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USE OF CERTAI N Bl PHENYL COVPOUNDS FOR PROTECTI ON OF
NEURONS AND OLI GODENDROCYTES | N THE TREATMENT OF

wORIEHRIZES SCLERCSI S (MS) FI ELD OF THE | NVENTI QrCT82005/045500
present invention relates tq met hods of treating

multiple sclerosis. In particular, the present

invention relates to the protection of neurons and/or

ol i godendrocytes in nmultiple sclerosis patients with

conmpounds of fornula I, as well as their isoners,

racemates, enantioners, their salts, and nedi canments

containing them BACKROUND OF THE | NVENTI ON Mul ti pl e

sclerosis (MS) is an autoi mmune di sease that |eads to

a loss of CNS (central nervous system nyelin,

ol i godendrocyte cell death and axonal destruction,

causi ng severe functional deficits. M occurs at a 2-3

ti mes higher incidence in wonen than nen (Duquette, et

al ., 1992.Can. J. Neurol. Sci. 19: 466-71.) and

estrogen reduces di sease severity during the second

and third trinesters of pregnancy (Confavreux et al.

1998. N Eng J Med 339: 285-291), whereas the clinica

synptons of MS have been reported to exacerbate after

delivery (Evron et al., 1984. Am J. Reprod. |mmunol.
USE bF GIRTARS BIMIENYL @MWMRME@TIM tﬂmNESER'ONs AND

68: 15-24; Grossnman, 1989. J. Steroid Bioch
OLIGDRENDROCHRES INSHE él‘tREsﬁTl\’IEwg@F MULERE S@LEB&TSIS (MS)

339: 285-291). Treatnment with estriol decreases

gadol i ni um enhanci ume (Voskuh

and Pal aszynski , Egg}hﬁﬁghr050|entlst R@(S) 258- 270;

Sicotte et al., 2002, Ann Neurol. 52: 421-428).

Furthernore, estrogens cause inmmune response shifts,

a r‘iﬁiel wesahi iomersfonaklatiscamethpdp bireatimgdndtinlerseleadsify dn iparticular,
the D Sy BLAET Oty ety SARERRT Dokt Efpfioares in mutipl
sclerés?@ﬁa‘tl@ﬁtg Zvnﬂ@ oudilis of tbBH8la INRUVEl &OKeir %%mels’% BhLehdBRS,;

to et al., 2002, Cin | munol. 102(3): 275-282).
enmﬁEsmﬂ&gbﬂrﬁd§,wﬁbmﬂﬁéﬁnﬂﬂ%@ﬁﬁ@nﬁgéh@%t ollgodendrocytes
fromcytotoxicity induced cell death

BACKROUND OF THE INVENTION

Multiple sclerosis (MS) is an autoimmune disease that leads to a'loss of CNS (central nervous
system) myelin, oligodendrocyte cell death and axonal destruction, causing severe functional
deficits. MS occurs at a 2-3 times higher incidence in women than men (Duquette, et al.,
1992.Can. J. Neurol. Sci. 19: 466-71.) and estrogen reduces disease severity during the second
and third trimesters of pregnancy (Confavreux et al., 1998. N Eng J Med 339: 285-291),
whereas the clinical symptoms of MS have been reported to exacerbate after delivery (Evron
et al., 1984. Am. J. Reprod. Immunol. 5: 109-113; Mertin and Rumjanek, 1985, J. Neurol Sci.
68: 15-24; Grossman, 1989. J. Steroid Biochem. 34: 241-245; Confavreux et al., 1998, N.
Engl. J. Med. 339: 285-291). Treatment with estriol decreases gadolinium enhancing lesions
and MRI volume (Voskuhl and Palaszynski, 2001, Neuroscientist. 7(3): 258-270; Sicotte et
al., 2002, Ann Neurol. 52: 421-428). Furthermore, estrogens cause immune response shifts,
amelioration of clinical symptoms and enhanced myelin formation in rodent EAE

(experimental allergic encephalomyelitis) (Curry and Heim, 1966, Nature 81: 1263-1272; Kim
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(Takao et al., 2004. J . Neurochem 89: 660-673); and

17b-estradiol (E2) has been reported to hasten the
webk@boryeé on of nultiple, interconnecting procECHES200$045500

ol i godendrocytes (Zhang et ., 2004, J . Neurochem

89: 674-684). There is incréasing evidence that

estrogen plays a direct protective role in response to

etal. ﬂg%%ruﬁ&béﬁ 5 ?%i‘)s?zz%”ﬂﬁge%l“rzboEycﬁ?ﬂﬂﬁhﬁh&guﬁﬁbi 275-282).

