and will be good for few weeks) Store at 4C Prepare

di | uted SO BWAE%7PH the binding buffer. 5 Adding 1 ml BET/HBHWOE010855
reconstituted SPA beads to 60 ml of BBhding buffer adding 20 | of above
di luted beads to each well of a 96-well plate. Use 2m of above dil uted
beads for each plate (no dead vol une included). 10 3H GWM 2331 plus

GST- PrAR2Q &l eBIDIMBBO (16 the welds B6Hwel | pl ate no dead volume) 13.9 M 40nM/

well 3.0 . m/plate (Jncludi d volupe) 15 If 3H GA2331 specific activity
is |rr£‘f}kFH1r61(l‘#|S8 tMF%%WQﬂﬁﬁa%’WWe 3H GW2331 into 3.0 nil of

Bi ndi = ; g fhigQrgentration is Ing/nm, add 21 | of

pr ot esa%gﬁ%é;gj&?ﬁ&%&ﬂo?gﬁﬁné uffer. 20 In Summary: ONE 96-wel | plate:
3000 pHenBiladig] Bstbfier fromlT tpD, ofix 3#1IGN2331+21 L of GST- PPAR-del ta(l ng/m)
Control Plates 25 A 96-well Mdther Plate(For 2 control Plates) In colum
#B. Add 51 of cold GA2331(10 m\V) to the wells E-H Add 45 L of DMSO to

t he | -H -30.ln col #12 (3-fold dilution): Add 10 L of cold
msﬁ(@yw‘ﬂ RS T "hen add 90 | of DVBO to the vell A mix well
t he sol ution. WD 2005/097763 PCT/ US2005/ 010855 -31- add 201.1 of DMBO to
the wells B—E. take 101.1 solution fromthe well Ato B, mx well, then

L

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

Sample plates

To fresh CPC library plate, add 90 wl of DMSO

15
Take 10 ul of DMSO dilution and add it to 90 pl of wash buffer in a sample plate

Reaction Plates:

20 Add 20 pl of SPA beads and 30 pl of 3H-GW2331 with GST-PPAR-delta to each well of a

Reaction Plate.

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

plate.

Add 5 pl cornpounds from column 1 and column 12 of the control plate to the column 1 and

25  column 12 of the reaction plate.

96-well SPA. Protocol:

Let reaction plates equilibrate for 20 minutes to 2 hours.

30

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

Calculate ICs5g.



then take 10 1,.1 solution fromCto D, mx well. 5 Finally, take 10 p1l
fromF to H A control Plate (for 8 Reaction Plates) 10 A control plate is
1: 10 di | uW@m0P9¥ e not her plate. The dilution buffer |iBCHWRE0ESNSI[US fer.
Saniple plates To fresh CPC library pBate, add 901.1 of DMSO 15 Take 10 ul
of DMSO dilution and add it to 90 | of wash buffer in a sanple plate
Reaction Plates: 20 Add 201.1 of SPA beads and 30 | of 3H GA2331 with

GST- PPAR-delta to each well of a Reaction Plate. Add 5 | conpounds from

each well qf ate.

add 51 conpStneRATPars b T BURHSEARRACH by Mo AnkeBFt o SO 21

col ummyp vﬁs‘i‘@me%ré‘fpﬂok' he PBARf mbi@ atoeast theexahpicein OG- applitatiA (Rngfoandd : Let

reaction plates equilibrate for 20 minutes to 2 hours. 30 Seal the plates

bef or ef geuinvénitpniaf fernivile dobepet asaganisis (ARIAZERIFIS. Cal cul ate 1 C50. WD

2005/ 097763 PCT/ US2005/ 010855 -32 In the SPA PPAR delta-LBD Bi ndi ng Assay

| G50 values in the range of 1 nMto >10 M were neasured for the PPAR

modul ators of the exanpl eR ATMMIOEOgRIchd@titerultGiespounds of the invention

of formula | can act as agonists or antagonists. 5 RAT/M CE A i godendrocyte

cu: lturféMQqﬁlﬁﬁﬂﬁ on of cells: 1. Primary rat oligodendrocyte progenitor

cells ar ta 2-3) rats
mce gngparéergg‘%roﬁlg% ﬁgﬁ&}g?ﬁgﬁ eﬁrr‘%éléfgﬂgfa?fn%%lg fﬁﬁ?{h@%&g&rﬁg?ﬁam c?al

S epar at i on gt (pestaatal days 1-8) mvnot mjer andsiraenrcheddiffer ofeman(ahomcméla

10 by mechanical separation from the astrocytic monolayer using a modification of the

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% EFBS.
3. Collect oligodendrocytes growing on the astrocyte bed layer by shaking-off method
15 fourteen days after the original prep date. Centrifuge the Suspeﬁsion and resuspend the
cell pellet in serum free media (SFM; DMEM combined with 25 gg/ml transferring, 30
nM triiodothyronine, 20 nM hydrocortisone, 20 nM progesterone, 10 nM biotin, 1x
trace elements, 30 nM selenium, 1 pg/ml putrescine, 0.1% BSA, 5 U/ml PenStrep, 10
pg/mi insulin) supplemented with the following growth factors: Platelet derived
20 growth factor-AA (PDGF) and fibroblast growth factor-2 (FGF).
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.

Progenitor cell passaging to increase cell numbers for screening assays:

25 1. When the culture are confluent, rinse the culture with PBS, add trypsin and incubate
for ~2-3 min at 37°C.
2. Neutralize and centrifuge the cell suspension at 900g for 5 min.
3. Resuspend the cell pellet in SFM + PDGEF/FGF.
4. Feed the cells with fresh growth factors every 48 hrs to keep enrich for rapidly
30 dividing progenitor cells. '
5. Cells are passaged no more than 4-5 times prior to experimental assays.
6. All experiments involving oligodendrocyte progenitor cells were done using cells that

were continuously maintained under these conditions. Greater than 95% of all cells



techni que originally described by McCarthy and de Vellis (1980). 2. Renove
the nmeninges fromneonatal rat brain and nechanically dissociate tissue.
Plate ceM&2WH0778 f| asks and feed cells with DVEM F12 BCHUSZ0ERY08S3

Col | ect ol i godendrocytes growi ng on 3% astrocyte bed | ayer by shaki ng- of f
met hod 15 fourteen days after the original prep date. Centrifuge the
suspension and resuspend the ce|ll pellef,in serumfree dia (SFM DMVEM
conbi ned wek? 28BH iMBNOROSEREG dG § ,SS%‘SE %MQYFL?BW?%ane, 20 nM

hydr ocorti ! Qgesigerone, 10 nMbiotin, Ix trace elenents, 30 nM
sel eni um ?Rgsﬁ%&%ﬂ%ﬁu ne, }g 1% BSA, 5 Um PenStrep, 10 g/m insulin)
suppl enent &4 gehérhtetthatufealligowiendrogytoat24 if afteraatingRiragatiter cellsrwere dwitohagh owt h

f -AA (PDGF) and fi brohl -2 (F 4, Pl K
on PDL coated M sHBemERBcapEranatt Rrck i ¢ Rrogm g eecorlishs RIS EChont <

ase repl acgf, Téegxgeﬁ%eﬁmgsgaﬁep the cells in a progenitor state.
Progeni tor “ce passaging to increase cell nunbers for screening assays: 25

