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WD 2005/ 097762 PCT/ US2005/ 010854 -1- 5 10 1 3
4- OXADI AZOL- 2- ONES AS PPAR DELTA MODULATORS AND THEI R
WQSE5O0THERECF FI ELD OF THE | NVENTI ON Thi s i nvREI/US2905/010854
rel ates to novel conpounds gnd phar maceuti ca
formul ations that act as 15 selective PPARdelta
I i gand receptor binders, which are useful in
nodul ati ng PPARdelta receptors for the treatnent of
di seases nedi ated by nucl ear hornone receptors. The
PPARdel ta |igand receptor binders of this invention
are useful as agonists or antagonists of the
PPARdel ta receptor. 20 BACKGROUND COF THE | NVENTI ON The
peroxi some proliferator-activated receptors (PPARs)
conprise a subfamily of the nuclear receptor
superfamly. Four closely related isoforns have been
identified and cloned and are conmonly known as
PPARal pha, PPARganma- 1, PPARganmma-2 and PPARdelt a.
Each receptor subtype has a signature DNA bi ndi ng
domain (DBD) and a |igand-bi nding 25 domai n (LBD)
bot h bei ng necessary for |igand activated gene
expression. PPARs bind as heterodiners with a
retinoid X receptor. See J. Berger and D E Mller,

~OX; % L
mamal i an  ti ssue but ITHEIHEOFf ormati on regarding
its biological functions or “or the full array of genes 30
regul ated by the receptor have been el uci dat ed.

However, it has reggi proge INVENIIOMGt agoni sts may
be useful to treat conditions such as dysllﬁldenia and

¢ @hisanventieon relats oghowl Compmnds ianf sharmriceeticahforggiatiops that act as

scteo SRR3R e sep 62 irQB PRRRE B B 1Bl AR reATacta

At RhseRfAidisd by nidetir GbfiabneGleeptsisr The
recepéiiﬁefoy p&qp?anh.gmM Dohsért y, ed. yie El sevier Ac ad?m

PP ARRIcks igarkD@Beppt bindersof thisimapitmn e Hsseas2EppisoOr ‘antagonists of the
nificantly expressed in the CNS; however much of
PPARdéga“FﬁB@Tlon there still remains undiscovered. Of
singul ar interest however, is the discovery that 5
PPARdel t a was ex.ressed |n r odent oI|oo?8RFrocytes,
the major |ipid SRQUNDQF [IHE N

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

nuclear receptor superfamily. Four closely related isoforms have been identified and cloned
and are commonly known as PPARalpha, PPARgamma-1, PPARgamma-2 and PPARdelta.
Eéch receptor subtype has a signature DNA binding domain (DBD) and a ligand-binding
domain (LBD), both being necessary for ligand activated gene expression. PPARSs bind as
heterodimers with a retinoid X receptor. See J. Berger and D. E. Miller, Annu. Rev. Med.,
2002, 53, 409-435.

PPARGdelta (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
regulated by the receptor have been elucidated. However, it has recently been found that
agonists may be useful to treat conditions such as dyslipidemia and certain dermatological

conditions, while antagonists may be useful to treat osteoporosis or colorectal cancer (D.
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CNS (J. Grannenman, et al., J. Neurosci. Res., 1998,

51, 563-573). Moreover, it was also found that a
WERARGe176R sel ective agoni st was found to si gnPET/osavns/§10854

increase oligodendroglial nyelin gene expression and

nyelin sheath diameter in nouse cultures (1. Saluja et

al., Gia, 2001 33, 194-204). Thus, PPARdelta

tors use .f
sternQhnjbrtseh ARgoan Hydhd i iersn WP ARETREA. S Bbhery, ca,
ElsevieP R¥ddntia Prdds, ZDOB@FWDBe) are mani fested in | oss of
elin- the nmultiple dense |ayers__ of '

lipids and
pPBARdaltavappshrsd be sightiiaaniis exrressed it die ‘%*ﬁ%g\@‘ffcg(%wch of its

functlﬂré ﬁ(?g%g[\ﬁg%&%g}% u(ng%gé%}gcﬁ géggiﬁg%lﬁlr fnfer %@glofv%%rr Rl the discovery that
PPAR@EN4 fag é)’e’flresse@m/l@dsmiﬂ@b&mdr(ﬁ&@s thle rmagat llpldtpsoducirtg cells of the

denyel i nati ng condit d
CNS Ty Gl iR o1& NPTt ety S0 Sl %mcfrs?\r%wwawso
T
myehﬂ gHﬂié)ﬂqiresdmgé nqrehd aheayle dtametdrlie moped cultures (1. SaluJa et al., Glia,
2001, 3o 20D o A AR S SCHEA BT IDe oG b Heqigieptof
demy%egﬁﬁhg[aﬂ ?,gfhg)[ haﬂu{g geddsens (Prineas and MDonal d,

Diseases. In Geenfield s
I\I(D.ﬁﬁg{f:hhttﬂiglgmdltﬁns oI, mm@sted@ﬂmg ptimaehn the mudiiplydense layers

997) 813-811, B 20 a I Kow,
of Hipigh AT Pregiin BT ASS PL e nNE gD e diigs ol oV YBESSy
olicodeNbidgBR W AR ceRratneBfous Rystern ((YBISE anBeSeAdanh cells in the peripheral
Laboratories, 1999) 129 1437 1473-76, 1483),

nervo@e sytstean (Rl*é‘sw dn mnta@ntsawn@dbmyélmmucendl@pn@ [dgmoRigpation may be

1rreveé§1§():181 1"3 bsyusufl %&ﬁg@é&n@g k@ﬂ%d%taﬁgnaloéeg%cf%&a'aHd often by

celluléileflag@hérﬁﬁéﬂ ey @RRAESS carlbecut hes eesultof hmﬁbﬂalshhmge sf damage to
IS the nost prevalent. Qther prinmary

the mal@lnylémlﬂmtheﬁg:r die gramslmrﬁ@ws@%@s@}Rsﬁlelauawéef}eaﬁwnetabohc
disor AL IIP%XF}C gé’n%] 8%{1}(1@%?68#2@%% Pﬁgat ﬁr‘;/‘c\f? %néyelmatmg Diseases. In

GreertfﬁzllzfﬂNEﬁbfo)ﬁatthdgy @tup:)uhfeyd (Edvmgd e\smldeNawlYoﬁ(otﬁm) 813-811, Beers
I eukoencephal opat hy subacuéiascl er

and Bsgasnhedphiaa Megck ]‘@ﬂ‘fq pé iqgapTis a8 Aleore 1 %Pépﬁ"}?grehouse
Statio%pﬁélf 'Iﬁeﬁﬂr@@@z{r\ﬂﬁ'ﬁ,ﬁbo&h@néf qiobé\Ordoot VeI 189 ﬁ7§cﬂ8‘3?1e

trons 1 n enmyel'i natiion "can occur int
CNSntrel gemyediaatien @iemyelinatmned tenC¥hatanyisl sevérsl ¢ondiEMps, often
and acute viral 30 encephalitis. Further

of un gL GAGR). FTAONPYS SO oL HPURS ( THPER SHOSLTEne ciscases. Of
these Srﬁhffﬁ’)lle s&ﬁar \AgSlS ISR 8Rd $d8t REv s "OWer ﬁﬁﬁhﬁﬁy ArhRaiatiROdiBeases

te natter in one or nore adjacent
mcludldmﬂramlml@dgstmphs (AEB, aﬂr@rmmwmetlmpﬁthdeﬁﬁésTVﬁamqlairfnyelOPathy,

HTL raésqg: %p}}glre\%r §€§r%farx 0 f ortg%pn&%r gl%)gresswe %mlt%focal

1euko@ ﬁﬂ%gﬁh? SPIWE, SOBARe $dMrbsiMg pMendSiHalifl9 (G ian-Barre syndrome
CT/ US20057 010854 -3 Sel.ective PPARdelta modul ators

and tmp;cahﬂmetldamramfmﬂ I additipm4hdra greccupsr eonpditions i whishdemyelination
can occur in the CNS, e.g., acute disseminated encephalomyelitis (ADEM) and acute viral
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 ar more adjacent
thoracic segments, can also result in demyelination. Also, disorders in which myelin forming

glial cells are damaged including spinal cord injuries, neuropathies and nerve injury.
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di sease states see, for exanple, Joel Berger et al.,
Annu. Rev. Med. 2002, 53, 409 - 435; Tinothy WIson
w@boos977d2 Med. Chem, 2000, Vol. 43, No. 4, 5SPTFBESDN5/010854

Steven Kliewer et al., Recent Prog Horm Res. 2001;

56: 239-63; Jean-Charl es Frdchart, Bart Staels and
Patrick 5 Duriez: PPARS, Mtabolic Di sease and
Arteriosclerosis, Phar macol? i.cal ? earch Vo

a Sggl

Negleative PR\ Ryielta 2@@13} atass My @idrgating or preverfﬂng other
diseasgﬁgt\ég L& ?or‘%x%feef oeY\ﬁlager efa!, @ﬁmﬁf REVARS | '2‘002 sl — 435;

di séase ture may 2000 21-4; | nes
TimotlR Wilian €o4lr A Méd. @hem. (Zﬁ]OﬁeVb] 43 N‘aréblSiZﬁéSmS@Nen Kliewer et al.,

e g R RO B3 L Y S B8 P

I |
Duriezt @Kﬁ{&r %A@Tﬁzmgé%g% %19& %mﬁ%c‘é&bﬁ@)?kﬁ%ﬁddéﬁgg%ag @aégdtfalrch Vol. 44,

No. 5, 345;599%@1 Sanday Kelrsiero Beatriog Dasvergne &Waétpr Wahlii Relsp e? PPARs in

health @g{l @Vgais@: gﬁ%ﬁg{ﬁq& 23/ o &O@V%QIIEAS{)#? F’Elgfﬁ ‘ﬂ)ggr@uﬂg Chinetti,

Carohgé BRLACH e%nl(‘fhaﬂé@ Fﬁféhhr@ and Bart/Sesdl$ tf%f&@sdrﬁe pmldfdrafceﬂactlvated
Di abet és nellitus, eci aII type 2 di abetes,

receptonscfrunm tt@scﬂtmlopa]eqp@np torclipica Q@Ctl% Cg@qggqngépldol 12: 2001, 245-
254). associ ated therewth. Particular aspects in this
connection are hyperglycema, inprovenent in insulin

ConSsuntifRG g ds APARERIE Rlodulhtéts mﬂﬁ‘: peeli@labcayitable for the treatment
protection of the pancreatic B ceIIs prevention
o %hs[q&ders in

and/onmueyastion ed disprders/ef Jaity a¢id meleholismsandghuqoss pilisatg
Whlchélgﬁ?lgllrlllé‘giis ﬁ@égﬁ?m?ﬁm 4as. for exanple, atherosclerosis,

i sease, cerebrovascul ar di sorders etc,
eppaeicsihallifubaspedidllit typol d2betessincindingdhe peeventon athi ch
are characterized by one_or nore of.the foll ow ng

the sequgdacorsseciatpd Hiergyyits r%lrftl?ql'@ apRRALT MhisoRBYICR A D,
hyper@k%ﬁﬁcﬁB?&g%rﬁ hn Fism&sfdn% Xgﬁy%ﬁﬁleni: ﬁf‘élﬁ&;sé Ab1kRNSe,

erol concentrati
proteckiop @p ket fintreatof celis, rpa¢vention ofingbrok Bad nhcﬂoeace}ao disorders.

co trat Il .d ch
o b hegies g RSB B S dP RO PSP IoAES 25
coron%%ﬁie%%h%ﬁ% Eer@lﬁﬂqéstchl‘af‘ &s&fﬂe&%t@%p&@aﬁ}&ﬁ@@ @uesbtW t h

C syn rone, such obesi t excess
resmcmi mhte)o) wmclh adichgracerizediby cme@ myre qfﬁh%%cﬂ@%@ factors:

high PR BROUES ST G Pk oot enaALRey ikl
conce?ﬁat 3 10“91?@1!%%1&{%1 cBRéenk@Ebd, @dv@ A podimipegtein

ovm ng nyocardi al infarction, aﬁ)ert ensi ve heart
concedtrmeh@hmmmpmmenmm atallfleass BB h@}esterol

mtory reactions or cell

partic S?l?lg’tg é%R%”ﬁO emr‘%ﬁﬁ}ce#’%rf‘ "8Xanpi e be invol ved are:

atngions 6iher esrdstiche %1ﬁﬁma§ BE assoaiapdewiiiptie methbolic syndrome, such
restricted thereto coronary. sclerosis includin

as: obesity (vacese atetght)s insludigmeental apesitys hrQleses, hé’P‘?fSR%gU?able 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.

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 angina pectoris or myocardial infarction, stroke,

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

i nfl ammat ory bowel diseases, such as, for exanple, WO
wWQO@5/0996762 PCT/ US2005/ 010854 -4 Crohn's di sPEBESENH010854

ul cerative colitis, pancreatitis, other inflammtory

states, retinopathy, adi poé‘f‘é cell tunors, |ipomatous

carci nomas such as, for exanple, Ilposarconas SO|Id

CrohnEsggD t{a?q:@:gglﬂ[:%gﬁg% %ﬁ%céﬁ}hﬁgﬁ% gfﬂ%;’ 1@%&%&0& states retmopathy,
adipos8 @&l hghéik elﬁ?dn‘i‘&‘ibust daRGhom&N sch@s, | fby &ampé, liﬂi‘)@ar@bﬂnh@ k¥lid tumors

tract and of the pancreas, endocri ne tunors,
and neoplasing slm@sas;)forterremphr(gst; nqbfrestltrée&ﬁhére@qbs cmomae of the

urinary tra rat rostat
gasm”&‘éf‘r“g Harct g%}? hveé %ﬁ@gg yatﬁ ‘% |P8B?r8?ﬁ - paogripg gmors,
carcinSinBO6TBE furdd Cof mmgﬁﬁaﬂr’cﬁé ﬁﬁﬁﬁrz&aﬁt of the emtal tract, prostate
neur odegenerati ve di sorders, eimer's sease

carcin@mpk ¢tps awtg agfl elaanie mwwmbmtweM@ gndilymphogie gngiogenesis,

- o fRens iy LT ARG ecnOE BB epae R hgato-

squamdys H’&ﬁﬁdﬁbﬁ fichl, for eﬁirﬁﬂaﬁps’@ﬁﬁlswlfwﬂ@dlﬁgﬂmi i's,
dermatitis such as, for exanp seborr hei c dernatltls

oPtheppign &eﬁ@r%r pad éemraal@&w%l.cgnfhﬁanwparla@ééaySP&’eﬁrR%ta
- T QL f%8 8@&1%5&4“ ﬁlm?miﬁ?ir gﬁ 1 r%ﬁ h séﬁ%hﬁlaﬁ%%ﬁnautls or

actrnic era 0SI S, o-1n era ose é
photoklﬁmiﬁhﬂs; lerdtisl andlkleﬁatmsas kwdhaisgfor amainpllcaded)bﬂhelc keratoses, senile

et Bl R o TR ARG (et and
kelmdi;{f{)@f}ﬁdx(i’sn Svaty Cfgahﬁamgf c%‘hdf%ﬁﬁ&' coﬁ&ﬁ%ﬁﬁ@d acR@Rhdeh B8

warts su 15 "as or exanpl e, nolluscum
papill@na yiagi (BPYhinfeetidmpiuak s famaxlaspled efcmmezdspaplll@mla ausral warts such

as, for%%éwpﬁx%%@gggﬁ :%c aglggrr%q?.@mzaﬁ o%?s sau%h as, Yor
exampl&! TI3NRA Y anls C&lih cAncBPARARS, fol Q)Qa?ﬂllﬂé %sﬂ%ll%r&ﬂﬂrﬁa%r ARlanomas

tunors such as, for exanple, keratoderng, EI der mal
or cutangevs Tl lyhphdshas, kesalixedrbienigs epidesmaldomics sushgs, for example,

ent | nmodul at.e PPARdel t a i ncl udi ng syndrone
keratolStnth b Bl FRP A SBI b ar ome. (POCS) - asthia
OVhAO® dthér dohgitiohs po@n@dlt Medmhes b§ PPARdelt including syndrome X,
inflammatory rheunmatic disorders such as, for exanple,

polycyste greryoyadameHPCOS), asihae ostpqartbritis.Japes ergthematogusdLE) or

L A T T

wastingHEadhbbdal\ BoGiN scHene a@é;ﬁesﬁlﬁionlsymhﬁtde(md laButd iréspivardy iotress

compound of formula I. ORI HN~NWARYL Z N
syndrome (ARDS).

SUMMARY OF THE INVENTION

The present invention is directed to compound of formula I.

%—i i

HN. = /7N

N "W-—ARYL z—8\|
XARQ

I
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_4 J~ 30 R2 WD 2005/ 097762 PCT/ US2005/ 010854 - 5-
wherein ARYL is phenyl or pyridinyl, wherein said
w@b@apd776x pyridinyl is optionally substitutedP@i/uk2005/010854

one or nore substituents selected fromthe group :

consi sting of hal ogen, Cl 6<§rkyl c2 6al kenyl ,

Cl_6al koxy, Cl1_6perfl uoroal kyl; Cl 6al kyl t hi o,

hydroxy, hydroxyd 6alkyl, Cl1_ 5 4acyl oxy, nitro,
Whefet!yano Cl_6al kyl sul fonyl , ami no, Cl_6al kyl ani no and

—phgﬁ’}{l z)gxg n?/P Meieln%liihéh)@%f‘ﬂ&?%ﬁk%bﬁbnmﬁﬂﬁutﬁﬂ with

rom
Sﬁ&élﬁtﬁl)ersubsut(lﬁflﬁsaiedec(ﬁlbiﬁ)thﬁ gro(lp:legx)mstm@of halogen, Cy.¢alkyl, Ca.

ocdkens) S heory Crgpp P o g Ty O G bty ik, €
210?&' high é{g}'r}'& f&?’léﬁl’f’onyl%ﬁ{by () Qzﬂkﬂﬂ}ﬂmno and C;.

and benzyl and nis
|gnjbcpqnaibnny1y an integer from1 to 5; XIS NR3, 0 or S

wher ei as .def. d .ab h
Wis acaor@aqr{lg;ﬁ%mvhe%nf 5 M B Tlo hs, 1, 12! ooen
Zis @(@%M@M& -, L0, Y ST - (GHY-CO- 6&)(@12)},!@@0
i S substituted or unsubstituted
pyr f(ﬁﬂ'h)ﬁl-YdCthr@QyWhmm ¥iihNRaO o1 §§Pﬂt3}éﬁﬁ‘§ %/I?%from the group

> %lo]gsgﬁtq%%loff E@?lg@?‘y RC 918&0%)%5@115(;]0 Qﬂiyﬁ%l ROLIBIARDE and benzyl and n is

6 pRlchtndRnaR bk YitegedeFroba L ky b1 hi o, hydr oxY,
~ hydroxyd 6al kyl, Cl 4acyl oxy, nitro, cyano,
X is ci\llﬁaOi@n%whwény 3 is gidefyned@Pors| kyl ani no and

Y ,
ris A CTRISDI i oL A0 A b o o
3&&1& th la%kﬁlafmr;]o’dand'he present invention is also
Ry s o sebBHtAG BLUBHOHAR 1] PLSR YD RGHB0 G CHEVE vt LR feBsisoents are
f %élef:@? o3 gug%rﬁf 2% 8lstifle b hAogenlb). cIvl' Q,. ghﬂ@iﬁygtl%ﬂkbxy, Ci.

1 oNn sterl ng a conpoun
prepéreineralial, |<S/1 6a1hyt1hﬂoahﬁkoxm éyéman aa}ksdfCP@Ayi@éy,tratro cyano,

Ig’g@gl%glfsﬁg @g? %nﬁ?&s gﬁl&ﬁ%ﬁ@% @ﬁag%ﬁ%lgo)f A % &fi ora steremsomer a
SutbEAL PitvAE t}{éﬁr&)‘f Ry hgﬁhrﬁaa@éutﬁzaﬂy 8 ﬁabl’e5$a<llf thereof
con rtion 1n which said disease is capable of being

t rBmt pxdsdmy mmubum; elsoclirereARg e?htaanaqepg‘éa%opom?amﬁas of formula I,
ot 3500 B PR S Oy, g Pt i o
subjet:P "iﬁnﬂeéd lof such modulation by administering a compound which preferentially
modulates the activity of PPARdelta. The present compounds possess useful PPARdelta
modulating activity, and are expected to be useful in the treatment or prophylaxis of a disease
or condition in which said disease is capable of being treated by modulation of PPARdelta

ligand binding activity, by administering to the patient a therapeutically effective amount of

the compound of formula L

DETAILED DESCRIPTION OF THE INVENTION

The terms as used herein have the following meanings:

As used herein, the expression "Cy.¢ alkyl" includes methyl and ethyl groups, and
straight-chained or branched propyl, butyl, pentyl and hexyl groups. Particular alkyl groups
are methyl, ethyl, n-propyl, isopropyl and tert-butyl. Derived expressions such as "Cy.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON 30 The terns as

used herein have the follow ng neanings: As used
wheqosiosr76x he expression "Cl_6 al kyl" includes P&r/iig1005/010854

and ethyl groups, and straight-chained or branched

propyl, butyl, pentyl and hexyl groups. Particul ar

al kyl groups are nethyl, ethyl, n-propyl, isopropyl

salkorghish seboRt el DeghHEr TR paEn™. ?éﬁ%@ﬁﬂ"% "o
6a1koxy93rb§%hl&?é’a¥l@l ,od, | Mkoxgcaﬂbbﬁfrloxwﬁﬁn&aﬂ Jalktyl", "Cy.galkylcarbamoylC;.

. carbony| , koxycar bonyl Cl- gal kyl =,
salkyl” CC1 aahlkakyzbamamtsalkyl’ "mqm@cqr CresplieylaminoCy.calkyl”,

aminoC g R SR a PR s TR ppiCs gl apicarbonylCrall” and
"aryloslycfl 1163t keh@ Be B@@ﬂmé@h&%lrdmglyam noCl- 6a| kyl car bony! "
di p en¥ll Cl- 6al kyl " 1C1- 6al kyl .
a.syqsg@ g@ﬁy |tl@le>g§1:q§3gn ()’,fmalkgnylarlmlméihe@g M straéglét-chamed or

e, BgSRI LSS, FREH I Yo 50 sy e cxprsion .

salkyrSA'T fichides 6ih§!hﬂed1dq1ropjm§61midesirap)gm®hmylbd ob brasplyed butynyl, pentynyl
pent enyl and hexenyl groups. Simlarly, the expression
and hexyryl PRy ny| " i ncl udes ethynyl and propynyl, and

STAAls g@her‘éﬁa‘ d e%?es@ﬁt@ﬁccgﬁﬂc%ﬁd’dﬂﬂnau@ﬁﬂg W’a‘fém sidhths

héeXyn group used herein "aryl" represents_ a
phenylabiyhe[yﬂl maphﬁlyhrmthrmcenyh phenpstheenyd Jduprenyl, ipdeny]s pentalenyl,

azulexpylulgsngﬂenyf%&t% ike. p&ﬁ{f agmll?ﬁ e‘ndgg gq 1é1nfn]|a‘[: ﬁ[yﬂartlally hydrogenated

denvﬁiv@F Sflﬁﬁle%ﬁbﬂocﬁﬁfé afr(!i}ﬁathd i"}@tenﬁre‘xﬁhmeﬁat&i bevbﬂlﬂemﬁﬁﬂtlﬁg)examples of
ude the partially hydrogenated derivatives of the
such partifibclyydrogenated wativasivey stechs, 3 drigtrah yrirarpphHiothd - dlhydronaphthyl

Non-limting exanples of such partially hydrogenated
andﬂ?fe‘n“?evatwes are 1, 2,3, 4-tetrahydronapht hyl ,

1, £ Sl hfeamapiibky! reprbBertfidl gtdue |-®k@yl VAt eyl Inseatseielﬁlned above.
"aryl oxy" represents a group --O-aryl wherein
asAsesed hertim! oaryRdop s gWRET & ﬁnY'FRéT‘ P@&}WF“C?‘(%n its

v . OWN .Or ,in t,

gt e e e T

or mo°r¥ $n8t drilaiMohe br 2idE: hedéronmns selenigd froomthei gnom@rmstmg pEN, O or
het eroat ons sel ected fromthe groulg nsi sti gl 0l

S, such a2buGI0t Geaeio PYBRle: RUFP 00 IhpRhegorqiopaihe; sodlindline,

qume%§ Wézgfﬂdufl E)?Hml&lgé QRBEIE thidkth C}Q Oﬂhiaﬁ?&zolesf%&ﬂidlé"thﬁhﬁ)le

pyridi'ne, pyrim dine, oxazole, thiazole,
1nuddzbleadt§eaﬂimdazcﬁérazol e, triazole, inidazole, or

nekepinoron Fhyser s sRearSe oy By capeuion et
as "HafrodehIR y)‘2 %ai‘l.luléﬁéh or ﬁuﬁﬁl Hﬁﬂlﬁﬂteﬁm P rhdrabdryd ring system in

unsat’urate nmenbered ring systemin
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. Ilustrative examples include
trifluoromethyl and pentafluoroethyl, and straight-chained or branched heptafluoropropyl,
nonafluorobutyl, undecafluoropentyl and tridecafluorohexyl groups. Derived expression, "Ci.