Spriouti r’egenerative respon

Estrogtiap beéh iep@faioguotect, oli@odeniessyegdroan bywtdxﬁbltyhﬁd@&ﬂ;pell death
there is increased synthesis of estrogen and enhanc

(Takagxeprle 2806 deurogberastt: @5%73)3@6%11?5[§"§Stﬁ4d1%1| (Eephastbeen re%orted to
naster B abolsioh S5 Bl gferignfecnoe Bsbineref ligbdndsgerr (phane o

al., 200405 etdukWhea89:Faegdgnonst rated in a nunber of in

vitro nodel s of neurodegeneration, including b-anyloid
i nduced cytotoxicity, excitotoxicity, and oxidative

Stk i 06 i o .
Bl b BB L PSR e e
degerldedtive divesse 266 injhB3ey difiddcinGeelbsureivahlaxonal 9@dutidg, regenerative

Neurosci, 17: 511-515; Behl et

TeSPOPFeS SYRRARYIC tragsmissing, a@qeuﬁqgglem@ﬁggh? %3]%9 meg%}%qg%wpg synthesis
of estﬁ%@g and eﬁl{?xﬂ éép&&gﬁg og ?rfé' é&gg@ﬂgcéﬂ?&% APYitIRY ifh§QGarcia-Segura

Crease nset and progression
et al.,00A PrbgiindNeusobdols 63r<29- émdambdstmg@hmdlawd ceHular protection has
revi ew, see m%la Se ura et a 001

, P I, . )
been GPBHRISHIn 630DY. Han HEDTOdel PG RPSEEn TR Hliding B-amyloid
1nduc%fﬁll @Y&{o‘%ﬁt vt B&iBI R0 ERA SxiBAIVelsibes (BRhIGAN. n§9%r %18chem

ens subserving afousal, attention, nood,
Bloplnges. Oommmeélé,rﬂif,wl&z\@mpdm@m&t alAﬂaﬁ% J Rthuroréiirﬁain e d836-1844;

SRS CITRIE  HNEN T AT A

441-414 uk@éeﬁf Siri S Mees sﬁ#élgt gt dsBBReY Feﬁﬁcerﬂ@&&l@éi&;lﬁy may also
st

neuronal danage cause i schem ¢ stroke
decreeset the rislE2ndbdel asalho xmfift; mad pragression eé drgheimeraisease and

i (PRSP o P LA U SR S RSB g 25.0)
E2, aDipapkiap ﬁBﬂm@Hédhﬁrc@ﬂ Brose HeDbloddBGT barter? hiaifi¥in©Bain systems sub-
serving arousal, attention, mood, and cognition (Lee and McEwan, 2001. Annu. Rev.
Pharmacol. & Toxicol. 41: 569-591). In addition, both natural estrogens and synthetic
selective estrogen receptor modulators (SERMs), such as tamoxifen, decrease neuronal
damage caused by ischemic stroke, whilst either E2 or raloxifene protect neurons against 1-
methly-4-phenyl-1,2,3,6 tetrahydropyridine-induced toxicity (Callier, et al., 2001, Synapse 41:
131-138; Dhandapani and Brann, 2003, Endocrine 21: 59-66).

Estrogen’s neuroprotective effects are mediated through the modulation of bcl-2 expression,
activation of cAMP and mitogen-activated kinase signaling pathways, modulation of
intracellular calcium homeostasis, enhancement of antioxidant activity, and/or activation of
estrogen receptors (ER) that can act as hormone-regulated transcription factors (Mangelsdorf,
et al., 1995. Cell 83: 835-839; Katzenellenbogen, et al., 1996. Mol. Endocrinol. 10: 119-131;
Singer et al., 1996. Neurosci. Lett. 212: 13-16; Singer et al., 1998. Neuroreport 9: 2565-2568;
Singer et al., 1999. Neurosci. Lett. 212: 13-16; Weaver et al., 1997. . Brain Res. 761: 338-
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Estrogen's neuroprotective effects are nedi at ed

t hrough the nodul ati on of bcl-2 expression, activation
wo@RooeAM2@nd it ogen- acti vat ed ki nase si gnal i NBCT/US2005/045500

pat hways, nodul ati on of int %acel | ul ar cal ci um

honeost asi s, enhancenent of“anti oxi dant activity,

and/ or activation of estrogen receptors (ER) that can

341: Wilkgrp ot 0gb BNeEH§6i5 TIPT0cR: Sgh Y5599, 1. Newrosei. 10
1179- KPJsZ @x‘l‘l@iy’e& BPA9©001.9t Nahrosci 120G 54347550; Eemmmegofa etm 2001.
31, Singer et al., 1996. Neurosci. Lett