1. Wen & haleuatively, te entchefd we fentrali G 4G4 pragspsongellinomsmy Begisety ypsi n

cuspensi on GiersagrgRe T are Mot (Ve il AR BREP, Tl BRyRlD ot
PDGF/ FGF.  4ynfvaRdbiohs émlml@ Wistilin {1 gS1) 294 0V Buppsleinerited exer30 %4 Bordisorted keep

enrich for rapidly 30 dividing progenjtor cells. 5, Cells, ar assaged no
more than anedliafromdhgpBildf nevrebiptemaspll ineqdedyduce glifforpptialione f}%—?ﬁﬁ%

i.pvol ving ql i n : [ | wer e
é@nti nuousf’lff Srgf}élgﬁ? (g:éogtg%é %ﬁ@é%%elg%ﬁgﬁ%?ﬁe}éﬁéﬁm ea?gﬁbﬁgﬁ}% g;g/doit&?ﬂ g}l

cel | s WO 209w 4Y.7A83BFPaid MIRPGHOIR8&EEtvitE S wed ¢o ARBE I Fhifhopodimany & and
expressed 2' 3' -cyclic nucleotide 3'. - phosphodi esterase Il nRNA. 7. To
gener at e mEPEARTS PAGHARERITHEFEEICSPERUYE 4t t er pl ating progenitor cells were
swtched to SFM supplenented with or without |G- and grown under these
conditions for 7 d 5 prior to experinmental assays. 8. Alternatively, the

enr i c RetiMake CeliedTontdduad A'e@BEnt:pr ogeni tor cell line may be used, which

030 tvnt of: Bepi0 00735 St ST 7AWl Pom e bARSAGa il Bty
condi ti onegresence of mitogen (10 ng/ml) overnight.

2. In the presence of mitogen:

a. Next day, remove the old medium and add compounds in fresh medium (with
mitogen)
20 b. Compound dose response evaluations are performed at 6 different
concentrations (10 uM, 1 uM, 100 aM, 10 nM, 1 nM, and 0.1 nM);
c. Triplicates wells are run for each compound concentration.
3. In the absence of mitogen:
a. Next day, remove the old medium and add compounds in fresh medium
25 (without mitogen.)
b. Compound dose response evaluations are performed at 6 concentrations (10
1M, 1 pM, 100 nM, 10 oM, 1 nM, and 0.1 nM);
c. Triplicates wells are run for each compound concentration.
4. Caulture the treated cells for 7 d prior to using in experimental assays.

30 HUMAN QOligodendrocyte cultures

Preparation of cells:

1. Human neurospheres collected from E19.5 — E22 human embryo cortex) are cultured

for 2 weeks in progenitor media; DMEM/F12 containing 100 pig/ml transferring, 30



media fromthe B-104 neuroblastoma cell line. To induce differentiation,
CHA cells 10 are switched to base nedia with 1% fetal calf serum (renoved
after 2 da¥&300af7phsulin (500 nM. A2B5 and MBP i mmunof@Hb$1003/¢19855s used
to confirm>95% enrichnent in immtuBg and mature cul tures, respectively.
Rat / Mouse Cul ture Conpound Treatnent: 15 1. Put 10,000 - 15,000 cells /well
in 24-well PDL coated plates and culture the cells in presence of mtogen

(10 ng/ m ) wMdrindgtyronine, A nphBygiosedisene. 30 Mylmsegasterene, N2 2M bigin, IFerpve

t he ol d nmedi_um and add.c i i iatAn I?U::h b.
Conmpound dgk%aé:eregegb%l Ssgogggpegéé{?ﬂ%lﬁgaa%%%%? or hg'?%agsék’gi e?gir?\?t}epz’%
concent r at i pim] (kLM subpRnléhted0Rith DGR amMFGE. nM and 0.1 nM; c.
Triplicates wells are run for each conpound conceptration. 3. In the

absence 8f Neuresphgres are qgsociagpsl with anlneeaig &) Sfdd fUmMOi™d  conpounds i n
fresh nedi | ¥t : 3 [ 15l Hat i ons
arg perfg"rertgélsga? © iﬁ%e})iﬁ)%ﬁ(?}]{?’i?%ﬁ?)%ﬁé??%sg?%ﬁ%@%f%?%%%ﬁﬁ)ﬁ%g%%h 1 lﬁM and
0.1 nM; c.prdgéndor ertiRSconedidify PCFARGH @id iastuabmBydCdvidoheencoat i on. 4.
Culture the treated cells for 7 d_prior to using in experinental assays.

30 HTIMAK: OViedisded grayehiacters i Fepdenisthed et 40 of cells: 1. Human

neur ospheres col lected from E19.5 -E22 human enbryo cortex) are cul tured
for 2 weeks in progenitor nedia: DVEM F12 containing 100 g/m transferring,
30 WO Refxt 0afue T daidud820emmeht 555 -34 nM triiodot hyroni ne, 20 nM
hydrocorti sgne, 20 nM progest erone, nM.biotin, .Ix trace elenents, 30 nM
s&P eni uml- 664W§)@E?ijé\%d’il ,gr@?li’%’%ﬁ?ﬁ@%?ﬁl apgd qdd capmpoids 1p (e mFéfé’Bh n)
suppl enment e(qri‘él’f.r}ﬂ?%éa and FGF. 2. Neurospheres are dissociated with 20
Umnm papain at 37 or 30-50 min. 5 3. Cells are plated onto PDL coated

di shes af. déemspeyndaiossEspate toaluaioncatk ipevieithed a 3-p dilferanitconcanbigiions (10

cont ai ni ng pILD ’ /;,LIE/EFIO%QSMJ ﬂ)%%%%?\d%nd%??n%t h 5-6% C02.

3. Triplicates wells are run for each compound concentration.

15 5. Culture the treated cells for 7 d prior to using in experimental assays.

RAT/MOUSE/HUMAN Oligodendrocyte Specific Immunostaining:

Following compound exposure, oligodendrocyte-specific antibodies are used to assess ability
of compound to accelerate/promote oligodendrocyte differentiation (for example, 04, O1, or

20  myelin basic protein immunoreactivity is over time between compound treated and untreated
cultures).

1. Cells are plated onto poly-D-lysine treated 4-well chamber slides at 5x10° to 20x10°
cells/well and grown as described above. Sequential staining is performed on
oligodendrocyte populations with increasing degrees of cellular differentiation, as

25 determined by days in vitro without PDGF and FGF.

2. Live staining for 30 min at 37°C is used to detect oligodendrocyte stage specific cell
surface marker expression (including A2B5, O4, and O1).

3. Subsequently, cells are fixed with 4% paraformaldehyde, 10 min, room temperature.

4. Fixed staining procedures are used to detect oligodendrocyte stage specific marker

30 expression (including myelin basic protein, MBP).
5. Rinse with PBS.
6. Permeabilize with 0.1% Triton/0.01% NaAz diluted in 1X PBS for 10 min, room

femperature.