¢ perfluoroalkoxy", is to be construed accordingly.
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25 which one or nore rings contain one or nore
het eroatons sel ected fromthe group consisting of N,
wW@20081098p2 such as, but not limted to, pyrroliPCTes2005010854

pi peri di ne, piperazine, norpholine, tetrahydro pyran,

or inidazolidine. As used hdrein, the expression "Cl-6

perfluoroal kyl " means that all of t he hydrogen atons

in said alkyl group are replaced with fluorine atomns.

| fAp u‘é&eﬁlafl‘f’r@@: e ﬁn%%%ssioﬁcl' geeycloalkyl'| mpagas ofvelopyepyhngyclobutyl,

;Cchai ned or branched

cydoq%ﬁgéagfyk%gré ?he ona‘ﬁ}%lcl)%bhtyl undecaf | uor opentyl

aAd ubed lkeeiaf th¢cnxpfeemyh "@g wpbalk@ﬁtll gkl ’EmB:irSSBatGhe Cs.seycloalkyl

6 perfl uoroal to pe g@nstrue

k
as def%é@@fﬁ%gﬁ fprt h@ba%éef é@?veékﬁewéz bergp gBepresentaiye examples

1nc1udHS§§ﬁ:k§]ﬁf>€{/lfhetﬁg€cl < F@léf.’ﬁ’{}cl og@?}%@%ﬁ%ﬁr h@ﬁﬁ?xylmethyl, 2-

cycloheytyﬂ@lnydpin;ilZ-membwyiwyllthe Mke.us ed herein, the

ex i on cl kyl C1 6al k sthat e
B ot o SRnAL e aiioror uP; PRato. 284 efed
tRs Qéecﬁﬁﬁlr&)il" §alféﬁ§ﬁlfl§1‘§]"hﬁ ligd ﬂeséﬂ@ QBﬁﬁﬁﬁ'ﬁeéfghé(t@s a group --

exanpl es i ncl ude cycl opr opyl met hyl
S(=O)iclceﬁﬂ¢ybb/lht3§ellre€h§dlkyl s wydefinpd nboy\{epRgply:lsqntatlve examples include, but

are nob iy 8d £ tr by SRR B P Moo, isopropyisutony,

butylsul?@b@,@i@@-‘bu@'lsulﬂ&ﬁ&lo secﬂﬁgj'ﬁulﬁéﬂy@ [text-but Qi dnyk hfﬂéﬂtyls%l'ﬁ@nyl
used herein 1 6al kyl sul fonyl" 1n

ISOPen@rleéB]wl aenapantylsdéonyh rﬁ@t-egntalsg}f@mﬂ -he)e(ls&tljogm lwapxoglqsulfonyl
and th%ﬁée' n Cl1 _6alkyl is as defined above. Representative

exanpl es include, but 10 are not limted to,

Bt DyddhiréiaMytylsulfohyl' seprésenisla group F-SEyO Byl Fhydein aryl is as

i sopropyl sul fonyl, butylsulfonyl, iso-butylsulfonyl,
defined @OYsut y| sul fonyl, tert-butyl sul fonyl,

n fn —

nég ﬁg%cit”l;q?éibl ﬁ&yqaryl Lﬁl%??f' tr%]{)r%.fg ?%}loup S(=0);heteroaryl wherein
hanmmmMﬂm¥k&ﬂh&bmxwe |sohexylsulfonyl and the like. As

used. herein yIsquonyI represent

.a grou
The expression) E‘QF%ﬂlsqu‘& df A ggperpl team ysed fpg fﬁ%vems&%al

oS AL B ORA8 0 ci 560 e

mirrordnage isomtves thapare ssually fosner dwi toanieast onesis pnyetrerahter,
i.ndi vi dual nol ecul es

erm al | mer f th
(enentqRagtol W e Hhe pay Bl B pdti oD Gy SGHOR RTSPSspi pE THre

asymn%@ﬁ@ Bentd¥PhER Ha)j aHHltlbﬂﬁi}Uégﬁﬁ as %Qasf@rédi&fmérmgs% deﬁ@i'?ﬁﬁ&iwdual
are usual formed 'due to at |east one asynmmetric

moleculeﬂn@w ex{se a:ag@qrmm spmeiff{eisbransk It mpchgnmdera@od thiiit al such

nventi op. possess two or nor
1somers and Mixtutes trllxeremp in' any proportion are encompassed within the scope of the

present invention.

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

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



10

15

20

25

30

asymmetric centers, they may additionally exist as

di astereoi soners, also certain individual nolecules
woreysexi’er as geonetric isoners (cis/trans). |PCT/BS1005/010854

be understood that all such _isoners and m xtures

thereof in any proportion ards enconpassed within the

scope of the 25 present invention. "Substituted" neans

substituted by 1 to 2 _substituents independently

usually ong Guiomen RIRGQI@ateg, Byen thongh g iagtogier arydeglergrbed, the present
. - Y, Pg% an ester, an
mven%%g]fﬁ%%ﬁ]?%%&ﬁﬁ% g{(gﬁ%%éf@f&corr)n r ﬂ!‘dr oal koxy, -NH2,

ClAs uBed hdreinfthe teiid-"nondatata@l’ kefbrs tamnadhem{dabvanpaindywijtecapacity to

o R N E T T
propeft{ of bﬁ[&iéﬂh&?viiﬁr’ﬁro%@%e%]?eﬂi?ﬁn@ a@ﬁGﬁt}e&al%\}:‘ftﬁ%{J @E&hg}? duch

geonetric isoners an ures thereof.
enhantemens ge inhgbifion maydreeonticgention thei achimmendeof asppefiotvdnheuch as

. present invention. Taut rs exi st as,mxtures af a .
sctvefl EfRords0 o8 3 a fengbiPifeiion PAEY, AyeB i hgghartestonly in
parﬁc@l@pgélpt%gﬁ&dqﬁag 32094 RiARRble bidloseakhimgene taut oner

predom nates. Even though one tautoner may be _
d ésisedlareing fpatignté segans a wavmbleasiad japishal daish as for example rat, mice,
t [S.. of .present ¢ oupnds. As used herein the
dogs, %%?’rﬁ%'%r?gin “af %Jr]snglél%érg%cthtag gglcaﬁl 'm cal conpound with
C ARaged ertia, theickpRisien shagBade@tifally dcagtabls tarrRe't inYards)a)non-
or inhjbit (e.g.,. "antagonist" activity) a functional

toxic splygng skivnegsapt ekeipiepl il anicen Gtherymyerigdeel is rpixed with the
compSAUTALI I fiod SERELE SIS B e o poppyutcn

compayitia, i.ena dosdge fosp eapablemf admiistrationtoalse parhi. Vahd éxangle of
repression of a signal transduction pathway and/ Qr _nay )
such 3fAITigrAs _?@ %m}?ﬁfbl}thaﬁy 3W§£M1§?W§@11V “ﬁ‘iﬁpfé’é PaisBteF pdministration.
r ¢ tdrm "BhamiRERH A la@ce%ta%h@&'lt@'a{as angﬁgﬁm ﬁ%fﬂéstﬁﬁt the salts of the
herein, “pati ent ans“a warm bl ooded ani mal, such as
compdéunds ek theppresentinyentionssan bt dsetbigsnedicingl, properatéms piOyser salts may,
and pripates such as hllg ns. Asasedhrein the . .
howe Efchebisefi s prshamion Yt (i qopngundtpssrding o the dpventigmpsof their
pharncétidally Qé@e?taﬁ}él ARG SuitbRAMPAMeutiSNE RIERhble ALHFFRL |
or other material which is mxed wth the conpound of
compaunds pf dueimventinnenciude adid additien salts wleichinayt foe ekamplat beoformed by
... of har ppceutical , conposjtion, i.e...a do e f.orm
mixing a sQlRET 6 TieomRPBeg acong to R dysativn i asBitBR gt o
pharm@tevlicalby§dteptabRIdciBduch 8s BydBeHIBBE 881l 15@rdBloREC R4, 381 fBric acid,
oil typically used for parenteral admnistration. The
methapesuifpnistigidrdduidroxyathagesilioniprgish p-telupnestiferic agiddfumaric acid,
malei SR RERRI R Bl o B 2efrrk ity PRTREY 268 Bbuahioid, acetic
acid, alieRr#id, oimankd fed, 5 fensx yBYzoic ROME K Rdrox yiRn#sie aatid, pienylacetic

.. the preparation of the conpounds_ accor di n%' to the o
acid, hepgQin arignoxalic@eid, pidiig 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
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.
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pharmaceutically acceptable salts. Suitable

phar maceutical ly acceptable salts of the 20 conpounds
wo@Roosidwe: nventi on include acid addition salt SP@iUSID05/010854

may, for exanple, be formed oy m xing a solution of

t he conpound according to the invention with a

solution of a pharnaceutically acceptable acid such

a (o) i, |

R i B o5 LY af R HersiF el W bt of the

comp@urtdlk/lhlelil asaffeting th tmtlﬂg tHeLimatiddodisuttel, or coadliibn. aci d,
droxymal eic acid, malic acid, ascorbic acid
e inyiegtigaleo PRAVifles pharmpacpeficaheQmpesitens gopprising one or more of
e L Koo 1T 57 oGS0 AR et
carrie XPrlefeatdy thbse corpositi@msi afle inf watit doshge focins sughl @sctaiblets pills, capsules,

aci d, Iactlc aci d, vic acid, nmlonic a
powders, awples. serle Eﬁfel}ﬁ%g%ﬁ%‘?f@ OF SUPETISIPRS: Jicicge f81‘°1 onfiguid

a
S o B RS LB BRSSP . s, s
sublutgha:l orsedtalsadﬁmmfsimatlmd orrfoy a;inmasimtioelbtyhnlnalamnmnosufﬂatlon

e o S el e e N 5 Sy one

monttfl§! %?&ﬁn@ﬁ fob @Xé{ﬂﬁﬂ@nid iAkbl1GEE rs?ﬂt offhe @6t ConiFdu@tYsuch as the
suitab pharmaceutical |y acceptable salts thereof may

decanpatclsawena{ headdapieditalprovidd a depog prgparation mﬁloﬁarp@scalﬁs injpgtion. An

eroat i i PR T PLicREbhEte Gy MG Fat PoBling st
comp8difent stich hORPRE, tiR. zpi'm cpaRb@IVRaf e diBHIB mm:dsaitha ph¥¥haceutical
2005/ 097762 PCT/ US2005/010854 -9 The term

carrier,teq copeentiped (tabjetiteripexedigatsfyeh At corp stagde dpckRse ejugrose, sorbitol,
tale, s?%%n %cﬁn lﬂHm gtfaa.rgaee dlC pﬂgsgﬁ'%.'e %P ghﬁls,lz{] d%ﬁér\bﬁaﬁﬂaceuhcal

e nane |Sor

diluerit§)\egh) Rvaﬂﬁ t@|f6ﬁn plsoNd ﬁﬁorphﬂiﬁﬁ%utpo&&bn conpiishg & howmogeneous
conprising one or nore of  the conpounds accordlgg to
mixturgPlsa GORNNA §h therPraseabmvertion, ofp ph&f&lﬂﬁ%@ﬁﬂx aerepiehlq splt thereof.

Whenar%fe‘f‘ﬁw ?seg)rgf%frfﬂl fion E&ﬁhﬁﬁc’&ls%s%Eﬁ%g%&%g?ﬁffgtrh&%that the

are osage orms S as ta
act1ve01ag®dieﬁt51s digpenseé esenlg tl&mugtmat thetcomipbgitipa se titae thael composition may

sol ut | r su red er osol I qui .
be reagily Ay idrOO SRRSO Lo HE R Soeh Ficaulefl pifls and
capsu?éﬁﬁﬂ?s' Jofifi 'p?e?orrﬁtﬁﬁtu?]f mpdifdAnt ﬁ{eﬁlsubdl()itd(eé 138 &hit dosage forms of

i ngual “or rect M niStrati on, or for
the typeldeseiibed atdve nommnmﬁbmt() bo ahout HRME|cftheartive ingredient of the

e e S 58 T BRI .2
10, 282001071180 1l bPthe abHve REAMRINE. TROtabRECHRICOBHRE tno(l’éfl cbﬁ@osnlon

active conpound, such as the decanoate salt, {
can bfadmfnda@t therpmmoﬁ@oand@h@tpr@\né@gdgsalgg ﬁoxm)affordmg the advantage of

|ntra lar in erodi bl e sle]
prolopgh iR oEorratrle st 8her i S et s dogasp andgp outer
dosagelceRpbhét, t8Oldtdr b&AFROHe trb@M 6T SieHveRpe ool BE Sormidhe The two
princCipal active ingredient is mxed wth a

compphenthesneetsepapted baenicatericdaygr, whinlh savesonapsistabiintepiagon in the
stomaé:g %B& ?%xi%ﬂﬁsthg’ Pn%lgr gomf):c%reﬂt t%tp% 3 thaclt At BR Tnoddir? 3P0 be delayed in

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

shellac, cetyl alcohol and cellulose acetate.
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15 talc, stearic acid, magnesi um stearate, dical cium

phosphate or guns, and ot her pharnmaceutical diluents,
we2@s5/09Eber, to forma solid prefornul ati on coP@EDES1008610854

cont ai ni ng a honogeneous ure of a conpound of the

present invention, or a pha#ﬁaceutically accept abl e

salt thereof. When referring to these prefornul ation

c sitions as eneo nt t ha th .
o OB Bt GREn AE e BRGRERL furmbeistbn O A prbd sl Eicgamay be
incorpoRAB@ SdrladAfinisPatioharall6r WPHRRSbh itludEaquesishelutdaslisuitably
subdi vided into equally effective unit dosage forns
flavored syrups 2HesS 105 § oil @usgegmgnﬁ; and Hpwered smuligns va8 ¢dible oils such as

cottorfibetl & TeieRle G HOSMP3M bl BhnliP ot R it Rl B b

pharnfa@@iitRialVehicléd. BUibE dighetiRtir SudfertingigehRoPsducyss suspensions
i ngredi ent of the present invention. Flavored unit

includgs¥nigetie spdmateshgannsichantpgaeantio gcapip, almnate denisee sedium

carbo%}mé%xg]b%ﬂflogé meﬁgl (i%ﬁlul]ogg tq;sgng{/l elfﬁ'ﬁ)lﬁgﬁés %ﬁf%élaﬂﬂg g di Ic :Et

b&n theaieathmait oﬁtzimixrue/l ﬁ&amymcﬂbbddfe@e&n,@suitaﬁh&hgﬁge level is
form af fordi ng the adyantag rol onged acti on.

about 80181280 rpglke penslays Prsfer ly |ab<e1§r9 Qigwpqu O4B2/K8 PPIGAYp and. especially
o BB s e BORPBE B G B e of 1104
t1mestpwpday:onponent s can be separated by an enteric |ayer,

i ch es to resist disjnte n the
nihs e 1 e Sedrgoles Pf&Bﬁﬁ%ﬂ&{ﬁa&afts 1386 67 S fegrin shall have
the méd?ﬁngiliﬁéﬁﬁﬂeﬂn "RE" Fé?er@%o Iéi%%?r | g r3Orslt6 | BRASE "mp" Y&HEA ]S Y
material s can be used for sich enteric layérs or
rmlhgmm |"pg'srefm| uhmnmbgaml "pg" refetsudipiapgeanms, finel” refers to moles,
"mm ,9 r;eﬁrg{é\l iy sa'glr}ggl e& ug?os J&Of oq%%,/ g@h erg% tersz'mE or "ml"
e OBl 854w
o HEOF, T ML 0% A AR BIERRY: ot
retentidh faéter, JirpS @nt'mip)Vefirs enmehinglpeint ieot pberatedecharposition, "bp" or
adm nistration orally or by injection inglude agueous

"b.p."gefert fodiedlingRainta PR Offhg AGHEHLORFPRRYES I IS TRRIpUTY, "om”
refers%' tcfﬁﬁﬂﬁét&@ St nff“}gfefré (o 1&?18916:?&%‘ " ]etn St Péfetr@to g%mqhg Ir@t'a{ﬁn of the D
cottonseed ol sesda cocon

line O‘D.ﬁﬂﬂmth a020°C @gained in A5 dedimsier Selaﬂ'd" ﬁdféfs h(ﬂéorfzentra’uon in g/mlL,
armaceutical vehicles. Suitabl e dispersing o

"THFs Estﬁ’ér‘i@J teighydrofiran. DIMEGiréss o dimgdaRiorpamide; anP decfers to 1-
methﬁ%}t}%ﬂcﬁn 'ad"ﬂ?ﬂl‘e“fe% wHﬁatﬁfﬁ‘%{)h ﬁiﬂe&ﬁﬁ%ﬁ@@? ﬁana& g§ihGon, "M"

ate ekt ran, I um car ose,

refersﬂeﬁﬁtﬂdtr(; Bh MY refees topﬂllllymolay,l "upYY tefdrs tomiramolge "aM refekdto
the treat ment of various disease states as described
nanomplpp|"HLC, refgistta Biie layséég@ma&g@aphys HBleUtefes torhigh perfgrmance

hqmd}%&&ﬂ% ﬁg{agfé% H}%M?’f Fe‘ff%glt 9&%11%]5091%53 Sﬂn%gr}a% /“gfgl\rd@e refers to

chemﬂalyionffh@oxcmamplctﬁmmw BESﬁbhasfem 81t deabspray doriggionanasef
1l to 4 times per day.
spectrometry, “tg” refers to retention time, "1b" refers to pounds, "gal" refers to gallons,
"L.0.D." refers to loss on drying, "uCi" refers to microcuries, "i.p." refers to intraperitoneally,
"i.v." refers to intravenously.
In one aspect of this invention there is disclosed novel compounds having the general

structure shown in formula I:
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As used in the exanples and preparations that follow,
the terns used therein shall have the neanings
wo pasoot7eri: "kg" refers to kilograms, "g" refePGI/US2005/010854

grans, "ng" refers to mlligrams, " g" refers to
m crograns, "pg" refers to ﬁ cogranms, "nol" refers to
nmoles, 15 "mmol" refers to mllinoles, "nnole" refers
to nanonoles, .'L" refers to liters, "nL" or "m"
refers to m| iters, "Urefers toggmcroliters, "C'
refers to degregs sius, "Rf " refkrs to retention

factor, "mp" ogN mpLl’ refers to nel
refers to deconpoNTi oW —ARYorz—K/
boiling point, "mmof Hg" refers to ure in
mllineters of nmercury, "cmi refers’to céltineters,
"nin" refers to nanoneters, y[a]J20D " refers to
wherei ecific rotation of the D 20 line of sodiumat 20C
tained in a 1 deci neter cell, "c" refers to
ARYL @RV @tpyeidinyl, vHeidin sai ;BHEnylfcﬁfp@hﬁlﬂyDls optionally substituted with
tetrah dro uran, " DM ers to dineth fpormam de
" RIPOT méfee“r‘%’StﬂtéelifS Sﬂect%fm@tb? EFQIPi C@iﬂﬁétmg ofhgiqgsay Ci.salkyl, Cs.
t
B G ARPRYE R B BEHABHEC SRR By By cronyCaallo, €.
myddyloxgl Bitro, 6§%orefm1eymﬂ>foﬁyk;mm & alkplnieiy S, .t o
nanom)l ar, "TLC' refers to thin |ayer chromatography,
" HBKEYCRDPBYS t o hi gh performance 25 |iquid

W is £EERIGH@SLR Q\?\f}grelﬁ@{ganﬁﬁggé&%&ﬁ thbgh resolution mass

spectrun1 rs to em cal "ionization nmass

Zis SHQ@HQHEIS%(CHB& -(GfﬁbleYS(GHz),eJ éﬁiﬁf)eﬁflﬁf a0 (Coh),z@dt on

T CHERT R S 85, B S o the goup

l%oﬁlslang of &f, & %al'k?l? t??c%c%ll%’l,y('lﬁ&lkyl@ I@?rcloﬁlﬁ?lec{rﬁl HeRzyl and n is

m crocuri es, " reflers to i ntraperifonea
md@pendeeﬂeaslrttcgarrﬁmﬂailméusl y. 30 In one aspect of
. thj 'nv t' on.t ere i.s. di.scl osed novel conpounds

poi nt, "dec"
refers to

1s ag gefined APV hown in formula 1: WO
R;is 2@@%1@%817 6;?1 B@il’ 052806410 10 84 fluorbhtkyf) hyd@x'?bl 411, nibbo, cyano,

wherein ARYL is phenyl “or
p9nd@usglkylawwsend1 said phenyl or pyridinyl is

Ryis OQIE)BS Hﬁ!—:& & S‘nlégg t'utﬁ F& Bﬁl?n%d rg%fq?nyg Fthinyl BhEre %n the sul?sntuents are

uents se roup consrs

h@él@@édl frofalthé gfdu)pl conéigting EfHalken] C;. @llg@&t%&lk}ényl Ci.salkoxy, Cy.
Wﬁer o uor o k}éyl@ggcn 21%&,’ lb;é:]tlogﬂ -gagkyl gyloxy, nitro, cyano,

C%I-r ﬂi&l&!ﬂféﬁ}ﬁ Mho (%nmlang}xegﬂél @{ zﬁﬁ&ﬂ@aﬁeféylc&a stereoisomer, a
tautomer or a solvate thereof or a pharmaceutically acceptable salt thereof.

In a further aspect of this embodiment, is disclosed a compound wherein ARYL is
phenyl.

Compounds exemplary of this embodiment are selected form the group consisting of:
5-{4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxyl-phenyl }-3H-
[1,3,4]oxadiazol-2-one, 5-[4-(4-methyl-2-m-tolyl-oxazol-5-ylmethoxy)-phenyl]-3 H-
[1,3,4]oxadiazol-2-one, 5-{4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl)-
methoxymethyl]-phenyl }-3H-[1,3,4]oxadiazol-2-one, 5-{3-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl)-methoxymethyl]-phenyl }-3H-[1,3,4]Joxadiazol-2-one, 5-{4-[4-butyl-2-
(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxy]-2-chloro-phenyl }-3H- [1,3,4]oxadiazol-2-



10

15

20

25

30

6al koxycarbonyl;  Wis a bond or (CH2)m wherein mis
an integer froml to 4; 10 Zis -QCH)II , -SQ2(CH2)n
WQ 2006@2%N- Y- (CH2) I'1 ,-(CH2) Il CO, -Q(CH2)n OX'DUS2005/010854
(GQN1V(GQM1O}\maengisPPB 0O or S and R3
Is selected fromthe group““Consisting of H,
Cl_6al kyl, C3_8cycloal kyl, Cl1_6al kyl C3_8cycl oal kyl and

o S5 e gD Bl SO
phenylé%l—?é]ég,?h&gﬁﬂz lﬁg‘—ﬁﬁ@ [4—5%3@91(K—inﬂuoromethyl—phenyl)—th1azol -5-

uor oa roxy nitro
ylmethdRg] Eénz%%i[a,mmxadmu Bmp i i {-[4 butybl- (@ trifluéromethyl-

unsubstituted ph
phenylabistaimegrap poph b PR g BB olRs €4 g "

I
O BER Rt s oAl

Phenygﬂggﬁﬁﬁe@ﬂ kyl, Cldacyloxy, nitro, cyano, 20
sul fo _ _
an: aafalm%&e}ﬁegqt@gﬁg}p emglpgséﬂ g)f 8 glglélg%é&leaﬁr% S8 wherein ARYL is

taut oner or

phenyﬁ%slgl bﬁéﬁz}t hgier] is@hedylphar maceuti cal |y accept abl e
reof. I'n a further aspect of this enbodinent
i B yhit anothererspect of v embodimenkihdipgased, asconmﬁ)élﬂg |whereln ARYLis

pheny%—mgﬁ@ c(gﬁgﬁgf Idf#“lg?ﬁggg,gdl ment are sel ected
51 fhrolifer q@éeevbf taxs(efinﬁddlﬁlbmpfsmtdsya aphmpyid wheginoAREL is

yl h h -
phenyh 7 —OLC nﬁ;x: 130 ok BoRy it Grealial 5L 55 ﬁé%ﬁwﬁWHWé%ij’“de
Sy et R s duried s omppn et X .9

y I %etfﬁﬁbﬂh@f(m&tmﬂtl]us phibogtinenB s pmg:]gseq xcpeng wiErgn & is S.
4- et hyl - 4tr|fluoro

pmﬁﬁwr}her ﬁw&mﬁblsﬁn} QFUPERS ﬁ?%?q 2 CormRoYAd lilfrlen ARYLis
phm“§&§ (gfﬁdroﬁgk%i %ﬂﬁRngﬁ%én ﬁagg}yl 2Iﬁgthoxy -2-ch

]K)ét&fmysthe} aspelet ¢f1hi3 eaibodinknize displ DOUBPOIYE ARaerein ARYLis
US2005/ O

phensér%mf@fbht‘% 8315%121:XH‘P|°&SP8H&2H§/Ph%‘P{1eny|) t hi azol - 5-y

qﬁ%ﬂ%yﬂ‘%@f& o tias EdnB8digtent, is disclosed a compound wherein ARYL is
phéeny 4] oxadi azol - 2- one,

phensflI Ms{(@%bmw(cmm X is ©londs Brrist G liyhenh Ry 1StR1i’P33§cﬂndéV is a bond.
B
P 3i %M#t}lelt Apaa ﬂﬁs ¥bBERwRY Jis giseloydd & congidupt )wl@mn [Y is O.

3, oxadi azol -2-one. 5 I n another as

erfbaofurmmspeos oitEe B alma iy A RO AP L AR YL i
phemﬁ, qu, —O(CH2)n- andSRﬁIQ Sﬂé(rlyl.

In yet another aspect of this embodiment, is disclosed a compound wherein ARYL is
phenyl, Z is —O(CHy),-, Xis O or S and R, is phenyl, R; is C1.salkyl and R, is phenyl and W
is (CHp)y Wherein m is an integer from 1 to 4.

In yet another aspect of this embodiment, is disclosed a compound wherein Xis S.

In another embodiment of the present invention, is disclosed a pharmaceutical
composition comprising an effective amount of a compound of formula I and a
pharmaceutical acceptable carrier.

