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WD 2005/ 097098 PCT/ US2005/ 010371 -1- 5 10 USE OF
PEROXI SOVE PROLI FERATOR ACTI VATED RECEPTOR DELTA
WRSHOBhEDS FOR THE TREATMENT OF MS AND OTHER  PCT/US2005/010371
DEMYELI NATI NG DI SEASES FI ELDIOF THE | NVENTI ON 15 Thi s
invention relates to the use of PPAR delta agonists
for the treatnent of nultiple sclerosis (MS) and
ot her denyelinating diseases. This invention al so
relates to the use of certain conpounds that are
sel ective PPAR delta agonists for the treatnent of M
and other denyelinating diseases. 20 BACKGROUND OF
THE | NVENTI ON The peroxi sonme proliferator-activated
receptors (PPARs) conprise a subfamly of the nuclear
receptor superfamly. Three closely rel ated isoforns
have been identified and cloned and are commonly
known as PPAR al pha, PPAR gamma and PPAR delta. Each
receptor subtype has a signature DNA bi ndi ng donai n
(DBD) and a |igand-binding domain (LBD), 25 both being
necessary for ligand activated gene expression. PPARs
bind as heterodiners with a retinoid X receptor See
J. Berger and D. E. Mller, Ann. Rev. Med., 2002, 53,
409 435 "

have been eIu0|dated FmeHSEASmS has recently been

found that 30 agonists may be useful to treat

condi tions such as dyslipedem a and certain

der mat ol ogi cal condriEIOM®F MEIRVENBEONI Sts may be

useful to treat osteoporosis or colorectal cancer (D

St eTmbmyhntlorrrehmua theResg of PEARndelfa digenista forthe treatmept of multiple
scle\'g/ﬁ())slé% Alberg Mewegﬁtln%\%eﬁﬁé5FE%;@%%‘%OH AFso reelates to the use of

certﬁ’gﬂonp%ﬁQ@ tHdhze delectide PIPAR dfﬂ{at%N%@@Q“af the tRald€ent of MS and other

gnlflcantly expressed in the however nuch of
demxe natingiscags- t here still remins undi scovered. O
singul ar interest however, is the discovery that

BACKGROUND OF THE INVENTION

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

nuclear receptor superfamily. Three closely related isoforms have been identified and cloned
and are commonly known as PPAR alpha, PPAR gamma and PPAR delta. Each receptor
subtype has a signature DNA binding domain (DBD) and a ligand-binding domain (LBD),
both being necessary for ligand activated gene expression. PPARs bind as heterodimers with
aretinoid X receptor. See J. Berger and D. E. Miller, Ann. Rev. Med., 2002, 53, 409-435.

PPAR delta (also known as PPAR beta) 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 dyslipedemia and certain dermatological
conditions, while antagonists may be useful to treat osteoporosis or colorectal cancer (D.
Sternbach, in Annual Reports in Medicinal Chemistry, Volume 38, A. M. Doherty, ed.,
Elsevier Academic Press, 2003 pp. 71-80).
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PPAR del ta was expressed in rodent oligodendrocytes,

the major lipid producing cells of the OCNS (J.
w@z@nngmes, et al., J. Neurosci. Res., 1998, 5HCT/US2005/010371

563-573). Moreover, it was also 5 found that a PPAR

delta sel ective agoni st was found to significantly

increase oligodendroglial nyelin gene expression and

rry ePPﬂRsihhaalbpedfsamb significantbyiexpressed i]T tbs ONs; hSa/Iewj:ranlsIh of its

oS Pt Y ol B e cocry

PPARIdeitPhas EgeRed AY RSNt dl’ifgolidnﬂkdi tedNfle PE§8Qipid W‘Udﬁﬁn% cells of the
cover many nerve fibers. These 5)iers are provid

CNS@J . dFriagaannd cba;]l VaNeurosdieRasedPP%I5 1nao3 61%). Mereeyar, it was also
| |
fouggg‘l?%?nl’?g%éf ?ta 15 e?rtbfete e}ggfné{ g’c% g)r%gg 1 s1gw§)c§ntly RGN R G godendroglial

my@lin SPdRRpOiN B miyélen sheathi dlarh@eminigotelchiBures (1. $418ja et al., Glia,
CNS, are destroyed and axons are damaged, resulting in

20(Be31%rlc9l4320ﬂ)rpal red neuronal activity and functional
gg:r];/)chlln& hﬂg L&{HIP spa?é fdhite dste!dr]nrf@srsl ??ﬁa%h}ﬁ"l-{ﬂé multiple dense layers

condi tions,
of li[ﬁ(ﬂﬂtﬁr[ﬁ*btbina&/hlbh coeermﬁamgldeyveafdmmﬁ‘aeseddy@s arfequb\adaﬂbyby

axonal 15 degeneration, and of Iular
oli SRR P CBG ATy i SRS otk Sehayain £l e periphera
neri{&tﬁ}ére en ngﬁgfn RPN RELLEOMNSE oH¥Sdnlrocytes, the myelin forming cells

er due to aberrant” i nftune reSponses,
in th@@hlls 'amjd@styqyedsmﬂ @xomm, arerdaradgeti lccsuitlagu mdsaverelyt imqragred neuronal

actlnﬁ %P?I}/?é rd%l (ggnf R tdI 1}0ng Pr | F(amatg w1th'\(/1t&3%re]:ﬂlging conditions,

deny%llihﬁ’tlﬁﬂlt IB% B&¥reversHIP; ith Lﬁﬁ’ally( &ﬂned%ﬂ@l]éwecﬂ\lﬁy\/axonal
ork, 199 813-811, Beers and Ber kow, eds The Mer ck

degMQMn end Diterybesl il aralegensratigar Remnyelizatiancanpceu.as a result of

neurg b%?louls erS ﬁ%gggﬂnt’he %bm 1t¥§g vbhéfﬁ%éﬁfigg alie% immune responses,

locﬁbﬂ}i@i&? lischékﬂid yefadbhie dlsﬁideﬂ;odﬂﬂfﬁg@ﬁw 6r ifab gefedtions (Rrétlehsand
are present throughout_ areas_of denyelination

MC@GgﬁésP?leﬁ@%QéWfﬁS{ I Gregrfields Nevwgmolqgfy, ¢-pessih ed. (Edward
Arrgﬁc? ?\gé&&e%fk (igb'} 81841 1PBedid gulyt? gt)gf ad eﬁﬁ(Merée Manufll of Diagnosis

nt étlo to mature o endr ocyt es
andiBrey @y, hakumth ddd éwyi&éhdmads StanomfN hif hMeﬁINSRemmhrIslbomones 1999)

129??(1;4?3[7;1'&@'&0?%' Y b ]g%\g;\é?g,\?mw }2 fqor{:pg er a noc(}ef%e pcl)‘oge%ltor cells are
pre%%&déﬁ%hﬂ é}gasddfﬁﬁﬁﬁreﬁnatﬁ) sugP&siRg tl'f@‘ﬂu&shlmlﬁy S S@f-RPhF if these

I's the Trost prevalent. O her primary demyelinating
progérs@asets dan bk unkbiced tir mrm&wgummﬁy nigtuB)oligodendrocytes.

gg;@g‘ﬁ% g%‘gn g\aggg %yefgigs onQ 3? ¢I§J§ ?)gc?u;so R al Déérhl conlc‘l\{lons often

of wHcE@RR ¥iiolBE PIhA IV CoidItd bef IafoRn dsehkpemasdeaty@Raithg diseases. Of
(PI\/La subacut e sclerosin panencephal itis, and

these; opitade salgrasis icthemashprapaiemsPther PRAMABemyshinalinggiseases include
adri:no?%l.%%gys%ﬂﬁﬁy gAﬂ)S) rll%irén% fo%@urrgr?.'m{f Adﬁ)ﬁ k/gcrﬂloi:a? %y%i:o%g{hy, HTLV-

assGiQephaenpyal] 1L¢lfer§ ﬁ@lé:&;arsa Iﬂ;t?deiﬂtﬂlfhyypﬂbgfesﬁma aphibedli s.
leukoencephalopathy (PML), subacute sclerosing panencephalitis, and tropical spastic
paraparesis. In addition, there are acute conditions in which demyelination 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
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Furt hernore, acute transverse nyelitis, a syndrone in
whi ch an acute spinal cord transecti on WD 2005/ 097098

wERansEAe05/ 010371 -3 of unknown cause aff ect BChUS1905/010371
gray and white nmatter in one_gr nore adjacent thoracic
segnents, can also result in denyelination. MSis a
chroni c, devastating, neurol ogical disease that

of unkhewh sauze affbots Yothrggayashd wiite mite ipahé ogmossidiaceht thbracic
is a conplex process that | eads to destruction of

SeZPAFRIS q?n?h)s@ resul inglsARERBIN a, as wel | as axonal

ﬁ/?@ggf ék%ﬁ:ﬁ g%\fa@aﬂn%%uﬁ%g?@il dfiesd tﬁzﬁraiff@&@g?(%ﬂg young adults.

i natihg DI seases. In Geenfi
TheNeathioppadsisodfad$ is & complek prazdss thEdeadsdo degtruotidn ofNayelin and

. Yark 997) 813-811,. Tra et.al., N, Engl. J. Ned.,
oliggaendsogiisg st Wb gnroral ST, PHBE bigin 1 T £oRKPHREds and
McPBRAIBCHERlRBiRY Diseld 3 INEG ictRfield N_@Hﬁ}?aﬂlfolo , 6.sup.th ed. (Edward

denyelination 1infiltrating cells in the Clﬁg ti ssue,

Arniobd Newf Yotki, §9%0r8dBdgiLi Brapprtialf, 0¢ &inghloMad. . BA§:d78,85, 1998).

R O O T B S o

infil¥atak dellsNauheYONSS, tisd @) Toss Bt Stigokibndroghs «6d $6@s$ exdrl injury (Prineas
t hought to result fromaberrant _inmune responses to

andrylePprald, farishseing IQiSﬁ@%l«fS-rfp Qrf?ﬁﬁ%‘& Neywpaigalogy(Eap-thned.
e e SR 100110836 1y 1R o v

imrlhrentgohbes, to Myetnyankdqlosablyaonehygisi, seif-amigens (Bey;Omoat al.f J.
may take a chroni 15 pr essive course wth
Neyrgiprggif. d&oﬁ%’@e i@dd?%gﬁpgﬁ 1335-( Baridpigion inisprolggy 8:191-99,
da)nich] h reldyh & AImiMtingt Bit SHATRAIIBCHbni MR
199;52(:?%%189})2?‘[(@%%@5%@%%ir%a%i ogr:], p;alrnegtét hési gg, sp(zaecll]ﬁ1 Y
progmessivevisins! with Bictaabiap pbysica dibabibigk ((8ald et QuM@nMed. Today, 6:88-91,

eatnents for the varjaqus .d i pati ondi ti ons.
200 ety thesamptes o M3 e Ak of Gofhafion pargRifSias, speech and
visiefl iRGIrbiRes, aRd weRlhes@USe undesirabl e secondary
effects. 20 Corticosteroids (oral prednisone at

60- Gﬁm{z)enwgb@tagppltafapéxee/@ﬁ@w@enwe@nw@r@@,ndtsionls Ateradieasspensive,
t ' -10 )
sy PUEHE PSR B A0 Bp B el o e ferecs.

Cortibes&oitB YorahpretifiBorie e 66YITPmEaAY, Capeedd cddr BBrwétks, or intravenous
attacks, they not affect eventual long-term

metylpsasinisotape _aL_éer{gX@%} meciay 1 foe ot &) rgpies@ trshiniferm of therapy for
MS" %ﬁi:lé’ thlf:%ésljﬁ!if élﬁﬁj‘cen Wsﬁgﬂom idd HihE lﬁﬁadﬁ%@?h&y not affect
conpl1 cati orns ng ost ul cers, an

, 1 ncludi eopor osl s,
evedlivablehg serfrBiieatslity5 Lang-tBear dooticosetsid tredtmeenh/isr rake] ZWastifitd, and can

ey SR e e AR e LA D9 et s
andlﬁec%ﬁow,]eﬁg.? Théﬁ&éﬂ]@anﬁcﬁ%}biagnosis and Therapy, 17.sup.th ed. (Whitehouse
Station, N.J.: Merck Research Laboratories, 1999) 1299, 1437, 1473-76, 1483).
Immunomodulatory therapy with recombinant human interferon-.beta. (Betaseron and
Avonex) and with co-polymer (Copaxon) slightly reduces the frequency of relapses in MS,
and may help delay eventual disability (Beers and Berkow, eds., The Merck Manual of
Diagnosis and Therapy, 17.sup.th ed. (Whitehouse Station, N.J.: Merck Research
Laboratories, 1999) 1299, 1437, 1473-76, 1483). Both forms of interferon-.beta. and co-
polymer are currently used as treatment modalities for MS, but all are exceedingly expensive.