Prog. m?NdlﬁprSl 16g29-60). w9 cu@gsenmé@s@@&ead@qep@rs ﬁ@salztEBB belong
to the agg%g};org{ong :receptfg gafmlyN%B} fgﬁnﬁn%%s &utf%efr g’gél factors. ERo and
e A e g e

cells, Mekﬂyﬁhﬂ fotmiak cell26fhe pdriphivenl nesoiis sydlem, ﬁﬁd@%ﬁ@lmns astrocytes
Gar cl a- Segur a et al 200

and oljgndugtocyion (Wpapde i TaE ASF g LIS% SERpERl & dleddodduiver, e
al., 1965‘91}4 ?ﬁé}]@@g et Q. t1'@96°1ftﬂ%§ all 1094 PSR 8% GRL 70035, 2l dliodendrocytes,

'on &s nuclear transcription factors. E
the m§elth foRAingicell$ bithe CNS thiat adRust or M; BRei Irds baemreprijedtoskechuciear,

wheraay BRIHS PP RIRHTic 1 15 SIURGeRE A pITE T B HO R ST i yfoplasm
and IT’(Yﬁf D %&hsiﬂé&%ﬁ 1 gﬁs ({(Efr: g%ﬂgﬁro?gga%bggﬁggggg{ :P{féxirtﬁﬁlaArvanltls at al.,

2004 §9R¥irodHRREI7S5: 603-813).hal® Bportbd as Eanmmh smﬁlamltles tol9RYB in isolated
hi et al. 1998; Platania, et al.

20
CNS oiyeljndenuyelayshesth afisping) eqrrl and Brain ff'gtle%% qnd tg? oligedepggeyte
that are lost in MS, ERa has been reported to be
plasnﬁd]&?%% U\ \hereas ERb is cytoplasmc, in vivo

MimitKRY ﬁﬂd/@ﬂ@dhaﬂd:lhg tHeebengficialbatidcis cdestmgeabh S hy u;eanqwfaesrmll
and nyel i n sheat hs (Zhang et _al Neur o

molecg@es tBa?uar@ggz)nds P(eEBﬁt (pry::onmoygqiﬁ tpptsprgﬁereélraal g e rgxg eHJects of

I 0ScCi

estro%anﬁt pigs; o(t]ileézhatnotﬁgﬁgssilﬁaq %i%)f é&ahlael vte %ﬁvﬁﬁaé&zzﬁfc\ﬁd hd reatment of

MS i hﬁ@%h@ sﬁi‘au%)%lé@hesq%nﬂd a8 desiaion th‘éQﬁltdv(ZHir& “delﬂldnhlé’ effects of
ol 1 godendrocyte plasnma nenbrane. M m cki ng and/ or

estrogemhalrich arg thdtkatbd hyeEaRa alhes¢ piber ER@ﬁG%@ﬂY nglileithe rosesly

con R s s BRSPS B0 Py
(Toran-Allerand 2004, Endocrinology 145:1069-1074), or GPR30, which allows estrogen to
trigger different pathways that integrate cell surface signaling with gene transcription (Kanda
and Watanabe 2003, J. Invest. Derm. 121: 771-780).

These compounds may also be used to treat or prevent the development of other
demyelinating diseases, including Charcot-Marie-Tooth disease, Pelizacus-Merzbacher
disease, encephalomyelitis, neuromyelitis optica, adrenoleukodystrophy, Guillian-Barre
syndrome, and disorders in which myelin-forming glial cells (oligodendrocytes or Schwann

cells) are damaged, including spinal cord injury, neuropathies and nerve injury.

SUMMARY OF THE INVENTION

A subject of the invention is a new use for certain biphenyl compounds for the

treatment of multiple sclerosis.
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estrogen at sites other than the classical ERa, is
likely to have advantages for the treatnent of M5 in

wa b@b/ot3tes smal | nol ecul es woul d be devoi d of tP@I/US2005/045500
untoward "hornonal " effects of estrogen which are
medi ated by ERa. These ot he? ER sites may include the
recently identified ER—X V\,hi ch has been identified in

PSR SR B R il S Bgmyme e

ﬁnnuﬁf 30, mhlch al | ows estrogen to trigger different

pathways that integrate cell surface signaling with
gene transcriRti Ragnda and Wat anabe 2003, J .