Tn another embodiment of the present invention, is disclosed method of treating a

disease in a mammal wherein the disease is capable of being, modulated by PPARdelta ligand
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In a further aspect of this enbodinment, is disclosed a
conpound wherein ARYL is phenyl, Zis -QCH)n and R2
WO g00ske1Ty2 . I n yet another aspect of this enboRCTER005/010854
is disclosed a conmpound V\heﬁl n ARYL is 10 phenyl, Z

is -Q(CH2),, , Xis O0or S7and R2 is phenyl. In
anot her aspect of this enbodi nent, is disclosed a

d ARY h
bindineadg Vi, Ve e gOmATideh ARG @ Sﬁ@@%‘“ﬁﬁb%‘f‘n%%?dd%s‘ﬁ%se&
therapéaﬁ%ug Fredtivelnh Bk ofS BEG Po&ﬂ‘d Jf*fbﬁmﬁmpodl ment, is

di scl 6sed a conpound wherein Xis QO In yet another
abpa fitrthef asphctsofehub ethibodiment,is digtiostdos mgthadoheprin weid disease is a

demyglipait fissree Seigered Lo Bedroposnsiufeimu Ble hadus, Qarcor
MariePP&Y biseaée ] FelizhddsNBrz¥adHel disbdse Adidefttal oraydliR Myduromyelitis optica,

yet anot her aspect of this embodi nent, is disclosed a
adrendowmfstdopm;e@eﬂhane@me s;.mdr@ne n;rtll disgrdess in g myelin formmg glial

S;and
cels g Jppecgenoiiing rpisont DS Fond PR R i A BB
WIE freitier AEPéet bfsthRCEnihirinyiknt, # disloseChiothod ‘(vﬁﬂtﬂai)n the denfyelinating

isOor S R is Cl 6alkyl and R2 is phenyl and Wis a
mseasg@mmultlglmsc\)],qumgnot her aspect of this enbodinent, is

o?{? ?t ngn%gh ag&@%fg 1%%&1%'11'?8 slé}ﬁse% ﬁm@th@ﬁgxtﬂ\%ﬁéérrl g?ﬁ%%rease is

scl osed a conpoun

selectg@ fr&ln thél %ﬂ)uf) ubﬁdiﬂtngaf\;pﬁem}o hypdnrﬁglmashddnma hyperlipidemia,

I SCl 0Sed_ a conpoun ARY

hypoalmb(a@peyrﬁteawaHMYPgrcgﬂlgﬁtg{o erni, ﬁwhy@?ma% é{o@eﬁp%ﬂ diabetes
t

menuhb hred ﬁd@@{iﬁﬂ@{; meﬂeg %@@é@ﬁ&g( 16 £80P Q&Ekﬁ’sti(‘{g%'f %bﬁlroﬁgﬁ{&

nephrpﬂsmhly/ Iretif@pathyg a6d cotatacts, hmmhnﬁtﬂmegnphmpyire(hg]dcme tp]@rance insulin

rein. mis an integer fr 1to
rosistii HBFOR EORT, RSP OB BT Slsgesy; REEBgia vieula discase or
Congegmg)ﬁgéﬁq ierein Xis S In another enbodinent of the
present invention, is disclosed a pharmaceutical 30
c Al osinpowns dineirsed hmglrmandq%fsemﬂmsmecbmmngﬂo the followmg

R IS S
abovel Lﬂl\{@s@ tOitH%p\NﬁSé aﬁt‘éﬂs & R urR NG At defR s't:ﬁﬁn @ma@érﬁ@ﬁ% fhe

ereln the disease is capabl bei ng,
synthaemrhmhaheﬂw&nyld PRARceheraially geailablaOr 30BE @mﬂm:zs would be obvious to

th %ESZ@OS/ 010854 -13 binding activity, which
0se 8 5®€ A&y ni stering to sai d manmal havi ng said

di 'I?ﬁé%%&gf}/ %ﬁ tIfB@ T@Wﬁ?%%ﬁ&tl@fkﬁ@ﬁ&é ¥EacB® BitctiBhal &roups present in
the co(;l?prz)?l(r)lgsn desc?nbedci:lrtrgls ?nventlon 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 removal may be found in T. W.
Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis, Wiley and Sons, 1991.
Scheme A shows the synthesis of the appropriate imidazole, oxazole or thiazole,
intermediates for compounds of formula I wherein X is O, S, NR3, The heterocycles can be
prepared using methods known in the chemical literature (for reviews see Katritzky, A.R.;
Rees, C.W. Eds. Comprehensive Heterocyclic Chemstry , Vol. 5; Pergamon Press (1984);
Katritzky, A.R.; Rees, C.W.; Scriven, E.F.V. Eds. Comprehensive Heterocyclic Chemstry II;
Vols 3 & 4, Pergamon Press (1996)). Specifically, said oxazoles, imidazoles and thiazoles

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



10

15

20

25

In a further aspect of this enbodinment, is disclosed a

nmet hod wherein said disease is a denyelinating
waele@eassesel ected formthe group consisting of PamUS10pH/€10854

sclerosis, Charcot 5 Marie-fpoth disease,

Pel i zaeus- Mer zbacher di sease, encephal onyelitis,

neuronyelitis optica, adrenol eukodystrophy,

... Quillian-Barre s ' i ' '
amiding ey A oo AR A S dadtn RORTREAS T 0 150
°C to dité thelif@rmaBAE Bp@tdtiyelss and nerve injury. In anot her

aspect of this enbodinent, is disclosed a nethod
wherein the denyelinating disease is multiple
sclerosis. 10 In still anot spect of this
invention is disclosed a ne?ﬁ%géﬁﬁerein sai d di sease
is selected fromthe group consisting of obesity,
hypertri gl yceri dem a, hyperli pi dem a,

hypoal phal i poprjot ei nem a, hyperchol est L exi a,

dysl i pi dem a, Yomre X, Type |1 diabete Ritus
and conplicag}ons t hereof—serected Trom t group
consi sting of nedhopathy,B(ﬂggﬁnppathy, ret&popathy
and cataracts, hyperinsullﬁenia,zinpaired gl Ucose
tol erance, insulin 15 resistance, atheroscl®rosis,
hypert ensi on, YcofbBary heart di sease, pet+pPh8ridR;
vascul ar di sease or congestive heart failure. The
conpounds di scl osed herein can be synthesized

according to the follow ng procedures of Schenes,
wherein the X, and R substjtuents_ ar

f By Seltsmmap she goperal sypshis! |°e§§’08?‘i?e?f&t>§’3“1hit%v_ it ?01'3 ~O(CH)-
is sho?'ﬁ'é 9%8812:@/1%1 LRQgk @ﬁ%he‘é?bmﬁt Mtstiftged @RIXyBE SciRster 4, which

)eti c “schene d be conm%rmall){:]‘y

can bassaitheaizeé anillusirasé is§ohehesh ss wduted th ¢heotlohsl § bygnethods that are
t hose skill in th rt..lf. necessar.y, . i,n._t . .

well g S y RS EPEles D GRASTION Y e tep i by l{afnom hydrides

such ANAKRH ALEIRM hiddet be dEIPRAIAIMIHSS BYdiRdniah ifidit slvent. In
I'nvention may be protected By suitable protecting .

StepB@y thepdcoholfuaciored gmuiprig compoyndhys ernveredtpsyleaying group to give

| f. hesi
compBI?rttqe é &Sﬁq%%rel ,I_%dé %a -qu;lélic’ i 8‘1%? %L}S%:gl agglgfé)ggrg,rog%glffﬁaéﬁz?sters, for example
mesyl%fé@ %\? @Bl\é/?ﬁ%.r ETHRVEkiofRY tHeSled @t droup cdn b¥\accomiptishel ayntkaction of

ts, Protective G.oups In Oganic_Sy thesLs, )
the altwHodyvitarrdaggotsssuch Yohromogeeraimide BHBGBIeFTREe & Hnhenyighophine to
t he appropriate. im | e ety Lazal : ;
poce 8 PR LB DAoL of POl oy o

to givea cOmpIRRd whbrilgieesavincironp tauhldride. (if epafwutersiangs desired,
methods known in the chemcal literature (for reviews,.tbl
reactigi of pRmpoungid,With apapproppatrspidonytcilprigg o t RG] able

Het Li . e
e EOTEGH e SR . By OSEATRASE ABOA vi
meth4z@BHf@IYE bislorde iethe pesyreiof aftloegamia ase kych agdtiethglaging or pyridine
o perdan s (980 el el s daralen,

g%n ?gé%r BPLh B fropridtelyQub&HeE hidrok§ 8RR btk §1i¥ reablet Rvitthe

heterocycle, 6 to displace the leaving group to afford coupled ester, 8. The displacement

reaction is run under conditions well known in the art. Typically the reaction is run in the
presence of a base such as sodium hydride or other inorganic bases such as alkali carbonates
or alkali hydroxides in an inert solvent. The temperature of the reaction, although not critical,

is from 0°C to the reflux temperature of the inert solvent.
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WD 2005/ 097762 PCT/ US2005/ 010854 -14 am dine or a
t hi oam de (general fornula 2), at tenperatures ranging
wo e@sgieut 40 C to 150 C to give the interneRPCHUS2005/010854
heterocycles 3. Schemre A 5 OYR2\ / R R-1y NRl1
RRC(=X)NH2 R1 2 Y=C,Br ¥20, S,NR3 In Scheme B the
‘general synthesis of conpounds of fornmula | wherein Z
is -CH2)n is shown. Accordingly, .in ep Bl t. .
APempeinida, én StepBkisithen fé@%ﬁ‘?’%&%@@“ﬁ&’r fé‘S?B{eorr Jjg suitable
which e I A% ddid HpdraAaied. i Typhediignke faction
organig §01P' %rgég%%@{tg&ﬁ@eg%@ﬁo%ggeby met hods that are well
is run Kﬂhpeéﬁltpéfatdrb f Bétiveeir 60°@ xmhk ecflixntemperitioe o therpigarte sol vent.

ff db [ um hydri d h | ithi .
SN TT G TN AT M
o t.. SOl t, . , ;
o AP R Pl gt

organit ®at 4€h a& FW@MB tolfowadtgrtesanméng with sirangalindered emigs base such as
such as ha

ogen, or sulfonate esters, for b
1 8-dimsbipyaibks Ghdes et 0B Bgho s g PG g Acttonitile n
OHP 5 G300 AEEAMRLES SRy HEARhLRM G belrlif fRLCLINC ¢
aseal%dtﬂlﬁgflteejﬁvea??dstggr?g blﬁgﬁ%?ﬂ}(’:gl ni ?ﬁbtg{eh Ci’%n the presence 0_
200°COTTHd 1. DASRYHRRSISBhAembPals@ boskitkesized bypeactid g whmpetnd 9 with
the leaving group is brom de, or reaca#ron W th thionyl

phosgein. Bdectempel, i eé 2l & g WHer e’ e | eavi ng group
i hlaride. . |f s t hesHES 1§ Behstrated. Accordingly,
r Z‘ESFP%’ 8t a%%‘ﬁﬁ@ ensﬁmg%\%%toﬁ ‘%ﬁ‘t"g‘élp??%ér Pate Sulf gny[

the al&dHo0r5 8 Heleddial With sieyin@radyary] ssiet, 8h eheopretrasce ofw tiiagyl or
produce the desired sulfonate est

[ r, .Eor exa e,
trialkylphesphise, ch @8 FREANIPEOTANITG OT it WEH@%RWBW? g,g%l ori de
. adi the .or € N € Qﬁﬁ@ THUCBr @Shloromethane to afford the
dleth)fl?%oélﬁ%g% ﬁfaﬁé;ﬁloarnqgsx??%}?%rg, i nX an inert solvent would
couplBil ¥§er®) npygmdly&hwfmﬁpmistme at eEwipetAteedepvIes rompipperature and
In Step B3 an appr opﬁr&& ately substituted hydroxy aryl
the reflyx égmpeyatpee ofdhe e SRt he heterocycle, 6 to
di spl ace the | eaving group to afford coupl ed ester, 8.
The di spl acenent 25 reaction is run under conditions

well known in the art. Typically the reaction is run
in the




presence of a base such as sodi um hydri de or other
i norgani ¢ bases such as al kali carbonates or alkal
whiyasoxizées in an inert solvent. The tenperat uPEr/o820051€10854
reaction, although not critkial, is fromOC to the
reflux tenperature of the imért solvent. WO
2005/ 097762 PCT/ US2005/ 010854 -15 Conpound 8, in Step
B4 is then treated with hydrazine either neat or in a
suitable organic solven% gt e%evated tenperatures to
gi ve the acid hydrazide, "§°%5Bically the reaction is
run at a tenperature of between 50C and the refl ux
tenperaturg of the organic solvent. Ogylization of the
aci d hydraz 9, inggpep BS, to the tangek Step B2
1, 3, 4- oxadi igy;z-cnesr——s 10 is %gﬁs |§Beg by——>
RO@attEd+ ofxConmpeund 9 with aERIGH8f or it e fen” t he
presence of an organic baseY§Bch as pyridine foll owed
by treatntnt with strong, hindéred &m ne base such as
1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU) in a suitable
organi ¢ sol vent such as acetonitrile in a sealed tube
at elevaed tenperature. Typically, the reaction can
be run fromN00C to 200C. The 1,3, 4- oxadjagl - 2- ones
may al so e Bynt hesi zadooy-weastvirgHCONMpoUAd—9-—wi th 10
Hﬁ6§8@§e. e Seenpel, A, et al., J. Og. Chem 1955,
20, 412. In Step B6, an alternative synthesis of the
coupl ed e?ter, 8 is ilkustrakad. Accordingly, the
al cohol, 5 can be reacted wth the hydroxyaryl ester,
8 in the presence of a triaryl or trial kyl phosphi ne,
such as triphenyl Bhosphine or tri- n-butyl phosphine R
and diethyl azodic X in an inert solvent, for
| carhox g )_(}N

ROOGHANRYL THE-@H, 8 ne HMNaDCeWEARNE—D5—(CH,); /Ik
coupl ed ester g T\t ly the reaction is run at a X7 R
t enper at ur®& Metween roor tenperature and the refl ux
tenperature df the inert solvent. WD 2005/ 097762
ROOCEW-UBRYOIIH 108Hdp B8 16 Schene B Step Bl / X\ ptep B2
R, ~X~- R R -{CHA, R2 HY- (CH2)~ R2 4 Y= 0 5 Sterf%ep
B3 LG-(CH2)n /X R2 + R OOC-W ARYL-OH 7

R, o

N }_
HY— (GHQ,%)\R2 HN\N/i
o 5

2

R1
/ N
W—ARYL—0—(CH,) J\
X7 R
Y= "
10

Scheme C illustrates the synthesis of the compound of formula I wherein Z is -(CHz)n-
Y-(CHa)o-. The scheme is most useful to synthesize compounds wherein n represents 1 or 2 in
the alkylene chain attached to ARYL. In Step C1 compound 5 (Y= 0) s 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, Sa.

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 known 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

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

solvent.



6 R = Cl 4alkyl R R R OOC-WARYL-O (CHO74- i Step

B4 N8 X-kRR X R2 9 R OOC-WARYL-OH Step B6 Step B5
wQ20@500762 Rl HY- (CH2)~ / X-R2 HN'N W ARYL ~ P/ {SHB5/Q0854

N I 510 XR2 Y= 0 Schene Cillustrates the

synthesis of the conpound df-fornula | wherein Z is

-(CH2)n  Y-(CH2)n . The schene is nost useful to

synt hesi ze conmpounds wherein n represents 1 o [
i Stepl (3 tampounia P nSaandadhes begreagied with ﬁow%ﬂf{:} F1o atford the
onpound Y=_.0). 0 te SReufds( ) And 5a

coue§RSHECY oGP 4SSl RTRBARL( 00 0t 5

(Y= S)Bfe rea@BB QA3 6 displdceeins eavial gebupi, the redvition vgHl typically be run in
conmpound 11, under conditigns sim.lar to.tho

I se. foun
the presence Pf & awong\pase: foppxanple spdjupdydaide. p Gi’,"l%gpiog‘)c,s"i{’egt’ such as
Lroiady! 1o Dro L 03hewHeR EBRYBER 5D (Y=
5 Dququgéﬁgﬁngﬁr reg%%%?%t?)}%t\%%h?ecltgf’lﬂ he am noal Eyl (
NR3) i%‘?eta@t_%@ G B, Bbndidéhsiifeicariioahose dEbiribediabpyeinditemC2d6r the
eaving group by an amne is well known to those
primary leitliheeate used.-t he art. Typically, the displacenent
reaction d.s un i 5 H 3Rk §6 SR @Blpbiud Deis
ragiaBerde ditsh 1.3 BRARIecPoRARt J6 R Ohpbing Reic
accomPBehHea M) e twblstdpe UQh and C5Y exdcily ab desctibed i Sqbemedhnsigps B4 and
Feaction is run at a tenperature of between anbient to
10 BS. reflux tenperature of the solvent. WD 2005/ 097762
PCT/ US2005/ 010854 -17 | R.RHPCC3 conpounds 5, 5a and
5b can be reacted with conpound 13 to afford the R
coupl ed arylester, 14, whereign Y is 0, S or NR3.. ‘/ N
Thus, en. conpoun 5 (Y= 0) N 5a (sfepod) are \
reacted fii j\h 13 3?68%3 stI_a@g Deq:yi ng_GQQr-QaUpHYTﬁ@"z)n X)\Ra
HYealEtd:on S TR typrcal |'y b T)’Un Kn % NH,CSNH,
6

11 5a Y= SH
5 Y=0

or H,NR, 5b Y=NR,
12

R1
N
/Z‘ ) Step C3
HY— (CHz)n X)\Rz P
/
5

4 ROOC—W— ARYL—(CH,),—Lg —_

13
5a

5b

R, R,
N Step C4 N
R'OOC— W—ARYL—(CH,)—Y-—(CH,); / /Ik —  H,NNHOC— W—ARYL—(CH,),—Y—(CH,)- 4 /|k
X X R,

R, 15
14

Step C5

O}-—O
e e

R1
JN
W-ARYE=(CHY—(CH—< I
X" g,
16

In Scheme D an alternative approach to compounds of formula I wherein Z is -(CHa)s-
Y-(CH,),- is shown. The scheme is most useful to synthesize compounds wherein n is 3to5

15  in the alkylene chain attached to ARYL.
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the presence of a strong base, for exanple sodium

hydride, in a polar aprotic solvent, such as 5 DWVF or
woOrBO0g761 enper at ures of about between 0C t o 1BOCUSAhEN0854

compound 5b (Y= NR3) is reacted with 14, conditions

identical to those descri béd above in Step C2 for the

pri rrary am ne are used. Synt hesis of the desired

I .
b st Bediinat @ Srabd T VERG Al prhdesised y the
methodj&%&ﬁuelaeiﬁ S'cHer§§ iAe ﬁaecoﬁver&tdeia& t%-@é[ﬂreadtﬁbr%quﬁmb d¢orthe@erminal
Step C1 \\ Step C2 HY-( n/ XE
acetyleﬁd, 191—M‘-hus Re&qyo@@pﬂ 1y wvish lp;@n(omqth}éyqﬁtg@@nmém%ng (é%t step)

with p i, u ges I{ﬁ%%] b t B’lov!f\'l Wi‘cﬁ@é"
subseqiéﬁlﬁggidg\g%@ll %@ul@élehis oRt-Bii?K &ﬁiﬁ g)erl_fgiﬁn (t]éﬁe-’@e?y?ene 19.
The redcfion sequenc\:/g glx?}c(hLe éo(rsll;f@s{on 1sY Ele(:s(éjll?lllz)ed 1n/ Pianetti, l;., Tet. Létterg,ezl986, 48,
5853-5856. Also, see Corey, E.J., et al. J. Am. Chem. Soc., 1969, 91, 4318-4320.
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,
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 effected by use
of catalysts such as palladium on carbon or chlorotris(triphenylphosphine)rhodium(l) in an
inert organic solvent with hydrogen at pressures between 30 to 300 p.s.i.. The reduction can
be run at a temperature 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 BS.



Step &5 OOR HMNWARYL-(CH)Y-(CH2 n/ N zn X~R2
16 In Schene D an alternative approach to conpounds of
wo oo Eed wherein Z is -(CH2),, Y-(CH2)n i s BEDUA2005/010854

The schene i s nost useful t]g synt hesi ze conpounds
wherein nis 3 to 5 15 in"the al kyl ene chain attached
to ARYL. WD 2005/097762 PCT/ US2005/010854 -18 In Step
D1 the term nal al dehydge .co und 17, which can be
synt hesi zed by the et hothe¥¥seribed in Schene A is
converted in R two-step reaction sequence tathe
term nal acet ne, 19. Thus, reaction of 1
OHCbr(@,qgr)nmuthenJL phenyl phosphorane (fLJst(Cl_qs)Lezw th
pot assium t - Bummoduces an internediate 6r I ef| n
(not ®¥hown), which® s 5 subsequently treat ed
equmgdiBents of t-BuOK (second step) to the formthe
acetyl ene, 19. e reaction sequence Jor the
conviePisPGH,BrBrdescki e Diln Pi ane$ted D2 [ HoFat—(CHptMHer/dase
1986FHF483u0K5853 585%. Al so, see Corey, E. J., et al.
J. B RUBLYe. 1969, 91, 4318-4320.
Al ternatively, as sho in Step D2/ nternedi ates of
the type 19 can be prepared by displacenent of a
| eaving group froman internediate S8ych as 6 (ge
Schene C) using a 10 nucl e%{]h&gmsu nas 18, MRerei n
a term nal acetyl en®=Fs(Fh&oTY] n
Sonogashira coupling of acetylenic i b erﬁgebggPeW AL
with the aryl iodide, 20 is effected in the présence
of tetrakistriphenyl phosphinepal I adi um (0), cuprous
iodide and a suitable organic base in an inert
solvent to yield the coupl ed%1 erm nal acetylene 21.

The reduction of the acet 21 can then b¥®Pb4
a;am@nrws}-lAshleele—cn——&u@p—M(dw) ytic hydr ogenatl on 15

of conpound 21 to %I ve t he sal(ur ed ester

Typically, the red Ltion can be effected by use of
catal ysts such as pall adi um on carbon or
chlorotris(triphe I%/I phosphi ne)rhodium(l) in an inert
or gan| c soI vent Wi

hyg{to en at pressures between 30
. The P61 can be run _ _8\
R'Ooct“eYTﬁ@Y'at(?ﬁzeYﬁéq Lg\o mte Fpe'FNﬁHSP e V%\nﬂmﬁ\‘:c%?)"_ YR A
Synt hesi s of the deS| réd 1, 3, 4- oxadi azol - 2- ghes 16,
from cc}ﬁpound 14 is

Step D6
R
P 1
N
HN\* W-ARYL——(CHZ)TY—(CHE)n——z/\J\
16 X" R,

Scheme E illustrates a particular synthesis of compounds of formula I wherein Z is —
(CH,)uNR3(CHy),-. 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-formyl-benzoic acid methyl ester (n= 1), compound 22, in a polar solvent,
usually an alcohol or an alcohol THF mixture, followed by treatment with a reducing agent

such as sodium triacetoxy-borohydride provides the required intermediate 14a (n=1).
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described in Schene B, Steps B4 and B5. 25 30 WD
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1-3 1. Ph3P+CH2Br, Br -, Step D1 Step D2 HC= (CH2) myH

/ base THF t-BuCK 18 2. t-BuOKX (2 equiv.) R Step D3

gfrglﬁr él OfI an(a%&?ieﬁl%l%ﬁ(a% Y¥ R Eﬁfl |_aml§é) such as 4-

annnoaﬁ{yl ‘be&ou?dcld nBthbesteNnSI chcfﬁﬁpd\lndl?%m%’ldﬁs MR‘M wa(e@m nis 1 and
n H2NNHOC- W ARYL- (CH 2 EEHZQ F\>21 }2
Rsis H)fox_]_—l((lﬂz)nNR;; Compound 14a i 1n steps 3 and EAis onverted to -oxadiazol-
2-ones 16a as described in Scheme B, Steps B4 and BS5.
5 More generally, appropriate amines (R'OOC-ARYL-(CH,),NHR) are prepared from the
corresponding nitriles or nitro compounds by catalytic hydrogenation or from acetylenic
amines and an aryl iodide or bromide by Sonogashira coupling followed by catalytic

hydrogenation as described in Scheme D.

10 Scheme E
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Scheme F illustrates the synthesis of compounds of formula I wherein Z is =S5O,
(CH,),-. In Step F1 treatment of an aryl sulfonyl chloride, 24 with aqueous sodium sulfite
15 provides the sulfinic acid, 25. Reaction of 25, as in Step F2, with an intermediate such as 6 in
a polar solvent such as DMF, acetonitrile or ethanol in the presence of a base such as DBU,

pyridine, sodium methoxide or sodium hydroxide provides intermediate 26. Intermediate 26
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acetylenic amnes and an aryl iodide or brom de by
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Scheme G illustrates the synthesis of compound of formula I wherein Z is—
O(CH,),CO-. The scheme illustrates the case wherein n is 1. The starting 2-acyl heterocycle,
29 can be synthesized from the corresponding carboxylic acid (prepared by the method
illustrated in Scheme A) by addition of an appropriate Grignard reagent to an intermediate N-
methoxy N-methyl carboxamide (Khlestkin, V.K. et al.; Current Organic Chemistry, 2003,
7(10), 967-993. and Singh, J. etal., J ournal 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.
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the synthesis of conpounds2&f fornula | wherein Z is

-S@2  (CH2)Il . In Step F1 treatnment of an aryl

sul fonyl chloride, 24 with aqueous sodiu ul fj

Mhoviremdt R il gFacctie RemeKFIGR: A B 8ho%a 1T Step G1.
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The brgB i 0L SOM BN J3GT SR Segts ot IR eion of 29
with pﬁ{(ﬁxﬁﬁﬁ%oﬁﬁdeapd@ %ﬁﬁmﬂa eMackSic BB, or reaetibaloid) withdbam an inert

oxi d d h
L G AU O
reactedlwéh )Zlﬁpf%f%?% 12% éHc?eé gBﬁ&ﬁéﬁg Sbl‘iF'(%ad in Sch«zme B (Step B3) to

afford tHelcugl%leakﬁer 31.nTiackaom mnctsmhs/ 1345 148 grmtem%malﬁz gs shown
F1 /-N Step F2

in StepFG@bX:nwlmWMe;lﬂ@q“m ipdbe &4 %pourﬁﬁéé' ﬁggenzgpnggn%d tg fhe 1,3,4-

OXadlzf%?\lﬁbf%em)R\l SE@@@%—(ﬁ@%n quéncbs déRribed in Scheme

B (B4 and B5). Finally, in Step G6, the ketal functionality in 34 is cleaved, for example, with
mineral acid in THF-methanol-water or other methods known in the art to afford the target
structure 35.