Immunosuppressive drugs (azathioprine, cladribine, cyclophosphamide, and methotrexate) are
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I mmunonodul atory therapy with reconbi nant hunman
interferon-.beta. (Betaseron and Avonex) and with
wa@eoopodeer ( Copaxon) slightly reduces the freptEnsy0®610371
relapses in M5, and may hel pgdel ay event ual
di sability (Beers and Berkow, eds., The Merck Manual
of 30 Diagnosis and Therapy, 17.sup.th ed. (Witehouse
usedifat more,seerd proghéssiok fhiasse Biooleverl thep st ot ueifornl9Iheficial, and have
1299, 1437, 1473-76, Both

f o
signifieatfriepde ppcts: Ssﬁsratgmgw -§/nRA° Idteaf oG me(dpy ba diyided doses)
ma Pedut€ § E’{?ﬁfy lg}pleﬁ’b‘ltﬁﬁgetﬁefs hal¥8rd Riftlex&. |Ca"ﬂ1¥16us and judicious use is

exceedi ng nsi ve nosuppressi ve drugs
req(uaecatltuugb,rbma;sectlhfathgbndL@,ed csdukcogrhmsyphstivity én Mhphatients often

rreghot r eé{"pt& % EOOS/ 097 238 PCT/ 82005/ 010371 -4
exagerhpes Wealsre ¢ PogrResiduei il Monever, they

ar eSl%QIarll}métfr%mrEatﬁﬁﬂﬂfok AT, .ansthelr Mﬁatlﬁgbwhfdh%ﬂtﬁ‘ﬁg disease, is
toxic side effects. Several drugs aclof en at

relgiyelyOneflctiag. Sympoms ¢b4LBoway )nc?uﬁayort@dhl@lmd@pmwr@msplnal tract
nh|b|t|n the spin n
dys‘?lﬁg ign, ({ﬁ%mﬁls tenoratlroglq%nladrsgg&w?tﬁoug 1%622% %‘%‘g}é)ﬁ #t}%g%u% %f ALD may

mcmaa BohdWEALGEW tfaasplaithish ardl digtast treatrhonti(DiBibseoatal. eAkss Ist. Super
en 5 exacerbates weakness, thereby further

Samwea%ééwatli%?a) tbnbmsé@rua@ﬁtnemﬂcrﬁlqaéFiftynor@ttw Hiyariably occurs,
o 3 v e s ORI P 0 AR AL 300 Fcrs

Berkaw, edsc|7hd @100k Manahl dfi Dinghassanddietapyothsupeth etlr @€bitehouse

Sty MG R REREh LRt ot LS, 14T hf A8 3h e

prog&rsg PW Heéﬁfb%ﬂkm‘h(ﬁlé EI‘Qatﬁl@gt SRRy wWithEeeRd EAR %z ¥¥Ag glial cell
t al., Ann. Super 10 Sanita, 35:185-92, 1999),

trartsplanisrapd grcatthefaatensr giddyy mhibltdrgt@hcmommomulenMQaabbo}dies and

cyt%ge::]sr } glej}latn{i@gpg%ez %@rrgggOé%zo%igg\%uLct N VPS 5?6&1 1996. However,
norBeIT iR tr8AtEnents HAS bA&T showiao Ba beficlll AUR@HAS, émijsome require
Therapy, 17.sup.th ed. (Witehouse Station, N J.

extmr\tﬂmep@szs@m@hlmmmtmor ihas, it Botpgy fropgbe farggaing that there exists a

neegiﬂt?rsrtn56 ?e) atf'lc? %%IE n?% ?ﬁé E&Eﬁvg 3&@}&3% tr%g‘tqhé Oarled array of

dexgydhahmcgeddndikﬁmb rvairbislt pfﬁdﬁcxag Un@dsirable séamtmrya:ffeafsd by
i nhi biting adhesi on nnlecules aut oant i bodi es,

cyt BRG PIESENE NjVERIERD etetisrbel pseRf@smat rplepy] e@ﬁtlﬁtqﬁfegweratlve
app%?&éé?ﬁ Ml’flcant?%\ gnf]E'né %l%‘?vm t%ﬁx@ﬁ&r@é%u&tﬁ%r&}ne‘é ﬁe treatment of

derﬂyuﬂmsmnmdxscﬁqemre ext ensi ve neurosur gi cal

interventi o it iis clear the foregoin

| et bRingS it driiown 1ol splgfinie A Mol e SROVS ithe agi in
parG&R&) §61¥1901ﬁ1@%f 'f&’{rﬂﬁb s, geH@rﬁl‘i‘?I&%\hPast GWSOH”I% d\é%ﬁb@&‘ in WO

array of 20 denyelinating conditions, wthout

01/p0@duci ng undesirabl e secondary ef fects.

3\/0 CF,
e S SYO/
/\§\/I
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The present invention entails the use of a snal

nol ecul e-activated regenerative approach to
W@ e@siodiogant | y augnent current i mmunonodul at or RCT/US2005/010371

t herapies for the treatnent Qg_ denyel i nati ng

di sorders. Conpounds that are known to be sel ective

PPAR delta are known in the art, in 25 particular,

conpedpshindfof ferniala 2)(alsp kaewaraalll1gs 00 D‘Mﬂd hss Hedvt OBl in European

described in WO 01/00603. O O CF3 N,Sl%\ﬁ/‘g .
Patez@@a)/pbgwtm928ﬁé3rm§zow/9di%¥éﬁ Wheﬁlwmumw £d7 fglpgtive PPAR
chh&%%mﬂLso known as L165,041 and has been disclosed in

opean Patent Application 28063 and in WO 97/28149
wherein it was identified as a selective PPAR delta
agonist. O HOOH 5 (2) Due to the paq ability

of Per oxi sone roI fe Qr Act i vat eg @ oroDel ta
( PPAR del t a)pag |st cel e f
dlfferentlatlon of ac-~. ss(gftﬁ ollgvdeﬁﬁ¥ocyte

progenitor cells fron1rodent cerebrum ang to
significantly increase both nyelin sheat®_ di aneter

and nyelin gene expression, there exists the potentia
for PPAR delta agonists to 1Qpactivate the PPAR delta
pat hway i n oligodendrocyte progenitor cells and

enHauc® the potentzdl abﬂi@p af Ii’erb)yiscpres Pmlifcn@tqr H@tiwrgtedi Raceptor Delta

SR R RN R Y

profGHeF ARG MIrddRnt &b@eﬂ?ﬁﬁ%ﬂ@@ sighificAhtpy indxasy bR niyeBh Sheath
I's provided a nethod of
diameter and myelin gene expression, there exists the potential for PPAR delta agonists to

activate the PPAR delta pathway in oligodendrocyte progenitor cells and enhance neuronal
repair by restoring the myelin sheath to demyelinated axons in demyelinating disease,

particularly MS.

SUMMARY OF THE INVENTION

Thus in accordance with the practice of this invention there is provided a method of

treating a variety of demyelinating disease conditions with PPAR delta agonists, and in
particular multiple sclerosis. In general, the disease conditions that can be treated in
accordance with the practice of this invention include but not limited to multiple sclerosis,
Charcot-Marie-Tooth disease, Pelizaeus-Merzbacher disease, encephalomyelitis,
neuromyelitis optica, adrenoleukodystrophy, Guillian-Barrte syndrome and disorders in which
myelin forming glial cells are damaged including spinal cord injuries, neuropathies and nerve
injury. The diseases as disclosed herein can be treated by administering to a patient in need of
such treatment a therapeutically effective amount of a PPAR delta agonist.

The present invention is also directed to the use of compounds of formula (I) and

formula (II) for the treatment of demyelinating diseases, and in particular multiple sclerosis.
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treating a variety of denyelinating di sease conditions

with PPAR delta agonists, and in particular nultiple
waelsngmds. | n general, the di sease conditi onsPeEas2008610371

be treated in accordance w t§ the practice of this

invention include but not limted to multiple

sclerosis, Charcot-Marie-Tooth di sease,

PeIizaeus-Nbrz%g;::j di sease, encephal onyelitis, 20

neuronyelitis oRticgy_ agdgenol eukodystrophy,
Quillian-Barite dr
nyelin form ndOglia
spinal cord injuries, Y injury.
The di seases as di scl osed hereln‘cag be treated by
adm nistering to a patient in ne of such treatnent
a therapeutically effective anount of a PPAR delta
agoni st. The present inventi is also directed to the
use of conpounds of fornmula 2?5 and 25 fornula (I1)
for the treatnent of denyelinating di seases, ;and in
particul ar nukjlple scler05|s WO 2005/ 62
PCT/USZOOS/Ol - 6. CF3 HO S !
~~00 5 Th
al so conprlsgs a meth tlng mul plé”tcler03|s
in patients by adn1n|ster|ng a conbi natifon of a
compound of forrmula (1) or formula (2)
pharmaceutically acceptable salt thereof, wth another
conmpound known to be effectig for the treatnent of

multiple sclerosis in therap u*ically ef fective

anounts. Conpounds that are 10 currently used to treat

the di sease are the disease-nodify agents_such as

t heThapreseneinygrtion s ermpisgha ﬂ@ﬂwdlofgrea%s multiple sefegosis in patients

by agdsn%ﬂ%te%)ng 2 Lot R of 3EE6MBbELSS 6RhNTA DG abRMAT (HUEN

pharmaceutically acceptable salt thereof, with another compound known to be effective for the

treatment of multiple sclerosis in therapeutically effective amounts. Compounds that are
currently used to treat the disease are the disease-modifying agents such as the interferons
(interferon beta 1-a, beta 1-b and alpha 2), glatiramer acetate or corticosteroids such as
methylprednisolone and prednisone. Also, chemotherapeutic agents such as methotrexate,

azathioprine, cladribine cyclophosphamide and cyclosporine.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, the expression "pharmaceutically acceptable carrier" means a non-
toxic solvent, dispersant, excipient, adjuvant, or other material which is mixed with the
compound of the present invention in order to permit the formation of a pharmaceutical
composition, i.e., a dosage form capable of administration to the patient. One example of
such a carrier is a pharmaceutically acceptable oil typically used for parenteral administration.

The term "pharmaceutically acceptable salts" as used herein means that the salts of the
compounds of the present invention can be used in medicinal preparations. Other salts may,
however, be useful in the preparation of the compounds according to the invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts of the

compounds of this invention include acid addition salts which may, for example, be formed by
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nmet hyl predni sol one and predni sone. Al so,
chenot herapeuti c agents such as net hotrexate,
w@zaskhdops i ne, cl adri bi ne cycl ophospham de andPCT/US2005/010371
cycl osporine. 15 DETAI LED DES;:RI PTI ON OF THE | NVENTI ON
As used herein, the expressi on "pharnmaceutically
acceptable carrier” neans a non- toxic solvent,
mixehSPSII6@aH of th ccbxﬁp@mtl acadjdm\gaa the mWemiohevltmm(ﬂnﬂicai of a

which is mxed w conpo pr esent
pharmicertic bty qcﬁemtﬂ%amgi éu%‘nearsrhyfirqcﬁg)rp %Fy@ﬁ brpmig acid, sulfuric acid,

metﬂgﬁé'sg?&ﬁy%&lﬁ?mh ydiBRyEh | le5@Fbnid ?](,gd -RIASRYGNnIAIN, furrlanc acid,

capa lon to t atient. One exanple
malefc a2ﬁi hyd:doxymelarcrac&t magic acmhaacnﬂneamd,sabchmcacmeghmricemd acetic

aci&f éiilf.ﬁ 1g Iﬁglﬁng %qulgjl?:gg{d? ? pﬁ%&(ﬁ% gxiﬂ%léc 1ol {ﬂ thgldl%té& t | og: acid, Ii‘)ﬁenylacetic
acid'®ERidic ABAPXali®@did, tch@xc%@idt ?ar@ﬁc b, gl?{@émodémjffac@f: atfepyruvic acid,
present |nvent|on can be used i n nedici nal

malpnigpaidatirbosic aGdtoe phewphosc n@tsi Thiecidvestal splies sushfagisodipm

re acCo n
mopalGafeEh Ao gpo b bR R R SR Gled affp g Tarmea. Atso. e
salt§ 86 foymeSwlayPaesenAheNRCBbhHd- Qﬁt|d|1-yacﬁ13§a&§hﬂ@l:@1 Sadtleth@fas hydrated
the 25 conpounds of this invention include acid

or caal @ silstansially anhydreus. Fugthemmgre.oxhieigythe copwoprgsaf dhgipveqtyon carry
an z}%ﬁcﬁ? ﬁl%?ezg, HE éyﬁgz%géft%éﬂf %%ceptaglergaffé 38redf ﬁﬁg%élﬁ)& ﬁf(ali metal

e conpou nvention wt
salts,@l. ¢ sbdinmodr patasgibar sahs;eaﬂltdlimalehxyh et pilapt.g. abdidmsu alagnesium
as hydrochloric¢ acid, hydroQromc acid, sulfuric acid
saltpreand aRlEshior e with éEﬁ“g?le oLERYG tf Agn@iIFTR S A apigm salts.