I nvest. 780). These conpounds may al so
be used revent t he devel opnent of, ot her
deéifet £ hnéDHharcot-NhrKQ Toot h
di sease\Pd i ' >-rzbacher di sease,

encephal onyel i : ronyelitis optica,
adr enol eukodys 3ophy,m3nllian-Barre syndrone, and
di sorders in which nyelin-formng glial cells
(ol i godendrocytes or Schwann cells) are danaged,
i ncluding spinal cord injury, neuropathies and nerve
injury. SUMVARY OF THE | NVENTI ON A subj ect of the
in whidhER 0 @11, RS réprébeits as alkyd Fadieil tadtainbigfhanyilto da:m]mnmﬂnsns ora
for the treatment of nulti pl e scleropsis.-ABro , the
hydragemrpion e repsewnispnt eyl tr?‘B%ﬁl seRainge from | tﬁé’e“ﬁ’( 1oRyer a

hydro Iggrer‘ afdf] I?{g "i‘éprg&ﬁfgucl lﬁrd% V‘@heﬁg éﬁ dtocmoatpélk ra&ﬂ:al contammg

esénts ‘an a ra conta ning. fro
from ¢ lads benarbah atensy an aNlR;ARﬁ; ggmp intwdnigch RR andBs amademcahor dlfferent and
al kyl radical contai fron11 t.0 0
represei oy e ayadn st Sgth B bfibs tofs; R0z a5-

or 6- R El‘i’c%r l?e@er@!ﬁ%'c rh@el1C& ancﬂlﬂ;)@f' 1di68) cfoh&h"ﬁl F@h@m“l to 4

.car on a an - B group in which RA a are
carbonchéomhs, d?alremesedtsfa‘@demgenaim;aelmleg@mtora, mpﬂ}rg@éﬁa@@@n@n alkyl,
alkené{ (brr?gn]’(yqs\d&dlc&?gén%gllmngoaﬁl tmaé)ls{1 Jl nagrbgrrl gtrgm% gﬁ) alﬁoxy‘;Jl cr>rba(iﬂylth1o radical in
which alkyl contains from 1 to 4 carbon atoms; or an -NRRp group in which R and Rp are
identical or different and represent a hydrogen atom, or an alkyl radical containing from 1 to 4
carbon atoms,
its isomers, racemates and enantiomers, and the salts of said compound with an inorganic or

organic acid.

When Ry, Ry, Rs, Ry, R and Rp represent an alkyl radical containing from 1 to 4 carbon
atoms, it is a methyl, ethyl, propyl, isopropyl, butyl, isobutyl or tert-butyl radical. When R,
and Ry are a halogen atom, it is fluorine, chlorine, bromine or iodine. Preferably, it is chlorine.
When Ry is an alkenyl radical containing at most 4 carbon atoms, preferably it is a vinyl or
propenyl radical. When Ry is an alkynyl radical containing at most 4 carbon atoms, preferably
it is an ethynyl or propynyl radical. When Rj or Ry represent an alkyloxy radical containing
from 1 to 4 carbon atoms, preferably it is a methoxy, ethoxy, propyloxy, isopropyloxy or
butyloxy radical. When Ry is an alkylthio radical containing from 1 to 4 carbon atoms,
preferably it is a methylthio, ethylthio, propylthio, isopropylthio or butylthio radical. When R4

is an NR4 Rp radical in which R, and Rp are identical or different and represent a hydrogen
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or 6- nenbered cyclic or heterocyclic radical; or an

al koxy radical containing froml to 4 carbon atons, R4
WO epresEnt s a hydrogen atom a hal ogen aton aP¢HUSIRY45500

radi cal ; an al kyl, al kenyl gg al kynyl radica

contai ning at nost 4 carbon™atons; an al koxy or

al kylthio radical in which al kyl contains from1 to 4

b tans; or.an -NR ARB ' ' :
stom &7 e SEicopfeiif fbRuS HabmulPebrplisy 87 B il mino.
methydufifo, &thylamid), itheth@eing@), dfeaiil&hitiony mistiyTethylatiro radical.