Tt would be evident to one skilled in the art that the above procedure of Scheme G
could be used to synthesize analogs where n is 2-5 for compound 35 by starting with a
bromoketone, compound 30, with a larger bromoalkanoyl substituent (Br(CH,),CO-, wherein

nis2to5).
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Scheme H illustrates the procedure for the preparation of compounds of formula I
wherein Z is -(CH,),CO-. In Step H1, the appropriate methoxycarbonyl-substituted
heterocycle, 36 is treated with 2 equivalents of the lithium enolate of t-butylacetate in a
solvent such as THF or DME at a temperature ranging from —78°C to room temperature to
provide the ketoacetate intermediate 37. In Step H2, treatment of 37 with a base such as
sodium hydride in an inert solvent at a temperature between —10°C and room temperature
followed by alkylation of the resulting anion with an electrophile such as 13 yields the
advanced intermediate ketodiester 38. The decarboxylation shown in Step H3 and can be
accomplished by first treatment of 38 with TFA in an inert solvent such as dichloromethane
followed by thermolysis at a temperature between 70 °C and 150 °C to provide intermediate
ketoester 39. The ketone functionality in 39 is protected as a ketal 40, as shown in Step H4 by
methods well known in the art. Compound 40 is then converted to the 1,3,4-oxadiazol-2-one
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Biological Examples:

The following test protocols are used to ascertain the biological properties of the

10  compounds of this invention. The following examples are being presented to further illustrate

the invention. However, they should not be construed as limiting the invention in any manner.
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t-butylacetate in a solve such as THE or DME at a

tenperature ranging from-78C to roomtenperature to

provide the ketoacetate internediate 37. In Step H2,
tret rrent of 37

roomtenperature 10 foI I ovved by aI kyl ati on of the
resulting anion with an electrophile such as 13 yields
the advanced internedi at e Brisichidg est er 38. The

15e ongnrLpERybEgngker ich Bind g YA B g sptivat L n an
agomsticr}ﬁﬁﬁne? Q8 ¥ zeAURhgasstabl ¢ Rtaasfesrad Hﬁiﬁeoel]f ldliel (@TBIG= hyman embryo
hernol’ysis at a tenperature betvvee 5
idney pwhich drefertesi e Ao ddsiensragel e, e PR ek répdrier
cell llngﬁ(gr%lng al I ! tlgﬁleg%nh%amc?%§%g ?%e?ér é‘leﬁ*x%h@d déitaMAasALA4-Luc-

known | n the art.
Zeo) ar@JWAR(HeﬁQ firsSort ﬂil@ﬁ:uﬁ: (GREGAR4-humanPRAR delta-LBD), which mediates

4- di |
exPressmomig mlﬁlﬁgazsg ﬁepsngggeleﬁn& ‘%0 EB‘QI% gg ﬁﬁ gt%a #‘gg il PP dably
and cmg%ﬂ.b i}' eﬁ?esg«?cfﬁfsﬁg%qotﬁﬁ @E@?%ﬁgﬁﬁgﬁgﬁ ct%;f;t)i;IﬁB]z glr;dss in the
cell nu&b@@mﬁe PBARdﬁtarrelhmﬁkr adb lige Vin S Grédd nrpteimmpergonty thg GALA
afford the_desired

DNA bindipg gyesifs-p -ypstsedp é% ’t}}qllu %g%ll r%é(? 662 Kht v&é?c?ﬂg léﬂgly‘liﬁtegrated
in the %%% g‘/ﬂ%%% IEEQHE gxeerels (lnﬂ %ﬁﬁ'éssmii oﬁﬂg%af&as’le&epﬁﬁer gene in

the abséhARla PIOMR )deltX1ligand 111@}@@1 -dgpletrd frsalpglf sgpupp (qs-FCS) is used in
the assay. PPAR delta ligands bind and activate the PPAR delta fusion protein and thereby
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:

The production of the stable PPAR delta reporter cell line is based on a stable HEK-
cell clone which was stably transfected with a luciferase reporter element. This step was
already described above in the section “construction of the PPAR alpha reporter cell line”. In
a second step, the PPAR delta fusion protein (GR-GALA-humanPPAR delta-LBD was stably
introduced into this cell clone. For this purpose, the cDNA coding for the N-terminal
76 amino acids of the glucocorticoid receptor (Accession # P04150) was linked to the cDNA
section coding for amino acids 1-147 of the yeast transcription factor GAL4 (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-GALA4
construct. The fusion construct prepared in this way (GR-GAL4-humanPPAR delta-LBD) was
recloned into the plasmid pcDNA3 (Ihvitro gen) in order to enable constitutive expression by
the cytomegalovirus promoter. This plasmid was linearized with a restriction endonuclease

and stably transfected into the previously described cell clone containing the luciferase
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Bi ol ogi cal Exanpl es: The f@ﬁ1omnng test protocols are
used to ascertain the biological properties of the 10
compounds of this invention. The follqw exa es

reportefélemen. e prselimgtRRAR deltageppiést qelllllzi@tVYhé‘t’lbgoqtﬂng ierase

reportr PR ARG F U ATy RIS B Tl O J00E Do ras

human] %&@ﬁ; Q85 kolat@bbPesletioh with ocinf (OECRGMIARMEE4
ce based PPARdel ta- GAL4 assay: Principle The
(O.Smg’nﬂ)ency_ of substances, which bind to human PPAR delta
and activate it in an 5 agonistic manner, is analyzed
using a stably transfected HEK cell |ine (HEK= human

Assa ltgggd{ﬁeaﬂfdgmuatlowhl ch is referred to here as PPAR
a reporter cell line. The PPAR delta reporter
cel | line contains two genetic elenents, a |luciferase

The acggﬁ{/) é% fﬁéﬁo@ﬂgr g?l{lgtg ?4 %ﬁé\dﬁﬁ&ﬂ nlaUtda F}Z@s@i y, 3t ctaisRieédribed below:

4- humanPPAR del t a- LBD),
whi ch nedi at es expreSS| on of the luciferase reporter

el enent depending on a PPAR delta Iigand. The stably
Day 110 and constitutively expressed fusion protein

ot li -
Gﬁ“’fﬁl& A%Efﬁﬁgﬁfgpo;ﬁgr ?egp%lﬁ 15 ?Qct:lght@ﬂiﬁ? ﬁgy leégﬂltlﬁgie in MMERUG 41965
039, HRViRb&In) wiioht ik arixedwithghafallawingneddigiongi HY C‘g\éfetal calf serum;

soux Past BRutspimmlyp g 2ot FROGRAAENGfo %%hZ'ﬁiﬂ Pl G
(#1015 f SW Ihﬁtreg&» i%tﬂelnﬁ:ﬂﬁﬁl%hﬁﬁtﬁhﬁlﬁmcﬁ‘olﬂthm (#Mil%k% &vitrogen) and 2
the absence of a PP Rd lta |

mM Li glufaﬁhﬁq(#@ﬁom—ﬂ%lhw@@gﬁ@t Bhe euliiyation,taRs PLAceH ag?ﬁgg cell culture
R

bordes 12 i PR RN 3 a%%?%&ﬁ@%%‘%?ﬁﬁ?’@e‘f‘?g preence of %

CO,. The 80%-confluent cells are washed once with 15 ml of PBS (#14190-094, Invitrogen),

treated with 3 ml of trypsin solution (#25300-054, Invitrogen) at 37°C for 2 min, taken up in 5

ml of the DMEM described and counted in 2 cell counter. After dilution to 500.000 cells/ml,

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

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).
Test substances are tested in 11 different concentrations in the range from 10 pM to 100 pM.
More potent compounds are tested in concentration ranges from 1 pM to 10 pM or between
100 nM and 1 pM.

The medium of the PPAR delta reporter cell line seeded on day 1 is completely is

either completely removed by aspiration or not, and the test substances diluted in medium are
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immediniehosdded (etherseli. THStioD g HEToP LAY HLE] I5agRa curbya

bove IRt | . 5OMs tdsHSibsR e difufe] inAdtiah i 800 pl per
romt(ﬁ%%ﬂ%?@?()t{el%ﬁ%ﬁwgﬁﬁnﬁn & Second step, the PPAR delta
well of 2 UBivasll Ri@bEENIERTHADMSQ wanRRnRiotein the RFRY ialsssthamPyl % v/v

25 i

i ntroduced I nto }f‘p}% ﬁfl | clone. For this purpose,
in order tocavoIhYIQOHC §ECFiS Of ISPl ni nal 76 ani no aci ds of
h | G B AR ACHLEEIRN, Which4vs tkewiss diluted in
Eaﬁ%ipﬁ%gg}éggﬁ%%éed%%k&ﬁeg@gﬁ on codin % or .am no aci ds
11 diffdrertcbnedntiatiensy émetdet toadesmumisisate dre foneti@ningpd the assay in each

~_(Accession # P04386).. The .cDNA. of | 4o N Gor 24 h.
individyahaiita. B Astay MARACHRARAAID Anp eRpiof o 2T B e Tor
25385 : | @1 #okQARAZN Make RsOfdEtahce igtadddtedirectly to
Altgm?éﬁ‘%é}’g%’b“}h% -@%MOBO construct. The fusion
the 136N ShitRinghe prratlcdls. The sestaubs(a@iRs@ie testedrin pidigent
delta-LBD) was recloned into the plasm d pcDNA3
concentriations, iroigiphivateinshig @psay PIEHHYR: consti t uti ve
expression. by the cytomegal ovirus pronoter. This
plasmd was linearized with a restriction endonucl ease
Day3and stably transfected into the previously descri bed
cell_clone containi the . luciferase th
S RRSR oclempene cbsereact Pupe R EEe (R from the
incubdiy Bk bRAGPR dBlrae@ blr. ThoGeIhkelyz60bY pirnsins 50 pl of Bright

erasSe reporter elenent and constijtutivel

Glo re@¥dt €Baa PrathegaPRAR edell well blig PO mveﬂrr@ilcgptﬂer(@scﬁ{tgn incubation at
human PPAR de]ta-L 5) nas

ROk | Sl Bhra sl
room Spera o5 iR T et P RS Fehsim e
lumin®h &P gf;ﬁlﬁx ﬁegx WuAhsaThO fieasthingaigid for tachofelPBRARmi@btiter plate is 1
agoni sts 1s determned in a 3-day assay, which is
sec. described below. 10 Day | The PPAR delta reporter

cell lineis cultivated to 80% confl uence in DVEM (#
41965- 039, Invitrogen) which is mxed with the

.0Wi ng additions: 10%cs-FCS (fetal calf serum
Mﬁé‘%&-sooes. 03, Hyclone), 0.5 ng/m zeocin (#R250-01,
Invitrogen), 0.5 ng/m (418 (#10131-027, Invitrogen),

%mg%% [%thl)f}og%@}egggﬁr%}}(&é&éﬁﬁﬁér% intolodAbodetPExcel file. Dose-
effect plots and ECsp values of PPAR agonists are calculated using the X1.Fit program as
specified by the manufacturer (IDBS).

PPARdelta ECs, values in the range of InM to >10 uM were measured for the PPAR
modulators of the examples in this application. Compounds of the invention of formula I can
act as agonists or antagonists. The assay to determine partial agonist or antagonist activity is

described below.
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penicilljgan g@emyBPé(CJBSP X g%srlr%g & na:fs ébglrcéﬁ%%tnge “?IQ%] iterbli partia

agonisf Qpﬁﬁ%(ﬁﬂ?stt i ORde@ROSS cEil-eohthivingasidy plbteo rleeasm@iatesl@tg
M The 0rredl um of the PPAR deI a recgqt‘gﬁr% of the 20X
incubael i anumbgm@tew Snangey/o £QodoE Y %‘{‘%ﬁ ol

& el I thobhiiet predhcubati
knowrgi?g:pgﬁ Aggni %\ Qé/deﬁ,esagfeg %{e' 2 %gg%%bsgrgdg7 oh t preshcubation.

The as %F 1a28 %&mgmlgha&ﬂm anZﬁ%ubagmaﬁIS’kaefir?d %&&z fop24 he The effect on the
e dilution and a i on, Q t
knowtcsnlfrq‘tl@d ageRistyECgo’s oistrmy Rﬁ%ﬁ‘fhﬁ%“ ?ﬁ"“ 5& %F&gé‘flhs
fhe test substances diluted in nediumis 100 | per

Conce%?toni)f a 96 well microtiter plate. The DVBO
concentration in the assay is less than 0.1 %v/v in
order to avoid t ' f ol vent.
Each pl ate was gﬁér%@?ﬁ?ﬁ ?5‘% E&@AR del ta
agoni st, which was likewi se diluted in 11 different
concentrations, in order to denonstrate the

Stockf9emaidneni ng of the assay in each individual plate.
The assay plates are incubated in an incubator at 37C
and 5% CO2 for 24 h. Alternatively, 20L of a | Ox final
qu\q@ﬁ{ Y@H—%m SfpHiee)(@6ite Mubisinerstecki Roadyled direct!y
to

80 tL contal ning the plated cells. The test
s 2idtEGc@ovalerin 24 in 8 different 10

c ncentrations, in triplicate, in this assay plate

100 mM DTIT

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

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

Wash Buffer:( Store at 4°C. Buffer is good for one week)
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The PPAR delta reporter cells treated with the test
subst ances are renoved fromthe i ncubator, and the

wore@sa7es aspirated off. The cells are | yzed BgI/US2005/010854

pipetting 50 I of Bright 15 do reagent (from
Promega) into each well of 4-96 wel | microtiter pl at e.
After incubation at roomtenperature in the dark for
10 mnutes, the mcrotiter plates are neasured in the
| um nonet er (Trilux fromWallac). The nmeasuring tine

f m%Hﬂlter plate is 1 sec. 20
Eﬂgﬁngf’?l oﬁﬁ 'Fhe raw data fromthe | um noneter are
t 3uadi ®gled i nto a M@Snﬂoft Excel file. Dose- effect

pl ots and EC50 val ues,  qf PPAR agoni sts are cal cul ated
u%pﬁgoifwem@ Fit pr ogpg specifi ed by the
g Wfi%k/l (1DBS). 3@4_§>PARdeI ta EC50 values in the
rang to >10 M were neasured for the PPAR
nﬁliewﬂcaPHr:g.ﬁof the exanples in this application.
Compounds of the invention of formula | can act as
agoni sts or antagoni sts. The assay to determn ne
indifpPB k! SIObin@RedneeE Slerpfideyi ty is described
Bindd (3 %fgv& i 0%21%097762%PCT/ USZ{)%S/ 0¥0854 -28
Determ nation of Effectiveness of Partial Agonists or
ni.sts At the PP Ita Receptor This assay
A@%agﬁ% ﬁ%& i f corrpounégggct as partial agonists or
and ap@mers at the PBARdelta receptor. 5 The plating
and harvesting of the assay plates is as described in
Day 1 and 3 above. Day 2 The partial agonist or
, e ectlve agoni st are diluted
: WS 55 9t rogen), which is nixed with
0% cs- FCS (#SH— 30068 03, Hyclone), 2 mM L-glutam ne
(#25030- 024, Invitrogen) and the previously described
GlutathidneloatddcSPA bemtsi n, G418, 10 penicillin and
streptomycin) to 20X desired final concentrations. Ten
mcroliters of the partial agonist or antagonist is

fBeofalls 500t Ay assay plate. The assay
Each§fﬂ%g%d§?e ?ncusat ed %3?1 an i ncubator at 37C and 5%

Recor@(mué 500188 ofS RAthesds Mdrmhofowashibuélies, apfl wildegord fardgwvecks

selgctive agonists are then added, after the parti al
Storegb%(ﬁcst or antagoni st pre-i ncubation. The assay

pl ates are incubated in an incubator at 37C and 5% CO2
for 24 h The effect on the 15 known sel ective

Nt iagis d for each partial agoni st

) !.'_

or ant agonl St concentrati on.

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

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

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

40nM / well

3.0 ml/plate (Including dead volume)

If 3H-GW2331 specific activity is 1mci/ml(From Amersham), dilute 17 pl of 3H GW-2331

into 3.0 ml of Binding Buffer = .08 uM
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Re
GST-PRAR-delta(bng ™) | | be good for few weeks

SPA PPAR del ta-LBD Bi nding Assay 20 Stock Sol utions:
1 MTris (pH=8.0 or pH=7.6)(Gene Medicine Stock Room
wQ@2sKCT6Y Powder in N2140) Tween 20 25 100 mM BTVUSB09010854

M GA2331 in EtOH HOT 10 mvi GW 2331 in DVSO COLD 30
PPAR- al pha (Conc. vari es) £ . 884 g/ 1 Wash Buffer:(
Store at 4C. Buffer is good for one week) WO .

2005/ 097762 PCT/ US2005/ 010854 -29- 10 nM Tri s(pH=7.6
or 8) 10 nl 50MMKCL 25 nmL 0.05 % Tween 20 0.5 m 5

MI1lipore Water 964.5 : iyl .
1 proteh EREERLIUOR BV h O TRy ey T 0 e e
Buffer 50 ml 10 mM DTT 5.5nl Preparation of Reaction

Reagents for 1 Plate: 15 d utat hi one t
In Sundzaeh: ORE dbewdl phite:| 3600 bt BindingShoichg Ugﬁgf SEWHERE L of
constitute 500ng of SPA beads in 5 m of wash

_ Store at

Prepare diluted SPA beads in the binding buffer. e .20
Adding 1 ml of above reconstituted SPA beads to 60 m

ContrcdPldésndi ng buffer adding 20 | of above dil uted beads
to each well of a 96-well plate. 25

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

In column #1:
Add 5 ul of cold GW2331(10 mM) to the wells E-H.
Add 45 pL of DMSO to the wells A-H.

In column #12 (3-fold dilution):

Add 10 pL of cold GW2331(10 mM) to the well A.

then add 90 pl of DMSO to the well A, mix well the solution.
add 20 ul of DMSO to the wells B-H.

take 10 pl solution from the well A to B, mix well,

then take 10 Wl solution from B to C, mix well,

then take 10 pl solution from C to D, mix well.

Finally, take 10 pl from F to H.

A control Plate (for 8 Reaction Plates)

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

Sample plates

To fresh CPC library plate, add 90 pl of DMSO
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Use 2ml of above diluted beads for each plate (no dead
vol unme included). 3H GW 2331 plus GST-PPAR delta-LBD

w@ b@s/ogite2 96- wel | pl ate no dead vol une) 13.9 MCHEOSN03/010854
well 30 3.0 m/plate (Including dead volune) If

3H GA2331 specific activitylis | nci/nl (From Arershan,
dilute 17 | of 3H GWM2331 into 3.0 m of Binding

Buffer = .08 M WD 2005/097762 PCT/ US2005/ 010854 _ - 30
Take 10 ful §f DMSO dilotiereatdaitliioo G0sull afgyash busfaeinzisapplg plate
proteins into 3.0 m of binding buffer. In Summary:
ONE 96-wel |l plate: 3000 L Binding Buffer + 17 L of
Reactis'_bg%%e 331+21 L of 5 GST-PPAR-delta(lng/ nm) Contr ol
A 96-wel | Mother Plate(For 2 control Plates)

10|n colum #1: Add 51 of cold GA2331(10 M) to the

Add 205) of 5P & boads 3 30 g B PRGBSt A GETEFRAHS gl fo i Wl of o

‘ lsg,(lomvp to the well A then add 90 R1 of DVSO to
Rea“i(’wgav\?éll A mx well the solution. add 20 | of DMSO

Add 5 ?ﬂ) chifoulk ismBeddh vietksf th@sdmplolplaté o folomns Ao Wéof a peaction
o B, mx well, 20 then take 10 | solution fromB to
plate. C, m x wel |, then take 10 | solution fromCto D, mx

1. Fi | | t
i e TR SRS S Sy .o
columfli1b 6 ki vedtiontigateot her pl ate. The dilution buffer is

t he wash buffer. Sanple plates 30 To fresh CPC
I|brary plate, add 90 | of DMSO

96-well SPA Protocol:

Let reaction plates equilibrate for 20 minutes to 2 hours.
Seal the plates before counting in a Microbeta counter (Wal}ac).
Calculate ICs.
In the SPA PPAR delta-LBD Binding Assay ICso values in the range of 1 nM to >10

UM were measured for the PPAR modulators of the examples in this application. Compounds

of the invention of formula I can act as agonists or antagonists.

RAT/MICE Oligodendrocyte cultures

Preparation of cells:

1. Primary rat oligodendrocyte progenitor cells are obtained from the neocortex of
newborn (postnatal days 2-3) rats or mice and are enriched, after removal of microglia,
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% FBS.
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WO 2005/ 097762 PCT/ US2005/ 010854 31 Tak
_ _ - e 10 | of
DVBO dilution and add it to 90 | of wash buffer iona

wae200pl0277p1 at e Reaction Plates: 5 Add 20 | of BPAUR®as610854

and 30 | of 3H GA2331 with,_ GST-PPAR- del

- ta to each well
of a Reaction Plate. Add & conmpounds from each wel |
of the sanple plate into colums 2 to 11 of a reaction

pl
: Gf)ﬁ::c?q @hgggﬁn%g}cy’?ﬂ(s) gfpchlfjifqg %plfil oé“s&q%%%ﬁ%@%d }?,P%P GX 8%@0& #nethod

col'um

?Oég%fn? dhd es " g’tlﬁal‘? Pre%ﬁia‘f@ IdenBRAgPeisogensioh end resuspend the

on’ pla brate for 20 m nutes

4811 pamt it beeumpl fedceneduefﬁﬂ\é EM&Mu q@gxhlrwdawm 2 Hsﬁé?lgransfsemng, 30
counter (\Wal|ac cuI
aM trodehyePNG; %'QJ M%Q%ée{g#r&{% FPAVEROHR, 1x

ues ‘I e range of 1

(t)r:XI e% %em%gts (? Minelegidie, qswg/ﬁﬂ pﬁﬁésdh’(be OHI%\BSMGM/&‘II PerStrep, 10

exanpl e t hi
gﬂr%)tﬂrﬁhﬁlsﬂim)mﬁpplzmlngtb@ Wlnt?léggg l ]Lp%v?t)éé ggﬁgﬁg{p%rs ;ﬂatele? den\té%
agoni st T/
ey a?t%z‘%iﬁ%@r: }and fl\gr(%a r‘%r y rat g??(}??mh? g{:es
ééﬂlg el s oA BDIS i @MeRiangdndubam 4 BE°E wmhcﬁ 7%@%2

orn (postnatal days 2-3) rats or

5. evIedia Remhpondriteare replaved leverty  harte é:pq—:lhthe chI‘,s %ngqrgtgr state.

separation fromthe astrocytic nonol ayer using a
nodi fication of the 30 technique originally dgscri bed

Procentthr MAEBALS gmwgiélgﬁa%éailellirﬁm{b&%ﬁ‘r screeniReagyays:t he
natal rat i
L. chvsen diennatard S gonNpREEiEse s LoE i BEF S S iggbare

cells with F12 + 10% FBS. WD 2005/ 097
762
Hor ~ESmibt %@% -32 3. Collect oligodendrocytes

2. 9&%&%& godké‘ﬁnﬁﬁg%rtmoenesub@ixsioaw 006y fastfakimng- of f

urteen days after the original prep date.

3. CReduspéndyie téld pelles freSEVonPR fF/F@Euspend the cell

S}%%detil‘a |§n Rt ﬁ?}%f ! grghynl?fiac?org %% 4RMEMoaQeb engsh fok Eapidly

dividing progenitor cells

. Cells are passaged no more than 4-5 times prior to experimental assays.

. All experiments involving oligodendrocyte progenitor cells were done using cells that

were continuously maintained under these conditions. Greater than 95% of all cells
were A2B5 immunopositive and expressed 2 3’ —cyclic nucleotide 3° —

phosphodiesterase Il mRNA.

. To generate mature oligodendrocytes, 24 h after plating progenitor cells were switched

to SFM supplemented with or without IGF-I and grown under these conditions for 7 d

prior to experimental assays.