P- t'PAeut@Hﬁ S{kfpRltfcallf Effcctf\*é%{duﬁt"%'ugcd hetBin€h&n@Gh Gmount of the
hydroxymal et c*aci d,” malic acid, ascorbic acid,

commmnd rwhuclarsl dfecngaraaungmManmdehsocdeS oacordiltlcxal icylic

h,g am thes éss snoxé et ﬂi C-cacl E jer" a non-

SUR AR S R Egr Al drcPiaple camies BERY

toxfé’%@iv‘eﬁt @%F&saxﬁ' éx%i[ﬁ?elﬁcddﬁhvahﬁ ot Bfhief mafekidl wHicH ¢9mixed with the
acid ic acid, pyruvic acid, nmalonic acid,

conpmuhé nf &lemsdntonvmeg p!h erdet toapsrenit tin formetion aa pharmageusical

such. as. sod no r d
combPRel i bt BV T B R RO RARE PR Qpe grample o
such BRarrRald zﬁp}ﬁx@mﬁdﬂhﬁeﬂly"&yelﬁﬁlﬂs e tty;ﬂtdll?ﬁfse@ﬁor@f&hterﬁadrmmstratlon
di- acid salts and can exist either as hydrated 10 or

canThsenyeriion akoipapYigesairpancsyycal FBF‘PH%P%@mRmHYgé)“FWé more of
the Egﬁp&gﬂgﬁcﬁ;rd& %o ih[i]svl?l()ﬁt% iff %sro}flagﬁlg saIacBh e LGt alll¥aa§/:ceptable

ceutically accepta reo
carmerrc |Puﬁ6rablykthéSe coripabitiossdrt $n usit dosage thrmmsoch mhhlsss; piihis, capsules,
l'ts; al kallrle earth netal salt cal cium o

po ésmggqnglfﬁs Leitle parenigep! salupians %rSHﬁ%?“%Pg% I%?IF%B?TQ Sol or liquid
spré’fs g&}Bbé: })gﬁﬁg Saeutdem cttﬁ%‘&%@@ﬂ’ NpPOTRAEY ToSétal, %areﬂé?al intranasal,

term peut i cal fective anount” ‘as used herein
sublre@ra oamc@hnxhnmns@fauom@r for administration by inhalation or insufflation.
Alternatively, the compositions may be presented in a form suitable for once-weekly or once-
monthly administration; for example, an insoluble salt of the active compound, such as the
decanoate salt, may be adapted to provide a depot preparation for intramuscular injection. An
erodible polymer containing the active ingredient may be envisaged. For preparing solid
compositions such as tablets, the principal active ingredient is mixed with a pharmaceutical

carrier, e.g. conventional tableting ingredients such as corn starch, lactose, sucrose, sorbitol,

talc, stearic acid, magnesium stearate, dicalcium phosphate or gums, and other pharmaceutical
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15 conmpound, which is effective in treating the naned
di sorder or condition. As used herein, the expression
wO plvanymeeut i cal | y acceptabl e carrier” means aP@DIS2005/010371
toxic solvent, dispersant, exgipient, adjuvant, or
other material which is mxed with the conpound of
the present invention in order to permt the formation
diluehtse. phadteR eetdrincadolidpaefpasulaiiamncompaitionaodaidgg a homﬁgeneous
capable of adm nistration tqQ the éﬁtlent e ex

mixgre pf a saERowndefithe Bresend invepHan.oh adlirmasPytically @e(mpg?gnleesalt thereof.
Whh keféﬁffﬂ%qg l'|e¥e Hre sty t1oﬂgﬁﬁ1?>5§[1@1lls ﬁg%mggﬁéo% 1P meahPfhat the

I'nventi 6n al'so provi maceut | nmposi t 1 ons
acu@e ingrediemds disgererd emmlg thdoughdue ttmmqutpmmsm a0 tloat dmelxg)mpmsnmn may

thi.s inventiaon in i ation, ceutjca
be sy Bytiiaeadiio iy pfeshir it foree SuREaHIbe tplshopiiband
capklﬂeéJ Nt Qﬁﬁﬁgﬁfoh%ﬁ'ﬁoﬁ’ BGRp&stid PR |tl?énssubﬂ’i'videﬁ int® AR Ho8Sze forms of
wders, granules, sterile parenteral solutions or

the smpbsmb@dsbomoetaadngélous@ﬂ torbauit §00 mexd thpactiys ingredient of the

Lhi gctor devi
preP BRen T Hufhe it fobBt B8 koRR SR 130 100 mg, for example 1,2, 5,
10,2840 10108l m@Tof HRCAchve athfediém! Tat itMiets 6f pill9bf the novel composition
admi ni stratton by inhalation or insufflation.

canAetcented OF QlELVise PrMpamged [ pravide awipsage fomp akfpnding the advantage of
profog%@a g&fftohg?{og #aﬂﬁp&@ € iabket 5} 81119:"an Qgﬁ?n%{@ﬂkn{arydos?ge zﬁld an outer

exanpl e, an 1 nso
dosagd ¢ongponentp thigriatter deimlg imshet foem oflec amaidpe ovat the fomyerb&he two
adapted to provide a depot prer@}gul on for

Conill?ﬂnf""étﬁﬁélbm Hpag afﬁdé%)i anptenglayey 1BYE 1B 5q:s%fn§l}smtegratlon in the
stofa@4H AHdHeRdit F‘@ e '081% btk B AR IntiR YntD SheLMNGIS AR @r td 8¥ delayed in

preparlng SO conp S|t|ons such as tablets, the
relqase n& ivpadty af tnatmalsn@néadlusm foir suehi engatiodiydrs ar coatings, such materials

incfilGedrarhes SCoRNPEG® B4t DR PERYSBER: atidy ylh sich materials as
shefi&¥, @éﬂypmcohdl ah&celRiSBMt&aRCI d, Magnesi um st ear at e,
di cal ¢i um phosphate or guns, and ot her pharnaceuti cal

WO Pisoliquid foes ir@hicishe 0syed compasitions of itha pragent invegtion may be

mc%lgﬂ{aiﬁdrfohﬁ S mg%%érgﬂrélgx%rr %f?[[?rig? {O{Iﬂltl Io(fciude a%gn%%sl strc]> deO]JlS,tStl_],lltably
flavok@BS/lipsi MURBES GXbil ﬂfsp@sﬂiﬁ&rdﬁﬂmubﬂed&hiuﬂ/mm%ﬂﬂi adibe oils such as
salt thereof. When referring to these prefornul ation
cottopsnse Sili sestne g, sasamyoilegpsanytoil; as welhag elixiggrand gignilar
e
oSO St HLPREREEE RHERf, IRIBPRUohl Bupensions
incl&dbdj'm]hditedm'dmhmr:ﬂ(gumslsycleﬁsf tmgacamh Lanadla ,cbgage, dextram, sodium
and capsules.. This sqlid

such bl ets i1
carbrymst msthnfeliics TaeRHESM GRnpe s HePTEL ISP PEdh o
uni f tﬁ@ﬁ@&%eﬁ%f’%m@ﬁs dikdiRe Ettﬁfég adl ﬁégﬁbaﬁﬁeréﬁoy @mtable dosage level is

contalnlngfrom t o abou of the active
aboun@Oé dd 25 mg;fkgtmeda)p pesfemblyi ahroetrﬂ Oi)to 100 mg/kgedr dm{, tand especially

abog? 8@9 %‘o E(? rrnng’ﬁ(gcp%rr]tdg)lr nTIle{ gorpnplangs may bngdmlmstere(yi on a regmien of 1to4
times per day.

In one aspect of this invention there is disclosed a method for treating demyelinating
diseases in a patient comprising administration of a therapeutically effective amount of a
hPPAR delta agonist.

In a further aspect of this embodiment, the hPPAR delta agonist is a selective agonist.
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10, 25, 50 or 100 ng, of the active ingredient. The

tablets or pills of the novel conposition 10 can be
w@oms®ee0es ot herwi se conpounded to provi de a dBPCSHEYS2005/010371

formaffording the advantage_gf prolonged action. For

exanple, the tablet or pill can conprise an inner

dosage and an outer dosage conponent, the latter

bei Ingainbthet hepettaf nhio Embodiarveisaiielaed n ndtkkod wherein. thdd@mylenating

. two, conpqgnents can be separated by ap enteric |ayer
dise GBI SO e EERIROT O UTE R G AP TSP T farcot- BlierTooth
dise?% PSS%%E-M&%ChwkaE@ RRADEMbryRli A SurofttyRhtis bt

numor to be delayed in”"15 rel easé. A variety

adraxfolevkbdystmbby,arlline-Berdyhdiomeanid disordars in Whigh mayebin forming glial

coatings, ,such.materials . includin . nunmber of. .
cell§ Bt ek TR R R P Aol oish B0 Ser @ miyn 1

sucly ImtREd Bpsct 3B thiSEBbddEMentGE tisklosd BB Ahetidtwherein the

cel lul ose acetate. The liquid fornms in which the novel
denydensoing diseass ipmuitipde prleresift i nventi on may be

i ncgrporated f inistration or Ml ! .

| o6 R 5081 B Bl iRt B5osst B mfthodJueSéih B agonis
is sE¥EtEP SromPEHIEP USnsBking bf catisnAdsif dtrsnula(ld ahd foraiudl(2)

emul sions wth edible oils such as cottonseed oil

sesane oil, cocgnut oil Jor peanut oil, as well as

elixirs and si ar,0 aceut i cal vehigl escF Sui tabl e
di spersing or spendi
0

suspensi ons cl ude s
as tragacanth, acacia, a giﬁ%te,
car boxynet hyl cel | ul ose, nethyl ce
pol yvi nyl -pyrrolidone or gelatin/ 25 In the treatnent
of various di sease states as described herein, a

sui tabl e dosage |level is abguy 0.01 to 250 ng/kg per
day, preferably about 0.05 to 100 ny/ kg per day, and
especially about 0.05 to 20 ng/ kg per day. The

guns such
sodi um

conmpounds may Re adm ni stered on a regi lto 4
ti mes per day. W n gne &S] of thisgi i onoOt her e
is disclosetq@ reati e ' bhng 30

di seases in a patient 2
therapeutically effective anount of a hPEPAR delta

agonist. In a further aspect of this enbdd{nent, the

hPPAR delta agonist is a selective agonist. WO

2005/ 097098 PCT/ US2005/0103712) -9 In anot her aspect of

this enbodi nent is disclosed a nmethod wherein the

denyl enating disease is selected fromthe group

congil SbinaBeRboditehi B0 iR Prsen TR R 1M bhimbe&itRal

di sease, Pel i zaeus-Merzbacher di sease,

eomppdindroeyeprisingg corepaunhgelected sroopthe gaqup consisting of compound of

formula (1) and formula (2) in an amount effective for treating multiple sclerosis, Charcot-
Marie-Tooth disease, Pelizaeus-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 in combination with at least on pharmaceutically acceptable carrier
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adr enol eukodystrophy, Guillian-Barre syndrone and
di sorders in which nyelin formng glial 5 cells are

wa@l 200892198 ncl udi ng spinal cord injuries, neur OPeL/Os®O5/010371
and nerve injury. In a furthgp.aspect of this
enbodi nent is disclosed the nmethod wherein the
denyl enating disease is nultiple sclerosis. In yet
anot her aspect of this gnmbodi nent is disclosed the
met hod wherein §he gonifst s selected fromgroup
consi sting of c ornmul a (1) @htRyor ful a (2)
O )-,/ OCFHOHO S S Y 10 (1
(2) 15 In anot her enbod™Mfentsdi ;
invention is a pharmaceutical ¢ Asi tion conprising
a conmpound selected fromthe gro consi sting of
conpound of fornmula (1) and forfrula (2) in an anount
effective for treating nulti Le sclerosis, Charcot-
Mari e- Toot h di sease, Pelizae ). Mer zbacher di sease,
encephal onyelitis, neuronyelitis optica,
adr enol eukodysgrophy, @uillian-Barre sy

opat hi es

di sorders inWe n, 20 form ng g
damaged i ncl yg ord injurjls
and nerve inNjury in 44%%7M4I1 at on

phar maceutical ly acceptable carrier WO 2095/ 097098
PCT/ US2005/ 010371 O 0 CF3

\and
bs are

@

In a further aspect of this embodiment is disclosed a pharmaceutical composition

comprising an amount effective in treating multiple sclerosis.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1. Illustrates the enhancement of myelin basic protein (MBP) immunoreactivity in
cultured rat oligodendrocytes by PPAR delta agonists.

Figure 2. This graph shows the enhancement of MBP mRNA in cultured rat oligodendrocytes
by compound 1.

Figure 3. This graph shows the enhancement of MBP mRNA in cultured rat oligodendrocytes
by compound 2.

Figure 4A. Illustrates the effect of compound 1 on transcriptional markers that confirm PPAR
delta agonist pathway activation in cultured rat oligodendrocytes.

Figure 4B. Further illustrates the effect of compound 1 on transcriptional markers that
confirm PPAR delta agonist pathway activation in cultured rat oligodendrocytes, showing that
ADRP mRNA is upregulated in cultured rat oligodendrocytes.

Figure 5. Shows the increase in the number of O4 immunopositive cells in mixed cultures of
human oligodendrocytes effected by compound 1.

Figure 6. Shows the increase in the number of O4 immunopositive cells in mixed cultures of

human oligodendrocytes effected by compound 2.
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HOS\ I N (1) O HOOH (2) 5 In a further aspect
of this enbodi nent is disclosed a pharmaceuti cal
W@ 0up0%iovs on  conpri sing an anount effective i PCT/US2005/010371
treating multiple sclerosis. 48R EF DESCRI PTION OF THE
DRAW NGS 10 Figure 1. Illustrates the enhancenent of
myelin basic protein (MBP) inmmunoreactivity in
CoripdundBdmpdds: ol i godendr ocyt es by PPAR del ta agoni sts.
Figure 2. This graph shows the enhancenent of NMBP nRNA

in cultured rat oligodendrocytes by conpound 1.
Fi foprepind T fermyle G (G ST Weca8 i AHBFReL S RoPlilise in K@
oy Cfed B PhLASTIf 5im B RkaTE QU in wo

97/281a0scri ptional markers that confirm PPAR delta

agoni st pathway activation in cultured rat

ol i godendrocytes. Figure 4B. Further illustrates the
Bioﬁjé@gﬁxé}%ﬂpound 1 on transcriptional markers that

' del ta agoni st pat hway activation in

cul Therfetlowatg tedtipgaidenislamaptd®, assirzum thg bidlagicalZGopkDiis of the
corapuTg R A 2h St RB L Bl RORIEK 86 Bt st
the i{VEHAGP O3bWEVER, BEY Liduldndibs @Endeikied WE ﬁﬁn’t‘MgFt_hB i RAtion in any manner.

g

ol i godendrocytes ‘ef fected by conpound 1. ure 6. o
Sholles RRAR idelts agonists of thepresentivevention g avalwaied po 8t vifroand in vivo

mocie?%. to%lﬂléegr ag)])lll)l(tglg Cgoldx%;]o £ %f’yegg e%ggsa&gﬁn@igéggg%qgge%}a?ﬁe processes.
PCTTRE DRI 03ak receblor selectivity profile is determined by the GAL4/luciferase

reporter assays. A rodent cellular assay shows the compound’s ability to direct / accelerate

differentiation of cultured oligodendrocyte progenitor cells to mature oligodendrocytes.
Specific biological assays suggesting efficacy for the treatment of MS are lysolecithin

induced demyelination and experimental allergic encephalomyelitis performed in rodents.