carbon atons, its isoners, racenmates and enanti oners,
and the salts of said conmpound with an inorganic or

ni.c acid. \Wen .
NaturBfLP Ry bR et R ol pdS5 s gt it oo Bt Remuda 0, in
particGRE h@Bn SeWBBpouhdd &f ferrislh ki lcontatnhatl amipo dpydtion. These are the salts

i sopropyl, butyl, isobutyl or tert-butyl radical. . V\heln .
formadgfor gnampleawith therfolloyane a&t%hlilyfiff’chl%ﬂ‘fvlﬁ‘éé’ﬂbﬁ‘é?w’ nitric, sulphuric,

.0r QL . LY, .. . ..
phos S dcBf, (RRE ffpiBhic, AALDE, milS BRI sulcail farari, e
oxali¢ypbfoxflic asfretic, aind nikangsufhenicidsistich as methamg and ethanesulphonic
.. propenyl radical. Wien R4 is an al kynyl . radical
aCIdS%m%P%hwgc afidprsyeh as WWH&P&FP&?IU%?%%“&%W%S ¢ an
I propynyl radical. Wen R3.or R4 represent

mylc%h@%gpﬁya]cfg)ﬁ(y radi cal containing from1l to 4 carbon

atons, preferably it is a nmethoxy, ethoxy, propyl oxy,

I sopropyl oxy .or but vl oxy radical. W | .
These, gD R S et R o AP Srasd O i A B BRetige-carth metal
in ord®k &5 86t dor ekarhle 2ddiRutiVdstsOtiPas fidiuth b perasspurp picohdlew,or

|sopropyith|o or buty]thlo radical. When R4 is an NRA
deriveies authoasi potassiwl @rsomiNmapRENRBGr e i denti cal or

different and represent a hydrogenatom or an al kyl

radi cal containing from1l to 4 carbon atonmns,
PrefeRibey, ®;abHy RR% HSR A8 selsttad fromedlkx yecuntuining #hoptbemiatams, Br, Cl,

di met hyl ami no, diethyl am no_or nethyl et hyl am no
pyrolhyd @nd NZ., whareina 1sye1HeCHpMR 2P R 5B efds t 0 the use of

salts of the conpounds of formula (lI), in particular

when the conpounds of formula (1) contain an am no
A prdfenet émivodirhbetsef tie mvedtionsatiesist of pwrpounds offaamulae()) as defined

wth the fo]l ow n% aci ds: _hydrochl oric, hydrobrom c,
above, sglegted framthe, group Consisting of:

6-bromo-2-dimethylamino-4'-hydroxy- [1,1'-Biphenyl]-4-methanol
OH

e
AT
6-Bromo-2-furan-3-yl-4'-hydroxy- [1,1'-Biphenyl]-4-methanol 0

/

2,6-dichloro-4"-hydroxy- [1,1'-Biphenyl]-4-methanol ©H
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phosphoric, acetic, formc, propionic, benzoic,

mal ei c, fumaric, succinic, tartaric, citric, oxalic,
w@bkopenyd7e€, aspartic, and al kanesul phoni ¢ aci dBCHUSIN0HE45500

met hane- and et hanesul phoni c, aci ds, arenesul phonic

aci ds, such as benzene and parat ol uene sul phoni c aci ds

and aryl carboxylic acids. . . . These are also the

salts formed under the action of a base or an al kal

or alkaline-earth netal, in order to gbtain, for

exanpl e, derivatives such as sodi um or” 8 Shdim

al cohol ate or derivatives such as potas or sodi um

S B IR ERRLT T D2

r or nent of the invertion
is the use of conpounds of forrmula (I) as defined
above sel ected fromthe group consisting qf:
6- bronD 2-di net hyl am no-4' - hydr oxy-
[l1,]"-Bi phenyl]-4-nmethanol 6~Brono-2-f uran-
-yI-4'-hydroxy [1,1 '-Bi phenyl] -4-net
2, 6-di chl oro-4" - hydr oxy- )

-Br&rhoiz-mﬁbm aﬂo]xyji rIEBtﬁﬁ@*léL zﬁnﬂuﬁh@ﬂﬁo 4' “hydpoxy? ,and

, 1" - Bi phenyl ] nmet han Brono-2-Ni tro-4'-hydroxy-

[1 1' - Bi phenyl ] - 4-net hanol 6-Bronp-2-pyrrol-1-yl
-4' -hydroxy- [1,1'-Biphenyl]-4-methanol The cofpQ
of formula (I) that contain one or nore asymretri
centers have isoneric forns; these isoners :
m xtures formpart of the invention. The ra
the enantioners of these conpounds al so F. Art<f:g
the invention. The conpounds of fornula used in \{ h

6-Brgmo2gxysrobil -l hit shyidneran{ 1.6 rBiphenybe4-meatanobd by synt hetl ¢
processes known in the art, for exanple, those
di scl osed in US Patent No. 6,147,119. Terns used

The dWRiRufdGVBrhig (IRRGicOfRindel dﬁ@ﬁbrb Asyristric centers have isomeric

specification.
forms; these isomers and mixtures form part of the invention. The racemates and the

enantiomers of these compounds also form part of the invention.