. Alternatively, the enriched rat Central Glia-4 (CG4) progenitor cell line may be used,

which is maintained in base media (DMEM, with 2 mM glutamine, 1mM sodium
pyruvate, biotin (40 nM), insulin (1 uM) and N1) supplemented with 30% conditioned
media from the B-104 neuroblastoma cell line. To induce differentiation, CG4 cells
are switched to base media with 1% fetal calf serum (removed after 2 days) and insulin
(500 nM). A2B5 and MBP immunoreactivity is used to confirm >95% enrichment in

jmmature and mature cultures, respectively.
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NM triiodothyronine, 20 nM hydrocortisone, 20 nM
progesterone, 10 nMbiotin, Ix 5 trace elenents, 30 nM
w@edosndy 1 g/ m putrescine, 0.1% BSA, 5 U m PCT/US2005/010854

PenStrep, 10 g/m insulin). 3s_uppl emented with the
followi ng growh factors: P?atel et derived growh
factor-AA (PDGF) and fibroblast growh factor-2 (FGF).
e cel ognPl?_L-coat ed di shes and incubate
9 —5.- Medi a conponents are repl aced
1. P& 10,669 15,600 k&RPwEN & 2NeH FDIL softédplattsand celtat ¢he cells in
10 P.ro genitor cell EJassagi n to increase cell nunbers
f presace eéniitogemngdm)overgi. t he culture are
c luent, rinse the culture with PBS, add trypsin and
Z'iﬁ‘rc]ti}BBfeéeﬂ“feo‘if@g‘iggnm n at 37C. 2. Neutralize and
centyr i Negeddyhent®lel ths tigpastiimnndtadd 06gpbards in fiesh meditim (with
3. Resuspend the cell pellet in SFM + PDGF/ FGF. 4.
Feed tmétogem)l s with fresh growth factors every 48 hrs
to kee ri r ' hyvd di [ l's.
. b1 Poiilidab@irebRRie bl S pBrRard o aitet 2
exper i poiteatrat@Es Y UMy 1 V1| 160 1oreNt, d riMyaidd. hgM);
ol i godendrocyte progenitor cells were done using cells
t hatc. Zoiplieates ‘E@ﬁﬁ TR LK PaGheGOMIRAUAE GORGFEER Thes e
condi tion - . than 95% of all cells were A2B5
3'i fﬂnf?}ﬁc?%%%‘? P%Etgg‘g’{'expr essed 2' 3' -cyclic nucleotide
3" -a phesphodiansertas eld hediiiAand add Eomgewstsan éreshamedimm
ol i godendrocytes, 24 h after plating progenitor cells
ver e sfvithpidanitagsnsEM suppl emented with or wi t hout
| Gy %%é%gﬂwowgongé%%ﬁ%ggh%;{éﬁ%nﬁw at6 Ebncéftrations (10

prior to eri nent assays. ernatively, the

enr i chedlf, iBiMO200 nil, 1GinMV-MnNICE) 0.pmdEeni tor cel | | ine

may be used, whjch is paintained in base nedia (DVEM

wi t re-2 Tsiplightgs wellhare randar saeh CHmPPPRFORERIaYt i n (40

Mgl UL ok 15 HER Beheat ssapo

4'0?#1 P{%qggggﬁe%%]?@afog?gﬂ%e B- 1%4 neur ogl ast ogrr% cell

line. To induce differentiation, C& cells 30 are

switched to base nedia with 1% fetal calf serum

(renpved after 2IHa¥s3 gHEOFHSHH & nM. A2B5 and
PrepalY llf’miomngreact ivity is used to confirm >95%
enrrcnent in  inmature and nature cul tures,
1.r dhpet nensdspherdOcdleEddenT §29 SCTELShonsr ombessortegiare cultured

for 2 weeks in progenitor media: DMEM/F12 containing 100 pg/ml transferring, 30

nM triiodothyronine, 20 nM hydrocortisone, 20 nM progesterone, 10 nM biotin, 1x
trace elements, 30 nM selenium, 60 uM putrescine, 0.1% BSA, 5 U/ml PenStrep, 25
pg/ml insulin) supplemented with PDGF and FGF.

2. Neurospheres are dissociated with 20 U/ml papain at 37°C for 30-50 min.

3. Cells are plated onto PDL coated dishes at density of 50,000-100,000 cell/well in
progenitor media containing PDGF/FGF and incubated at 37°C with 5-6% CO2.

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

Human Culture Compound Treatment:

1. 24 to 48 hr after plating remove the old medium and add compounds in fresh medium

(with mitogen)
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Rat / Mouse Cul ture Conpound Treatnent: 1. Put 10, 000 -

15,000 cells /well in 24-well PDL coated pl at es’ and
w@eiosiyEer he cells in presence of mitogen (10P@myUsi0Ps/010854

overnight. 2. In the presence of mtogen: 5 a. Next

day, renove the old nedi um®md add conpounds in fresh

medium (with mtogen) b. Conpound dose response

evaluations are perforned at 6 differen

2. Conginhd dbseansponsdevdluations arppgrionped of %&,ldlf‘ierm cogegptrations (10

ok 108D PN THE 187815 ot " Bbsence of

3. ni‘r} ?%St@s walls &?’i’ﬁn S eack EsBYSuNdOnEerrafeali um and add

ounds I'n fresh medium”™ (wWithout mto

5. @n@wmﬂ tataed celbsioo Tgbpraoardd uﬁngéméxwaagaj@%%ﬂ%d at 6
concentrations (10 ' M 1 M 100 nM 10 nM 1 nM and
0.1 nM; 15 c. Trlpllcates wells are run for each

conp L t s
for prior to using I n ex erlrrenta
Followilg gnisiricapesars ol EoicssroosiecsP A boie #wged t@@saess ability

Human neur.0s
o comppi 5 ek BEUE R €O SEL Sofs ARihon (R0, OL o

myelifBfichrotelYEMhddoreRavaY ¥ a\gr 0 ‘tgtmentaomwﬁed treaigd agbuntreated
nM trii odot hyroni ne, 20 nM hydrocorti sone, 20 nM
culturqsbogesterone 10 nMbiotin, Ix trace elenents, 30 nM

l.eni u t
del?sggrﬁﬁate X dnl%/h@%% gg{ﬂé@ngﬁtéehdiﬁeéﬁh%ﬁg%%gﬂgﬁgs IE:l‘aS’i:ﬂ();gﬂZOXIO3

ggeg%lﬁtﬂlméigfggbﬁﬁ agdesceibsd atmivat édqwmal stainine it peragyaIed o
dplgg{@grrugpcﬂ@ gg{ﬁlgu@?s B}Iﬁ{sga%%g dq ci%jmﬁ]r nger&ﬁﬁh&q as
pq%@%ﬂb%c?gy g@@ ég ﬁﬁm‘%ﬁh&t@)@gﬂ FGE. and i ncubated at

4. Media and growh factors ar
2.1 Eplestiising doredlemin #870¢ is wed Hudetectolicedg mwpemﬁc cell

B N N

3. "SLARG RN AR AR4T Gén B@ﬁ@%@ﬁd@ﬁ%m min, Toom temperature.

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

7. Block with 5-10% goat serum in antibody dilution buffer (0.1% Triton-X 100 and 1%
IgG-free bovine serum albumin; also used to dilute antibodies), 15 min, room
temperature.

8. Add primary antibody diluted in antibody dilution buffer.

9. Incubate overnight, gently rocking, 4°C.

10. Next day, rinse with PBS 1X 5 min, followed by 3X 15 min each, room temperature.

11. Incubate with appropriate secondary antibodies, 45 min, room temperature.

12. Cell nuclei are stained with 4,6-diamidino-2-phenylindole (DAPI), 15min, room
temperature.

13. Rinse several times with PBS and evaluate using fluorescent microscopy.
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-34 2. Conmpound dose response eval uations are

perfornmed at 3-6 different concentrations (10 M 1 M
wae®sod7620 nM 1 nM and 0.1 nM 3. Tripli cat BGT/W&1005010854

are run for each conpound concentration. 5. Culture

the treated cells for 7 d @ror to using in

experi ment al assays. 5 RAT/ MOUSE/ HUVAN

A i godendr ocyte Specific | munost ai ni ng;

14 itefollodinecpaditions sTolchypeiHaNEE 6 J8pAcH AP L MBg K oses:

are 0 a abi
TaSaH T whnd ST RoBP ST A GRIPRUHEGE and compound, SFM and
(Jog{ &xanple, 04, 01, or nyelin basic protein
m*n}noreactlwt |s over tinme between. co ound treat ed
A6 : p HIQIROLIC A c

I|

' ab
1. SeqiERd bﬁdh §§t@ Pigtitoroiie aledabetetl with 10| dth
popul-ati ong WIP e eu mfeq ed @ Oumwéﬂd"‘o&’h@n en

h
di fﬁ)fedemth atheom%lwgfa;ggglﬁ% v rees@g&gé: |e|n| \lj: ? : 0
WI t hout _.PDGE a ’
2 R Ry B b Ol Br st

S peﬁiefp'taﬁndiﬁjl"eroﬁdﬂ’sé agieh thedékiatereeninewashes MﬂhrHBSJdl ng
BS, "04, and 01). 3. Subseguent |1¥ cells. | x&a‘g,
3. wi tqaolaﬁm«ptaﬁ afsgﬁlimtl% Al the Brdly TmUIoreasHYEY P’%lPB? ith DAB

4. Fi st

TR Ry P BESREAMIER A B vt g BbaRlocin

4. (i and[ﬂﬂiﬂilﬁuxmpbhllune belts are powrited hy twBiRdeperdent ObspIVEES-
with PBS. 6. Perneabilize with 0.1% Triton/0.01% NaAz
diluted in 1X PBS for 10 min, room tenperature. 7.

ke gf{ﬁ&%fa & ghdl r%é -NFRIBEds O yni ok doiply @rused 0 quantitate

1% 1gGfree bovine
a@rammlob ungcm;endadosyxe Ldsféatentmtma@neécmq%é&ﬁegaure 1Ehis assay

copoieis o OB B R IRl R erenition
Oﬁ%dﬁgggéli cgsmdgy HA$ klkeraﬁ ardrabdorhl; seNewd fomgachrek peremental
mn, followed by 3X 15 mn each, roo
t e?n%ugn andaSOO 600 callsaumeuated intaelpfeldpThs PErCewiagh P (or O4)
anti bodi es,

n mnpgfdgvesf R"lélat%‘\c} Sﬁ%@istsg)rggﬁg%gﬁ{sﬁxgt &p\%}%l}]c;/u@lﬁlﬁ}}degn esheets)
( QAR DA]IﬁrBOQKIVé @&IB (total cell number) cells are compared in the control and
drug-treated groups.

2. Automated Cell Counting: Fluorescent microscopy was used to quantitate the extent of
oligodendrocyte differentiation after compound exposure. Six fields/well were
randomly selected to assess the number of differentiating oligodendrocytes among the
total population (~8 to 15x10° cells are counted/well). Immunofluorescence images
were obtained using a Zeiss AxioVision digital jmaging system, with a Zeiss AxioCam
HRc cooled CCD camera connected to the same microscope. All microscopic imaging
parameters were set for acquiring images for the analysis of cellular
immunofluorescence intensity. The percentage of MBP positive (differentiated) cells
versus total cells (DAPI nuclear stained) was compared in the control versus drug-

treated groups. Cellular autofluorescence was undetectable under the imaging

conditions.
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tenperature. 13. Rinse several tinmes with PBS and

eval uate using fluorescent m croscopy. WO 2005/ 097762
wWE@sE2605/ 010854 -35 14. The fol | ow ng condPCT/O8z05/010854
- are conpared over time and at different conpound

doses: PDGF/ FGF al one, SFMOal one, SFM I GF1 al one,

PDGF/ FG- and conpound, SFM and conpound.

RAT/ MOUSE/ HUMAN Br onmodeoxyur i di ne ( BrdU) £ 04
3, Hommn ohgedemdwgyte diffementaasion assaye FRePURBHERIRRER] Y IRGE ©

pronote cell r 0 L,godendr ocyt e

CPEREIPOS) Vt‘s‘é*ﬁtg i@’ 1?"1%”[}‘ dﬂ“m?%la%o M BrdU for 20 hr
afyl Han ustﬂgﬁﬁdolvgddbn@btﬁe culfiies eehhoeh inTakleg. As the results
par af or mal d 2. The cells are incubated

show coumesds okt etark inyewioTgahanesIoT A G EralaF Ol adendiqgyte
St t d P
aiffereqip g meaggs bERASE mibhfbdslt Fornb Ao RenS

untreate@"@éﬁﬁbﬁaMS\ﬂﬁckng ﬁlg@estebmmpmimdt exhmpPleB shetwi it Bable 2 sequild
unbers are assessed [ the &ount r-sta

enhanere reaebstyi: of StmUgEe QUES SR 4o yelin fompation in vivo,
TdMieBhAtld\ABOrTerst Ur e
mtheﬁg?ﬁ%js\gﬁghgﬂlglglgs f‘%‘ﬁ‘?‘%@%ﬁﬁ §nn‘%%t§€rscopy is used to
quantitate 15 the extent of oligodendrocyte
differentiation after conmpound exposure. This assay
Tabledenpnstrates that sel ective agoni sts
accel erat e/ pronote oI i godendrocyt es di ffBr
1.Rdsahsifir (Qahpouds i HAAry Rl Dligiode MALOCYILE )
sel ected for each experinental condition and nnn 600
c FT TRxagfpie Nounf ed Folddacrhadeiie Miyelififasiseiiotein E{S}EfeﬁﬁiomP

CBi 1 i th or i Ohergpere P efobh I ErRERia w0

pestti Ve, cetts(total cel'T nunberj fs1@(1® are conpared

in the control and drug-treated groups. 2. Autonated
Cell —Counti Ag:

Huetreseent—micro M s used (o
anntltéf‘e the extent of oli godengr oc@?i
diifferentiation after r‘nnmmlprl nxhnonvn Si¢
filel ds/ @811 werle randomy sel ect%ﬁ) %igyﬁassess t he
nynber of diffgrentiating oligodendrocytes anpng the
25 Totalipopul dtion (-8 to 15x10R&84(B are
counted/wel I'). |l munof | uorescence i nages were
obtaimed Using a Zeir ss AxioVision digital imging
system wth a Zeiss Axi oCam HRc cool ed CCD canera
connected to the same microscope. All nicroscopic

! ﬁf‘. e P5 Vnge%se%% REQGioh TPORS TPEvaluate

A 9.4
= - - Y v U

compound induced PPAR delta pathway activation and the extent of oligodendrocyte

maturation (changes in mRNA levels).
1. Total RNA is extracted from cultured oligodendrocytes using TriZol reagent.
2. Subsequently, mRNA is treated with RNase-free DNase, repurified, and then
converted to cDNA template using a RT reaction (Clontech Advantage RT for PCR
Kit).
3. PPAR delta pathway member transcript expression is quantitated using Sybr Green
PCR Master Mix.
4. The 188 ribosomal RNA primer/probe mix (186 bp product), suspended in Tagman

79X PCR Master Mix is used as an internal control.
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I mmunof | uorescence intensity. The percentage of MBP
positive (differentiated) cells 30 versus total cells

W@ DaP9TTe | ear st ai ned) was conpared in the coPtT/052005/010854
versus drug- treated groups,. Cellul ar autofl uorescence
was undet ect abl e under the %magl ng conditions. WO
2005/ 097762 PCT/ US2005/ 010854 -36 3. Human

| dend te. diffe ti.at
5. { ot QRTREPLS ISP AT HIPB A LT pgngigEp (Pipson, et
and mi!b%)%'ﬂ?ﬁ i?odlﬁﬁdoes% {Jérﬁelﬁét&ﬂ)rrﬁfsteﬁi (AnraBiospietns,

ures ‘are shown i n le 2. Astheresults show
con]mstermﬁtyoCN)he i nst ant |nvent| on enhance or

6. e accel er{;;g& tei,'a.rt? : gOde oﬁ%{ﬁcﬁ qt%ét%{t?ygteﬁls%ft%re Rsion 1.91.

N expressi
conpared to wuntreated controls. This finding suggests
compound exanpl es shown in Table 2 woul d _enha
_LL__M‘@LXO rTostt\talmtltcamnpﬂumg derigent BRHRedelta Pathway activation and

i seasti et i g REVF me iR, s Yot 16velshe
d?ﬁYe‘%'aﬁ‘é‘@Eﬂﬁg WHESEB S 08 thekDkebp o Gce? AR E ideosld lysis buffer (Tris
Conmpounds 1n Primary Rat O i godendrocyte

D5®1|f1M @igm emgmmm@ EDSBdaimM, xmercapiogthanelr e Nopidet P-40
s BrRiFies VOOt GGy (ROTEE ot el W) SFHEL VAT Y G
2. (Ri,&g% @ég} u@iw%%h&tt@% up 48wA 2h@ |sﬁn(p1§tes #2080 tsthdt 4°0 for 5 min.

QJantl ative Pol ynerase Chain Reaction
(WﬁR};upeﬁmtz&ﬂadmadsetouﬁ corrpound [ nduced PPAR del t a

vati on an extent odendr ocyt
3. hiireh 20 1B s cenos e oniedft Wt For ol RRa | o
e t I drocytes using Tri Zol
d&?@tﬁ%fﬁz\iﬁgl%gie};%%ﬁ%te eh&n%gl\l%ml s treated w tgh
5. Rtiﬂﬁleatfe rigewENaneking apso0-70Grhm amdrtitabmicroplaipeshakat for? hr at

CDNA tenplate using a RT reaction (O ontech Advant age
RYOGI® fEDEERAtUIZ) Kit). 3. PPAR del ta pat hway nember

L%‘b@k&f tﬁf&ﬁ?fs AnBBody BRI djRdRtotatReelybr G een

7. TIncubate the well, shaking at 500-700 rpm on orbital microplate shaker forl hr at room
temperature.

3. Wash well 5 times with Wash Solution. Blot dry by inverting the plate on absorbent
material.

9. Dilute the streptavidin-enzyme conjugate concentrate 1:50 with MBP Elisa Assay
buffer. (must be diluted immediately prior to use in the assay).

10. Add 100 l streptavidin-enzyme conjugate solutions to each well.

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 pl of TMB Chromogen Solution to each well.

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 pl of the Stopping Solution to each well.
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4. The 18S ri bosomal RNA prinmer/probe mx (186 bp

product), suspended in Tagman 2X PCR Master Mx is
waig@dogrenn i nternal control. W 2005/ 097762 PCT/US2005/010854

PCT/ US2005/ 010854 - 37 5. antitative PCRis carried

out using real-time Tagman technol ogy (G bson, et

al., 1996) with a nodel 7700 Sequence Detector System

(Applied Bi osystens,. Foster t CA). 6. Th
Read thr Garvange el dnd 9IEPTERGIE DS BELA) B Sy D b califilag er st
version 1.91. 5 RAT ELI SA Assa T I
to 450 y: To evaluate co ound
0 uced PPAR delta pathway activation and the ez?ent
of ol igodendrocyte maturati on (changes in protein
| evel S) 1. Pl at g5 ValeProadfaConteptMBBds and t hen keep
on |c Add 200 gl ice old lysis buffe. .

EEIEN CAIBRAUIYGS PO 13

accele:ggg get P! 4%&%& %Oﬁ‘?\/ﬁﬁ' e i nhi b| tor cockt ai |

7~ to each well. 2. Lyse cells

1. biatys {wﬁgp?p@‘et&e given fred avsesatecfospiand phter erd acclizatiged for a
rpma or 5 mn. The supernatant is ready to use.
3mirpmger ofsiodays before Pseiag<BCTIBEHEr o s and sanpl es to

2. V\Ell‘l?r% f{é&gry Aéﬁtcl: ’:\iil%a? o ﬁlﬂgﬁéd p‘l:%@ éﬁgﬁ I\‘?ﬁr?g Bgtﬁésg’ggfz% g/a? tketamine
O(100mhyt/ind) inbmbiyatiah svmh”uay«l@mef @P me/ml) inta rafig gl .8 : 1. %“he rats are

E(j“’ﬂ?cl%g‘%’]gﬁ Sé 5 @yéAg%\E?‘fy W?lgﬁ{ Sgél}%éﬂﬁétg%?}ﬁh%hg)b& to the
aEurﬁ}QQfﬁg&dﬁmQ aﬁﬁx*i’dlti@br\e/:\gﬁxéd (315 s&fgerysiils&iig asebtc boffthtlats in

tenperature wel | tinmes wt

ﬁgctdwtdanm with dlie IXGUB\evideliaes: IMbS‘FﬁéalﬁP%{W%‘ﬁs HHLB Banglaved
eria
e b isiigbad heeFy fafoah 4R bl sl feflpecerbUaR ke

nust
b gfiald ddt BeknbaWRE ik ¥alRlel 0 firally Sxepedwitlln e p@pa))k)agedlﬂenle
100’ gl streptavidi n-enzyne conjugate solutions to

galgbhmwab 25 11. Incubate the well, shaking at

- on ok hit

o205 PR S 8L OB U AR et i
S@ie%dtzﬁdib inBlr@hertrdésipyed mueld itethend etepdyaThe drpisor bar is always set

at —3.9 mm, since this has been shown to achieve a flat-skull position for SD rats.

4. An incision is made in the previously shaven skin overlying the skull between the ears.

5. A small area of bone (0.75mm in diameter) is drilled at the following coordinates AP —
1.8, ML -3.1 from lambda.

6. The bone is removed and rats are injected with 2yl ethidium bromide, lysolecithin, or
SIN-1 into the right caudal cerebellar peduncle, DV —7.1 mm, over a 2 min period by
means of a Hamilton pl syringe and needle. Alternatively injections are made into the
spinal cord, corpus callosum, or cortex.

7. The needle is left in position for the subsequent 2 min.

3. 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
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.
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absorbent material. 13. Add 100 gl of TWMB Chronobgen
Solution to each well. 30 14. Incubate the well,

W@ bagiosrgeat 500- 700 rpm on orbital m cropl at e BECEKS2005/010854
for 10-20 mn at roomtenperature. Avoid exposure to
direct sunlight. 15. Add 1@8'gl of the Stopping
Solution to each well. WD 2005/097762
ngIT 25/2124 ‘ 3E8:Readt hiboart hans 1éas£'ﬂfodelz
m cropl ate reader set to 450 nM I n \/vo Pr oof of
Concept Mddels 5 Focal Lesions (used to assess whether
OpReHRERI @lﬂ@gﬁehcdfmmlamye]ms EGAE) is aoT cell-mediated autoimmune

disease?gﬁ(,:tg!e zgr%tgyels{ ;gg?rg éqx«ec;]é):p%%]? élgsgg%t@i% gmfng sffloﬂgw rggjsenma?mn
with ei]?l{]eg wiok é C%ofn‘ﬁi'lge‘?}ate 5 BicBEbAdnt dmyeBBbaRS prb&m)s@he EAE

experlnEnts rior to surgery each ani mal d
rodent\WeodghBchn appmopriate toal fohstndying det infammagoniof theibzpig r’ﬁlﬂ Spinal cor:

observég 1@1%4%:94’{1@n@f I)nlrogentsi 1nj?€t2(§r{r %@ho&% gpl)ﬁ%ﬁlnc%g% {Skes&)( fal ﬁigl/ d&ﬂponents

such af H?}’é{fﬂ'/b&ﬁp ?ro@é?ﬁ@ Yndﬂ@é&m auteiPam@e &anmd ba ttl'ner:activation of T-
soll'utton prior to the surgical procedure

lymphosytes. €fiimiatidisease sym@élwwee@mﬁ@ma@é% rEOUBE el g q@n@@f Hloculaﬁon

accordance with t
observied & a brQag: SPECHYR ogge hayiord] agfngﬁéé ﬂ%ﬁgmﬁ'ﬂc}m ?gﬁ%aftgiésémrbances
and tafl %’éd’H?QG ch ?le@?ﬁa‘ial?ﬁg ahd icath. ey kight Joss typtdalin ob@lrs.dn @hiveals that
adine, flushed with zterl I sal i 3 ¢ motor
surv1vé; srpahtayewspe@va( (ppcgrspa@_ogg)@wga | Vg{l%‘? Fg:ovgﬁyc A&gs
funct1Br|1T Btage i r]ﬁmh e]aesc S bélfe@ erl) Eﬁ’& ﬁ'{iﬁf %oldgl_? @séBbninsalPlesea@ By the

ani mal St ereot axi ¢
EAE thb&d] mdiRiXpediait anatplé (chiel EiAE}m seweerdl Chreaipyrelappiag EAE) attacks.

b I t -3.9 '
Severhggatsé&ﬁ@grra@iﬁ@é‘rngg S thercru i Femep i ROFE Mg
adnmgsﬁ%r\c;g Re e imlﬁﬂmk%}%ns Hﬁﬁ'l%éeﬁle%ﬁﬁymﬁtofnﬁﬁ‘c pérfod @Ulirng the clinical

KT niover skul I between the ears. 5.
diseas®. smal | area of bone (0.75mMm in dianeter) is drilled
at the followi ng coordinates AP - 1.8, M. -3.1 from
| anbda. 6. The bone is renoved and rats are injected
Amm!ﬂst h 21 ethidiumbromde, lysolecithin, or SIN1 into
~ the right caudal cere eduncle, DV -7.1 mm over
a@mﬁeﬁ«%ﬁr’f@?ﬁ ?ﬁé@rﬁ@lﬁy Hanilton | syringe
AntigBh gnd needl e. Alternatlvely injections are nmade into the

Whole Guinea Pig spinal cord (Harlan Biosciences)t

Complete Freund’s adjuvant H37 Ra [1mg/ml Mycobacterium Tuberculosis H37 Ra]
(Difco).
Additional antigen:

Mycobacterium Tuberculosis (Difco).

Bordetella Pertussis [Heat Killed] (Difco).

Antigen preparation: (for approximately 720 animals):

1. Weigh 5 grams of frozen guinea pig spinal cord.

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

(approximately 5 minutes).
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spi nal cord, corpus callosum or cortex. 7. The needle
is left in position for the subsequent 2 mn. S

WO\RG08/09 W2 hdr awal

of the needl e the incision iBCT/US2005/010854

sutured. 9. Each rat receives an i.m injection of
0. 003ng buprenorphine intoc4& hind I eg. 30 10. The rat
is placed in a warm ng cupboard until it regains

consci ousness. At which ti it i t d [
ime it isre é&gﬁ}mgp its

4. Addooren] CogapletDFrermd’ sadiwkent B e Rarsapplomenie
they wll

age, as

| | e her' § i -
N
5. Extelkel ﬁb@g?&ﬁ@l (dvhnt froD thed bEsypkingientah 1Amhlesygnge fitted with an
omyelitis

ncepha

(Rat EAE) Di sease Model:

18 Expperemminifying veadla:- gi ¢ encephal onyelitis (EAE) is a

gqlﬁ‘{fr«?e%t%tggﬁ\@ lgléslrggﬁg es (P R3Eorabs difffculto\cotSnue passing

6. Emis,

el'o sceptible animals follow n

g .
theSBASH Al tRdhbP themesilleh(Agiptdrimateio§ enisptien dtheregpust be 1o separation
honogenate or a conponent %ggelin basic protein). The
beti@agn theqdlphaseraribihejagueqys 2B riate tool

for studying

7. Ust8 Eﬂrﬁ@k@%&%ﬁ ke LA fRERInaNRofeRhaeb0 aiiido not freeze).

patients. In rodents, injection of

whol e spinal cord or spinal cord conponents such as

myel in basic protein induges an autoi nune response
based on the activation gﬁr-o*%p—ofyrrphocyt es. Cinical

1. Fegli?feefe%ﬁs AP

F(%lriex RRGS PR SivERTideaptesa o fovd adywaerldd should be
I'noculation, 10 observed as a broad spectrum of

actlphawd e rahinam o Bideys hedongiuse I XTI gai t
di st ur bances tail ato | ,F
2. Ra(gse\g@llghmgélﬁé @nd %2@ S4TSR érrlﬁXll}; ﬁdﬁ%fﬂlﬁ] §7PR6 Mk ﬁéastifhﬂe ort

DY

y “occurs. animal s t

396, O POV RO PS5 eeawes.y occurs, acconpani ed by

abl e r'ecovery of nobst notor .fuggﬂ%%&qﬁlggﬁsrtg&gg surface

3. Thenat iseheppdaiedontcat Piseudaiing uaer sting _
upg :glh }r{i_;g fktggqsﬁ{sgg bYeot gfontgé&%g@t%ﬁbf e EehdtRPasesA The isoflurane

sever roni c rel apsi ng EAE)

is dduask® 2985 Several treatnment paradigns may be used:
the drug or treatnent of c

hoi ay b dmi_ni .
1. TSt ammaneaioobidel 0 e e bt SR 3y g made o

C perio

el WP ot BEARLBEET cnar ca R ver) vt i gen: ol ¢

en:

5. TIR4MeAIsRidreaivealfranthd nokacimenwighed pedewsheredonpl et e
6. Tl;r[me;azs? gg ;BSSQ%%ZOngngs{hgg{agnd WGCﬁQ&%tig{o' iH#ividual cages.