Determination of EC50 values of PPAR agonists in the cellular PPAR delta assay

Principle
The potency of substances, which bind to human PPAR delta and activate it in an

agonistic manner, is analyzed using a stably transfected HEK cell line (HEK= human embryo
kidney) which is referred to here as PPAR delta reporter cell line. The PPAR delta reporter
cell line contains two genetic elements, a luciferase reporter element (pdeltaM-GALA4-Luc-
Zeo) and a PPAR delta fusion protein (GR-GAL4-humanPPAR delta-LBD), which mediates
expression of the luciferase reporter element depending on a PPAR delta ligand. The stably
and constitutively expressed fusion protein GR-GAL4-humanPPAR delta-LBD binds in the
cell nucleus of the PPAR delta reporter cell line via the GAL4 protein portion to the GAL4
DNA binding motifs 5°-upstream of the luciferase reporter element which is stably integrated
in the genome of the cell line. There is only little expression of the luciferase reporter gene in
the absence of a PPAR delta ligand if fatty acid-depleted fetal calf serum (cs-FCS) is used in
the assay. PPAR delta ligands bind and activate the PPAR delta fusion protein and thereby
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Conpound Exanpl es: Compound of fornmula (1) (GA01516)
can be prepared as published in WO 01/00603. Conpound
wo@booSoerem a (2) (L165,041 ) can be prepared asPCT/US2005/010371
described in WO 5 97/28149. _qmi_ol ogi cal Exanples: The
followi ng test protocols are used to ascertain the
bi ol ogi cal properties of the conpounds of this
stinhulae rekpxemoanjfethé hicifemise cppereangene sThar lecifeasey whichsie fidragd can be
to further |IL rate 10 the invention.. However, they
deteqigs MRS B SNTBHUPIGIRENSS ViRiR2PPIOg R REUPIRA Rt i on i n
any manner. The PPAR del ta agoni sts of the present
invention are evaluated in in vitro and in vivo
Comstriietiion éfche PRARrdedthiréparter tejl meanot e myel i n expressi on
and enhance regenerative processes. The optinmum
nucl ear receptor selectivity profile is determ ned by
t heTAbbahddionfop [RSPablE PPARe1A SGRY S s cél liRdig Bhscaenl d8tale HEK-
assay shows the conpound's ability to direct /
cella&‘wl \élmaln was 38blyi ttameﬂeémi wdth alyciberaga reperite¢lement. This step was
alre61f1¥ ggs%e 332&39 m 81 ns‘%ﬁj o§ oéftgg%slg% 9ha reporter cell line”. In

a seBUaasH, thgPRPARI dé&@ Yus‘uﬂ’f pﬁ)heﬁ?n (GR-G ARNMhumbnNEARIdelta-LBD was stably
| ysol ecithin induced denyelination _and experi nment al

intrg wﬁigmte thip eddptlans hipe it Perppess fsrdhRiA cAding denthe N-terminal

\
76 Qﬁ mde %gg%%ug{e cggi‘éggislgééﬁ@o; ()(sach,?{g@ﬁgqgaaSg)te é%dol‘iheléeﬁ%o the cDNA
secocfm scumsg fonassno addsch 1457 nﬂthe gedst ranscAP@eh thetdr & Aot (Accession #

PoSe] 4 o e SRR B AE oo A SR e camine

acidd ﬁ@@Y‘)'M’lh 'A“ct?essﬁmrﬂﬁ@@ﬁwﬁ@clb%@m% tl{:é%nﬁ@ﬁlﬁs GR-GAL4
reporter cell line. The PPAR delta reporter 25 I

el
consirmes. Therfusion sonatmicypnepared irethesmeast @RﬁAIu%hﬁ@am%%AxR delta-LBD) was

reclpBRE it TeRuR T bR A G R It AR B Sroression by

the @?ﬂoﬁﬁgﬂl@dir@d lﬁﬁmo&%pl’ 198 PlaOMidPWad eeatived WRh agestfi@Adn@bnuclease
el enent ependai n on a elta |igan e sta Y
d di PPAR del | d. Th bl

andgtably 5h@lf¢qtft§i in 9Pé©¥|‘!ﬂuéb’s<l,f§011‘h§‘éll cgH chmscentaining the luciferase
rep%?er%%ém ?\.@R} e%%&dgﬁ?&% cellrhr}ehshlglﬁ 8&1&@58 feiRrase

rep@xrt@teeémbm @ﬁd tmutnmvéllyeex@%lssbsm PINAR lliehal fusipnnmabiefrs(GR-GALA-
stream of the Iu0|ferase reporter el enent W?ic
hum@ %ﬁ%% (dgla-hBEY s deplated, by pRlcqionarEh gRocirHe- eim G418
isonly little expression of the luciferase
gfr ér gene in the absence of a PPAR delta |igand
if fatty acid-depleted fetal calf serum (cs-FCS) is

used i .
Assay procegure and evaluation:

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

Day 1

The PPAR delta reporter cell line is cultivated to 80% confluence in DMEM (# 41965-
039, Invitrogen) which is mixed with the following additions: 10% cs-FCS (fetal calf serum;
#SH-30068.03, Hyclone), 0.5 mg/ml zeocin (#R250-01, Invitrogen), 0.5 mg/ml G418
(#10131-027, Invitrogen), 1% penicillin-streptomycin solution (#15140-122, Invitrogen) and 2
mM L-glutamine (#25030-024, Invitrogen). The cultivation takes place in standard cell culture
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the assay. PPAR delta ligands bind and activate the

PPAR delta fusion protein and thereby WO 2005/ 097098
wEansER905/ 010371 -12 stinul ate expressi on OPCT/EI82005/010371

| uci ferase reporter gene. Thgg.uciferase, which is

formed can be detected by neans of chem | um nescence

via an appropriate. substrate. Construction of the
bottRiRAR 3981 127 Beepamiekinsml) in 4 t¢lbcultube fHoabpoat 37eC dmthefpresence of 5%

the stable PPAR delta rep cel

COg Tes188 %-paflugpy gells E AR EREeMEh %,l? glﬂiog%ﬁlrszﬂﬁi? 1292’?%93? Invitrogen)
treag\%dt Witi3 lnl((ji%!f ftrslpgg gofggg@ gﬁﬁ@o&l()gm{'itrogﬁﬁ)lsat 8 € fhSmin, taken up in 5

ready desc I'n the secti “construction
ml off tht DAVEMAR st iideand epomted in Ted]] cduntes.” Aftémdilugios ée HOH000 cells/ml,

; | : . y )
35 G s e B 1 e 473 B A LR e
(#36|\1 ({J Rmifif Foktgfﬁmélﬁlﬁfé‘s‘ @re ihBbatdd VA tﬁ@éﬂll%lﬁlfyin&%&tor at 37°C and 5%

ermnal 76 'am no acids of the glucocorticoi
COy r@gthor (Accession # P04150) was |inked to the cDNA
section coding for amno acids 1-147 of the yeast
transcription factor GAL4 (Accession # P04386). The
DagPNA of the |igand-binding domain of the human PPAR

delta receptor (amno acids S139-Y441; Accession #
LO7BRAR dgkisaganisietd herfesied m dissolved in BMSQyinsa egpeeptrationsf 10 mM.

o8 S O BB PLIAE 080 SO b Sl it 55 o

FCP (#5HBA0GR0A\AB cldne, i2t nbDeglutaminer(#25030e02dn iviteogen) and the
constitutive expression b he cytoneqgal ovi rus.

preﬂp%@@%cnb%?@l%@t&é&?e&%ﬁ"ﬁléf@afq%ila&n iStrpptgmycin).

Testf Eu;o%fain%s! ard) telgﬂ)%g‘?ﬁ‘ Y¢ LfRIE cBNEnRhAGsYn HARRELEER 01 /N9 100 pM.

previ ous described cell clone contaihing the
Moteumitére campoundspoe tested @ eoneentratibheanges ditom hgMPRAR) ph| ardetween

10r or%zr 1\iel | I'ine which contains a luciferase 20
Or‘g}@(ﬂ‘ PYel enent and constitutively expresses the PPAR

del i LEGLADIRROPRAR deferdpOkér cél‘lbl%rEeE’&’eﬁ%Srﬁdﬂyt s ;e&%letely

was isolated by selection with zeocin (0.5 nmy/nm) and
reme4adby aspirstiom/ant the tastsabstpcgs diduied immgdisynirg anmegiatel padded to

T tiyity of. PRAR del.t oni sts_i rm.n N
e TG, 3R 83 i B A PRER eV A Bhon 0.
Thei@hdl @ohaRATHRE te6ubsthihdee dilete il edidied 100 13980 well of a 96 well
confluence in DVEM (# 41965- _ _ ‘
microtiter plate. The DMSO concentration in the assay is less than 0.1 % v/v in order to avoid
cytotoxic effects of the solvent.
Each plate was charged with a standard PPAR delta agonist, which was likewise diluted in 11
different concentrations, in order to demonstrate the functioning of the assay in each

individual plate. The assay plates are incubated in an incubator at 37°C and 5% CO, for 24 h.

Day 3

The PPAR delta reporter cells treated with the test substances are removed from the
incubator, and the medium is aspirated off. The cells are lyzed by pipetting 50 ul of Bright
Glo reagent (from Promega) into each well of a 96 well microtiter plate. After incubation at
room temperature in the dark for 10 minutes, the microtiter plates are measured in the
luminometer (Trilux from Wallac). The measuring time for each well of a microtiter plate is 1

sec.
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30 039, Invitrogen) which is mxed wth the follow ng
additions: 10% cs-FCS (fetal calf serum
W& BH580088. 03, Hyclone), 0.5 ng/m zeoci n (#R2BO¥F032005/010371
Invitrogen), 0.5 ng/m G418 4(4#10131-027, Invitrogen),
1% penicillin-streptonycin solution (#15140-122,
Invitrogen) and 2 M L-glutam ne (#25030-024,
Invitrogen). The cultivation takes place in standard
cell culture WD 2005/097098 PCT/ US2005/010371 -13
Evalugationes (# 353112, Becton Dickinson) in a cell cul ture
i ncubator at 37C in the presence of 5% CO2. The
80% confluent cells are washed once with 15 m of PBS
( #mﬁbﬁﬁwﬁﬁiﬁ from\thé hmgem)meter are ahefdrred inito 3 Mikrosdft Excel file. Dose-

-054, | i 2
effefeﬁr gllgfc’sltaglg Ut I s(g? Eni opﬁ@ a%tﬁg%g Plgiﬁgtgleg%ﬁl‘fltoprrogram as
sPe&ﬁH%f%lel Iﬁarﬁ]f&g{,ﬂer&gﬂy er. After dilution to 500.000

35, 000 ceIIs are seeded in each well of a
96 wel | n1crot|ter plate with a clear plastic base

#§610i Cor ni ﬁé‘cosi argggi Rg plates are pncu 92\ a]phaassay

Day 2 10 PPAR delta agonists to be tested are
d| ssolved in DMSO in a concentration of 10 nM  This
Lrineiplesol ution is diluted in DVEM (#41965- 039,
Invitrogen) which is mxed with 5% cs- FCS
[HShoBAOGEE MBstatdes mdreh) bin@ taniirhargPRA Rrlpha ahd 26108106 D 2dlan agonistic

Invitrogen) and th revio ant i bi ot .
maRnp sy o ne bt s e et e Flp iR Bumd @iibFo kidney)
whigh! l?ssxteﬁ?féﬁsto BER ab PPARTalpih ik oﬁérfcfeﬁni‘?letlt COMERE tWE kMRS clements, a

in the range from 10 to 0 pM 15 More potent

Iuibmsoopateraiercne éndeuaMrGAbﬁdemZe@b amha PRAGesipha fusion protein (GR-

oAl iR Bk R iR B AR i lon ot TR fgorer etemen

dep@ﬁtﬁﬁ% 6h 8IPPAR SPRY Bghnldy TRS i1 tah@ BonstifdivieReexipesited fusion protein
substances diluted in nedium are i medi at el added to

GRt%Lé@mn@nPImB alphack BB bingdsdn thedietlingalens of the PEdFsalahregorter cell

i AP B0 AP S0 g

lucﬂfer@s%rrep‘@’tdr eliment Ghichel btablyiinte grlatelden tl'ni gﬁleme'ﬁlﬁ eheDeBAne. There is
concentration in the assay is less than 0.1 %yv/v_in

only gl cxrsesiAgi of theelpeiderass ebuter gepe nghe ahenseptARPAR gty ligand if
RE I

o P G i s £ i AR Rhands bind

andcaoticeathed®R AR alpha lﬁumtdmtdlroardiahmby Biamnelatdme expression of the

luc1ffeurgs(«:atrlelc))c§]rlterr]%en o "IIhh ?uczi1 erasg Wthh 1S %]rmed can be detected by means of

chemiluminescence via an appropriate substrate.