A



4. Media and growm h factors are repl enished every 48 hr. Human Cul ture
Compound Treatnent: 10 1. 24 to 48 hr after plating renove the old nedi um
and add covpowde’7sh fresh nedium (with mtogen) 2. ConPpOUHSRGHIEsIesponse
eval uations are perfornmed at 3-6 di ffgrent concentrations (10 M 1 M 100
nM 10 nM 1 nM and 0.1 nM 3. Triplicates wells are run for each conpound
concentration. 15 S. Culture the treated cells for 7 d prior to using in
exper i ment Blodswithl $-109RAFHNENGEIHUNBINA@Idilytide bdffeci ¥ Spaen- 100 and 1%

| mmunost ai ning: Follow ng c qQund expasur ol i godendr,ocvt e-speci fic

ant i bodi es 1&¢ Wlweﬁg‘%é&? Bi q(iiéiot%;e%&f’ d@é}fﬁ)%%agﬁeg”égg%lp’erro §§1e/ pr onot e

ol i godendr ggyt & fid ferentiation (for exanple, 04, 01, or 20 nyelin basic
protein inmunoreactivity is over tinme between conmpound treated and

unt r eat egl Axdd primay)antibodyGéiluted trastipbdy diduten buiel- y- D-1 ysi ne treated 4-wel |
chanber Iideuzi at 5x103 to 20x103 4©e¢jl s/well and grown as described above.
sequent | &1 TBeubRH QGHEN G EFHR 0T 1 i godendr ocyte popul ations with

i ncreasi (g N89S TiRE wiR PR aK Pinfrf REBSWEEDY OR 1 P@mirEactietosrmiengdabyredays in
vitro without P and FGF. 2. Live staining for 30 mn at 37Cis used to
det ect oll.Joddntirwitl apprepage seadity jggtibefics, 41 ik EROHAFTRBI2EEr essi on

par af o mh SONVREIS by SRS P AT SRR Rho BRI IR es

are used t qe@lpéatie.0l i godendrocyte stage specific nmarker 30 expression

(1 ncl udi 5'/59 nmyelin basic protein, NBgi 5. Rinse with PBS. 6. Penneabilize
viOt h 0. 183-Rinseosererabtiogs REMLPRA rsteyal yaie ¥SinpRgoFSrent R CHoom

t enper at - e ¢8R Hferel otvhi Ro&s10% goat
serum i n%ﬁ%e\g@&é\gg‘%{c&? @éﬁﬁ%%ﬁ%ﬁéﬁ ri to%%dxé%fgerand 1% 1gGfree

bovi ne ser PD@EFIRGH aons|SFM abad, SEM- ORI donnBIHGHESH) andi®mgaind, Fdyhand
tenperature. 8. Add prinmary antibody diluted in antibody dilution buffer.

5 9. | ncubdC&PSYEYni ght, gently rocking, 40 C

RAT/MOUSE/HUMAN Bromodeoxvuridine (BrdU) immunostaining:

15 ‘ To confirm that compounds do not promote cell proliferation.

1.  Oligodendrocyte progenitor cells are labeled with 10 uM BrdU for 20 hr and then
fixed with either 70% ethanol or 4% paraformaldehyde.
2. The cells are incubated successively with biotinylated mouse anti-BrdU and
Streptavidin-Peroxidase, with three intervening washes with PBS.
20 3. Colormetric visualization of the BrdU immunoreactivity is developed with DAB
and total cell numbers are assessed using the counter-stain hematoxylin.

4.  BrdU immunopositive cells are counted by two independent observers.

RAT/MOUSE/HUMAN Culture Image analysis: Fluorescent microscopy is used to quantitate
25 the extent of oligodendrocyte differentiation after compound exposure. This assay
demonstrates that selective agonists accelerate/promote 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)
immunpositive cells (mature process bearing cells with or without myelin sheets)
30 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



10. Next day, rinse with PBS 1X 5 mn, followed by 3X 15 mn each, room
tenperature. 11. Incubate with appropriate secondary antibodies, 45 m n,
room t enp&@ea9s@9774¥. Cell nuclei are stained with PCT/US2005/010855

4, 6-di am di no- 2- phenyl i ndol e (DAPI), -3m n, room tenperature. 10 13. Rinse
several times with PBS and eval uate using fluorescent mcroscopy. 14. The
follow ng conditions are conpared over tine and at different conpound

doses: PDGBhEGELnichwresd tSAMeay Gaaumbenef differentighg obgrgsndtgeyiss A8 tund,
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d i godendr Oﬁﬁf&mﬁﬁaﬁﬁﬂiﬁgi 7618% hsidfigioh dbgite dmaging syGet Bithld Zaiss RGolkamand
then fi'xed with either 70% et hanol or_ 4% par af or nal derﬁlde. 2. The cells
are i ncubat BRewooled$3iT) chpeinicoRgsicst 0T SATBYTHEGEPPeNt H BRYOFSQRif imaging

Streptavi di n- Per oxi dase i | | L it h PBS. 20 3.
Co$ ornmetri cP%fﬁE‘S%ﬁ ?gﬁeisgtnﬂg%l%u%%ﬁ%?nﬁ%@% ﬁ%ﬁg%@gﬁ&g@?g@lh}&gﬂ devel oped with
DAB and t ofmahusefiloréuseieristcasity. Ths pasadtags bhyBhpositun(ditfersnaatad) cells

hemat oxylin. 4. BrdU i munoposjtive cells are co i ndependent

) | ted by, t
observers. veary tobsesHUNMRN reglept anphgyes %P?E#g‘? the ﬁ?gﬁ%éﬁs &roscopy
|s used to el %‘{S’%@g Cetfilgh hEoBbRMEne! vik uagseadpRAder dfifagiaat i ation

af ter conpouno ure. i's assay denonstrates that selective agonists
accel er at e/ psratimds. ol i godendrocytes differentiation. 1. Manual Cell

Counting: E fiel m.y.sel ected f '
oo 1 o S EsteEente AEERI AT eaa e A RS R0 o o
MBP (or 04) fnﬂngﬁy[g@gﬁjetcgﬂgwggI(][,@o(afraﬁ@mm@cg@ss bearing cells with or

wi t hout myel i n sheets) 30 versus DAPI positive cells (total cell nunber)
cells are conpared in the control and drug-treated groups. 2. Automated

Cel | Coung i 0L SR RGRS - 85, U2 8] RefHRRYPERYLTS bRt ent of

ol i godend yte—drrfrerefttratt on-arte onmpound exposure. S x fields/well
were WO 2@@@%8&7 $AuRITRIGR 405 Rith8apactiBfion and drd gxtem| of oligddendrasytess t he

L5 15x103 cel 5 are. count BRI CHTHR HORFIDRASE e | mages.  wer e obtal ned
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2. Subsequently, mRNA is treated with RNase-free DNase, repurified, and then
converted to cDNA template using a RT reaction (Clontech Advantage RT for PCR
Kit).
20 3. PPAR delta pathway member transcript expression is quantitated using Sybr Green
PCR Master Mix. _
4. The 18S ribosomal RNA primer/probe mix (186 bp product), suspended in Tagman
2X PCR Master Mix is used as an internal control.

ac
By

5. Quantitative PCR is carried out using real-time Tagman™ technology (Gibson, et
25 al., 1996) with a model 7700 Sequence Detector System (Applied Biosystems,
Foster City, CA).
6. The results are analyzed using Sequence Detection Systems software version 1.91.

RAT ELISA Assay: To evaluate compound induced PPAR delta pathway activation and
30 the extent of oligodendrocyte maturation (changes in protein levels).
1. Plates are washed with PBS, and then keep on ice. Add 200 pl ice old lysis buffer (Tris
50mM, pH7.4, MgCI2 2mM, EDTA 1mM, B-mercaptoethanol SmM, Nonidet P-40
1%, Protease inhibitor cocktail (Roche): 1 tablet/50 ml) to each well.