The compounds of formula I used in the process of this invention can be prepared by synthetic

processes known in the art, for example, those disclosed in US Patent No. 6,147,119.

Terms used herein have the meanings defined in this specification.

“Pharmaceutically acceptable salts” means either an acid addition salt or a basic addition salt,

whichever it is possible to make with the compounds of the present invention.

“Pharmaceutically acceptable acid addition salt” is any non-toxic organic or inorganic acid
addition salt of the base compounds represented by Formula I. Illustrative inorganic acids
which form suitable salts include hydrochloric, hydrobromic, sulfuric and phosphoric acid and
acid metal salts such as sodium monohydrogen orthophosphate and potassium hydrogen

sulfate. Illustrative organic acids which form suitable salts include the mono-, di- and tri-
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"Pharmaceutical ly acceptable salts" neans either an
acid addition salt or a basic addition salt, whichever

WO 2006873906Si bl e to nmake with the conpounds of PEEUS2005/045500
present invention. "Pharnacegtically acceptable acid
addition salt" is any non-toXic organic or inorganic
acid addition salt of the base conpounds represented

o B S et AR S S o e
malosid, fuecinic, gidtarid) FapbOe, alRCiaftadO Eitde] AcoBl A s8¢ ttﬁrdﬁﬂ&ﬁlaleic,

as sodi um rmnor%dr ogen orthophosi)hate and pot assium
benzi dh sl benIqiG( enylmfmwlmawe, sehHgeoticc2-pbentxybérizoke, p-

tolueh&uffos as.

e ar‘{goa&ﬁﬁn? Sglgilmgl% abﬁél %9%1%8@%%% ?101913}1%3 are,

hydrcﬁ;metfmnmmifom,c am:detEIfher gie)dﬁ@id or di-&6d k&lts dak b ¥b&ned, and such salts
lutaric, fumaric, malic, tartarlc

can eé}sf m q}&lelég g%‘%ﬁ eg Orﬁlé standially, 9@}%1%@@11@ In m@,. tbe acid addition
salts BY ﬁ%@%@ﬁ?&ﬁﬂ§ aref?l'ﬁﬁ@lé{)lﬂﬁﬁtlﬁ Grate? B8 I G h}ﬂl&)p%ﬁl cf%rﬁ?rgc solvents,

2- phenoxybenzoi c, ptoluenesultonic acia

and, wcjompasisohtodbeinfich hnesothg peweralty deradtitrate higher melting points.
hydr oxyet hanesul foni ¢ acid. Either the nono- or
di-acid salts can be fornmed, and such salts can exi st

“PhairRacehifidi@ly a8cdpysblabRsk ﬁdlt%ﬁ%ft@%bﬁlsl ]pqgmé O Qe &qfl&]&amc basic

In general, the acid addition sal hese” co
additipnsalipelethe somppendsrof Fatnaula anﬂxmaphesaw difyedir mptal d>11 atkaline-earth

and, in conparison tq their fr
meta D AR0K Gos b 5L} Ry Kptanstio SHP e AR RHTE g By droxides:
amm@tia /v alipRitis BRORUL ] &akdriatRCH SR Binthel @E‘télﬁaseiﬂéjchﬁ'aﬁﬁhe
al ts" nmeans non-toxic organi ¢ or inorganic basic

trime &ﬂn?liﬂ% And picpling f Theslastap olithe eppropraiesalt may. be Emmmraso that
the e ﬂ!)ﬂ‘ﬂ:}}dk dlpfetr%aleférsef%l!(&{ énqgn eC rrtt o met Al h%/ ﬁ:lﬁo XJ own to one

SUCh as *s0 potassium ca

skilledam therarby dr oxi des; ammoni a, and allphatlc allcycllc,
or aromatic organic am nes such as nethyl am ne,
trimethyl amne and picoline. The selection of the

“PatiGHYPHRREY 28rrs BldodBR¥niREl, sfmlo;{stf‘gpé ?rﬂ)lé Fb?tmfchﬁdoegsst(%s |

not hydrolyzed. The sel éction Critem a

guinea ppgo pnd atimagealstcned hunmsknown to one skilled in the
art. "Patient" nmeans a warm bl ooded ani mal, such as
for exanple rat, mice, dogs, cats,

“Treat” or “treating” means any treatment, including, but not limited to, alleviating
symptoms, eliminating the causation of the symptoms either on a temporary or permanent
basis, or preventing or slowing the appearance of symptoms and progression of the named

disorder or condition.