Construction of the PPAR alpha reporter cell line:

The PPAR alpha reporter cell line was prepared in two stages. Firstly, the luciferase
reporter element was constructed and stably transfected into HEK cells. For this purpose, five
binding sites of the yeast transcription factor GAL4 (Accession # AF264724) were cloned in
5’-upstream of a 68 bp-long minimal MMTYV promoter (Accession # V01175). The minimal
MMTYV promoter section contains a CCAAT box and a TATA element in order to enable
efficient transcription by RNA polymerase II. The cloning and sequencing of the GAL4-
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25 individual plate. The assay plates are incubated in
an i ncubator at 37C and 5% CO2 for 24 h. Day 3 The
wWO@FRARo®bE a reporter cells treated with the teBtT/US2005/010371
substances are renoved fromtfig incubator, and the
mediumis aspirated off. The cells are |yzed by
pi petting 50 | of Bright 30 3o reagent (from
MMPT Ursegajuct wok pee lin wedldbgyoth the @Scriptidn ofi Sandtrodlef. epladt(®lolecular

After incubation at., roomte rature i.n the da f or .
clonirl0EnE HHEN CPBEITE FIoF AOB0)- AEn HE £oiabeie PHowH pyralis
genlfg:gﬂ&ggﬁﬁ %l\lllﬁ—dgpb Whs E1oRBd M L Rfnstrddif of BRSGAT AMMTBelement.

r ea a mcrotiter plate is 1 sec. WO

Aft2ORGHORTHRO thePTifduBR0epyrEt OBMENt comdistify af live Gad4 bihding sites,

r data fromthe | um noneter are transferred.intq a .
MY oSt R Lo g0s ko TRy YA e zeocin
resié@hétein RlerRBORaROMB ipfdsii@p&eleM -GN BGc-Z86.Mhi¢ W& tor was transfected

XL.Fit programas specified by the manufacturer

intq HBES)ells meacsprdanes Wish thefstataenty &1 Auspbek, FRdAgt abdbmitentsprotocols in
[nth el lylar PR . ay.: i NCi .. .
ol gk Y63 LTRR NRYR SiAkie S SRa T e haf Yfining medium

(0.5hg/nalg fniay abedl totselett BduitableRtabld el di@reneliich shawel wrelbw basal

using a stably transfected HEK cell |ine (HEK= human
expeepiop Of edHesfiferashgds- i s referred to here as PPAR

g+ QQ@coglg g&g} i m erllghﬁ‘ﬁrsiolnt rGRH ﬂ%&]%@h&ﬁ{ﬁﬁiﬂdﬁ{ alpha-LBD was

enen se rep rter el emen
intropatet tiatii@didble vell Zeod desedbed. PRARI apyrhasef instidly the abBiAncoding for

theé\;(gérégg% e s ot the P C ottt eretor (R &1 5% P04150) was linked
to tHEPBRA! 26t M cA¥ifE PR i i dd Baflof thB§est 8Rh36riBR6h factor GALA

constitutively expressed fusion protéin
(AGRSEALHPOR A3 AIhaRDA A ki the Bigahd-hiwlingndanivan oBthe humehdPAR alpha

Bl BT AR SELS  AD ApRORS s

GROGAEAEHA®AR. The tfligon EotBirh@pRgRIIERARE Wayd GRIBALAMigdhPPAR
is stably integrated in the genone of tl%’e cell 1line.

alplthbBP) ivais 2erl@neidyiniget ik plasipi N3 gnvitipgen)ya jorder & enable
. ; | . e
cors RAYA Sl ST el BPSFORERROuR FRORoRk P bodAREhf vncarivo

with @ réshtctpSadonteRAR addhablly tgasfeisedintsithepneliasly datgbed cell clone

t he PPAR al pha fusion protein and thereby stinulate . )
confping s lwgidsrase reportarloment he fiddher &bk dphyenerterell line which
contdifid { REASG M6 Her eterh &t TRE GRARR A8 PRLER Y PPERMpHA fusion
protein (GR-GAL4-human PPAR alpha-LBD) was isolated by selection with zeocin

(0.5 mg/ml) and G418 (0.5 mg/ml).

Assay procedure:

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

Day 1

The PPAR alpha reporter cell line is cultivated to 80% confluence in DMEM
(# 41965-039, Invitrogen) which is mixed with the following additions: 10% cs-FCS (fetal
calf serum; #SH-30068.03, Hyclone), 0.5 mg/ml zeocin (#R250-01, Invitrogen), 0.5 mg/ml
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chem | um nescence via an appropriate substrate. 25
Construction of the PPAR al pha reporter cell line: The
woRARogdopha reporter cell |line was prepared i nPCTMS2005/010371
stages. Firstly, the luciferage reporter elenent was

constructed and stably transfected into HEK cells. For
this purpose, five 30 binding sites of the yeast
G418 @nec3i-pei, dmvifragctn)r 1%pkdic{lio-seeompci# saiaf6d (L) 40622,

Invgrlfo?gggfa@:d'}( 1:1 éﬁ?ri? (%éa(%%(?%b%h ?ﬁ%ﬂﬂ}lﬁ]e cukmagon takes place in

starﬂ{ IR nlted'ultﬁleeoﬁdt@é& (B3R H] ) %e@to@%nw i elfcuidféincubator at 37°C

In order to enable efficient transcription by
in tRAgrepaicy o b %O H Thel8e %e taflusyt celld arerasbad pneg with 1 henl of PBS

et EEnCoduiige ealed Wit SRICLRyPRE SO Ruon 2o g Jmgprogen a

37°8aabp a4k, tdkerfiip maﬂ ml 6MRk BNIERT des6ililsddl 4@, cobited irSp EéINEounter. After
Har bor Laboratory Press, 1989). Then the conpl ete

dilupienttd AOROQY eedlsimal, 35,00@ C@]&@é@%@ﬂ@ﬁhlwaﬁﬂ B of a\%gmtll Bifsetiter plate

WId’Slzeié:ijeéaIr.lgl%VWCSB%S 3#?168{81 ¢er ag%? epor t e&) a%{gezﬂ cu@%t%cg {nS i C%ll culture

inc@atdriay 87 @bl oD NfPrthes, 5 MMIV pronoter and
| uci ferase gene was recloned into a plasm d which
confers zeocin resistance in order to obtain the
basm d pdel taM GAL4- Luc- Zeo. This vector was
ransfected into HEK cells in accordance with the
st al?mm;ﬂnaiagonﬁsns tdobe (ested lte dissokted it QMB@nn agputentration of 10 mM.

| ecul |.ogy, Vol -1 hn Wley &S .
i Rock 68 el 5 BNVl 5 1) S e W with 5%
chg#sﬁ)aomoy%g@wne szahppL-%mmdeqhtm@t@m ﬁw@@égenyhme

whi ch showed very ow bas 10 expression of the
prewouéy desribs@ anfimetics|(reogins &d Boposicelhin anf streippRyeinpha

e BB P P SRS RUTRAGPAR 0GR 189 1oy 00 o

Mo?é"'ﬂg&erﬂ%bﬁ@ﬁ@ndsl dné tek@l ity céritentedlsn radebs fibnt ©uM tdED pM or between
ermnal 76 am no acids of the glucocorticoid

100 mMapd drPMAccessi on # P04150) was |inked to the cDNA

SecC

¢ apneRegR A0S PARTAR BT 0 AL ted BEGUERR compleely
remoBRAbp hspitaeoh, Ia@\dmlﬁb festndbsignede ditited of medienharedmmieBiakely added to

al pha receptor (am no _acids 5167-Y468; Ac eSSI
the ol Tos ARG IOR of fha HBs§Mcea o e DY DO BgCkman EX).
ThERRY WhHHe of thetebitib@n &8 RAlifed ¢ mRERRREB0i pbitivell BRY 96 well

&@G& 4eh%rmnF? PAR anpha- 5 BD) was recs onggpl nt o we
nnqnd)tasmldtep’EBND«ME(CD nencenwgem)initie asaeis 1¢so temdbl & v/v in order to avoid
cytotoxic effects of the solvent.
Each plate was charged with a standard PPAR alpha agonist, which was likewise diluted in 11
different concentrations, in order to demonstrate the functioning of the assay in each

individual plate. The assay plates are incubated in an incubator at 37°C and 5% CO; for 24 h.

Day 3

The PPAR alpha reporter cells treated with the test substances are removed from the
incubator, and the medium is aspirated off. The cells are lyzed by pipetting 50 ul of Bright
Glo reagent (from Promega) into each well of a 96 well microtiter plate. After incubation at

room temperature in the dark for 10 minutes, the microtiter plates are measured in the
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constitutive expression therein by the cytonegal ovirus
pronoter. This plasmd was |inearized 20 with a
wo e®s509md8 on endonucl ease and stably transfectedr/Us1005/010371
the previously described cellqﬁjone cont ai ning the
luci ferase reporter elenent. The finished PPAR al pha
reporter cell line which contains a |uciferase
lunfiggnete(Tridlefremmt Wahat) CDiesthedsuting eine fexgrch setisoftahmicRitAER plate is 1
al pha fusion protein (GR GAL4- human PPAR al pha- LBD)
$¢Cwas i sol ated by selection with zeocin (0.5 ng/m ) and
418 (0.5 ng/m ). 25 Assay procedure: The activity of
PPAR al pha agonists is deternmned in a 3-day assay,
Evalintoh: i s descri bed below. 30 Day 1 The PPAR al pha
reporter cell line is cultivated to 80% confluence in
DVEM (# 41965-039, Invitrogen) which is mxed with the
f ol 11000 AL FHoh tﬁ@ fumihOe s aleErankfetedlinto aroz6ft lEﬂcel file. Dose-
#SH-30068. 03, Hyclone), 0.5 nmg/m zeocin (#R250-0
effdchpioty angdi) 30 VulEesrof PRIARAEORBOBIO97l0agted using the XL. Fil program as

S2005/ 010371 ~16.GA18 (#10131- 027, |nvitrogen),
Speigﬂgﬁ%‘éei Rmifadf ‘reéSPg)'%)m n sol ution (#15140- 122,
I nvitrogen) and 2 nmM L-gl utam ne (#25030-024,

I'nvitrogen). The cultivation takes place in standard
c &eterminationof 5650 values of BRAR agonistsin e qollular RRAR) gamma

cell culture incubator at 37C in the presence of 5%
CX2. The 80% confluent cells are washed once with 15
Celirbasefl PPBR faniid A0 @6tbcoll nvi trogen), treated with 3
m of trypsin solution (#25300-054, Invitrogen) at
37C for 2 mn, taken up in 5 n of the DMEM descri bed

I logt
To SRR S SRy P LA o

of a 96 well mcrotiter plate wth a clear plastic
b b #36 O,ll Corning Costar). The plates are incubated
—§¥ii§ﬁé4€@iﬁ—éulture i ncubator at 37C and 5% CQO2 for
24 h. 10 Day 2 PPAR al pha agonists to be tested are
di ssolved in DMSO in a concentration of 10 nM This
o ¥Washlcel s prowinom §0s909 confgnenomieEMPBS41965- 039,

Vi {r.og which is mxed with 5% cs- FCS
@ggﬁl %EEGQW Hycl one), 2 nM L-gl utanine (#25030-024,

o A4 1t5rn9g1§§h)y rﬂ&ﬂuﬁlr(BMEM, Invitrogen, Cat.No. 41965-039; 5% Charcoal/Dextran
Treated FBS, Hyclone, Cat.No. SH30068; 0.5 mg/ml Zeocin, Invitrogen, Cat.No. 46-0072;
0.5mg/ml Geneticin, Invitrogen, Cat.No. 10131-027; 1% Penicillin/Streptomycin,
Invitrogen, Cat.No. 15140-122; 2 mM L-Glutamine, Invitrogen, Cat.No. 25030-024; 7.5
pg/ml Blasticidin S HCI, Invitrogen, Cat.No. R210-01; 1 pg/ml Doxycycline, Clontech,
Cat.No. 8634-1)

e Count cells
¢ Dilute cells in assay medium to 500.000 cells/ml

e Dispense 100 ul of cell suspension per well in clear bottom Corning plates (makes 50.000
cells/well)

e Incubate for 24 h at 37°C, 5% CO2

Day 2: Dosing with test compounds:
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15 previously described antibiotics (zeocin, (418,
penicillin and streptonycin). Test substances are

wo ewsoeropsh 11 di fferent concentrations in the PENYs2005/010371
from10 Mto 100 pM More pojgent conpounds are tested
in concentration ranges from1 Mto 10 pM or between
100 nMand 1 pM The nedi um of the PPAR al pha reporter

o e tkitREmpOEHRIn DMIOYN0 haks aQ0 VB &IKYsoRRiohenoved by
aspiration, and the test substances diluted in nedi um

o Dibité corephEddd ypmjpede concentrggianain|assay Thedien| (AVIBM. dnvitrogen,

RN Al B S ERB AT b B i P, Gl P emaooss:

@ 3rhig/ag ZeBmHEHll‘vangﬁ AN, 4690720 SmBfmlaGéHetivial Invitrogen, Cat.No.
mcrotiter plate. The DMSO concentrafion in the assay

|19113]e9§7,tll% enicillin/Sreptomyciar aitragen fyasiNp. 181441 2%i2nM L-
f t.s
S, b A B 5 SRGE i, cano

dljlot(ﬂd 1 u@/nﬂDox@bﬁdlmEﬁ(DIonfeehLC@th‘cﬁBBM) (regular BES istharboring\ free
denonstrate_ the functioning of the assay in each

ifptep %ql%ﬁ}ﬁFe@Pﬁgé"lthﬁh%Pgégal}BaﬁﬂQt”éié“ga‘?(énqlﬁ%ubat ed in an
[ t %

. ﬁg&ﬁ% {1 %eglrgtagér’]&‘géﬁ e%\r«% é{t eséﬁt‘}t ﬁlagﬁyur? tlgé?cém%re no longer
Shenst aﬁmwﬁham&dweﬁdfwmddm) i ncubat or, and t he
mediumis aspirated off. The cells are | zed

pirpsteri qqlgt@@ompoandsspﬁémeﬂwfép reggdinm lpflpéwg ppswe@raa)
[ C
I\Hn%kl‘el:bc%gﬁolsv\\ﬁk st?%dg?d ?oq'nn%}ﬁmh (Q‘F ﬁgstlél t 2 g?&/gy SQEWSO control
A &MSOhe microtiter plates are rreasured in the WO
2005/ 097098 PCT/ US2005/ 010371 -17 lum noneter (Tril ux
finebaipgellafor 241mat 37aatipdegP2i ne for each well of a
mcrotiter plate is 1 sec. Evaluation: 5 The raw
data fromthe lum noneter are transferred into a
DilMier asgf dndddiionfof deuteDos@podfds écdorel sing ABetkin@nBiomek 2000 or
vaI ues of PPAR agoni sts are cal cul ated using the

190 KX 5091 am as  specified by the manufacturer
(I DBS). 10 Determ nation of EC50 val ues of PPAR
agoni sts in the cellular PPAR gamma assay Cell based

DayPAR:1h hysre ard magsuprmdnd obluciferase activity:

e Aspirate medium from cells

e Freeze plates at —20°C (optional)

e Thaw plates for 30 min (if necessary)

e Add 50 ul Bright-Glo-Luciferase Assay Reagent (Promega, Cat.No. E2650)
e Incubate for 10 min in the dark

e Measure luminescence 2 sec per well (Wallac Microbeta)

Data analysis:

Determination of EC50 values is done with Microsoft Exel in combination with XLFit
(develop by IDBS) using the fitting algorithm #205.