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

STAGE:0
STAGE 1
STAGE 2
STAGE: 3
STAGE: 4
STAGE: 5
STAGE: 6

STAGE:7

NORMAL

Abnormal gate and tail atony

Mild but definite weakness of one or both hind legs

Severe weakness of one or both hind legs or mild ataxia

Severe paraparesis and minimal hind leg movement

No hind leg movement and paiaplegia

Moribund state with no spontaneous movement and impaired respiration.
Increasing degree of front leg involvement and urinary and fecal incontinence
may also occur

DEATH
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(Difco). 25 Additional antigen: Mycobacterium

Tuberculosis (Difco). Bordetella Pertussis [Heat
Wwpdoseelj76X Di f co) . Antigen preparation: (for PCT/US2005/010854

approxi mately 720 animals): 1. Wigh 5 grams of

frozen guinea pig spinal cofld. 30 2. Add 5g spi nal

cord to 5nml0. 9% saline (lg/nl) in a round bottom

centrifuge tube 3. Honogenize on ice with.the o

Treaiment isbhgumen fay He afierdgyinizationines e iseass {ygpsgs n this

appr.oxi mat 5.1 ! . .
modet AR S5 0 P b boulfipm B HE RO ey e congerea
represéfiktiéviaital pibée BRais ant epiecdeadt MB tThisj@0gerithat this delay of the start of
Mycobact eri um Tuber cul osi s 29 [, m ete
treatmﬁ[tgmndcssthg dlinigal-fitupiaon ReYe clase 3{5%3? g&trquﬁ;g%ilﬁ Ased Protocols
where a}dv.{g[lé! \égen%&ngiﬁl%@rédj %gthg ¥nWtkdi@eh befof, adtuliiofll(TeEIbRGED. et al.,

( an gauge enul sifying needle. 5 6.

Proc NafUAGidS¢i USIANESSS; DAO3SIQ-3847ghd Bsod §r Angbal...imm Neyrpl 2000; 47:
becones difficult to continue passing the materi al

127-139r ough the needl e. (Approximately 5 minutes {there

i i i g flol sef dunds used

U e BSpRAR O s e apiasof e o

hereinuHith are@esieded footillustration pamposs anil if) ne way Mnit theseops)of the
10 Protocol 1. Fenale Lewis rats (Charles River) are

Presefﬁi“%?’@ﬁu?l}-ee access to food and water and shoul d be
acclimated a m ni nrum of 3 days before use in

experiments. 2. Rats wei ghi.ng 160 and 220 grans are
initially induced wt 1 lgte (Aerrane, Fort
dge), 30% 02, 70% N20 for 2-5 minutes. 15 3. The rat

then placed onto a circul ating water heating
bl anket (Gaymar) (dorsal surface wup) and into the

nose cone for spontaneous respiratio '
géfﬁ)mermh]ereagq;m nrdhspdventsswers 9 & rpgeqé%. %Pﬁm (selt)écgra were
cutaneo Ml ' . .
ecor R G el 208 B S8, O e aoo i)
spectidffefer@€irdicatdde Hrotoa dhamdical goftSare Teportediingl ppmrelative to internal

s iecs e e SR BTG By g e o
ﬂight%aas‘s: g[gec{rgﬁlgte'r W1 spa§ 9iization and 5 min data acquisition time for m/z
100 to 1000. LC (LC-MS) is performed using a Hypersil C18 column (4.6x50mm, 3.50 with
mobile phase of 0.1 % TFA in H;0 (A) and 0.1% TFA in ACN (B) and a gradient of 5% to
100% B over 3 min followed by 2 min at 100% B. Alternatively, a Platform LC-MS with
electrospray source may be used with a HP1 100 LC system running at 2.0 ml/min, 200
OL/min split to the ESI source with inline HP1 100 DAD detection and SEDEX ELS

detection. A Luna C18(2) column (30x4.6mm 3[Jis used with a gradient of 5% to 95% B over
4.5 min with mobile phase of 0.1% formic acid in H,0 and 0.1% formic acid in ACN (B).

Gener:

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.

Example 1
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7. The animal s are observed daily for signs of EAE
i nduction (see criteria below) STAGE: 0 NORVAL 25
wEIASEITT6Abnor mal gate and tail atony STACE 2 RET/US190$/010854
definite weakness of one or both hind |l egs STACGE 3
Sever e weakness of one or #8th hind legs or mild
ataxia STAGE: 4 Severe paraparesis and m ni mal hind
| eg novenment STAGE: 5 No hind | eg novenent and
par apl egi a 30 STAGE: ® Mori bund state with no
spont aneous novenent d i(gpai et [ [
I ncreasi ng degree of0fr )| venent and urinary
and fecal incontinerlce y_occur STAGE: ? DEATH
WD 2005/ 097762 PCT/ US2005/ 010854 -41 Treatnent is
begun on day 10 after inmmunization. Since the disease
synptoms in this nodel typically appear 10-11 days
after inq By de
t o Intermedialc: A=Y 2 aZBPeg] : lﬁedcgpepl so%gfof
M5. It is judged that this delay of the start of
treatment mmcs the clinical situation nore c
{ ot to 120°Cr it posxiae of melbyl BERPEsarieasstalp S raﬁsﬁé‘ﬁmol) and
adm red f s. Cool the
et GERA G P R SrBihar) R s ChofiRie B 1210 Cools
reactiddSAiER8 96 18 teafpbPat@B4Rd dildteBr with Sthyhacetase, wish, wiihspturated
Neurol 2000; 47: 127-131). This invent on, LS f# &?factover
sodiurh ﬂaiqammaueéalmpnt(% tmes), N&Pﬁfrﬁ@”l‘éf}()aﬁ?ﬂlbé@e SeBRpbE s
| t8bia@Ry (elute with
MeSOd soRGTl. PR/ InEL Rk da bPMlad dhitshiroklaplly (
10% efiye a€dthte Ilmhqnﬁnec)m giSy titeitlé conBpeamglas s yelkew @pla(|4921 glg)
Conmer ci al reagents and sol vents were used as
recei ved. 1H NVWR spectra were recorded on a Varian
Mer curyPl us-300 (300 MHz)ex@mpMaZ i an Unity I nova (400
MHz) spectroneter as indi catped. Pr ot on chemi cal
shifts are reported in ~ ppmrelative to internal
tetramethyl silane (0.0 ppm). M5 (LC-M5) data is
obtai ned using a Mcromass LCltifre of flight nass
spectroneter with electre I §ni zagggon and 5 mn
data acquisition tifF h g to 1000. LC
(LC-M5) is perfornmnee
(4.6x50mm 3.50 withg

Intermediate: [4—Methvl-2-(4-triﬂuoromethv1—phenv1)-thiazol-5—v11-methanol

Cool (0°C) a solution of lithium aluminum hydride (10 mL, 1M in THF) and add a
solution of 4-methyl-2-(4—triﬂuoromethyl—phenyl)-thiazole-S-carboxylic acid (Commercially
available, 2.87g, 10 mmol) in THF (20 mL). On complete addition, remove the cold bath and
stir for 3.5 hrs. Cool this solution to 5°C, and then add water (0.25 mL), dropwise, followed by
NaOH solution (0.25 mL, 5M in water) and water (0.5 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 to give the title compound as a
yellow solid (2.59 g).

MS (ESI) m/z 274 (M+H); H1 NMR (CDCls) & 1.87 (bs, 1H), 2.49 (s, 3H), 4.86 (s, 2H), 7.67
(d, J = 8Hz, 2H), 8.02 (d, J = 8Hz, 2H).



nobi | e phase of 0.1 % TFA in H20 (A) and 0.1% TFA in
ACN (B) and a gradient of 5%0to 100% B over 3 mn

wo edosoeme2 by 2 min at 100% B. Alternatively, aP®/asi005/0mo854
LC-MS with electrospray source may be used with a
HP1100 LC systemrunning af32.0 m/min, 200 ~L/nin
split to the ESI source with inline HP1100 DAD
detection and SEDEX ELS 25 detection. A Luna Cl18(2)
col um (30x4. 6nm 30 s udEdmplah a gradi ent of 5%to
95% B over 4.5 min with nobile phase of 0.1%formc
acid in HO and 0.1% formc acid in ACN (B). HPLC
purification is perd d on a Varian ProStar system
usi ng a reversed- phase columwith a |inear
gradi ent of ACN / H20 coat aiyi 1% trifluoroacetic
acid. M crowave synt hésesNwer f ormed using a
Personal Chem stry Sm thcreat or—f crowave reaction 30
systemusing 2 or 5 nL reactor vessels. Exanple 1 WO
2005/ 097762 PCT/ US2005/ 010854 -42- OO O N

I ntermediate. 4 Voy Ryl or 07 LN1¥dxapXe7. 9l Snéihaml boxyl i ¢
5 acid net a neat m xture of
nmet hyl 2-chl oroacet oacetate (914 nL, 7.5 mol) and
3- et hyl - benzam de. (67 .. 5 mml) and [ '
tRatiowr the precefiie ofﬁXﬁm@?e %&F ujeae C%%B%?ﬂdzoﬁf ﬂr’ﬁ X bérgh?g‘e
._roomt I - bldhge it with ethyl acetate,
Staﬂm%\/_gglfgr\ﬁ?ﬁoe%%%eg?g%gmg%ﬁﬁum bi car bonat e sol uti on h% 042
MS (EST)TRS 204 \WRI4aY); HIVWIUR) (GDElspb 226, (5,04, 2-I4@_(T@Jg'~a?ﬁ%>1 , 242 (s,
extract over S and Cﬁ??e?%ﬁ%%g E ify the
10 3H), 476<d) I =gz 8. Jud-Bpo1madH):chiuher &gy %ﬁ-y (elute with
10 10% ethyl acetate in heptane) to give the title
conmpound as a yellow oil (492 ng). Exanple 2 CH F \
g FF 15 Internedi ate: Egahpleyl Z

(4-trifluoromethyl -phenyl)-thiazol -5-ylI-mnmethanol
Cool (0C) a solution of lithiumalum num hydride (10

nm., 1IMin THF) and add a
N
F /‘K\/Br
S
F

Intermediate: 5-Bromc;methvl-4-methvl-2-(4-triﬂuoromethvl—phenvl)—thiazole

15

Cool (10°C) a solution of [4—methy1—2-(4-triﬂuoromethyl—phenyl)-thiazol-5-yl]-

methanol (Example 2, 753 mg, 3 mmol) in THF (12 mL) add triphenylphosphine (864 mg, 33

20  mmol) followed by freshly recrystallized N-bromosuccinimide (587 mg, 3.3 mmol). On
complete addition, remove the cold bath and stir continuously for 45 min. Concentrate the
resulting mixture under vacuum and purify the residue by flash chromatography (elute with
10% ethyl acetate / 10% dichloromethane in heptane) to give the title compound as an orange
solid (846 mg).

25 MS (ESI) m/z 336,338 (M-+H); H1 NMR (CDCls) 8 2.48 (s, 3H), 4.72 (s, 2H), 7.69 (d, J =
8Hz, 2H), 8.01 (d, J = 8Hz, 2H).

Example 5



sol ution of
4-met hyl - 2-(4-trifluoronethyl - phenyl)-thiazol e-5-carbo
wogdoso97ei d (Commercially 20 avail abl e, 2. 87g, PADUS00$/)10854
in THE (20 nL). On conpl ete addition, renove the cold
bath and stir for 3.5 hrscool this solution to 5C,
and then add water (O. 25 nmL), dropw se, followed by
NaOH solution (0.25 nL, 5Min water) and water (0.5
m). Dilute the resulting mxture with ethyl acetate
and then filter through a pad of _celite. Wash the
solids with dichloronethane andi t™hen concentrate the
conbined filtrates under rkduc&€d pjessure to give the
title conpound as a Zsﬁﬁi\w SBTieh (2.59°g). MS
(ESI) mz 274 (MtH); H qQCDC13) 6 1.87 (bs, 1H),
2.49 (s, 3H), 4.86 (s,o , 7.67 (d, J = 8Hz, 2H),
8.02 (d, J = 8Hz, fM)J WD 2005/ 097762
PCT/ US2005/ 010854 -AScExanple 3 HO/ O'~ ~ , N5
Internediate: f4
Met hyl - 2- mt ol yl - oxazol -5-yl | - net hanol Fol |l ow t he
procedure of Exarrpl e 2, 3but use the co DO nd 0

title conpound ME (ESI) MZ204(MH-|) HL NI\/R(CDClS)

5 S 2.25 (s, 3H), 2.40 (t, J = 7THz, 1H), 2.42 (s, 10
3U})01 @"@pa §dlutidn &f [Zl-'@rm&h&l-ph%ngb-ﬂmﬁﬁlyl wLaZ@Hﬁ yl]-methanol
75-7.85 (m 21- anmple 4

(Exampicp ar Hdongt e mmsnahy @r@e}g@qqmeihage 1/51}55 and adci: sequentlally, DMAP (51
mg, 0 244 L )O{“l gqr (faanutn@(jSSZ anly J‘n!mdhj ﬁﬁﬂh@tha&@ﬁffoﬂﬁ Qfdoride (323 uL., 4.2

mmol). 4Sﬁ'ieth9 YésuBirlgoltioh!fo0s ﬁﬂiﬁt feyﬂovp Inlm’k;do)mg bathzad-s&r §dr]25 min.
met hanol (Exanple 2, 753 2 %’%‘ﬁ# (%%ver
10  Diluteathis sohitignewigh %@fs gl @lltbéla' Oﬁbloﬂs a8 d2<é GPPTHE S
f hl t d 587 ,
MeS G agd 5 nlals o st B L BRI 0, 0T ES bl bt

and stir conti nuously for 45 m n. Concentrate the

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

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

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



resulting m xture under vacuum and purify the residue
by flash chromat ography (elute with 10% ethyl acetate
w0 208886 hl or omet hane in heptane) to give theP€T/UE®05/010854

conpound as an orange solid (846 ng). 25 M5 (ESI) niz
336,338 (MrH); HL NVR (CDC4B) S 2.48 (s, 31-1), 4.72
(s, 2H), 7.69 (d, J = 8Hz, 2H), 8.01 (d, J = 8Hz,
2H). Exanple 5 WD 2005/ 097762 PCT/ US2005/ 0108 - 44~

MS (E9W) f/z A5SMRH); BEIENVERI(GDEL:) M el PSR @ 3 352 6,44, 7.00

(0.7= b5 ST SR PSR AT gy -5y e

[ 2- (3- et hyl - phenyl ) - 4- et hyl oxazol -5-yl | -nethanol
(Exanple 3, 756 ng, 4 mol) in_dichloronethane (16 nli)
and add, sequentially, BWaPp®l ng, 0.4 mmol),
triethylam ne (562 L, 4 mmol) and net hanesul f onyl
chloride (323 L, 4.2 mol). Stir the resulting
solution for 5 A enove the cooling bath and stir
for 25 mn. 10|'I his solution with ether, wash
wi th hydrochl oric asid” gy M2\, R, dry over
MySO4 and concentrate to gi vellt g ¢ conpound (743
ng). Exanple 6 FF OO F S%TN-r 15 O Internedi ate:
5 414
Met hyl - 2- (4-trifluoronethyl - phenyl)-thiazol -5-yl net hox
yl -benzoic acid nethyl ester 20 To a i xture o
Trftermediate: vi- Helfethyt-2anitol Yhaxazol-54 0 C 2l
and potassium carbonate (152 ng, 1.1 nmol) add
acetonitrile (4 mL). To this m xture adocl1 - le 5 as the
d%f'%%tr ldufd-of Example 6, but use the compound of Example o as
SF(?Ly - 2- (égét rifluor orget hy| - phenyl ) -t hi azol e (Exanpl e
10  starting maddrinl pygobiainthetitle coppodidhe

MS (ESI) m/z 338 (M+H); HL NMR (CDCLs) §2.30 (s, 3H), 2.41 (s, 3H), 3.90 (s, 3H), 5.11
(s, 2H), 7.03 (4, J = 9Hz, 2H), 7.25 (m, 1H), 7.33 (t, J = 8Hz, 1H), 7.81 (d, J=8Hz, 1H) 7.87

(bs, 1H) 8.02 (d, J = 9Hz, 2H).

ethyl ester

15 Example 8
N
LI
F S ITIHZ
F ' NH

Intermediate: 4—[4-Methvl—2-(4-trifluoromethvl—nhenvl)—thiazol—5—vlmethoxv1 -benzoic acid

20 hydrazide

To a suspension of 4-[4-methy1—2—(4-triﬂuoromethyl-pheny1)-thiazol-S—ylmethoxy]-

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

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

25  for 18 hrs. Cool the resulting solution to room temperature, and add 3 drops of water.
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20

25

resulting reaction mxture to 60C, and stir at this
tenperature for 5 hrs. Cool the mxture to room
wao esopeyasure, dilute with ethyl acetate, wash BET/0IS2005/010854

water, then brine, dry over MgSO4, 25 filter and

concentrate to give the tltﬂ@~conpound as a white

solid (364 ng). WO 2005/ 097762 PCT/ US2005/ 010854 -45

M5 (ESI) mz 408 (MtH); NVR ( CDCL13) S 2.53 I?
Conceﬁtrﬁ@ thes solBtin untle Paquym @,el)purrfy ¢ regigue by £ a@q_rzhm@p.]})gr phy (elute

with 587 quth(ago} lﬁtdé‘ilﬁ%r(‘}mﬁg‘)“i) t() Lglmétglnlﬂég% nPWQ nfg). © O O
MS (Eﬁg%% 283 gtimat)hnmwﬂaf(me) aglsct (BTEEDY 4. 4664, @H) 5412 I(sgvStH) 7.10

procedur e of Exa but use the conp
(d, J BN, 3.8a¢d the 9H1021§)t, 2861 (g s 2H) 8413 (6bt -arSHZt %Té) 9.63 (bs,
title conpound. Ms (ESI) ni/z 338 (MtH); H NWR
1H). (cDCL3) S 2.30 (s, 3H), 2.41 (s, 3H), 3.90 (s, 3H),
5.11 (s, 2H), 7.03 (d, J OHz, 2H), 7.25 (m 1H),
7.33 (t, J = 8Hz, 1H) 81(d J 8Hz, 1H) 7.87
(bs, 1H) 8.02 (d, J = 9H£xamﬂ)le915 Example 8 O F S
NH2 NH O I nternedi ate 4 f4 Methyl 2 (4
rifluoromethyl-phenyl)-thiazol -5-yl net hoxyl - benzoi c
acid 20 hydrazine To a suspension of
4-[ 4- met hyl - 2- ( 4- tr| f1 uoronet hyl - phenyl ) -thiazol -5-ylm
et hoxy] - benzoic afid methyl ester (Exanple 6, 364 ng,
1 mol) in net hanol n.) add anhydrous hydr azi ne
(128 i, 4 mol N wa
and stir at thisNt enperature d or
resulting solution to roont e ra are, @
drops of water. WD 2005/ 097762/P&N/ US2005/ 010854

Intermediate: 4-(4—Methv1—2—m—tolvl-oxazol-S—Vlmethoxv)-benzoic acid hydrazide

Follow the procedure of Example 8, but use the compound of Example 7 as the
starting material to obtain the title compound.
MS (ESI) m/z 338 (M+H); H1 NMR (DMSO) 6 2.24 (s, 3H), 2.38 (s, 3H), 4.43 (bs, 2H), 5.26
(s, 2H) 7.11 (d, J = 9Hz, 2H), 7.34 (d, J = 8Hz, 1H), 741 (t, J = 8Hz, 1H) 7.74-7.83 (m, 4H)
9.63 (bs, 1H).

Example 10

F N
F’\t”@/«sio
F
\ 0>==0

N~NH

5-{4-[4-Methyl-2-( A-trifluoromethyl-phenvyl)-thiazol-5-ylmethoxyl-phenyl }-3H-
[1.3.4]oxadiazol-2-one
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25

-46 Concentrate the sol ution under vacuum and purify

the residue by flash chromatography (elute wth 5%
woredolasmob2 i n di chl oronet hane) to give the titlBCT/US2005/010854

conmpound (271 ng). M5 (ESI) mz 408 (MtH); HL NWR

(DVMBO) 8 2.51 (s, 3H), 4.4%(bs, 2H), 5.42 (s, 2H) 7.10

(d, J = 9Hz, 2H), 7.82 (d, J = 9Hz, 2H), 7.85 (d, J =

8Hz, 2H) 8.12 (d, J = 8Hz, 2H) 9.63 (bs, 5 1H).

Exanple 9 OHN HZN OO N 10 Internediate: 4

ET)QNH h%?i‘élonr—og I tﬁ\{\fn{: ‘ﬁgﬁ% ?%cé%%drrgﬁtgﬁﬁﬁhe Ml 3Gl Methoxy]-

but use
benzmé S&d ﬁ RSB  BXbmple8Y 127 € ik, 85 4trhmol) b daﬂmomngxangﬂeml%\ pdd

btain the title co d. M (ESI
phenylHﬂloﬂkﬂERn(am,@@ng 02752mn{og)p fgﬁg}yed by Bgn@g)e (g{% I:j’ grémfrg%) Stir the

resultng:__]')glxtwirp')at I'OPgTh?l’[tR@atljre ungf_@l th% ﬁ}'ﬁ@l‘fgﬂla%f%%m coﬁé‘uxﬁéi'i (b3 TLC

analymg) ol gtratd e m3QuisXaihen thee tife res1gu<£)1p o) alcetdmt@lel\[-l&mlL) To
f4 Meths 2-(4- trifluoroneth

TR et A
PersonalyGherpistgy'd l}g}ﬁgﬁ)gqv&pvs? and stir ZZhlS terpn%yravl%%qg? i@ﬁ)@l&%ool the
reactiod ttt{}] ?’ocml? {ej?%ﬂeerr]zgtglfeg d%‘?;tF f&"hﬁ‘%?’g?f’%%ie( ‘é&gﬂnﬁfﬂé -1t8MI I{!ZlCdohﬁtQﬂl (ox
saturat@% m# gc;lg?%r?ldrh bmrgﬁg$ Qazns qonceRtyate, dfgnturate the rgglltmg residue
with d@}qr%nﬁ aleq@e@m@e%gp 4.k lbe%tlgtclo%h}exd faQL ltzﬂl%ﬂdk?é@ mg).
MS (ESI) m/z 365 (M+H); H1 NMR (DMSO) §2.51 (s, 3H), 4.4 (bs, 2H), 5.42 (s, 2H) 7.10
(d, J = 9Hz, 2H), 7.82 (d, J = 9Hz, 2H), 7.85 (d, J = 8Hz, 2H) 8.12 (d, J = 8Hz, 2H) 9.63 (bs,
1H).

Example 11

4@
0)

\ o)
N‘N>H;

5—[4-(4-Methv1—2—m—tolvl-oxazol-5-vlmethoxv)—nhenvl]—3H—[1,3,41 oxadiazol-2-one.

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

starting material to obtain the title compound.

MS (ESI) m/z 364 (M+H); H1 NMR (DMSO) §2.25 (s, 3H), 2.38 (s, 3H), 5.30 (s, 2H) 7.23
(d, J = 9Hz, 2H), 7.34 (d, J = 8Hz, 1H), 741 (t, / = SHz, 1H) 7.75-7.79 (m, 4H) 12.44 (bs,
1H).
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5 resulting mxture at roomtenperature until all the
starting material is consuned (by TLC analysis).
w@vseysat e the m xture, and then take the reRCHUS200§$010854
in acetonitrile (10 nL). To_this m xture, add DBU
(220 L, 1.5 mol). Seal thé&3tesulting solution; warm
it to 180C in a Personal Chenmi stryTM m crowave oven
and stir at this terrperature for 15 min. Cool the
reaction to roomtenperﬁ?‘@ﬁnée]&lute with ethyl
acetate, wash with 1 MHClI solution (or 10 saturated
NaH2PO4 sol ution) dry over MgSO4 and goncentr at e.
Triturate the resulting residue i di chl or omret hane
several tinmes to give the tiyTe oormd as a tan
solid (69 ng). M5 (ESI) infZ°365 (MtH); HI NVR ( DMSO)
S 2.51 (s, 3H), 4.4 (bss , 5.42 (s, 2H) 7.10 (d, J
= 9Hz, 2H), 7.82 d, ; 2H), 7.85 (d, J = 8Hz,
2H) 8. 12 (d J = H 9.63 (bs, 1H). 15 Exanple
5[4 (4 Methyl 2 mtolyl oxazol
5-vyl mshoxy) pheny | -3H[1 3 41oxadi azol -2-one. 20

H), 2.3 5 5. 30 (s 2I—I)
7.23 (d, J = 9H, At & gHy, 1H), 7. 41
(t. J = 8Hz, 1H) 7.75.7.79 (m 4H) 12.44 (bs. 25
111). WO 2005/ 097762 PCT/ US2005/ 010854 - 48 Exanpl e 12

0Coc?l (- 5°C\) IZ\lISHEPFCH!SIO{‘I o?NaH (84mg, 60% dispersion in mineral oil, 2.05 mmol) in

THF (4 mL) and add a solution comprised of 2—([4-methy1—2—(4—triﬂuoromethyl-pheny1)-
thiazol-5-y1)-methanol (546 mg, 2 mmol) and 4-bromomethyl-benzoic acid methyl ester (458
mg, 2 mmol) in THE (5 mL). Stir the resulting mixture for 5 min then the remove the cold
bath and stir for an additional 3hr. Quench the reaction with 1M HCI solution, dilute with
ethyl acetate, wash with brine and dry over Mg SO4. Concentrate this solution under vacuum
and purify the residue by flash chromatography (eluting with 20% ethyl acetate in heptane) to
give the product (377 mg) as a white solid.