“Therapeutically effective amount” means an amount of the compound,which is effective in

treating the named disorder or condition.

“Pharmaceutically acceptable carrier” is 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
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gui nea pigs, and primates such as humans. "Treat" or
“"treating" neans any treatnent, including, but not

WO povbZXI2¢ 0, al | evi ating synptons, elinm nati ngP€TES2005/045500
causation of the synptons eijher on a tenporary or
per manent basis, or preventing or slow ng the
appear ance of syrrptorrs and progressi on of the naned

to the a?%le%t? Oné éxa 611 s!ugfrl] 2 c { %H{’léc%ﬁ 1!:%ly vachc%q(qéiﬂlé( Gil typically used

RS Pan ams Ut e conp
for ptiteal hdididirativeat i ng the nanmed dlsorder or condition.
"Pharmaceutically acceptable carrier” is a non-toxic
sol vent, dispersant, excipient, adjuvant or other
material which is mxed with the conpound of the
“Sterpoiseyners” isragemerab terinfonallispmers gf dherindividual moleenles drat giffer only in
a_dosage for

the ogggg‘bqngatctﬁelgawl ig ﬂ?% %tdpgﬂ?%ermprr I'Ill‘élﬁ%e TSgrs éenamnf)mers)

geonRlricéfNransy RomeR! aldisGrhéd BB eempbeials |\Mtlﬁ1ﬁ©@ﬂh@bb@ &hidal center that
typically used for parenteral admnistration.
are nofgpisTas Hingerseat 9ne jpBotherdinsiertoisosien)f or al | i soners of
the individual nolecules that differ only in the
orientation of their atons in space. It includes
M Inr@atihgragetidn afficted (dthandondinslescried mbbvd a compound of
(cis/trans) isoners, and |somsr$ L %o ou ds with
o (2%

Formyy @) ¢anche dshinisierscin apy forgh ox e (CSPRCHRY e s
bioavAilaMB Sy A1 ?%p'%ﬁﬁcaﬁlg eﬁ%{: a A on?ﬁrﬁ‘ludnll ofal1§aubiE %lﬁllly, buccally,

patient afflicte tion descrifbed a
subcuxammusihydlmfanﬁswmrllsa n(tta)venmmlyo cranglicimaldy, ertmasahlyarwtally, topically,

o g oSt 6 B RIS P AL s o

and &R éfrhﬂﬁﬁhlsbfatld?f’&%&ﬁdlﬂg uﬁdiﬂ‘hb' HaRRAS taracteristics of the compound
i ntranmuscul arly, i ntravenous@% llltransderrml ly,
It

selectadtfonihgsahdijion oe disedsk §Q be oAt fysta@an thm@wasm@he cppudition of the

. skil] in the art of pre :
paicfing ForeSeki shieeadh of & rhohe sBr K Qe Plpmggporica
Scierfte P B B &) Mack%bﬁélﬁﬁ%@& @090} AcafioRiteS hérsh b;frefelaalce

compound sel ected for the condition or disease to be

T:hﬁ gaﬁaﬁgsitiéﬁgeoﬁhégﬁsé?ﬁ itveRticH $89 56 adinkiBsteRAStdliyofor@kample, in the
form of tablets, troches, capsules, elixirs, suspensions, solutions, syrups, wafers, chewing
gums and the like and may contain one or more of the following adjuvants: binders such as
microcrystalline cellulose, gum tragacanth or gelatin; excipients such as starch or lactose,
disintegrating agents such as alginic acid, Primogel, corn starch and the like; lubricants such
as magnesium stearate or Sterotex; glidants such as colloidal silicon dioxide; and sweetening
agents such as sucrose or saccharin may be added or a flavoring agent such as peppermint,
methyl salicylate or orange flavoring. When the dosage unit form is a capsule, it may contain,
in addition to materials of the above type, a liquid carrier such as polyethylene glycol or a
fatty oil. Other dosage unit forms may contain other various materials, which modify the
physical form of the dosage unit, for example, as coatings. Thus, tablets or pills may be
coated with sugar, shellac, or other enteric coating agents. A syrup may contain, in addition to
the present compounds, sucrose as a sweetening agent and certain preservatives, dyes and