HRc cool ed CCD camera connected to the same microscope. Al mcroscopic
imaging 5 paraneters were set for acquiring images for the anal ysis of

cel lul ar WOR9HP176Dr escence intensity. The percentage ofCNVBE2OHTHEI0BISve
(differentiated) cells versus total @glls (DAPI nucl ear stained) was
conpared in the control versus drug- treated groups. Cellular

aut of  uorescence was undet ect abl e under the inagi n% conditions. 10 3.
Human ol i Jodersdcots/beusiig pipetemiol updoyrn anskanin piatehrd 20H0 ep st 4 oS Hiber of
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Quantitati vgﬁ'fgdsluy?@?tggiels W?MO gaction (PCR): To eval uate conpound i nduced
PPAR del t 8. napbhwai1df biaddd HonabR dnbeadisicant ued welld. godendrocyte 15

mat uration (changes in nmRNA levels). 1. Total RNA is extracted from

cul tured ¢l igddEhdl ofidyiBPsAsssy Byffer ioZabh medlgent. 2. Subsequently, nRNA is

treated with RNase-fre se, r rified, and then .conyerted C.DNA
Lednl ate SsilAgIR e Mo TRBIR e BT PR PP RGP gemRTOR GE paker 195 ¢t S0 .
PPAR del ta %&%%R/fﬁ er transcript expression is quantitated using Sybr
G een PCR Master X. 4. The 18S ribosomal RNA priner/probe mx (186 bp
product ) , 6susqiehiled of the MMBReimtibeXy PoRiMEshgrgadd o dash weld as an i nt er nal

control. 5. Quantitative PCRis rrjied out using.real-ti a nTM

t echnol ogy- desWsihe gell. g at 5§§'§8§’ TRAP O %t%% crgy%fg Sh%-e‘;?ﬂg%ﬁlf%oﬂor
System (Appltgﬁgelg@éysterrs, Foster GCty, CA). 6. The results are anal yzed
usi ng Sequence” Detection Systens software version 1.91. RAT EL|I SA Assay:
TaOeval uas.e Wostpeelhd tingdaddWasinSoltibe Bleadmnby invettingihe phateprel abgbank e
extent of oligodendrocyte nmaturation (changes in protein levels). 1. Plates
are washed \/W%ﬁnéBS, and then keep on ice. Add 200 | ice old lysis buffer

(Tris S00Mpipkd ﬂlésueEBQ&-amneﬁBﬁﬁxghfé\doﬁcanm aafil with MBRIEIEaMssdyoni det
P-40 1% Protease inhibitor cocktall (Roche); 1 tablet/50 nm) to each
wel | . WO 200%fis (rast tealifutsbiogpediateyssior fg psoin the8esaye| | s by using pipette

Lo up dongl 3 38 i Bl R bnAM IR s AR to2all fom, The supernatant i's
15 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
absorbent material.
13. Add 100 ul of TMB Chromogen Solution to each well.
20 14. Incubate the well, shaking at 500-700 rpm on orbital microplate shaker for 10-20 min
at room temperature. Avoid exposure to direct sunlight.
15. Add 100 ul of the Stopping Solution to each well.
Read the absorbance of the solution in the wells within 30 min, using a microplate reader set

to 450 nM

In Vive Proof of Concept Models

Focal Lesions: (used to assess whether compounds protect myelin integrity or

accelerate/enhance the rate of remyelination.)

1. Rats 7 weeks of age are given free access to food and water and acclimatized for a

30 minimum of 4 days before use in experiments.
2. Prior to surgery each animal is weighed. The rat is then anaesthetized with ketamine
(100 mg/ml) in combination with xylazine (20 mg/ml) in a ratio of 1.8 : 1. The rats are
injected with 0.15m1/180g body weight i.p. of the anaesthetic solution prior to the



3. Pipet 50 | of standard, controls and sanples to the wells. 4. Add 50 |
of MBP Assay Buffer to each well. 5 5. Incubate the well, shaking at

500- 700 r pwo oepsopict al mcropl ate shaker for 2 hr at ropOT/UBHPEIEIBEN €. 6.
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wel |, shaking at 500-700 rpmon orbital mcroplate shaker forl hr at room
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erting t on absorbent material. 13. Add 100 | of TMB Chronpbgen
Sor%/utlon toggo%lasgﬁlb . 20 14. Incubate the well, shaking at 500-700 rpm on
orbital r8.cFopitetsergted pescetione, he+A0s planed @ msonamralesmpfacam smalleming]

exposure to direct sunlight., 15. Add f t pi ng. Sal ufion to each
wel | . Read REORMBMSHHEENesiaRed %‘iﬂme@ﬁi ﬁf?gymi'fl lci30F RS bV et us ng
a mcroplatg d??%ﬁ sle th}sqlaéﬁgemo%‘i thRcEVe a%ra@sgkul@po@&@&ﬁtsmﬁl s Focal

Lesions: (used to assess whether conpounds protect nyelin integrity or
accel er atde/ mmsmnuhmadaumtmfprcrmqsbl $haaen mn)owrlymttbe Fulbeweet thegersar e

g ven fr cc water d a 30.m ni of 4

s bef ﬁeiﬁﬂifﬁwﬁﬁtg gqr)a]t%oclirél@tgaé?@ QOA@WI%WP&FH]]&% \%fn i ghed.
The rat is tl@mngqq’g&ﬁqalﬁm Wi t h ket amne (100 ng/m ) in conbination
with xylazine (20 ng/m) in aratio of 1.8 : 1. The rats are injected with
0. 15ml/ 180 'nbobynmrgmpvq:d mnd wfs arh njenteiewithel ethidium bromige.ilprolecthither wo

2005/ 097763 I/m 52 g%/

?1% cau%al cerebellar peduncle, DV —7.1 mm, over a 2 min period by
means of a Hamilton wl syringe and needle. Alternatively injections are made into the
15 spinal cord, corpus callosum, or cortex.
7. The needle is left in position for the subsequent 2 min.
8. After withdrawal of the needle the incision is sutured.
9. Each rat receives an i.m. injection of 0.003mg buprenorphine into a hind leg.
10. The rat is placed in a warming cupboard until it regains consciousness. At which time
20 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 Experimental Allersic Encephalomyvelitis (Rat EAE) Disease Model:

25 Experimental allergic encephalomyelitis (EAE) is a T-cell-mediated autoimmune
disease of the nervous system that develops in susceptible animals following sensitization
writh either whole spinal cord homogenate or a component (myelin basic protein). The EAE
rodent model is an appropriate tool for studying the inflammation of the brain and spinal cord
observed in MS patients. In rodents, injection of whole spinal cord or spinal cord componehts

30  such as myelin basic protein induces an autoimmune response based on the activation of T-
Isymphocytes. Clinical disease typically becomes manifest around day 8-10 after inoculation,
observed as a broad spectrum of behavioral anomalies ranging from mild gait disturbances

and tail atony to complete paralysis and death. Weight loss typically occurs. In animals that