Determination of EC50 values in the cellular human RXR receptor assay
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To performcell based assays a luciferase assay is
performed in 96 well plates as follows: 15 Day 1:

wob@sioymonf cells: Wash cells grown to 80-90%CT/US2005/010371

confluency once in PBS Trypgd.nize for 2 mn 20 Add
| 5m assay nmedium (DMEM | nvitrogen, Cat. No.
41965- 039; 5% Charcoal / Dextran Treated FBS, Hycl one,

CelCBise MR XFEM3OGR0t0el> N/ M Zeocin, Invitrogen, Cat. No.

46-0072; 0.5my/m Geneticin, Invitrogen, Cat.No.
10131-027; 1% Penicillin/ Streptonycin, Invitrogen,

To gerfornpcel limsadassays a Mcitgviase ashalt i perfermadinidoreibplates as follows:

Cat. No. 25030-024; 7.5 g/m Blasticidin S HC1,

Day mvPlatimgeficell€at . No. R210-01; 1 g/ m Doxycycline,

Clontech, 25 Cat.No. 8634-1) Count cells Dlute
cells in assay nmediumto 500.000 cells/nm D spense
Mashagellp gropen to 89c)Te aenftenpeenagen PBSnh cl ear bott om

(iomsgﬂ eﬁ% a%es. (makes 50.000 cells/well) 30 |Incubate
FOYPSPRZHOh¢ ™HC, 5% C02 Day 2: Dosing with test

GRIEPBH81tudhediOn/(DRIRAS 1Rt der20REH 14@86’%&39;116)%

Sol ve test conmpounds in DMSO to make a 1 st ock
$HlarpopidRextiin Treated EBSoHyclona Caspioo PHBEEGS; Odmegiml ZaedinnInvitrogen,

[ S [ L nvitrogen . 4 +039;
S BT oA iy B bl BB i, D121 07 1
PRI StrefromTBINInvieseh NCatl Ny, 1151 8§2D2; Xealll. INGIutamin, Invitrogen,
46-0072; 0.5mg/ M Geneticin, Invitrogen, Cat.No. 5
1. Bp- 33080-0%) Peni ci | | i n/ Strept onycin, |nvitrogen,
gotuhkg.HSlSMO- 122; 2mM L- @ utam n, Invitrogen,

{

5.525030-024; 7.5g/m Blasticidin S HJ,

IDIMitd EQMERN culfedt ni¥Aium R21D.60b; cellgill  Doxycycl i ne,

G ontech, Cat.No. 8634-1) (regular FCS is harboring\

Drigpensd 200 Yl et suspensiond peri wejl ini aléar bhgorraRning giates (makes 35.000
bi ndi domai ns). Aspirate nmedium (cells are quite

SEMEYE Ve at this step; make sure that cells are no

B8t forlty b Resyot, sy copt hout being covered by medi um

Day 2: Dosing with test compounds

Solve test compounds in DMSO to make a 10 mM stock solution

Dilute compound to appropriate concentration in assay medium (DMEM w/o phenol-red,
Invitrogen, Cat.No. 21063-029; 5% Charcoal/Dextran Treated FBS, Hyclone, Cat.No.
SH30068; 0.5mg/ml Zeocin, Invitrogen, Cat.No. 46-0072; 0.5mg/ml Geneticin,
Invitrogen, Cat.No. 10131-027; 1% Penicillin/Streptomycin, Invitrogen, Cat.No. 15140-
122; 2mM L-Glutamin, Invitrogen, Cat.No. 25030-024) (regular FCS is harboring free
fatty acids interfering with the PPAR ligand binding domains).

Aspirate medium (cells are quite sensitive at this step; make sure that cells are no longer
than 1 min without being covered by medium)

Transfer diluted compounds to 96 wells (100 ul medium including compound)

Make controls with standard compound (e.g. RPR258134) as well as a DMSO control (0,1
% DMSO)

Incubate cells for 24 h at 37°C at 5% CO2
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Transfer diluted conpounds to 96 wells (100 | nedium

i ncl udi ng conpound) Make controls wth standard
wa@eoopoemes (e. g. Rosiglitazon) as well as a DV TUOS1008010371

(0,1 % DVBO Incubate cells gqr 24 h at 37C at 5% Q02

15 Dilution steps and addition of diluted conpounds is

done using a Beckman Bi onek 2000 or Beckman FX robot.
Dill¥oh Seps@Galdladdiyish of dilaiedeampornisid dok usingiaf Beckamn Biomek 2000 or

activity: 20 Aspirate mediumfromcells Freeze
BegkmandX ERbot-20C (optional) Thaw plates for 30 min (if

necessary) Add 50 | Bright-d o-Luciferase Assay

Reagent (Promega, Cat.No. E2650) 25 |Incubate for 10
DayBnCé¢lhLydieardbmkasuidpast oblucifeiaseatioitye 2 sec per wel |

(Wallac M crobeta) Data analysis: 30 Determ nation of

EC50 values is done with Mcrosoft Exel in conbination

. ‘gsgﬂat_gln%cﬁum%%ﬂygél@p by 1DBS) using the fitting

orithm #205. Determi nati on of EC50 values in the
o [Feddze pheshat FROPCRSBtiowadept or assay WO 2005/ 097098
PCT/ US2005/ Q10371 . -19- Cell based RXR Assay protocol
o Thaparlatey tor S@min i SeePssA¥hys a | uci ferase assay is

f iy I ; '
* BRI R ol AL iBecl iRy gt E26s0
o Cauibhiedsclo oice thedBBS  Trypsinize for 2 min Add
15m cul ture medium (DMEM | nvitrogen, Cat. No.
* Maossedeninesgora d senear ¢vwdll (Wadlee Misrobetaat ed FBS,
Hycl one, Cat.No. SH30068; 0.5ng/m Zeocin, Invitrogen,
Cat. No. 46-0072; 0.5ng/m GCeneticin, Invitrogen,
Dateahalfsis 10131-027; 1%

Determination of EC50 values is done with Microsoft Exel in combination with XLFit

(develop by IDBS) using the fitting algorithm #205.

Table 1 shows the results if the reporter assays. The results show that compounds 1

and 2 are selective PPAR delta activators with low PPAR alpha, gamma and RXR activity.



Penicillin/Streptonycin, Invitrogen, Cat. No.

15140-122; 2nmM L-d utamn, Invitrogen, Cat. No.
wWQ@2®309021) Count cells 15 Dilute cells in ceXdT/USB®05/010371

medi umto 175.000 cells/m  Dygpense 200 | of cell

suspensi on per well in clear bottom Corning plates

(makes 35.000 cells/well) Incubate for 24 h at 37C,
Tali% €02 Day 2: Dosi ng WREporteg Ass®y@mpounds 20 Sol ve

test conpounds in DVMSO to nake a 10 mM stock sol ution

Dilute conpound to appropr| ate concentration in assay

medronT (5 WO -TEeq; Vi tT
21063- 029; 5% Char oaiéDext r%lﬁh reatp %ﬁ % I—Nc?ﬁgﬁlg?PPAR
Cat . No. | PEAROG6S; | PPARUleita |2 n, | hPPAROgen, | RXR'No.
46-0072] _0.5ng/ M | Geneticir, .25 Invifrogen, Cat_.No.
Comgaund 0pECsaVPen( ECsa (Dt ragﬁtaorryci hSaMIRG ¢ r opyEtso (M)
Cat. No. | 15140- 12p; 2nM L- Qpgtaming | BeL, en
Cat . No. | 25030- 024) (requl ar Fégm s) har bgot(lmg% free
fatty ackds00447 er [ 218i(Ag)*wi t|h t He3 PPAR3.DY ¢ghix)*b| Ndiimgease
domai ns plra jum|{(cells arp quite sepsitive
at this é%%? 65@9)3 'that cells are no longer than
1 mn wWthout be| ng( zg(guerec by nmedium 30 Trapsfer
di | ut ed| conpounds| t 6 [ls (100 /A mediumihcluding
co2mpoungl®.03%ke cpht(20Fs wilt h dtlandaf t1éédpBundNpdngease
RPF€258134%7 Sg@ vvel as a DvVBO control| (0,1 % DVSO
| ncubat ¢'T&/1 s 24 h at |37C at 5% C02 WO
*V P pdpret Qt%he%ﬂl DA%V Bastline tudtetdsd AR, $R&B§>1@X6¥eceptor
addi tion of diluted conmpounds is done using a Beckman
Bi omek 2000 or Beckman FX robot. Day 3: Cell Lysis

and measur enent r I Vi 5. Aspirate
5 nedi um from cel | s of{AlIl/ﬁk(fJE Cﬁlg%den rocvté dultutes

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

10 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.

3. Collect oligodendrocytes growing on the astrocyte bed layer by shaking-off method
fourteen days after the original prep date. Centrifuge the suspension and resuspend the

15 cell pellet in serum free media (SFM; DMEM combined with 25 pg/ml transferring, 30
nM triiodothyronine, 20 nM hydrocortisone, 20 nM progesterone, 10 nM biotin, 1x
trace element’s, 30 nM selenium, 1 pg/ml putrescine, 0.1% BSA, 5 U/ml PenStrep, 10
pg/ml insulin) supplemented with the following growth factors: Platelet derived

growth factor-AA (PDGF) and fibroblast growth factor-2 (FGF).
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Freeze plates at -20C (optional) Thaw plates for 30
mn (if necessary) Add 50 | Bright-Qd o-Luciferase

waswapoResmgent (Promega, Cat.No. E2650) 10 |pcribsi0es/010371

for 10 min in the dark Measus£ | um nescence 2 sec per
well (Wallac M crobeta) Data analysis 15
Det erm nation of EC50 values is done with M crosoft

Efx ePlatdthe @I shaDDzotdetl [AisKbSArd inClRued 3T O WilthB%Ye CO2.
using the fitting al gorithm #205. Table 1 shows the

r€es T
oy REp SAE B ARBA T ERSEF B e APMbRlr e
with | ow PPAR al pha, gamma and RXR activity. 20 WO

2005/ 097098 PCT/ US2005/ 010371 -21 Table 1 Reporter

Assays Human Mouse Human Human Human PPAR PPAR del ta

Oi_=n [OI L i.-:yu n J')l_bﬁll :mAmg TSR Oh QCIEETH NS ASSRYS: EC50

(MM al pha gamma EC50 (AM EC50 (AM EC50 (MM 1 <
(.. OMHen the @ul(udexdre codfligenB. riide (8. dukthre Woh PBSr adibteypsin and incubate
(29x)* 6 (2x)*, 4(2x)* 2 0.039 1 (2x)* 1.1 1.1

(4. )2 Naiid mcyre@se  (27x)* *Val ue represents the fold
i ncrease over baseline luciferase activity. 'Retinoid

%! RESRIDL and Bl T 9113%9;?@%5%? Yo iy Sines

eparation of i'godendr ocyt e
evBerigbs ﬁﬂfm"‘}feﬁgﬁﬁﬁ@ n?ﬂﬁi’(%’ i co and are
enri ched, after renmoval of m crog I|a mechani ca
e pHeast the selisrwith fregh %r@wﬂbtaytor%e\f%hﬁﬁ? hipdp ie@ ¢yich for rapidly
nmodi fication of the
dividing progenitor cells.

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

6. All experiments involving oligodendrocyte progenitor cells were done using cells that
were continuously maintained under these conditions. Greater than 95% of all cells
were A2B5 immunopositive and expressed 2’ 3’ —cyclic nucleotide 3* —
phosphodiesterase II mRNA.

7. 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.

8. Alternatively, the enriched rat Central Glia-4 (CG4) progenitor cell line may be used,
which is maintained in base media (DMEM, with 2 mM glutamine, 1mM sodium
pyruvate, biotin (40 nM), insulin (1 pM) and N1) supplemented with 30% conditioned
media from the B-104 neuroblastoma cell line. To induce differentiation, CG4 cells
are switched to base media with 1% fetal calf serum (removed after 2 days) and insulin

(500 nM). A2BS5 and MBP immunoreactivity is used to confirm >95% enrichment in

immature and mature cultures, respectively.
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10 technique originally described by McCarthy and de
Vellis (1980). 2. Renove the neninges from neonat al

wo 2005/09Ad$h and mechani cal |y di ssociate tissue. PE/EE®05/010371

cells on T75 flasks and feed.gglls with DVEM F12 + 10%
FBS. 3. Collect oligodendrocytes grow ng on the
astrocyte bed | ayer by shaking-off nethod fourteen
days after the original prep date. Centrifuge the
suspensi on and resuspend the 15 cell pellet in serum

Raf/ VR8s Ehlhge @ggguMMaMi ned with 25 g/m
ransferring, tri1odothyronine, 20 nM

hydpgc 6d(ﬁ°?§00(§gelf§ Bl ?é%ﬁqi}ﬂ; 7%%&&55@& 9hd Bultdr& the cells in

trace emsn n| Um tresci ne,

0. 1% BSA, nst r g/ m i nsulin)
supmeé%ﬁpgan%ﬁﬁ?fh@ IOIVSW1 growth factors:

Platel et derived growh factor-AA (PDGF) and

f2- bHothe REaserpeiptaeset or - 2 (FGF). WO 2005/ 097098

PCT/ US2005/ 010371 -22 4. Plate the cells on

PDL- caat Nextddayheesnowa dhd old uiakiwm and 3ddaupduns itfréh2anedium (with
5. Medi a conponents are replaced every 48 hr to keep

the cel | mitogerd progenitor state. Progenitor cell

passagi ng to increase cell nunbers for screening

assayg, éoﬁxﬁ)omﬁbsﬁl?@s pbieldihRIaBER £OPEHsaRT, atB'd'iFf@reﬁthe
culture with PBS, add trypsin and incubate for -2-

mn at 37C. e

suspensi 8?%?“%’65@@*@ I r'f’i?\ﬂ dldbsn%R{e sﬁge L H&Ftaﬂg OletYD:
pellet in SFM + PDGF/ FG-. 4. Feed the ceIIs with fresh
gr owt If- f ABphivateseylisyargpinfps each cRBPRURGEQNERNYAION, api dl y
10 dividing progenitor cells. 5. Cells are passaged no
rBor bn thhabseficGof mitegenpri or t o experi nental assays. 6.