MS (ESI) m/z 422 (M+H); H1 NMR (CDCls) §2.44 (s, 3H), 3.92 (s, 3H), 4.64 (s, 2H), 4.71
(s, 2H), 7.42 (d, J = 8Hz, 2H), 7.66 (d, J = 8Hz, 2H) 8.00 (m, 4H).

Example 13



5 Internediate 4 (f4 Methyl 2 (4

trifluoronethyl =phenyl)-thiazol -5-yl)-nmethoxynet hyl | -
whewzodenci d net hyl ester Cool (-5C) a suspenB¢DOSWNS/010854

NaH (84ng, 60% di spersion _i4§1_ mneral oil, 2.05 nmol)

in 10 THE (4 nL) and add a sol ution conprised of

2-([4-methyl -2-(4-trifl uoronethyl -phenyl) -

thi 5 108hu 2R R oo ITid R A methoxymethl:

PfH B ““'V'- B O d g 1etTyTr ©5

mrol ) in THE (5 nl) peSidi€ adif@yd@sideti ng m xture for 5
mn then the renove the cold bath and stir for an
addi tional 3hr. Quench the reaction with 1M HCI

olution, dilute:wth GrSpoudB DR ENaP1ebr) Rehe

i’ﬁho‘drtge B’i?@?& o%%%m@g%ég#&sg?%tt ﬁousol ut’i onBunder

5 starting‘ﬁ%ﬁféﬁﬁ? th Dbl theuttief donipoand.esi due by fl ash
C

romat ogr aphy (eluting with 20% et hy etate i
MS (ESB pr/ad2) (MeH): gl dMRECRGD 6244 @73%-093@3%% 4G5 (s, 28D, 471
sol.id. ( Zod2 : l:?ﬁ&* @3@.17%) 4y 2.8##, 2) 8.00
(s, ZH)(Z-?O%P& 'YBQJ@E‘;{ %%T?&é?’%lfbgﬁ'g%g‘?ﬁz , 44 1 (s(, "2H), H)
- 2o, J = 8Hz, 2H), 7.66 (d, J = 8Hz, 2H) 8.00 (m
@/ 511—1%.,21(218 Example 13 O NNH2 OHS FFI / F W
2005/ 097762 PCT/ US2005/ 010854 -49 4 4 Methvl 2
(4-trifluoronethyl-phen =1l agol - 5-vl) - met hoxynet hyl
10 | - Intermediate: benzoi zﬁx)aa%%pﬂ% %f/dr azi de Foll ow t he
procedure of Exanple 8, but use the conpound of
Exanple 12 as the 5 starting material o obtain the
title conmpound. Ms (ESI) mz 4 I\/H-%'f H1 NMR ( CDCL13)
S 2.44 (s, 3H), 4.09 (bs, 2 , sNH2H), 4.71 (s,
2H), 7.30 (bs, 1H), 7.44/&\] =8Hz, 2H), 7.66 (d, J
\

= 8Hz, 2H), 7.73 (d, J 58Hz, 2H) 8.00 (d, J = 8Hz,
21-1). 10 Exanple 14

Ny

F
F

F

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

15 I1.3.4]oxadiazol-2-one

Follow the procedure of Example 10, but use the compound of Example 13 as the
starting material to obtain the title compound.
MS (ESI) m/z 448 (M+H); H1 NMR (DMSO) §2.40 (s, 3H), 4.65 (s, 2H), 4.78 (s, 2H) 7.50
20  (d,J=8Hz, 2H), 7.78 (d, J = 8Hz, 2H), 7.82 (d, J = 8Hz, 2H) 8.10 (d, J = 8Hz, 2H) 12.54 (bs,

1H).
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15

20

NH 0S FFI ~ N F5{4f4 Methvl 2 (4

trifluoronethyl-phenyl)-thiazol-5-yl)-nethoxynethyll-p
whewglod77gH 15 L1 3 41 oxadi azol - 2- one Fol | ow t PET/US2005/010854
procedure of Exanple 10, but use the conmpound of
Exanple 13 as the starti rT@O'materiaI to obtain the
title conpound. Ms (ESI) MZ 448 (M+H); H1 NMR ( DVBO)
6 2.40 (s, 3H), 4.65 (s %78 (s, 2H) 7.50 20
(d, J = 8Hz, 2H), 778E&am648m oH), 7.82 (d, J =
8Hz, 2H) 8.10 (d, J = 8Hz, 2H) 12.54 (bs, 1H). WO
2005/ 097762 PCT/ US2005/ 010854 - 50 Exanple 15 o S
-~0 \ NFF I / F 5 InternedigFe 4 ([3 Methyl 2 4
trifluoronethyl phenyl)-thiaza vl ) - met hoxynet hyl | -
benzoi c acid nethyl ester @ sol ution of
2-([4-methyl -2-(4-triflu romethyl -phenyl) -t hi azol - 5-yl
)- methanol (450 ng, 1% mol ) Tn THE and add NaH
(70mg, 50% di sper mneral oil, 10 1.75 nmol).
Stir the resultdn xture for 5 mn. Renove the cold
bath and cont iF irring for 1 hr. To this m xture
add 3- (brononet byl ) -benzoic acid nethyl ester (450ng,
1.95 mol). Stir the resulting mxture for 3 hr then
quench the reaction with sat. NHACL solution. Dilute
the mtxture Wlt

107 :
5] : y

resi due by 1 ash Chﬁaﬁaic%[ Bthvi edtext i ng with 30%

ethyl acetate in 15 heptane) to give the title

corrpound (181 ng) as an oil. MS (ES1) nzlz 422 (MtH);
zq.’.b')ol é)la ) ][ut}on of% (ﬁ' rrge%hyl— V-1 F1PorhSthyBphenyl-tBi3z41s5-y1)-

methanol (450 mg, 1.64 mmol) in THF and add NaH (70mg, 50% dispersion in mineral oil,
cold bath and continue stirring

1.75 mmol). Stir the resulting mixture for 5 min. Remove the
for 1 hr. To this mixture add 3-(bromomethyl)-benzoic acid methyl ester (450mg, 1.95
mmol). Stir the resulting mixture for 3 hr then quench the reaction with sat. NH,4C! solution.
Dilute the mixture with ether, wash with brine, dry over MgSO4 and concentrate under
vacuum. Purify the residue by flash chromatography (eluting with 30% ethyl acetate in
heptane) to give the title compound (181 mg) as an oil.

MS (ESI) m/z 422 (M+H); H1 NMR (CDCls) & 2.44 (s, 3H), 3.92 (s, 3H), 4.63 (s, 2H), 4.71
(s, 2H) 7.44 (t, J = 8Hz, 1H), 7.56 (d, J = 8Hz, 1H), 7.66 (d, J = 8Hz, 2H)), 7.00 (m, 4H).

Example 16

o /Q\fo
HNL
S/\Q NHZ
=

N



(s, 2H) 7.44 (t, J = 8Hz, 1H), 7.56 (d, J = 8Hz, 1H)
7.66 (d, J = 8Hz, 2H)), 7.00 (m 4H). Exanple 16 20 o
wopeos/0® 76N, NH 2 N FF F WD 2005/ 097762 PCT/US2005/010854
PCT/ US2005/ 010854 - 51 IntSLnedlate 4-0-Meth 12
4-trifluoromethyl-phenyl) I azol 5v1) - met hoxymnet hyl | -
benzoi ¢ acid hydrazi de Foll ow the procedure of Exanple
8 but use th-

Exarrplel?OO SNIb %*c @hJﬁ ol NFF 10 5f 3
(4 Nethyl 2 (4 trifluoromsthxl o

Qigl -ghi azlol 5-vl) FnFIt hoxynet hyl | - phenyl }-3H L13
xadj azo on 0 o he pr.oc
Fofloriabe prhcedunsLEranGE S isp SR it of B ARl st ihe
5 starting}gét%{-,kﬁo cﬁo@alfm{eﬂit& ohihdl e conpound. MS (ESI) ,nlz
H; H NWVR ( O S 2.40 (s, 3H), 4.65 (s, 2H),
4.79 (s, 2H) 7.53 (m 2H), 7.72 (m 1H), 7.77 (s,
1H), 7.82 (d, .J = 8Hz, E%E%pleglﬂ'o (d, J = 8Hz, 2H),

12.5 (bs, iH).

S/g Nl\ \FO
\ N
=N

10
5.{3-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl)-methoxymethyll-phenyl }-3H-

[1.3.4]oxadiazol-2-one

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

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

1H).

20 Example 13

Intermediate: 4-Butv1-2—(4-triﬂuoromethvl-phenvl)-thiazol—S- carboxyvlic acid inethvl ester

25
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20 Exanple 18 00 S\ N FI / F F Internediate: 4
Butyl 2 (4 trifluoronethyl-phenyl)-thiazol -5-
w@a0080%yb: ¢ acid nmet hyl ester 25 WO 2005/ 097 7PQI/US2005/010854
PCT/ US2005/ 010854 -52 To a sol ution of
3- oxo- hept anoi ¢ acid met hyt52ester (5.0 g, 31.6 mmol)
in dry dichloronethane (80 nlL) add sul furyl chloride
(2.82 nmL). Stir the reaction mxture at room
tEoppsolatiar ef 3-oxo-Beptancicaed matky esign (WA ee?1-¢ Tmel jo diyg

oGRS BT AR e s R i s o
temperaRRDEREB 1RFARR EneMiARES 20in1!) dhdwhé Rrcticmmintatedtracted five

aqueous sol ution of NaHCO3 and_br i
times WhjiS@drtioRenbIRmLt ﬁ@i@éom&ﬁh%ﬁdwa{#lglgﬁ%ggb%g Gl R with

ive 2-chloro-3-0x0- 0l ' 0
water, et S B ARG h Rl R ey BREF g Remove

the solR&itidnliedeigded piéssareso kivei ochlofo-2orbrheptende esid-methyl ester (6.0 g),
hept anoi c acig

t hyl : '
which @\t6ah j;fa@i in(tg@nwg)strégdﬂ%/fm_%e %\}I}ehrpr égqlfg(}ﬁ%pﬂs |Jl"5)1a sgﬁ%b eq'ﬁ ?écrlﬁlo 8-3-oxo-
4. | . : 4
eyt ) B0 o 850 G0 7 S ometon

thiobeﬁialﬁﬁaéi (&4 [gn%u.p mirh6l). Hoet the siadtien myxtuterto seflwgeveprighio Remove the
silica ge el uti

solennTahecLPIHS EY AR HOECE b Bbreygoqeapty gpitica eel (Clating
i . : X [ = BA{4-
o A P o s Bl

trifluoMnétE@Hphenyl) 2hiddel - - Wetiox yliGa estor (4 2xpsn yeHow oil.
MS (ESI) m/z 344 (M+H).
Example 19
OH
TN
Y
F
F
F

Intermediate: [4-ButVl-2-(4-triﬂuoromethvl—phenvl)-thiazole-S-VH-methanol

To a solution of lithium aluminjum hydride (1.2 g) in dry tetrahydrofuran (100 mL)
add 4-butyl-2-(4-trifluormethyl-phenyl)-thiazol-5- carboxylic acid methyl ester (5.3 g, 15.4
mmol) dissolved in tetrahydrofuran (100 mL). Stir the reaction mixture at room temperature
over a period of one hour. " Add a saturated aqueous solution of ammonium chloride (50 mL)
and then a 1 molar aqueous solution of hydrochloric acid (50 mL). Extract the reaction
mixture five times with portions of 60 ml of ethyl acetate. Dry the combined extracts with
MgSO, and remove the solvent under reduced pressure to provide [4-butyl-2-(4-
trifluoromethyl-phenyl)-thiazole-5-y1]-methanol (4.6 g) as a yellow oil, which solidified upon

standing at room temperature.
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I nt er nedi at e:
[4-Butyl -2-(4-trifluoronethyl zphenyl)-thiazol e-5-ylI

wo pmthertel 20 To a solution of |ithium al um nP@IUS2005/010854
hydri de (1 2 Qg) indry tetrahydrofuran (100 nm.) add
4-butyl -2-(4- trlfluorrrethy1 'phenyl) t hi azol - 5-
carboxylic acid nethyl ester (5.3 g, 15.4 mol)

di | ved in tetrahydrof 100 . '
MS (ESTact 56N Ry ENME é&ﬁ“é%%b pe&w"?)- B0ais Hjeh ?%mo?m
h t |
o om0 9L 0L A 3 4 At 20,209

J=853ﬁy @gS sol uti on of hydrochl orlc acid (50 nL). Extract

thé réaction mxture five tinmes with portions of 60
m of ethyl acetate. Dry the conbined extracts with
MySO4 and renove the solBxaniplal@er reduced pressure to
provi de [4-butyl-2-(4-
trifluoronethyl-phenyl)-thiazolegb-yl]-nmethanol (4.6
g) as a yellow oil, which soli/dified upon standing at
roomtenperature. V\D 2005/0 2 PCT/ US2005/ 010854
-53 M5 (ESI) mz 316 ( ; (DVMBO-d6) S 0,91
(t, J =7,0 Hz, 3H), m 164(m2H)
2,70 (m 2H), 4, 68F , 563(bm "1H), 7,83 (bd,
J =8,5 Hz, 2H), 8F09 (bd, J = 8,5 Hz, 2H). 5 Exanple
20C1 S\ ~-N FI / FF Interrredlate 4 Butyl 5
C ol AHERIatdI 14- Bty 4-dHl brbriseryd2 At
To a solutron of [4-butyl-2-(4- trlfluo :
romet hyl - phenyl) -thi azole-5 -yl] -nmethanol (1.0

( 760 g%ﬁ%) gﬂ HPE&E}LQ ég gﬁﬁ?@ﬁ%efﬁ@ ﬁﬁéﬁyl)aﬁl‘i’azb@-?-tynyﬂn’ﬂﬂhhﬁtﬂ (10g,

| oride
3.1 mmabl)! intdi€hl6@aktliang (50 xilHadd aiethsdmnnee(ﬁﬁé rnglp)ﬂ-nél mpefhangsulfonyl

period of three hours . then add dichloro
chloride §0.3%wb b Btitthe seactip ikTUG 2H1e0 TrRBe AR T Aot 4P three hours

then ayéec?lﬁo(gomﬁfﬂal% {:%p ). NYESHBe o216 nixto@d with ardtubdiediaqueous

organi ayer over MgSO4 and 15 renove thg
solutiSiPoVR EIHCCDQ @50 miLduatedansr mieuddryithe gfigeric layer over MgSO, and
4- butyl - 5-chl oré)rreth yl

remoterthé FOIBHS EEFTFd Gms)s“fte&? gigsbytyl-freloromethyl 2k
tnﬂuororlnethyl-phenyl)—thlazole (1.0 g) as a yellow oil.

MS (ESI) m/z 334 (M+H); H1 NMR (DMSO0-d6) §0.92 (t, J = 7.5 Hz, 3H), 1.37 (m, 2H),
1.68 (m, 2H), 2.80 (m, 2H), 5.14 (s, 2H), 7.86 (bd, J = 8.5 Hz, 2H), 8.12 (bd, J = 8.5 Hz, 2H).

Example 21
0
O/
NN
S o cl

Intermediate : 4-[4-Butv1—2—(4-triﬂuoromethvl-Dhenvl)—thiazol-S-vlmethoxv]—2—chloro—benzoic

acid methyl ester




M5 (ESI) mz 334 (MtH); H1L NWVR (DVMSO-d6) S 0.92 (t, J

= 7.5 H, 3H, 1.37 (m 2H), 1.68 (m 2H), 2.80 (m
WQ2LW5/095644 (s, 2H), 7.86 (bd, J = 8.5 Hz, 211PCT/BSHA5/010854

(bd, J =8.5 Hz, 2H). 20 anple 21 0 I\ o S o/ ci

F1 / FF Internediate 4 r4 Butyl 2 (4

trifluoromethyl-phenyl)-thiazol -5-yl met hoxyl - 2- chl or o-.
e PR T T R e )
piftold 12 : id nkeiayl @b Irhg, 3.17
methar{r?g%ﬁg %#1? {I_(rgolz,rz %ﬂlﬁ@fﬁﬁ%&?ﬁb vehesy hdid nkviieyl ekter 65952 thg
pumol) 2né i sitenyphbsplimex$3bmgz 3ild rawib inrdichiaromsthane pdskdiethyl
3.17 I d,triph lph hi .
szodicqhogyeR BN ard BRGHITe RISy Eor Ffs RREAitowing
5 itto W%‘g'l t%qz\cl)\ﬁ-temﬁerlﬁxrméﬂqusﬂﬂe lsolvegt urtlac tedacedpredsuresantiqrurify the
ours while allowing 5 it to warmto roomtepperat I henvl)-
residudloyBush dhemstokwehy on iR EPkiQ e -BUd e ARHI ey henyD
. th [ f.lash ch il |t
s et Rl SRR TR OReE ) o2 0! o
MS (Egbi,@%qlgz;gmqlmgt hoxy] - 2- chl or o- benzoi ¢ aci d net hyl

ester (600 ng). M5 (ESI) mlz 484 (MtH). 10 Exanple 22
ONHR ~\ H\ S/ Cdd |/ FF

10 Example 22
0
/NHZ
- 0

S O cl
F
F

F

Intermediate : 4—[4—Butvl—2—(4-triﬂuoromethv1—vhenv1)—thiazol-S-Vlmethoxv]-2—chloro-

15 benzoic acid hydrazide

Follow the procedure of Example 8, but use the compound of Example 21 as the
starting material to obtain the title compound.
MS (ESI) m/z 484 (M+H).
20
Example 23



Internediate: 4 f4 Butyl 2
(4-trifluoronethyl =phenyl)-thiazol -5-yl net hoxyl -2-chl o
WO 26050%778Enzoi ¢ aci d hydrazi de Fol | ow t he proced/US200$/010854
Exanpl e 8, but use the conmpgund of Exanple 21 as the
starting material to obtai néjslf]he title conpound. MS
(ESI) in/z I484([\/H-I—|) 20 Exanple 23 0 0-4 NH ~~ I\
0

Exan'pl e 10 but use E1h§4g_)tg_1mggmdz e Exan'pl e 22 as the

5 starting material To obtain the title conmpound. NS
(ESI) mz 510 (MtH); H NWR (DVMSO-d6) 6 0.91 (t, 3H),
ZEB%YO\é{Hfg)r%&ure\]o%)%mpée EB ﬁﬁlt 171%4% ggﬂlg%&rt(? dof E?((a?npéé 22 as the

5 startlngklﬁ\atéldﬂ to gthﬂl tﬁé’tltlé comg&m@l Hz, 1H), 7.86 (d, J =
oH). 12.64 (bs, 1H)
MS (EBXﬂnIzISdOZM&I) }n)NNR(DMS&d@dS Pk (t, 3H), 1.37 (m, ZH), 168 (m 2H),

253 bR BT GRET2 5 S e 0 S o g 9 0. -

8.6 HZ 118, 78®\d, /s 081H209) 8 {2, 7 = 8.3 Hz, 2H), 12.64 (bs, 1H).

10 Example 24

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

15

To a solution of 2-fluoro-4-methyl-benzoic acid (1.1 g, 7.13 mmol) in methanol (20
mL) add thionyl chloride (1.02 g, 8.56 mmol). Stir the resulting mixture overnight then
concentrate under vacuum to give the title compound (1.2 g) as a white solid.
20  MS (ESD m/z 169 (M+H); H1 NMR (DMSO0-d6) § 2.37 (s, 3H), 3.83 (s, 3H), 7.12-7.21 (m,
2H), 7.79 (t, J = 8.0 Hz, 1H).

Example 25
5.0
F
25 Br

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




10

15

20

25

m.) add thionyl chloride (1.02 g, 8.56 mml). Stir the

resul ting m xture overnight then concentrate under
Wo20s0976D gi ve the title conmpound (1.2 g) as BCIHIB1065/010854

solid. 20 M5 (ESI) rn/z 169 (MtH); HL NVR (DVSO d6) 6

2.37 (s, 3H), 3.83 (s, 3H) S56f.12-7.21 (m 2H), 7.79

(t, J =8.0 Hz, 1H. Exanple 25 OO F 25 Br

I nt er medi at e: 4-Br ononet hyl - 2- Fl uor o- benzoi c acid

met hyl ester WO 2005/097762 PCT/ US2005/ 010854 -56 To

aTs alsolution opE-fRrofd-danehyl-tenrbig lacidanetbylestari(b. 13 6:pp mmol) in

IR EAGhC RN NN el T
peroxi{ag 'a]é(g%lg} Ol‘fi@é‘f %ﬁiﬁuﬂlﬁg ﬁﬂg%ﬁlre foesP Ctibe1 3 RSk e ofitafiitatecunder

] ours concentrate under 5 vacuum tQ
vacuuhatothalfmdd filtet. e€ondBotreteribe Bltrate unsler vaqupa and muEy thegesninpg crude

o 15 e pair Rt R G50 an R pfald @ e o v
i [ h itl
e upBHGREHLIDS PGS Al .0 ve L {111 comound

MS (W%@ga%); %?mjz (Blgmmi@) 333 (L. SHohy3 (3 289, 734d 48 (m,
o L. : = 8.0 Hz, 1H). 10 Exanmple 26 F -
21—1);%@@{;8@1#,1%1}._0 F 15 Interrre:;i)ate: 4 ?ZpBﬁtyl 2
(4-trifluoronethyl-phenyl)-thiazol-5-yl met hoxynet hyl ] -
2-fluoro- benzoic acid npihyjle@st er

F
~-
Q O
S
\

Intermediate: 4-[4-Butvl-2—(4-triﬂuorornethvl—phenvl)-thiazol-5—Vlmethoxvmethvl]-2-ﬂuoro-

benzoic acid methyl ester

To a solution of [4-butyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-yl]-methanol (1.02 g,
. 3.24 mmol) in anhydrous DMF (150 mL) add cesium carbonate (2.7 g, 8.10 mmol) and 4-
bromomethyl-2-fluoro-benzoic acid methyl ester (0.8 g, 3.24 mmol). Stir the resulting
mixture overnight then pour into a 1M aqueous solution of potassium hydrogenophosphate
and extracted three times with diisopropyl ether. Wash the combined extracts with water, dry
over MgSQy, filter and concentrate under vacuum. Purify the residue by flash
chromatography on silica gel (eluting with a gradient of heptane/ethyl acetate) to give the title
compound (0.3 g) as a yellow solid.
MS (ESI) m/z 482 (M+H); H1 NMR (DMSO0-d6) 8 0.89 (t, J=7.5 Hz, 3H), 1.33 (m, 2H),
1.65 (m, 2H), 2.72 (m, 2H), 3.86 (s, 3H), 4.67 (s, 2H), 4.80 (s, 2H), 7.28-7 .34 (m, 2H), 7.86
(bd, J = 8.5 Hz, 2H), 7.90 (t, J = 8.0 Hz, 1H), 8.11 (bd, J = 8.5 Hz, 2H).



To a solution of
[4-butyl -2-(4-trifluoronethyl-phenyl)-thiazole-5 -yl]

wo p@theater (1.02 g, 3.24 mmol) in anhydrous DMET/($2905/010854
m.) add cesium carbonate (2.7 g, 8.10 mml) and 4 20
br omonet hyl - 2- f | uor o- benzoir¥-aci d nethyl ester (0.8 g,
3.24 mol ). Stir the resulting mxture overnight then
pour into a 1M aqueous sol ution of potassium
hydr ogenophosphate and Esemme2éd three tinmes with
di i sopropyl ether. Wash the conbined extracts with
water, dry over MgSO4, filter and concentrate under
vacuum Purify thepesidue by flash chronatography on
silica gel (eluFikgFwith a gradi ent of heptane/et hyl
acetate) to give the title 25 conmpound (0.3 g) as a
yell ow solid. M in/z 482 (I\/H-H)d NVR
(DVMBO-d6) S 0. 89 = 7.5 Hz, Sﬁj 1.33 (m 2H),
1.65 (m 2H), 2.72 (g . , 4.67 (s,
2H), 4.80 (s, 2H), N 7.34 ( .86 (bd, J
8.5 Hz, 2H), 7.90 (t, ,811(de
8.5 Hz, 2H). WD 2005/ 97762 PCT/ US2005/ 010854 - 57
Exanple 27 FFF '‘NH2 S ~0 NO F 5 Internediate:
4 f4 Butyl 2 (4 te¥fluorometh 1y
phenyl ) -t hi azol - 5- vl net hoxvnet hvl | - 2-fl uoro- benzoic
aci d hydrazi de Foll ow t he procedure of Exanple 8, but

o R, By S LA S s e

482 (MrH); HL NWR ( uB@Qcﬁ’@ic@h df@ﬁ)id t, J =7.5 Hz,

3, 1,33 (m 211). 7_657__5 m 22H) 5.72 (m 2H), 4.53

(bs. 2H), 4,62 (5. 2K, 479 (s, 2K, 7.20-7.29 (m

H;yllo‘g tgezpr(o eéffu’r% oLE;ga%glﬁzlgz b%t’]_l&—s% ’t}be qé)indpo(lgg i)ﬁﬂixarm %}nggpﬁ% ghe
startifmatéfalGo oBta¥ i title compound.
10 MS (ESI) m/z 482 (M+H); H1 NMR (DMSO0-d6) 8 0.90 (t, J = 7.5 Hz, 3H), 1.33 (m, 2H),

1.65 (m, 2H), 2.72 (m, 2H), 4.53 (bs, 2H), 4.62 (s, 2H), 4.79 (s, 2H), 7.20-7.29 (m, 2H), 7.57
(bt, J = 8.0 Hz, 1H), 7.84 (bd, /= 8.5 Hz, 2H), 8.12 (bd, J = 8.5 Hz, 2H), 9.51 (m, 1H) .