-38 surgical procedure. The animal is prepared for surgery using aseptic
conditions in accordance with the | ACUC guidelines. Al surgical

i nst rumentwo whisleotres aut ocl aved. The hair is clipped bet mepnstdogomasss and
this region will then be scrubbed w thyg Betadine, flushed with sterile
saline and finally wped with a pre-packaged sterile 5 al cohol swab. 3. For
the surgical procedure, the rat is placed on its ventral surface in a snall
ani mal susties,epbiindduk Rsdoreryertud exicgmpshi¢d bigolatiableaedwaty of mastynotdhe
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one. (OB mEUEREieY ERfhrlchle £ (Mele RUABAR) i e faRPGChrctl RgfRTRD AER) o
M - 3. ISdveminkatedaparbdigihh endydraised: thedmgest tasutimentt of choeimgyelst ed with 21
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pedunc|asdmipygtered lief%}é]lmg\l}glgzagoa, JRrRe St R YHPtomats, ge%r?c{]%r 8 LL‘BHIHPC yringe
and neggl&.. Alternatively injections are nade into the 15 spinal cord,

cor pus caIFosum or cortex. 7. The needle is left in position for the
subsequent 2 mn. 8. After withdrawal of the needle the incision is

sut ur edAnialfFach rat receives an i.m injection of 0.003ng buprenor phine

into a hind lLeqg, 40..Th Py | war mi ng cupboard until it
regai ns con c%%ﬂ%%‘%@g.ra%t{%%%%@hr%rﬁegsd%lgg{)? is returned to its hone cage.

Dojnot mdtigew nore than 2 rats per cage, as they will pull each other's
suture out. 11. Simlar procedures are_al so done using mce. Rat
Exper i ment al Whpledignea Pigspimabeosay(Hpilan BlopRisnCEAr) Di sease Mobdel : 25

Experi ment al o ghbR1hcy FRCRANALA TN | BmkFARMISHATHER TR eT Ral

aut oi nmune ner vous syst e evel ops 1 n susceptible
ani mal s fol |({@ifcoy sensitization wth either whole spinal cord honbgenate

or a co'[_r(gﬁnen@ Er‘g}g elin basic protein). The EAE rodent nodel is an

appr opritte i studying the inflammation of the brain and spinal cord
obgerved | n'ﬁm@{eﬁﬁmuge&uq&%emjﬁo).i nj ection of whole spinal cord or

spi nal cord conponents such as elin basic protein induces an

aut oi mune rRBwgendePeasels [Haatkitledb@ieal-i on of T- | ynphocytes. dini cal

di sease, t.ypi cal |l v becone ni.f un ay 8-10 after inoculation,
obser v@%%%%@s@%@?g‘?’nﬂ%?ﬁ@%%?%ﬁanomal ies ranging frommld gait

di st ur ban®@sigh 5 grams of frozen guinea pig spinal cord.

2. Add 5g spinal cord to 5m! 0.9% saline (1g/ml) in a round bottom centrifuge tube
20 3. Homogenize on ice with the Tissue-tech until the tissue is completely disrupted
(approximately 5 minutes).

4. Add 10 ml Complete Freund’s adjuvant H37 Ra supplemented with 200 mg
Mycobacterium Tuberculosis (20 mg / ml Complete Freund’s adjuvant H37 Ra).

5. Extract homogenate / adjuvant from tube by sucking it into a 10 ml syringe fitted with an

25 18 gauge emulsifying needle.

6. Emulsify between two 30 ml glass syringes until it becomes difficult to continue passing
the material through the needle. (Approximately 5 minutes {there must be no separation
between the oil phase and the aqueous phase}).

7. Use immediately or keep on ice until needed (not more than 30 min) (do not freeze).

30
Protocol
1. Female Lewis rats (Charles River) are given free access to food and water and should be

acclimated a minimum of 3 days before use in experiments.



and tail atony to conplete paralysis and death. Wight |loss typically
occurs. In animals that WO 2005/ 097763 PCT/ US2005/ 010855 -39 survive,
spont aneo¥0 EW&BYESY occurs, acconpani ed by vari abl e r ecBWEE§2087/01485t not or
functi on. Dependi ng on the species, ald.ergen, and net hodol ogy used, aninmals
tested by the EAE nodel nmy experience a single (acute EAE) or several
(chronic relapsing EAE) attacks. Several treatnent paradigns may be used:
t he draig Raits tveizhingel6) anfl 260 granes araynitiallFiratherd wdthet% dsase aned Aepmanditost i on,
during the non o] i ri ar during the clinical disease. Aninals:
Fenal e L Ge}’g%sg‘},)b&ggyﬁgég?‘(régr@&wﬁ ver) 10 Antigen: Wole Guinea Pig
spi nal 3 carg rhHa A Biel Tt FRNCIRMN atingOPRES SarfmizeilNtkes (G&rR (dorkid fuifge] 1mg/
Mycobact eri um Tubercul osis H37 Ra] = (Difco). "Additional antigen; 15
Mycobact ep emd iRdbtheqwsosins foDifantancousBesrisation of Mepthetic gases. HEBe 1srflpraag]
(Rifco).. Antigen eparation: (for approximately 720 animals): 1. Weigh 5
granms of l??eg?%%ﬁ& frea pig spinal cord. 2. Add 5g spinal cord to 5m 0.9%

sal i neq ( Ha{dtubchindodsanieetidiRt(b A&k dffaigeer btligen GthodmaHeilingerd medointo ce
wth the Tissue-tech until the tissue is conpletely disrupted
(appr oxi rrenisplysugfags efithe ind ppwsAdd 10 nil Conpl ete Freund's adj uvant H37 Ra

suppl e ed w th_ 20 ri K mg / m Conplete
Fr eundér"sE qt&&%ﬂ%/%%? a%ergmgg‘)ad H%ﬁﬂ%%ﬁ %’%C%OH%]O%%?%QA lelgﬁ h@ﬁfﬁgant fromtube by
sucki ng iTheirfs areallven to awaka frend idesthekinahl asnplaldsd i1® igdirgdusd cagesi f yi ng

dle. 6. Enulsify bet 30 ml _gl N til it b
00 11 cli fineaniDile A ADSHE A ERETRAr BT RH R GRe CHE LS.

(Approximately 5 mnutes {there nust be no separation between the oil
phase and the aqueous phase}). 7. Use imediately or keep on ice until
neededSTAGE:Oror eNCHRIVIAZ0 min) (do not freeze). 30

STAGE 1 Abnormal gate and tail atony
STAGE 2 Mild but definite weakness of one ox both hind legs

15 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 paraplegia

STAGE: 6  Moribund state with no spontaneous movement and impaired respiration.
Increasing degree of front leg involvement and urinary and fecal incontinence
20 may also occur
STAGE:7 DEATH
Treatment is begun on day 10 after immuni zation. Since the disease symptoms in this
model typically appear 10-11 days after inoculation, this time point may be considered to
represent the initial phase of an acute episode of MLS. It is judged that this delay of the start of
25 treatment mimics the clinical situation more closely than the traditionally used protocols
where drugs are administered at the time of, or even before, inoculation (Teitelbaum D. et al.,
Proc Natl Acad Sci USA 1999: 96: 3842-3847 and Brod S. A., et al., Ann Neurol 2000; 47:
127-131).
This invention is further iliustrated by the following examples of compounds used
30 herein which are provided for illustration purposes and in no way limit the scope of the

present invention.