Al l experinments involving oligodendrocyte progenitor
cel I s aveNexOdiyerensive ghecolt Insediltatand WeT €orBsulind iDf&dhYmedium
mai nt ai ned under these conditions. Geater than 95% of
all cel I I mmunoposi tive and expressed 2'

3" -cycli ct%g&eéggae 3" 15 phosphodi esterase 11

MRNA. 7 T d d 24 h .
TR TR Pl BT B o Binlgaion 1o

suppl enmented with or wthout |G-I rown under
t hese coHlhtli¥s1G00My 1QnMydind{, ang Oe&?MS’l nent al
assays.

c. Triplicates wells are run for each compound concentration.

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

HUMAN Oligodendrocyte cultures

Preparation of cells:

1. Human neurospheres collected from E19.5 — E22 human embryo cortex) are cultured
for 2 weeks in progenitor media: DMEM/F12 containing 100 ug/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.



8. Alternatively, the enriched rat Central Gia-4

(CHA) progenitor cell line may be used, 20 which is
woraiospgioped i n base nedia (DVEM with 2 nM gl upemismps/010371

1mM sodi um pyruvate, biotin 440 nM, insulin (1 .tM

and Ni ) supplenented with 30% conditioned nedia from

the B-104 neuroblastoma cell line. To induce

. f NemospHeads @ disédcfate®ivith 20 /M1 pupdis B3 °Cdob3e-60 radli a
with 1%fetal calf serum(renoved after 2 days) and

'3'”S biidare g;ﬁa?éb S PRt HVBR (Iieﬁgi%()’f KAGH0-YO0,000 ccell/well in

use to C I rm >95% enri chnment i nmat ure and

PCTPRRSDIS AT B8 LA P 20 bR Al ChpBind-6% CO

Treatnment: 1. Put 10, 000 - 15,000 cells /well in

24 - Meedia gppigrevwtht faetorsl aae weplegishied avaryré hthe cells in
presence of mtogen (10 ng/m ) overnight. 5 2. In the
presence of mtogen: a. Next day, renove the old

medi um and add conpounds in fresh nmedium (wth

Huffah €98)e ComfOURACRBSINRAASE response eval uations are
perfornmed at 6 different concentrations (10 M 1 M

]100 2'3'\4) 4%% Rt at ge fie 1@ g@edlun}%dzadd-@ohﬁ;ohg@st n¥resh medium
wel I's ‘are run fo conpoun concentration. 3. In
the a sen cegﬁf mtogen a. Next day, renove the old
d compounds in fresh nmedi um (vvithout
mtogen) npound dose response eval uat| ons ar
Fer fJemﬁewda@ose f%SBﬂ%S@r?t"Flél‘P'il‘Bﬁsaf‘( peyformsdppf 3-0 dlffmen&mcentrauons (10
nM 10 nM 1 nM and 0.1 nM; c. Triplicates wells are
r unupd LMCIO(XJITYIDHUHIM,(th@nﬂIOa]HIMDL 4. Culture the
treated cells for 7 d prior to using in experinental

@SS@MPl-icatédubM afd hAGELEah ReMpBurdddnetffatidd. Preparati on
s: 1. Human neurospheres collected fromE19.5 -

22
o oo TR B S o st 1
t ransferring, 30

RAT/MOUSE/HUMAN Oligodendrocyte Specific Immunostaining:

Following compound exposure, oligodendrocyte-specific antibodies are used to assess ability
of compound to accelerate/promote oligodendrocyte differentiation (for example, O4, O1, or
myelin basic protein immunoreactivity is over time between compound treated and untreated
cultures).

1. Cells are plated onto poly-D-lysine treated 4-well chamber slides at 5x10° to 20x10°
cells/well and grown as described above. Sequential staining is performed on
oligodendrocyte populations with increasing degrees of cellular differentiation, as
determined by days in vitro without PDGF and FGF.

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

3. Subsequently, cells are fixed with 4% paraformaldehyde, 10 min, room temperature.
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NM triiodothyronine, 20 nM hydrocortisone, 20 nM

progesterone, 10 nMbiotin, Ix trace elenents, 30 nM
waedosndsss 60 uM putrescine, 0.1% BSA, 5 U m RenBs10e§010371

25 25 p g/m insulin) supplegmented with PDG-F and FG-.

WO 2005/ 097098 PCT/ US2005/ 01 1 -24 2. Neurospheres

are dissociated with 20 U m papain at 37C for 30-50

i, NFixdd stﬁﬁ'iﬂsgspraééﬂuﬁésaﬁ@dse@ﬂb deteflolipoaéiloditsiiege fecific marker
density of 50, 000-100,000 cell/well in progenitor

e g, LRl udth PRIl spt ed at 37C wi th
5- 6%}?608 Qidrfl. dl\z}gl&::’a and Slrcg[{/}\nﬁ factors are repl eni shed
Svegél 48it§r Human Cul ture Conpound Treatnent: 1. 24
o 2BSHVIBERS 5 'ating remove the ol d medium and add

conmpounds _in fresh medium (wt 1togen) 2. Co und
o SBeTRgHAR it Dol e M0 08 e s dipiben L PBgor TG man, room
di fferent concentrations (10 10 M 1 M 100 nM 10
nM tempatfurand 0.1 nM 3. Triplicates wells are run for
each conpound concentration. 5. Culture the treated
Gel BRck avith75-tl09rdoat seinam s artihoidp deutpar bufsrt(Bll 7a¥s@nsX 100 and 1%
RAT/ MOUSE/ HUMAN O i godendr ocyte Specific
| MYRELAbEN i Aserd® aftfnhia VAIS@ued® aitine aB%PQEEH) 15 min, room
ol i godendr ocyte-specific anti bodies are used to assess
abiéeh%)\érat f conpound to accel erate/pronote
ol i godendrocyte differentiation (for exanple, 04, 01,

r el.in basic  protein i or.eactiVvi is over tine
Bet BE RriEBRoBuaed HAUEREh Ao Cpasebprietul ¢ uregy . 1
Cells are plated onto poly-D-1ysine treated 4-well
Onalsebate pycaight gensly 9gking. 4dx103 20 cel I s/ wel | and
grown as descri bed above. Sequential staining is
d6r Nextrdagl, omse vath R3Sl Xdy mary tfellgpogpibyaiX d Agninieath, room temperature.
i ncreasi ng degrees of cellular differentiation, as
det RcabaiedithppidypsateRedondany antibbdied, 45, wioeh fefdperature.
Live staining for 30 mn at 37Cis used to detect
qbi GOPRNIECEY LiGinsd A5 @@-@P&rﬁiﬂﬁogﬁ%ﬂen ﬁm&@g%pﬁf KSthin, room
expression (1ncluding A2B5, 04, ahd 51). 25 3.
Subsequently, cells are fixed with 4%
par%ﬁ%?@g‘fra'ehyde, 10 m n, roomtenperature.

13. Rinse several times with PBS and evaluate using fluorescent microscopy.
14. The following conditions are compared over time and at different compound doses:

PDGF/FGF alone, SFM alone, SFM-IGF1 alone, PDGF/FGF and compound, SFM and

compound.

RAT/MOUSE/HUMAN Bromodeoxvuridine (BrdU) immunostaining:

To confirm that compounds do not promote cell proliferation.

1.  Oligodendrocyte progenitor cells are labeled with 10 uM BrdU for 20 hr and then
fixed with either 70% ethanol or 4% paraformaldehyde.
2. The cells are incubated successively with biotinylated mouse anti-BrdU and

Streptavidin-Peroxidase, with three intervening washes with PBS.
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WD 2005/ 097098 PCT/ US2005/ 010371 -25 4. Fi xed

staining procedures are used to detect oligodendrocyte
wae@gempeci fi ¢ marker expression (including PyBUSW05/010371

basic protein, MBP). 5. Ri nse%%nth PBS. 6.

Pernmeabilize with 0.1% Trito 01% NaAz diluted in 1X

PBS for 10 mn, room 5 tenperature. 7. Block with

5. 1096 g@ledhettie vistalizatiambi the BrdUiimutunoreabtivifyeis deGeldpéd with DAB

Triton-X 100 and 1% 1gG free bovine serum al bum n;

al SO 44966ka &ellqidrﬁge?s ABhiRedt&She tﬂécdﬁnfbr—s[a‘?@ﬂématoxylm

terrperature . Add primary antibody diluted in

ot 1570 m&&dpggaegéé@&m cged byl AL R R B

5 mn, foIIovved by 3X 15 m n each, roomtenperature.
11. | ncubat e Wth appropriate secondary anti bodi es, 45
mn, roomte erature 12. CeII nucl ei are stained
AT ] AAd A pageanal wsiso (Fuqressent micrgyeppy isruserhio quantitate
tenperature 15 13 Ri nse several tinmes with PBS and
theexhtuaf digodemiyodite dif feseneintiomaftar eemppynd dxposiiee This assay

foll owi ng conditions are conpared over tine and at

derfbristrafes Hat S8 rzl oINS @6celer MEPrA TSk ofiOilerdraelytds &k fédtentiation.
SFM 1 GF1 al one, /| FGF and conpound, SFM and

GORANGRA: Ce%l%%yng/oﬁc on#%'&’r ¢ t E}; t C og'p YHE ﬂié'%gcl{ g{pgxllj)nental

|nnunosta|n|ng unds
ation

pronote. cel | ol i.f e C

D o<y an P bl B b BBunid e AL Rt Bpigee 55 MBP or 00
hr and then fi xed with either 70% et hanol or 4%

par BRBERRASHERFAIs (maturpipzocess paariap selinwifR g @gthout myelin sheets)
successively with biotinylated nouse anti-BrdU and 25

St r egsedd APhpesetivexdetla ftotal oglt mumbarpecllsrireearapdared)inibe pendrol and
with PBS. WO 2005/097098 PCT/ US2005/ 010371 -26 3.

Col erugatdated growpsal i zati on of the BrdU i munoreactivity

is devel oped with DAB

2. Automated Cell Counting: Fluorescent microscopy was used to quantitate the extent of

oligodendrocyte differentiation after compound exposure. Six fields/well are randomly
selected to assess the number of differentiating oligodendrocytes among the total
population (~8 to 15x10° cells are counted/well). Immunofluorescence images are
obtained using a Zeiss AxioVision digital imaging system, with a Zeiss AxioCam HRc
cooled CCD camera connected to the same microscope. All microscopic imaging
parameters are set for acquiring images for the analysis of cellular
immunofluorescence intensity. The percentage of MBP positive (differentiated) cells
versus total cells (DAPI nuclear stained) is compared in the control versus drug-treated
groups. Cellular autofluorescence was undetectable under the imaging conditions.

a) 3. Human oligodendrocyte differentiation assay: manually count total number of O4

immunopositive cells/well (bipolar and multipolar)..



and total cell nunbers are assessed using the
counter-stain hematoxylin. 4. BrdU i mmunopositive

wa@edos®omve counted by two i ndependent observerBCT/B5S2005/010371

RAT/ MOUSE/ HUMAN Cul ture | maggpanal ysis: Fl uorescent

m croscopy is used to quantitate the extent of

ol i godendrocyte differentiation after conpound

ex posTiieresultsi sirgsatgligodemdrocyte atleses drashowet acFigue 1 and the results
agoni sts accel erate/ pronote ol i godendrocytes

JisfnlsHufiah iofigb&hdrokytdViaikéa lculaitd are@HEWH NEFigueddrs dnde. dSs the results
are randonmly selected for each experinental condition

ARG Aﬁ%glt? %dé%t?%l?lag%@ a‘%geléﬁteeﬂ?ghcf Hifthdh olgélﬁgndrocyte

percentage o I mmunpositive cC

(ymt ure process bearing cells w.th or w t.hout elin

SR tfadar SR mien tyg e fot Rublin Dot pftfin bt lpperea to
cells are conpared in the control and drug-treated

gnbeped controly;t Hrtpeve! &afmeompd syggestithatspepeeng 1 and compound 2
m croscopy was used to quantitate the extent of

e@hi gddahdRRAR delth 4gopistrnigandralwedld be eslansoiardelerate, or stimulate
exposure. Six fields/well are randomy 15 selected to
atigedendidestendifforentistiondindfmyetintfomhition inivaoihahe diseased sr injured
anong the total population (-8 to 15x103 cells are

N LRALMRE MS andBMBOddMRIIRRGRNESorlidFRIES are  obtai ned
using a Zerss AxioVision digital imging system wth

a Zeiss Axi oCam HRc cool ed CCD canera connected to

the same m croscope. Al mcroscopic inmaging

10 RARAOTNIEHSIMAR ?@a{ntiftzﬁfve%' &rhRACAARBBEOA(PERS: To evaluate
anal ysi s or cell ul ar I MMUNOT | Uor escence |ntenS|ty.