Example 28
15
‘ o)
o
r_@fL\N/NH
F
(0]

5_{4-[4-Butyl-2-(4-trifluoromethyl-phenyD)-thiazol-5 -ylmethoxymethyl]-2-fluoro-phenyl}-
3H-[1.3.4]oxadiazol-2-one

20
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20

FO SFF~N F5 14 F4 Butyl 2 (4
trifluoronethyl-phenyl)-thiazol -5-vl net hoxvret hvl | - 2-f

wo pwsoophenyl | - 3H F1 3 4| oxadi azol - 2- one 20 V¥TT/US2005/010854
2005/ 097762 PCT/ US2005/ 0103 4 -58 Followthe
procedure of Exanple 10, bi ? use the conpound of
Exanple 27 as the starting material to obtain t he
title conpound. M5 (ESI)

Follsothsprosedirg of ‘{E{mmgleion% Y %qq)m'_golm f %%27 as the

staﬂlngztpﬁtenglr%?%@ﬁw%(t&fé Jfﬁpoa%&go ?t 683( i 8250 L 81 ( s
MS (Es?%%z §oIMAET, 81 m (DREQ-dB) &D.84%@, J 375 Bz, @mlzl 3%;1

(bm 1H).
1.65 (o 2HD2. Vatrg]m; |4a689(s Ilzl)e&%glggt %',:Iﬂ) J 3(344 48 (m521% I'80 (t F=8.0Hz,

788 [ DA A st g gpumpens ) -ac

4-butyl - 5- chl or onet hyl - 2- (4- trlfluoronethyl phenyl)-th
iazole (278 15 ny, 0.8Fxamplg29 n anhydrous DMF (5 niL)
add cesium carbonate (297 ng, 1.66 mmol) and nethyl
4- hydr oxyphenyl acetate (200 ng, 1.20 mml). Stir the

resulting m xture overnight the Q joto water and
extract tw ce t t hyl acetat shlt he conbi ned
extracts with_/wa 1Sy Prtter and
concentrate ufider\ssacu o give the title conpound

(290 ng) as a yel | owi sh sl i d.

Intermediate: {4-[4-Butyl-2-( 4-triﬂuoromethvl-nhenvl)—thiazol-S-Vlmethoxﬂ-Dhenvl}-acetic

acid methyl ester

!

To a solution of 4-buty1—5—chloromethyl-Z—(4—trifluoromethyl-phenyl)-thiazole (278
mg, 0.83 mmol) in anhydrous DMF (5 ml.) add cesium carbonate (297 mg, 1.66 mmol) and
methyl 4-hydroxyphenylacetate (200 mg, 1.20 mmol). Stir the resulting mixture overnight
then pour into water and extract twice with ethyl acetate. Wash the combined extracts with
water, dry over MgSOs, filter and concentrate under vacuum to give the title compound (290
mg) as a yellowish solid.

MS (ESI) m/z 508 (M+H); H1 NMR (DMS0-d6) & 0.90 (t, J = 7.5 Hz, 3H), 1.36 (m, 2H),
1.67 (m, 2H), 2.80 (m, 2H), 3.60 (s, 3H), 3.61 (s, 2H), 5.33 (s, 2H), 7.00 (bd, J = 8.5 Hz, 2H),

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



20 M5 (ESI) mz 508 (M+H); HL NWVR (DVMSO-d6) S 0.90 (t,
J =7.5Hz, 3H), 1.36 (m 2H), 1.67 (m 2H), 2.80 (m

WQ@ 150983660 (s, 3H), 3. 61 (s 2H), 5.33 (s, 2HCT/USHO5/010854
(bd, J = 8.5 Hz, 2H), % (bd J =8.5 Hz, 2H), 7.84
(bd, J = 8.5 Hz, 2H),812'? J =85 Hz, 211). WO
2005/ 097762 PCT/ US2005/ 010854 - 59 Exanple 30 0 F F S
OJ HNH, N 5 Internedi ate 1145 4 Butyl 2 (4
trifluoronethyl
phenyl)-thiazoI-S-vInethoxvl phenyl)-acetic acid
hydr azi de Fol |l ow the procedure of Exarrpl e 8, but use

t he conpound pfF Exanmpl e 29 as Sta+?ing materi al
to obtain the corgpound I NE (E SI}\l mhz 464
(MEH) ;. HL NVR'( et 3 T Ny 3H),

1.36 (m 2H), 1.%7 ( H, 2.80 (m 2H), 3.28 (s,
2H), 4.17 (bd, J = 4.0 Hz) 2H), 5.32 (s, 2H), 6.97
(bd, J = 85 Hz, 21-1), Q. 19 (bd, J =8.5 Hz, 21-1),
7.84 (bd, J = 8.5 Hz, 2H),)8.12 (bd, J = 8.5 Hz, 2H),
9.13 (bt. J = 4.0 Hz, 1H. 15 Exanple 31 EF SO O 0
XH NF\ ' N 5 {4 f4 Butyl-2 (4

trifluoronethyl-phenyl)-thiazol -5-vl net hoxvl - benzyl | - q
5  Interddi®@ j48-Bhoraduaritiedmetivy] iagol -Beny LI-acele
Exanpl e 10, but use the c und of Exanple 30 as the
starting material to o E&Eﬁ%&itle conmpound. WO
2005/ 097762 PCT/ US2005/ 010854 - 60 I\/B (ESI) n2/z 490
(MtH); HI NWR (DVBO-d6) S 0.90 = :
1R the ;&bt)qdurelommle Syut use cempowé of g’%%%i’?@? as the
J =8.5 Hz, 2H), 7.24

starting Iy;)y(ljater\xjal 1o olgtam t%e %')de compoun(db d,
10  MS (ESI) m/z 464 (M+H); H1 NMR (DMSO-d6) 8 0.91 (t, J = 7.5 Hz, 3H), 1.36 (m, 2H),

1.67 (m, 2E), 2.80 (m, 2H), 3.28 (s, 2H), 4.17 (bd, J = 4.0 Hz, 2H), 5.32 (s, 2H), 6.97 (bd, J =

8.5 Hz, 2H), 7.19 (bd, J = 8.5 Hz, 2H), 7.84 (bd, J = 8.5 Hz, 2H), 8.12 (bd, J = 8.5 Hz, 2H),

9.13 (bt, J = 4.0 Hz, 1H).

15 ‘ Example 31

5-14-[4-Butyl-2-( 4-triﬂuoromethvl-phenvl)-thiazol-S-Vlmethoxv] -benzvyl}-3H-

20 [1.3.4]oxadiazol-2-one

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

starting material to obtain the title compound.



8.5 Hz, 2H), 7.85 (bd, J = 8.5 Hz, 2H), 8.12 (bd, J =
W(S.S Hz, 2H), 11,7-12,4 (bm 1H). 5 Exanple 32 FF F O

200589760 I ntermediate :3-13-[4-Bu tyl 2 (4 PCT/US2005/010854

trifluoromethyl phenyl)-thiazol-5-ylmethoxyl-phenvl|

10 propionic acid nethyl e8%er To a sol ution of

4- butyl -5-chl oronet hyl -2-(4-trifl uoronethyl - phenyl)-th

iazole (300 ng, 0.90 nmol) ipn anhydro
MS (Esggi dzépﬁ%’d(mmldh hr}bbm (PRES-AY) 5 9-.996%( rﬁﬁ)’?‘? %Pﬁﬁe%}@ 2H),

- (3- r 0X Yl ) Yo 1 o), =
1.68 (msi2iD), %-ng(TP 3%&5%@33 %2’8(5?@\/2?’% Rgofl]tﬁ? ggn pour Fllﬁétl (()bd’ 7=
8.5 iz ,\/ﬁ&n)gg.ggggd,qx; § 30tz M) CE. 124(Bd) Jet hiy [z D at l7- 194y hE).-

coitbi ne extracts with water, dry over MgSH4, filter

?Pgsﬁonﬁentrate under vacuum Purify the residue by

chromat ogr aphy ongghl el (eluting with 5%

ethyl acetate in hept ang}%gﬁgf%e t he titlge corrpouond

(290 ng) as a yellowoil. MS (ESI) ,n/z 478 (M+H); H1L

NVR (DVBO-d6) S 0.91 (t, J = 7.5 Hz, 3H), 1.37 (m

2H), 20 1.68 (m, RH), 2.64 (m 21-1), 2.76-2.88 (m

4H), 3.58 (s, B 5.33 (s, 2H), 6.82-6.91 (m 2H),

9.93(bs, 11-1), (t, J =8.0 HpolH, 7.85 (bd, J

20057 007762 BT E085a 6L et |

Us200 0854 -61
200sr 097762 PC ample 33 FF F

Intermediate: 3-{ 3-[4-Butvl~2-(4—triﬂuoromethvl-1)henvl)-thiazol-S-vlmethoxv1—Dhenvﬂ;

propionic acid methyl ester

To a solution of 4—butyl-5-chloromethyl-2—(4-triﬂuoromethyl—phenyl)—thiazole (300
mg, 0.90 mmol) in anhydrous DMF (5 mL) add cesium carbonate (586 mg, 1.80 mmol) and
methyl 3-(3-hydroxyphenyl)propionate (178 mg, 0.99 mmol). Stir the resulting mixture
overnight then pour into water and extract twice with ethyl acetate. Wash the combined
extracts with water, dry over MgSOy, filter and concentrate under vacuum. Purify the residue
by flash chromatography on silica gel (eluting with 5% ethyl acetate in heptane) to give the
title compound (290 mg) as a yellow oil.

MS (ESI) m/z 478 (M+H); H1 NMR (DMSO0-d6) 8091 (t, J=7.5 Hz, 3H), 1.37 (m, 2H),
1.68 (m, 2H), 2.64 (m, 2H), 2.76-2.88 (m, 4H), 3.58 (s, 3H), 5.33 (s, 2H), 6.82-6.91 (m, 2H),
6.93 (bs, 1H), 7.22 (t, J = 8.0 Hz, 1H), 7.85 (bd, J = 8.5 Hz, 2H), 8.12 (bd, J = 8.5 Hz, 2H).
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O 5 iInternediate 3-{ 3 (4 Butyl 2 (4
trifluoron(,,thl-henyl)-thiazol-5=vl net hoxvl - phenyl | -
w@e@piogiter aci d hydrazi de Fol | ow t he procedur eP@F/US2005/010854
Exanpl e 8, but use the conp?und of Exanple 32 as the
starting material to obtai ®the title conpound. 10 Ms
(ESI) nx/z 478 (MtH); HL NWVR (DMSO-d6) b 0.91 (t, J =
7.5 Hz, 3H), 1.36 (m 23{, iL.%E_B(m 2H), 2.33 (m
2H), 2.80 (m 4H), 4.14Exs@plei 4 0 1z, 2H), 5.32 (s,
2H), 6.79-6.92 (m 3H), 7.21 (t, J = 7.5 Hz, 1H),
7.85 (bd, J =8.5 Hz, 2H), 8.12 (bd, J = 8.5 Hz, 2H),
8.94 (bm 1H). Hp Exanple 34 FF O FNH SNNO 5
(2 13 T4 Butylg-X (4 trifluoronethyl
phenvl ) -t hi azol - et hoxvl - phenyl | 5
3 4l oxadi azol - 2- O 2005/ 097762 / WS2005/ 010854
-62 Follow the procedgr® of Exanpl e O, ut use the
conmpound of Exanple 3 arting material to
obtain the title conpognd. d N) mz 504 (MtH); H,
NVR (DMSO-d6) S 0.91 = X , 3H), 1.36 (m
2H), 1.67 (m 2H), 280 (m 211), 2.88 (m 4H), 5.33
(s 2H), 6.83-6.93 ( 2H), 6.97 (bs, 1H), 7.23 5 (t,
= 8.0 Hz, 1H), 7.85 (bd, J = 8.5 Hz, 2H), 8.12 (hbd,
J = 8.5 Hz, 2H), 11.5-12.5 (bm 1H). WD 2005/097762

PCT/ 2005/ 01§854 2t g Sﬂxcl:oLr'g\llall\e{Exvl V\ﬁenvl ﬁnazof‘gmfl%e{h%xvllnhenvl}—

propionic acid hydrazide

ethMJ) 3H 20 [1

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

starting material to obtain the title compound.

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

(bm, 1H).

Example 34

5-(2-{3-[4-Butyl-2-( A-trifluoromethyl-pheny])-thiazol-5-ylmethoxy] -phenvyl}-ethyl)-3H-

[1.3,4]oxadiazol-2-one




OR ~~-01 HW e NNWARYL ZIl X R2 10 wherein

ARYL is phenyl or pyridinyl, wherein said phenyl or
wW@Rosa9ITyl is optionally substituted with onePOF/USINE010854

substituents sel ected fromthe group consisting of

hal ogen, Cl-6al kyl, C2_ 6#2%enyl, Cl_6al koxy,

Cl_6perfluoroal kyl ; Cl.6al kyl thi o, hydroxy,

hydr oxyd _6al kyl , c1 d4acyl oxy, nitro, cy
Chlies thy Ipmsuleﬂmnybf Exampleol0, tl@alﬂkﬁﬁmw&d&% %Xéinplefé as the

6al ko car nd or (CH2)m wherein mis
starting afeRy W%ﬁ‘ﬁ tfw%"%&%“%au s -Q E:Hz)Z] - S chz) n I
Nkﬂiﬁi&lﬁﬁﬁ% 0 rVKIk B3H), 1CG6)nd, I2H),
MS(E@?%%ZS@L“MC%HZH erein YIBS NI%BOQW): DH}(
1.67 (18,218 R3O (fir, GR)1 188 (mothh), S63r(si 25111) 6@3& 93_(m(g{)6§}9@(ps 1H), 7.23

1= SRSt SR B A TRt B s

NR3, O or S wherein R3 is as defined above R is H,
hal ogen, Cl_6al kyl, Cl_6al koxy, Cl_6perfl uoroal kyl ;
hydr oxyd _6al kyl, nitro, cyano, and Cl. 6al kyl am no;
and R2 is substituted or unsubstituted phenyl,
pyridinyl or thienyl wherein the substituents are 25
sel ected fromthe group consisting of hal ogen,

Cl_6al kyl, C2_6al kenyl, Cl_4al koxy, C _

4per fl uoroal kyl, Cl1_6al kyl t hi o, hydroxy,

hydr oxyCl_6al kyl , Cl1_4acyl oxy, nitro, cyano,
Cl1_6al kyl sul fonyl, am no, Cl_6al kyl am no and

Cl_6al koxycar bonyl ; or a stereoisoner, a tautoner or
a solvate thereof or a pharnaceutically acceptable
salt thereof. WD 2005/097762 PCT/ US2005/010854 -64 2.
The conpound according to claim1l wherein ARYL is
phenyl 3. The conpound according to claim1l wherein
ARYL is phenyl; and R2 is phenyl. 5 4. The conpound
according to claim1 wherein ARYL is phenyl;
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Zis -QCH2)n ; and R2 is phenyl. 10 5. The
according to claim1 vvhere!on A)I;YL i s phenyl; cog‘piognd

WO @osw)b1 ; XisOorS;and R2 is phenyl. 15 6. AEEUS2005/010854
conmpound according to claim1l wherein ARYL is phenyl;
Zis -QCH2)n ; XisOorS; '%’is Cl 6alkyl; R2is ’
phenyl and; 20 Wis a bond. 7. The conpound according

to claim6 wherein Xis The conpound accor di
_ _ g E% np rd
to claim6 wherein X is &= 9. The conpound e

Whatisa‘ic rdi.ng toclaim1l wherein ARYL is phenyl; Zis

c(%?—‘fﬂn Y-(CH2)n ; and R2 is phenyl. go 1)0/. The
;o_rrpou?dCHg;:cordl(gglz; o claim1l wherein ARYL is phenyl;

is - n. \- n; XisOorS, and R2 is phen .,

1. A compopudsf yrrE: PCT/ US2005/ 010854 - 65 11. Thepcgn%lound
according to claim1l wherein ARYL is phenyl; Zis
-(CH2) 11 Y-(CH2)n ; Xis 0 or S and Rl is Cl_6alkyl;
5 R2 is phenyl and; Wis a bond. 12. The conpound ,
accordi ng tocfl aim1l wherein Xis S

o Ry
HN. //L 7 N
N~ “W-ARYE—Z /lk
X" ™R
2

1
wherein

ARYL is phenyl or pyridinyl, wherein said phenyl or pyridinyl is optionally substituted with
one or more substituents selected from the group consisting of halogen, Ci.salkyl, Ca-
salkenyl, C;.¢alkoxy, C1_6perﬂuoroa1kyl; Ciealkylthio, hydroxy, hydroxyCi.salkyl, Ci.
sacyloxy, nitro, cyano, C1.¢alkylsulfonyl, amino, C1salkylamino and Ci.
calkoxycarbonyl;

W is a bond or (CH)m, Wherein m is an integer from 1 to 4;

Zis -O(CHp)n-, -SO2(CHz)n-, (CH)a-Y-(CH2)q-,-(CHz)y-CO-, -O(CHy),-CO-
or -(CHy)y-Y-(CHa),-CO- wherein Y is NRs, O or S and Rj is selected from the group
consisting of H, Ci.salkyl Cs.scycloalkyl, C1.6alkylCs scycloalkyl and benzyl and n is
jindependently an integer from 1 to 5;

Xis NRs, O or S wherein Rs is as defined above;

Ryis H, halogen, Ciealkyl, Ci.¢alkoxy, Ci.¢perfluoroalkyl; hydroxyCi.ealkyl, nitro, cyano,
and Ci_galkylamino; and

R,is substituted or unsubstituted phenyl, pyridinyl or thienyl wherein the substituents are
selected from the group consisting of halogen, Cigalkyl, Ca.alkenyl, Cyqalkoxy, Ci
sperfluoroalkyl, C1.¢alkylthio, hydroxy, hydroxyCi.salkyl, Ci.sacyloxy, nitro, cyano,
C1.¢alkylsulfonyl, amino, C;.¢alkylamino and C;.¢alkoxycarbonyl; or a stereoisomer, a

tautomer or a solvate thereof or a pharmaceutically acceptable salt thereof.
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10 13. The conpound of claim 11l wherein Y is O 14.

The conpound according to claiml wherein ARYL is
wWEb@awhz762 Z is -Q(CH2) Il ; XisOorS; 15 Rl is PCT/US2005/010854

Cl 6al kyl; R2 is phenyl an% Wis (CH2)m wherein m

is an integer from1l to 4 % The conpound accordi ng

to claim 14 wherein Xis S. 20 16. The conpound

2 STl 06 e 1S S PE bt ' o the or oup

5-{4-[4-net hyl - 2- (4- tr| fI uororret hyl - phenyl ) -t hi azol - 5-
yl met hoxy] - phenyl 2L‘eﬁl\oxadl azol - 2- one
3. Theseqmpquad meedrging o ra|1ywhqys*<1a YEiyphgaykaed) - phenyl | - 3

R H %1 Ij, 4] oxadi azol - 2- one,

283 PHEIWY et hyl - 2- (4-tri f1 uor omet hyl - phenyl ) - t hi azol - 5-
yl) 25 net hoxymet hyI ] - phenyl }-3H [
1, 3, 4] oxadi azol -

4. Thqscqrqutmdmé@qmngzo (ck&umrh vhereing Ry nj$ phenyl;

zoI 5-yl ) -nmet hoxynet hyl ] - phenyl } - 3H |
Zl?rﬁf%‘f]l%}&agﬁ azol - 2-one, 5-{4-[4-butyl-2-
R (¢pligniyf.| uor onet hyl - phenyl ) -t hi azol - 5-yl net hoxy] - 2-chl o

ro- phenyl }-3H [1, 3, 4] oxadi azol - 2- one,
5-{4-[4-butyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-y

r ARYL is phenyl;
5 o FERRTEL B A Qe AL s
Z 5O CHMbut yl - 2- (4-trifl uoronet hyI phenyl) -t hi azol - 5-

30_vl hoxy] - benzyl }-3H-[ 1, 3, 4] oxadi azol - 2-one, and
X5 Qrgg -butyl -2-(4-trifluoronethyl -
qupg ).-thiazol - 5-yl net hoxy] -phenyl } -ethyl)-3H |
, 3, 4] oxadi azol -2-one. WD 2005/ 097762
PCT/ US2005/ 010854 -66 17. A pharnmaceuti cal

6. ThE Sraoin Seebrh e oo Ahaein KN S e cout | ca

7 RCOROLIARLe carri er 18. A nethod of treating a disease
in a nanmal wherein the disease is capabl e of being,
st@n@dﬁl; ated by PPARdelta |igand binding activity,

nprises admnistering to said nanmal havi ng
Rls‘ﬁ dﬁ%}l&glease a therapeutically effective anount of a

quggm@{gman@ccor ding to claim1l. 19. The nethod
according to claim 1l wherein said disease is a
Wdémb@ndnatl ng di sease 10 selected fromthe group
consisting of nultiple sclerosis, Charcot-Marie-Tooth
di sease, Pelizaeus-Merzbacher disease,
7. The se@pbandaetding ®, claieué eyl KiisOopt i ca,

8. The compound according to claim 6 wherein X is S.

9. The compound according to claim 1 wherein ARYL is phenyl;
Z is -(CHp)y-Y-(CHy)p-; and
R, is phenyl.

10. The compound according to claim 1 wherein ARYL is phenyl;
Z is -(CHy)p-Y-(CHp)p-;
XisOorS;and
R, is phenyl.
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adr enol eukodystrophy, CGuillian-Barre syndrome and

di sorders in which nyelin formng glial cells are
waelamwagentel ncl udi ng spinal cord injuries, neurOpel/HBES5/010854

and nerve injury. 15 20. The.nethod according to claim

12 wherein the denyelinating disease is mltiple

sclerosis. 21. The nethod accordi ng to claim11l

wherein said |sease [ el ect th rou
1. TWP@PP%CQS’F Sa3assiein Lt AR ceminh o,
ZIEY(?H |?| a hypoal phal i popr ot ei nem a,
rzc“hol esterol em a, dyslipidema, Syndronme X, Type

X iklO oif &skxmtles mel 1 i tus and conplications 20 thereof

sel e fromthe group consisting of neuropathy
1|’15e h@bﬁ”thy, retinopathy and cataracts,

@%b,pm i nem a, inpaired glucose tolerance, insulin

resistance, at heroscl erosis, hypertension, coronary

W heabdnddi sease, peri pheral vascul ar di sease or
congestive heart failure. 25

12. The compound according to claim 11 wherein X is S.
13. The compound of claim 11 wherein Y is O.

14. The compound according to claim 1 wherein ARYL is phenyl;
Z is -O(CHp)p-;
XisOorS;
R, is Cy¢alkyl;
R is phenyl and;

W is (CHy)m, wherein m is an integer from 1 to 4.
15. The compound according to claim 14 wherein X is S.

16. The compound according to claim 1, which is selected from the group consisting of:
5-{4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thi azol-5-ylmethoxy]-phenyl }-3H-
[1,3,4]oxadiazol-2-one 5-[4-(4-methyl-2-m-tolyl-oxazol-5-ylmethoxy)-phenyl]-3H-
[1,3,4]Joxadiazol-2-one, 5-{4—[4—rnethy1—2—(4-triﬂuoromethyl—phenyl)-thiazol-S-yl)-
methoxymethyl]-phenyl}-3H-[1,3,4]oxadiazol-2-one, 5-{3-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl)—methoxymethy1]—phenyl}-3H—[1,3,4]0xadiazol—2—one, 5-{4-[4-butyl-2-
(4—triﬂuoromethy1—phenyl)—thiazol—5-y1methoxy]—2—chlor0-pheny1}-3H— [1,3,4]oxadiazol-2-
one, 5-{4-[4-butyl-2-(4—triﬂuorohuethyl—phenyl)-thiazol-5-ylmethoxymethyl]-2-ﬂuoro-
phenyl}-3H-[1,3,4]oxadiazol-2-one, 5-{4-[4-butyl-2~(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethoxy]-benzyl }-3H-[1,3,4]oxadiazol-2-one, and 5-(2-{3-[4-butyl-2-(4-trifluoromethyl-
phenyl)-thiazol—S-ylmethoxy]-phenyl}-ethyl)-3H-[1,3,4]oxadiazol-2-one.
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17. A pharmaceutical composition comprising an effective amount of a compound according

to claim1 and a pharmaceutical acceptable carrier.

18. A method of treating a disease in 2 mammal wherein the disease is capable of being,
modulated by PPARdelta ligand binding activity, which comprises administering to said
mammal having said disease a therapeutically effective amount of a compound according to

claim 1.

19. The method according to claim 11 wherein said disease is a demyelinating disease
selected from the group consisting of multiple sclerosis, Charcot-Marie-Tooth disease,
Pelizacus-Merzbacher disease, encephalomyelitis, neuromyelitis optica,
adrenoleukodystrophy, Guillian-Barre syndrome and disorders in which myelin forming glial

cells are damaged including spinal cord injuries, neuropathies and nerve injury.

20. The method according to claim 12 wherein the demyelinating disease is multiple sclerosis.

21. The method according to claim 11 wherein said disease is selected from the group
consisting of obesity, hypertriglyceridemia, hyperlipidemia, hypoalphalipoproteinemia,
hypercholesterolemia, dyslipidemia, Syndrome X, Type 1I diabetes mellitus and complications
thereof selected from the group consisting of neuropathy, nephropathy, retinopathy and
cataracts, hyperinsulinemia, impaired glucose tolerance, insulin resistance, atherosclerosis,

hypertension, coronary heart disease, peripheral vascular disease or congestive heart failure.