Protocol 1. Fenmale Lewis rats (Charles River) are given free access to
food and water and should be acclinmated a m ni num of 3 days before use in
exper i ment0 20902065/ 097763 PCT/ US2005/ 010855 -40 2. RaP€TAHB20§HP19§55160 and
220 grans are initially induced with 5%- sofl urane (Aerrane, Fort Dodge),
30% 02, 70% N2O for 2-5 mnutes. 3. The rat is then placed onto a

circul ating water heating bl anket éGayma_rE (dorsal surface wup) and into

t he nose cone for spontaneous resp thetic gases. The

i sofl urine !5 is reduced to 2% 4. Two subcutaneous injections (0.1 m
CI

each) her antigen or normal saline are nade into ventral surface of

the hind paws. 5. The animals are renoved fromthe, ny ne,  wei ghed and
nunber ed. 6.Commercigl seagems and solsents & AGHNE a?srrﬁ?ﬁl‘é‘frﬁiesmsﬁ%gaé’f ©pl aced
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and t aispectionitterSEAGHcAedV Prdtdaihedddal shifes ae edpoesd iwd ppmeretativedo tbinald | egs

15 STAGE: 3 Severe weakness of one or both hind legs or mld Xj a TACE:
5 Sov ot AR08 5 Omii S R NS NP OGRS dvsnoss BE TR0l ng
novement: (=Tl : ey i

ovenehiei e A atiad ol by ibRIGT LA 5 pih dli g SRANAAIRO RS 1z

i nvol vapems 1606 LCi(harMSaRGeifoaatd isingntiypendbC120okman @63 0oon, F. G WAGE: 7

DEATH Treatnent i s begun on_day 10 after | ni.zation. Since. the. disease
it oot prssor b GeTEATRERG () M8 sh Lo THENIn AGay G hineth Brfisebrbtldn s hi s
time pqgj : i : t EHid fRCUt e
opi sond0d FRLeCFpiR TAIGREEY 2 fin kRIS ) Ak L | ARlDAE CTMPRIEE LD

m M cs etderogdrapbaate miay batsahwithp R IHHLG sydtam rumeng pbdOtildnal, 2§0used

nocul a7 VTR e sorsce attdpline 00 A Sxioshionrd SEREFoGES GisPhici.
3842- 3%iu1?4‘€1§(2?901§mn’3c30x£8mﬁ1 3n) ﬁ‘%eﬁ%ﬁ% gt?anQQl;t of % 10958 B3Ner 4.5 min
15 with mobile phase of 0.1% formic abid in F50 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,O containing 0.1% trifluoroacetic acid. Microwave syntheses
were performed using a Personal Chemistry Smithcreator microwave reaction system using 2
or 5 mL reactor vessels.

20
Example 1

25 Intermediate:{5-Methvl-2-(4-trifluorometh y1l-phenyl)-thiazol-4-vl]-acetic acid ethyl ester

To a solution of 4-triflucromethyl-benzene-thioamide (1.845g, 9mmol) in ethanol (15
ml., 200 proof) add ethyl-4-bromo-3-oxo-pentanoate (2.07g, 9 mmol). Seal this solution
warm the solution to 170°C in a Personal Chemistry™ microwave oven and stir at this

30  temperature for 20 min. Cool the resulting solution to room temperature, concentrate under



This invention is further illustrated by the foll ow ng exanpl es of
conpounds used 30 herein which are provided for illustration purposes and
in no way W afos/091763 scope of the present invention. WO PODSSDOTTHSSS

PCT/ US2005/ 010855 -41 Synthetic Examgbes General Commrercial reagents and
solvents were used as received. 1H NVR spectra were 5 recorded on a Varian
Mer curyPl us- 300 (300 MHz) or Varian Unity Inova (400 Miz) ectroneter as
i ndi catdetedRressor alanricathestiiduedyaflash eyematagri ygeblfﬁmvrtb |3Q% eibykagetate

M cr orl0gs BRRIEReRpS niREnt Dl BB Tl il gD ust 1o
i oni za;wmmﬁ,/;:«ssn m@m@m bic ama(sm 49@@11)04 3@@@2}1;07 61.C- VB)

is perforned usin persil C18 colum . 6X50r 3.59) with 10 nobile
phase @fJ8. SHZO/QHI},AB 0V (426 §Hy, 23hd 0. 1% TFA in ACN (B) and a gradient of 5%
to. 100% B over 3 mn followed by 2 mn at 100% B. Alternatively, a
Platform LC-MS with el ectrospray source may be used with a HP1100 LC
systemrunning at 2.0 m/nmn, 200 E;daﬁiE[bﬁD”t to the ESI source with
inline HP1100 DAD detection and SEDEX ELS detection. A Luna C18(2) col umm
(30x4.6mMm 3) is used with a gradirent of 5% to 95% B over 4.5 mn 15 with
nobi | e phase of 0.1%formc acid i RO and 0.1%formc acid in ACN (B).
HPLC purification is perfoHOEdN\QL (e oStFar system using a

rever sed- phase C18 colum with a Ill\hear \, o of ACN /1120 cont ai ni ng
0.1%trifluoroacetic acid. Mcrowave synt héSes re perfornmed using a
Personal Chem stry Smthcreator m crowave reac{:i on systemusing 2 or 5 nL
reactor vessels. 20 Exanple 1 F FF N Ste'( O O 25 Internedi ate:

[ 5-Methyl -2-(4-trifl uororreth II-phenyI) t hi azol 4- vII-acetlc aC|d et hyl
ester To alsetmedign: 6{2-Uydiokieti yL-Dre cHy (Lihe29s
|?Oet hanol (15

Cool (0°C) a solution of lithium aluminum hydride (5.3 mL, 1M in THF) and add a
solution of [5-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-4-yl]-acetic acid ethyl ester
(Example 1, 1.4g, 4.25 mmol) in THF (15 mL). On complete addition, remove the cold bath
and stir for 2 hrs. Cool this solution to 5°C, and then add water (0.2 mL), dropwise, followed

15 by NaOH solution (0.2 mL, 5M in water) and water (0.2 mL). Dilute the resulting mixture
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. Purify
the residue by flash chromatography (elute with 30% ethyl acetate 40% dichloromethane in
heptane) to give the title compound as a yellow solid (0.879 g) Use the compound of Example

20 1 as the starting material to obtain the title compound.