15

20

mapyatoRdchaigts B m

corfpreind enciised BYARodeltyBrthpayiacti vasiop dind therextent gf eligodgadiogyte

versus, total. ceéb?‘g%Dégi nucl ear stained) is conpared
g ug-treated groups. Cellular

aut of Tetar RNAGE eftridded fiofleuRaleabligodsndascyte @singayiZdY reagent.
conditions. a) 3. Human ol i godendrocyte

gﬂaf f ?g@aggé&&mlg,r}nﬁmrma&a%m YNGR mtagé, rdpheied, £ then

i mmunopositive cells/well (bipolar an

mul tipolar),. 05/.097098 RCT/ US20054.0103.7 -
The 80P A TembRRIER AT seial RPE daxpdee v ror e

shown_in Figure 1 and the results using human

oli goléléhdrocyte m xed cultures are shown in Figures 5

and 6. As the results show, PPAR delta agonists
énhankRABdelie pathwag membgr transdri pLar@ression doaeant Fagesseng Sybr Green
differentiation, as nmeasured by increased nyelin basic

pr ot ePOR Mpte@Mixon conpared to 5 untreated controls.

Thi s novel finding would suggest that compound 1 and

NP opiRd] & ribosomal RNA primer/probe mix (186 bp product), suspended in Tagman
2X PCR Master Mix is used as an internal control.

5. Quantitative PCR is carried out using real-time Tagman™ technology (Gibson, et
al., 1996) with a model 7700 Sequence Detector System (Applied Biosystems,

Foster City, CA).

6. The results are analyzed using Sequence Detection Systems software version 1.91.
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and sel ective PPAR delta agonists in general would be
enhance, accelerate, or stinulate oligodendrocyte

waledoSeymmt | ati on and nyelin formation in vivo, PETIUS1005/010371

di seased or injured OCNS, ingdqiding M5 and ot her
denyel i nating di sorders. 10 / MOUSE/ HUVAN
Quantitative Polynerase Chain Reaction (PCR): To

eV aR &kalte forGREER AEAYs hirrdHowd iPFRbreded, B4 RdndwdB/ These results suggest
activation and the extent of oligodendrocyte

ik PPAR %tha(s‘afé@p&e ohRts BN He PPl )ielta]reca&adnd%cﬂ actlvate the

ext racte rom cul tured ol i godendrocytes using T

ubs nt.|
d‘?l?é’é’ﬁm@ 8o g%‘g i r‘%ép'té:' _ars%iltli 3%@‘%&’\7 &ed to
‘M? o Gpheraard iy tAEBAR Rl paivay iivation and

transcript expression is quantitated using Sybr G een
PCR Mast e exenrt ofpligpdendragte mpwsasion| (CiRaehin preteinplevde).
m x (186 bp product), suspended in Tagman 20 2X PCR

IYaspiafes Mexwhshed $/6H RBS, and tHeh&eggbn enAd@R00 Bl ice old lysis buffer (Tris
Quantitative PCRis carried out using real-tine

TSR 2078 o S o
o ook o sy s G L B

version 1.91. WD 2005/097098 PCT/US2005/ 010371 -28 .
Reslyseselpby ning pipatie tyyup doeven aibspin platesiag20@srpm at3'C for 5 min.
4A, and 4B. These results suggest that PPAR delta

sel Bt supermaganisstalyitonde.t he PPAR del ta receptor and
directly activate the PPAR delta pathway in

ql 'ﬁgéteswmqqxta%amans’omwnq safbpleditditeakdll, i N vivo. RAT
ELI SA " Assay: To eval uate conpound i nduced PPAR delta

pat hm@é?lb‘%t]}/&? Mﬁﬁéﬁe&ﬁ%gh% ggt i gf protein

IeveI s). 1. Plates are washed with PBS, and then keep

Sn Incebatorthg vl shakingeat$08-709 spm amsirbisal mivyopiate gk for 2 hr at
pH7. 4, MyCl 2 2mM EDTA 1nM P-ner capt oet hanol 5mM

Noniodet teftipdfturd % Pr ot ease inhibitor cocktail (Roche):

1 tablet/50 m) to each well. 2. Lyse cells by using

Bl PREA 001 o PnclaWP ARthodPiBioth Ebfmeat t@ORA wam at 4C

for 5 mn.

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

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

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

10. Add 100 wl 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.
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10 The supernatant is ready to use. 3. Pipet 50 | of
standard, controls and sanples to the wells. 4. Add
wG0s/0of09VBP Assay Buffer to each well. 5. | ncedBUS20051€10371

wel I, shaking at 500- 700 rpmasgL or bital mcroplate

shaker for 2 hr at roomtenperature. 15 6. Add 100ul

of the MBP Antibody-Biotin Conjugate to each well. 7.

| r2c Wadh evelllBetimed With steeWWiastoS aliiti &) B30y by invastigy the tpédte on

m cropl ate shaker for! hr at room tenperature. 8.

Vas By iieht matetides W th Wash Solution. Blot dry by
inverting the plate on absorbent material. 20 9.

i di n-enz onj ugat,e concentrate
%55‘@1@{’}%/%&@% Ghr o&oﬁg}g Slipp &9 °Acf‘ﬁ%"'§f be dil ut ed
i medi ately prior to use in the assay). 10. Add 100
oy Eysubate terwelh shateng eirJ00gH0PEIN @rbBRlgnicEnpiate Bhaker for 10-20 min
11. Incubate the well, shaking at 500-700 rpm on
or biattrabmnémpmptum.ebnsiimmqmsﬁmrto 80eqtisnnlgght. r oom
tenperature. WO 2005/097098 PCT/ US2005/ 010371 -29 12.
VBsRawabb uﬁoﬂh@f@fﬁoﬁyxﬂgﬂsémﬁon%%acwml on. Blot dry by

inverting the plate on absorbent material. 13. Add

0; t .
1o Rbaftue EhErbale? SPEdeTReH 1t BB otesSRERn AF i bl apicroplc
mcroal ate S‘gﬁ\}’i\f& for 10- 20 mn 5 at room
t enfFereiset @ d exposure to direct sunlight. 15.
Add 100 | of the Stopping Solution to each well. 16.
Read t he absorbance of the solution in the wells
within 30 mn, using a mcroplate reader set to 450
nM Théabdve rednity eaker snupdreral aké shawn gdfiguas 1-dndustaehai APPAR delta
Figures 1-6 illustrate that PPAR delta agonists

agdMi SMTBYothoRd H1SABREOORY HEFfeflétia@ 6@ BYdndh it pre¥edBe bNmitBgens, which
presence of mtogens, which normally keep cells

noxg}a;l ?tﬂegﬁ%l%t@gﬁdc\!@% Q&R/e: Al |"§Mél)t( g(g!:dtl 1 Jﬂfferentlatlon Tﬁlus it is expected
thai/\ﬁ tHer: {e{g‘ﬂfgé og {d%f:ea}aj;gﬁ gZNg\l%lecgvee ﬁf’A& dell:;.'g%gRorgsetlst A1 2ARE d?\ylgmg

oligodendrocyte progenitor cells to express myelin proteins and ensheath demyelinated or

hypomyelinated axons.

In Vivo Proof of Concept Models

Focal Lesions: (used to assess whether compounds protect myelin integrity or
accelerate/enhance the rate of remyelination.)
1. Rats 7 weeks of age are given free access to food and water and acclimatized for a
minimum of 4 days before use in experiments.
2. Prior to surgery each animal is weighed. The rat is then anaesthetized with ketamine
(100 mg/ml) in combination with xylazine (20 mg/ml) in a ratio of 1.8 : 1. The rats are
injected with 0.15ml/180g body weight i.p. of the anaesthetic solution prior to the

surgical procedure. The animal is prepared for surgery using aseptic conditions in
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ol i godendrocyte progenitor cells to express nyelin
protei ns and ensheath denyelinated or 15

whysenymwbs nat ed axons. In Vivo Proof of ConceppCVDOSB®NZ010371

Focal Lesions: (used to assesg, Wwhether conpounds
protect nmyelin integrity or “accel erate/enhance the
rate of renyelination.) 20 1. Rats 7 weeks of age are

gi VeRoidafe: Witk 8RIAICUC gaideRidd. Witsargicud thsaafleh¥Brillzrdutoclaved.
for a mnimmof 4 days before use in experinents. 2.

Pripfe {8 ﬁ;&LEﬁJ&’be@@% A0 AR land ﬁné"ﬁgﬂﬁe\gﬂl t-lm?l))é alrubbd with

t hen anaes lzed wt h ket am ne

¢ onﬁ e@ (H(;L{sﬁﬂ é&%{e éf 8‘(% %nd ﬂﬁélgj ‘%Jg n‘ﬁ /Wigldiatrlg g)&gkag%d §ter11e

i.p. of the anaesthetlc solution prior to the
Eﬁ@lé‘é{f‘ ‘procedure. The animal is prepared for

sur gery using aseptic conditions in WO 2005/ 097098

BCTFaisho 9558208 vdedureg theaatispdkead on s vantral gurfageuca small animal

guidelines. Al surgical instruments will be

aut aercardrid instiingenbdésigried te holdpkahdxdtsieadn. THecneiasrbaaischlways set

this region will then be scrubbed with Betadine,

f1 ughed Wi, Binsd afid hR teah siBvidhchienah - WudBsbsWidnfoASD rats.
pre- packaged sterile alcohol swab. 5 3. For the

ur ,fgl'l 91‘?(!1 si6d %Cn%ﬁér ﬁ the nllgl'@wf)fﬂlg 'tsﬁavgh §E1%Q)Vgﬁ¥]l|n% ?hevs%mlrb@ ween the ears.

surtace I1n a ereot axi c

G T e T

achieve a flat-skull position for SD rats.

i ncl-8i Mk 31 Famdamhda-he previ ously shaven Skl n
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8. After withdrawal of the needle the incision is sutured.

9. Each rat receives an i.m. injection of 0.003mg buprenorphine into a hind leg.

10. The rat is placed in a warming cupboard until it regains consciousness. At which time
it is returned to its home cage. Do not allow more than 2 rats per cage, as they will pull

each other’s suture out.

11. Similar procedures are also done using mice.

Rat Experimental Allergic Encephalomyelitis (Rat EAE) Disease Model:

Experimental allergic encephalomyelitis (EAE) is a T-cell-mediated autoimmune

disease of the nervous system that develops in susceptible animals following sensitization
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9. Each rat receives an i.m injection of 0.003ny
buprenorphine into a hind leg. 10. The rat is placed
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allow nore than 2 rats per cage, as they will pull 20
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Additional antigen:

An

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).

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

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

18 gauge emulsifying needle.



10

15

20

25

30

Addi ti onal antigen: Mcobacterium Tubercul osis
(Difco). Bordetella Pertussis [Heat Killed] (Difco).
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needl e. WD 2005/097098 PCT/ US2005/ 010371 -32 6.

Enul sify between two 30 m glagsisyringes until it

becones difficult to continue passing the materi al
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6. Sthel A& arOAIdWIR BiaRdkPABMr anesthesia and are placed into individual cages.

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

STAGE:0 NORMAL

STAGE 1 Abnormal gate and tail atony

STAGE 2 Mild but definite weakness of one or both hind legs

STAGE: 3 Severe weakness of one or both hind legs or mild ataxia

STAGE: 4  Severe paraparesis and minimal hind leg movement

STAGE:5  No hind leg movement and paraplegia

STAGE: 6  Moribund state with no spontaneous movement and impaired respiration.
Increasing degree of front leg involvement and urinary and fecal incontinence
may also occur

STAGE:7 DEATH

Treatment is begun on day 10 after immunization. Since the disease symptoms in this
model typically appear 10-11 days after inoculation, this time point may be considered to
represent the initial phase of an acute episode of MS. It is judged that this delay of the start of

treatment mimics the clinical situation more closely than the traditionally used protocols
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Treatnment is begun on day 10 after inmmunization. Since
the di sease synptons in this nodel typically appear
10-11 days after inoculation, this tinme point may be
considered to represent the initial phase of an acute
epi sode of Ms. It is judged that this delay of the
start of treatnent mimcs the clinical situation nore
closely than the traditionally used protocols WO
2005/ 097098 PCT/ US2005/ 010371 -33 where drugs are
adm nistered at the tinme of, or even before,
i noculation (Teitel baumD. et al., Proc Natl Acad Sc
USA 1999; 96: 3842-3847 and Brod S. A, et al., Ann
Neurol 2000; 47: 127-131). W) 2005/097098
PCT/ US2005/ 010371 -34- CLAIMS What is clained is: 5
1. A nethod for the treatnent of demyelinating
di seases in a patient conprising the adm nistration
of a therapeutically effective anount of a hPPAR delta
agoni st. 2. The nethod according to claim1l wherein
the hPPAR delta agonist is a selective
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agoni st. 10 3. The nethod according to claim1 wherein
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1 e e ok FrainBeS ¥lafo ShadFin e O e Bt AR teetive
Q{gﬁ@ﬁe Pel i zaeus- Mer zbacher di sease,

encephalonyelltls neuronyelitis optica,
adrenoleukodystrophy Quillian-Barre syndrome and

gjasﬂlg €l nc é}g}'nﬁl% tg}éfa rl \Lﬁ%@nr&&dgjeh@ehﬁzﬁlng i&h IS selected form

nage g splna cor njuri e€s, ropa
aheél groap\eondistnigrof niuitiple sbleruats] Gharabﬁ-Maﬁé-'Iloeﬂsdls&me Pehzaeus—
phar maceutjcally acceptable carr|?
Merzbacher disease, éncephalomyelitis, neuromyelitis optica, adrenoleukodystrophy,
Guillian-Barre syndrome and disorders in which myelin forming glial cells are damaged

including spinal cord injuries, neuropathies and nerve injury.

4. The method according to claim 3 wherein the demyelinating disease is multiple

sclerosis.

5. The method according to claim 1 wherein the agonist is selected from the group

consisting of compound of formula (1) and formula (2)

)\\/O CF,

HO

1)
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6. A pharmaceutical composition comprising a compound selected from the group
consisting of compound of formula (1) and formula (2) in an amount effective for treating
5 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 in combination with at least on pharmaceutically

acceptable carrier
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7. The pharmaceutical composition according to claim 6 comprising an amount effective

for treating multiple sclerosis.
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