MS (ESI) m/z 288 (M+H); H1 NMR (CDCl;) 8 2.44 (s, 3H), 2.91 (t, / = 7Hz, 2H), 3.62 (t, J =
6Hz,1H), 4.01 (dt, J = 7, 6Hz, 2H), 7.66 (d, J = 8Hz, 2I), 7.96 (d, /= 8Hz, 2H).



m., 200 proof) add ethyl-4-brono- 3-o0xo-pentanoate (2.07g, 9 mml). Seal
this solution warmthe solution to 170C in a Personal Chem stryTM
m cr owave WV WS8HA6Stir at this 30 tenperature for 20 ni PCT/EDWPSQUGESS
resulting solution to roomtenperature3-concentrate under WD 2005/ 097763
PCT/ U82005/ 010855 -42 reduced pressure and purify the residue by flash
chromat ography (elute with 30% ethyl acetate / 10% di chl or onet hane in
hept ane) and obtain the title conpoutﬁi’ép@%% white solid (1.4g). Ms (ESI)
mz 330 (MtH); H NMR (CDCl1l3) 61.87 (bs, 11-1), 2.49 (s, 3H), 4.86 (s,
21-1), 7.67 (d, J = 8Hz, 2H), 8.02 (d, J = 8Hz, 211). 5 Exanple 2 F F
I nternmedi ate: 4-(2-ham
xy-ethyl)-5-nethy|-2-(4-trif|uoromathyl-gheny i fe 10 Cool (0C) a
sol ution of |ithium alygi num hydride . , n THF) and add a

(4- 1Sl uoronet - phe )-thiazol -4-yl]-acetic
acid ethyl ester (Exan .49 5 ) in THE (15 nL). On conplete
addition, renove the c¥ld Mati# —amd stir for 2 hrs. Cool this solution to
5C, and then add water (0.2 m.), dropw se, followed 15 by NaOH sol ution
(0.2 m, 5Min water) and water (0.2 nL). Dilute the resulting m xture
with ethyl acetate and then filter through a pad of celite. Wash the solids
wish di phireconr: lggavanel-2ienitaorentivtghenhb-thiondli hetbttiddyi-betxeé: amder
reduced pressure. Purify the residue by flash chromatography (elute with
30% et hyl acetate 40% di chl or onet HASRYLEstehept ane) to give the title
conpound as a yellow solid (0.879 g) Use the conpound of Exanple 20 1 as
the starting material to obtain the title conmpound. Ms (ESI) mlz 288 (MH);
H NVR ( CDCT8 g sSluBiod4f 4<2-h3dioxy-ah9h-X-methyl-2-(AHzifluprdmetBylephepyl ythjazole

o, S 6B F7aRRC THES G Y 1084t variy bty S meliniytuis] =

10 mg, 1.1 mmol) followed by triphenylphosphine (288mg, 1.1 mmol). To this solution, add,

solution of [5-nethyl-2

dropwise, diethyl azodicarboxylate (174 uL, 1.1 mmol). On complete addition, stir the
resulting red solution for 20 mwin. concentrate under reduced pressure and purify the residue by
flash chromatography (elute with 15% ethyl acetate / 15% dichloromethane in heptane ) to
give the title compound as a white solid. (410 mg).

15  MS (BSD) m/z 422 (M+H); HI NMR (DMSO) 6 2.51 (s, 3H), 3.19 (t, / = THz, 2H), 3.80 (s,
3D, 4.40 (t, J = THz, 2H), 7.05 (d, J = SHz, 2H), 7.83 (d, J = 8Hz, 2H), 7.88 (d, /= 8Hz, 2H)
8.05 (d, J = 8Hz, 2H).

Example 4

F
J/ "
N

20
0
H"{)\\©\o

H,N

Intermediate: 4-{2-[5-Methvyl-2~-(4-trifluoromethvl-phenvl)-thiazol-4-vl]-ethox vy} -benzoic acid
hydrazide

25



OF N 5 Internediate: 4-f

5-Met hyl -2-(4-trifluoronethyl-phenyl)-thiazol -4-yl et hoxyl -benzoic acid

met hyl es™Ep 20058974650l uti on of PCT/US2005/010855

4- (2- hydroxy-et hyl ) -5-net hyl - 2- (4-tri t4ds0or onet hyl - phenyl ) t hi azol e (Exanpl e
3, 28 8ng, 1.0 mml) in THE (3 nL) add 4-hydroxy-benzoic acid nmethyl ester
(167 10 ng, 1.1 mmol) foll owed by triphenyl phosphi ne 288n2, 1.1 mol ). To
this sol uti die,a mdpnsitnapvir-iSeMethdi(-flwadmethybRriyenabethiazeldylethoxylmol ) .
On complete additi,on, stir th r | ti . sol ut | r ]
concent’PH& A E}GH}Y«%‘BEI %@nggﬁTﬁgﬁ}’algg, g%@glfﬁlgﬂ}%%%g‘)gég aﬂ'@g%us

chr omah9aiaaibY0.62 it £ Minidh). IWkret thy kesatipigahixtire 16 GOW el afrawdtihane in
heptane”) to give the title conpound as a white solid. (410 dng?ir'opl

5 M5
(ESI) tezpergtpre(fop-6f hrsH Coglfreroppitipg sobitisn te goom jerpyeratyre; gng pd pef 2H)
3. S 3 4. 40 . = = 7.83 (d, J =
8 (233‘5&56)1’; %%‘?%éhe(%r, Clgﬁ%‘e%“ﬁza} %‘?ﬁ%t.océv‘%@{e(@e:&gf%"%% ﬁ@%& anpl &4 20 F
F O F s (ESDG/AAbh (VD! AR INNIRR(DMSO) 8 2.51 (s, 3H), 3.17 (t, J = 7Hz, 2H), 436 (t, J
4-{2-f5- Met h%—ﬂ- 2-(4-trifluoronethyl -phenélé')-t hi azol _4ii¥| | - et hoxy} - benzoic
acid hytizaz2 e4-3&678V@{2(§(?§’@97F6%HP@HM 008/ HEP8Es 2H) 48T (.  <stHp &R on
of 4-[5%- hyl o2 ( 4=t Bk 0T, t hyl - phenyl ) -t hi azol - 4-yl et hoxy] - benzoic
aci d t%%i Yt ?’E;g'r?%ﬁgesqimzlo mg, 1 mol) in methanol (3nl) add

anhydrous hydrazine (0.32 ml, 10 nmol). Warmthe resulting m xture to 60C
and stir at this tenperature for 66 hrs. Cool the resulting solution to
rdém tenperature, and add 3 drops oFXER§er . Filter the preci pitate wash
wWith ether to give the title conpound (279 ng).

N O\Q\(O?O
Wf -
= S
F

5-(4-{2-[5-Methvl-2-(4-trifluoromethyl-phenyl)-thiazol-4-vl-ethoxy } -phenyl)-3H-
15 [1.3.4]oxadiazol-2-one.

To a suspension of : 4-{2-[5-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-4-yl]-ethoxy}-
benzoic acid hydrazide (Example 4, 276 mg, 0.65 mmol) in dichloromethane (4 mL) add
pyridine (104 pL, 1.3 mmol) followed by phenylchloroformate (0.88 pL, 0.71 mmol). Stir the

20  resulting mixture at room temperature until all the starting material is consumed (by TLC
analysis). Dilute the mixture with ethyl acetate wash with water then brine dry over MgSO4
and concentrate under reduced pressure. Take the residue up in acetonitrile (5 mL). To this
mixture, add DBU (106 pL, 0.71 ramol). Seal the resulting solution; warm it to 170°Cina
Personal Chemistry™ microwave oven and stir at this temperature for 120 min. Cool the

25 reaction to room temperature, dilute with ethyl acetate, wash with 1 M HCIl solution (or
saturated NaH,PO, solution) dry over MgSQOy and concentrate. Triturate the resulting residue
with dichloromethane several timess to give the title compound as a tan solid (137 mg).

(recrystallized from ethyl acetate in a sealed tube at 140°C).



M5 (ESI) "//z 422 (M+H); HL NVMR (DMSO S 2.51 (s, 311), 3.17 (t, J = 7Hz,

2H), 4.36 (t, J = 7Hz, 211), 4.38 (bs, 2H), 6.98 (d, J = 9Hz, 21-1), 7.77
(d, J = oM 20Bp97793 83 (d, J = 8Hz, 21-1) 8.06 (d, J= SPET/UIWLI0WEBS (bs,
111). 10 Exanple 5 N OO O F~11 ~ S4B

5-(4-12-[5-Methyl -2-(4-trifluoronethyl_phenyl)-thiazol -4-yll-ethoxy-phen |
15 [ 1, 3, 4] oxadi azol -2-one. To a suspension of :

4- { 2- | EESMESEy#/2448AM-FH). Fil GNDR (BYMSPh& Byl ) (s, a2 dO-( -y TEaHBx4 40 (bdrzoi ¢

acid hydrazid apple 4 6 0. ) Jn.dic r 4.l) add
pyri di %‘glﬁjﬁﬁﬂ?)%@—" sheH %‘ﬁ&-?@&iecl %@6%%@9&8%&%@%@33@ L= 84271
ol ) . o '12_41%,% resulting mxture at roomtenperature until all the
starting material is consunmed (by TLC analysis). Dilute the m xture with
ethyl acetate wash with water then brine dry over MgpSO4 and concentrate
under reduced pressure. Take the residue up in acetonitrile (5 nL). To this
mxture, add DBU (106 j.tL, 0.71 rnnol). Seal the resulting solution; warm
it to 170Cin a Personal Chem stryTM m crowave oven and stir at this
tenperature for 120 mn. Cool the 25 reaction to roomtenperature, dilute
with ethyl acetate, wash wwth 1 M HCL solution (or saturated NaH2PO4
solution) dry over MgSO4 and concentrate. Triturate the resulting residue
wi t h di chl oronet hane several tines to give the title conpound as a tan
solid (137 ng). (recrystallized fromethyl acetate in a sealed tube at
140C). WD 2005/ 097763 PCT/ US2005/ 010855 -45 Ms (ESI) mz 448 (MtH); H NWR
(BMBO) S 2.51 (s, 311), 3.19 (t, J= 7Hz, 2H), 4.40 (t, J= 7Hz, 211), 7.10
(d, J= 8Hz, 2H), 7.70 (d, J= 8Hz, 2H), 7.83 (d, J = 8Hz, 211) 8.05 (d, J=
8Hz, 211) 12.41 (bs, 1H). 5 10 WD 2005/097763 PCT/ US2005/ 010855 -46

CLAI M5



What is clainmed is: 5 1. A conmpound of formula I: O OR HN-N --~ARYL--2
R2 10 wherein ARYL is phenyl or pyridinyl, wherein said phenyl or

pyri di nyl W&2W@p0?GHal | y substituted with one or nore subfSEUP9e¥EI98Fel ect ed
fromthe group consisting of hal ogen,-46-_6al kyl, C2_ 6al kenyl, C _6al koxy,
C _6perfluoroal kyl ; d _6al kyl thi o, hydroxy, hydroxyd _6al kyl, Cl_ 15

4acyl oxy, nitro, cyano, Cl.6al kyl sul fonyl, am no, Cl.6al kylamno and Cl_
6al koxycarbonyl; Zis -OQ(CH2)n , -S@{Mn , -(CH2), Y-(CH2)n ,-(CH2)o
CO, -QCH2)a CO, or -(CH )a Y-(CH2)a CO wherein Yis NR3, 0 or S and R3
is selected fromthe group consisting of H Cl_6al kyl C3_scycl oal kyl,

Cl . 6al WhiG3 ceaeved @al kyl and benzyl and n is 20 independently an integer
froml to5; Xis NR3, O or S wherein R3 is as defined above; Rl is H,

hal ogen, Cl. 6al kyl, O _6all oxy, C _6perfluoroal kyl; hydroxyd _6al kyl,

nitro,,cyan n likyl am no; and R2 is substituted or unsubstituted
ph nyll,"%y?rgg?"}@l&gr qi%elhyl wherein the substituents are 25 selected from

the group consisting of hal ogen, O _6al kyl, C2.6al kenyl, d _6al koxy, Cl_

6perfl uoroal kyl, d _6al kylthi o, hydroxy, hydroxyd _6al kyl, Cl.4acyl oxy,

nitro, cyano, < _6al kylsulfonyl, am no, d _6al kyl am no and

QG _6al koxycarbonyl; withdhe proviso that when Z is -Q(CH2)a- or

-S02(CH2),-, and ARYL is w hen R2 is ppther than phenyl; 30 or a
orla s

stereoi sonmer, a tautomer vate thereof\or a pharmaceutical ly
acceptable salt thereof. HN) 2 097763 PCT/ RO5/ 010855 -47 2. The
conpound according to clai m INwher®RYbarer— ww; and Xis OorS
R
2

10 . I
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, Cysalkyl, Co.
salkenyl, Cygalkoxy, Cieperfluoroalkyl; Cyealkylthio, hydroxy, hydroxyCi.salkyl, C;.
15 aacyloxy, nitro, ¢yano, Cyealkylsulfonyl, amino, Cy.salkylamino and C;.
salkoxycarbonyl;
Zis  -O(CHga-, -SO2(CHz)p-, ~(CHa)-Y-(CHp)p-,~(CHz)p-CO-, -O(CH,),-CO-,
or -(CHy)o-Y-(CH3),-CO- wherein Y is NR3, O or S and Rs is selected from the group
consisting of H, C1.¢alkyl Cs.scycloalkyl, Cy.galkylCsa.gcycloalkyl and benzyl and n is
20 independently an integer from 1 to 3;
Xis NRs, O or S wherein Rs is as defined above; _
R;is H, halogen, C;galkyl, Ci¢alkoxy, C;gperfluoroalkyl; hydroxyCi gatkyl, nitro, cyano,
and C,.¢alkylamino; and
R, is substituted or unsubstituted phenyl, pyridinyl or thienyl wherein the substituents are
25 selected from the group consisting of halogen, Cysalkyl, Ca.salkenyl, Cygalkoxy, C;.
gperfluoroalkyl, Cy.galkylthio, hydroxy, hydroxyCi.salkyl, Cisacyloxy, nitro, cyano,
C.¢alkylsulfonyl, amino, Ci.ealkylamino and C;.¢alkoxycarbonyl;
with the proviso that when Z is -O(CHz)g- or -SO2(CHz),-, and ARYL is phenyl then R; is
other than phenyl;
30  or a stereoisomer, a tautomer or a solvate thereof or a pharmaceutically acceptable salt

thereof.



3. The compound according to claim2 wherein Xis 0. 5 4. A conpound whi ch
is 5-(4-{),[5-nethyl-2-(4-trifluoromethyl-phenyl)-thiazol -4- I(}_— _

et hoxy} - pWEPYWB3M43[ 1, 3, 4] oxadi azol - 2-one. 5. A phar na(?éifm]%ﬁ SRPosi ti on
conprising an effective anount of a cecéfpound according to 10 clainm and a
phar maceuti cal acceptable carrier. 15 20 25 30

2. The compound according to claim 1 wherein ARYL is phenyl; and
XisOorS

3. The compound according to claim 2 wherein X is O.

4. A compound which is 5-(4-{2-[5-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-4-yl]-
ethoxy}-phenyl)-3H-[ 1,3 4loxadiazol-2-one.

5. A pharmaceutical composition comprising an effective amount of a compound according to

10  claiml and a pharmaceutical acceptable carrier.

15

25

30