colorings and flavors.
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see Rem ngton's Pharnaceutical Sciences, 18th Edition,
wok@k/0RIRd | shing Co. (1990), incorporated her ePeI/b§2005/045500

reference. The conpositions gf the present invention

may be admi nistered orally, Yor exanple, in the form

of tabl ets, troches, capsules el i xirs, suspensions,

ﬁ%‘?ﬁnssd& ﬁ]tl%) uﬁgl%s em%¥ ncﬁ%ﬁﬁnﬁ %r oiatﬂg f(rjﬁbgwih;g Iﬁ&] uvants:

stenl@ﬂilhhéﬁ@efﬁtﬁh abivage fsy 1ﬁJ@@t|ibn’;ISa1[ﬁeCBbDﬁT0M$ﬁﬁéd 01l$$p(§19éth3d1|eﬁ6 glycols,
gum tragacanth or gel atin; excipients such as starch

glycesine, prepyiens eluead ion plgr sntheiic sgWieR1S; AibRciadal Asgmta ﬁléch as benzyl
alcoh%f&ﬁmetﬁgli n]g@&?eln arﬁ%&!haﬁ{sashglj? a@iofieadid Bles ng Hsﬁﬁﬁ& Scilgelatmg
such as a

sium Stearate or Sterotex; nts
agent8 Suchods| emlilyla{e didthine®eraadenis iadiel; bualifiets sm&msmnetmgs agteatessor

phosiaes oY AT R EhENS RETLF SR, D o a0y gy degrose. The

e
paren?crraf;% ?%QQUJH (?a\’l‘?fe g@%l{)g%ﬁﬁﬁ%ﬁr#ﬁ 5! dfﬁt§ Ebl{égyﬁn%eg ?)IEngiuztl%le dose vials.
|
T} ggsgg@or & %ngp%cﬂ cohfbol s o Bliaa iR AP LA Whe
therapaiticallylci Viey du@ndmtgmpﬁﬁu&rpmmlanmmmm dhd sevelity of the

physi cal form qf the dosage unit, for e
Cond’él@at tha gatienthe formuiatiop sother yderlyingyisepse S&%ngi tgat faf— ppfient is
suffeﬁﬁ'g fom, SHEbBF me@Eattini®h é‘?ﬁﬁy%e' ébn&ﬂ?éﬂtlggldﬁﬂﬁ%ﬁed t6\the patient.

fay contain, in additifon to th resen
Geneczdlyp dmrmbmposm]s@ff@rmslad veiNexhihil thepr amp[euacn@btxqusat dosages of

perw ey popt e betiactf Rl od eV Ry Rl BERE S pgtept bocy

weighfddyhe fol lowing adjuvants: sterile diluents such as
wat ér for injection, saline solution, fixed oils,

TBQ EX&EM lof El‘f Pgll)l}’cﬁﬁ%n% ang Ml (ﬂgcus&rd%}’e%lﬁ Hfe Iﬂzkéb%/q{lccﬁf)orated

er synt IC SO vent ant 1 bacterial agents”such as
Mnmbbyzmkmmbeohol or nethyl paraben, anti oxi dants such as
ascorbic acid or sodiumbisulfite; chelating agents
such as ethyl ene diam netetraacetic acid; buffers such
asTlcfellatvirgy, exahdpiedtihsstiate thb dpphtadewithowt hagentrdirhitingtite
adj ustnment of tonicity such as sodium chloride or
dextrose. The parenteral preparation can be encl osed
in anpul es, disposable syringes or nultiple dose

PHA&M‘A&OLOGICAL STUDY OF THE PRODUCTS OF THE INVENTION

BINDING ASSAY

A number of compounds were tested for ERo and ERP binding using Panvera’s Fluorescence
Polarization Competition Assay Kits (cat. nos. P2698 and P2700). Briefly, ERo. or ERP were
thawed on ice from —80°C. An estrogen receptor and fluorescent ligand (Fluormone TM)
complex was formed at a 15/1 molar ratio for ERct and at a 10/1 molar ratio for ERP (2X
complex). Serial dilutions of the test compounds were made in assay buffer and the assay was
initiated by adding 50ul of the 2X receptor-ligand complex to 50ul of compound solution in

black 96-well plates. Zero percent competition (theoretical maximum polarization) was
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The dosage range at whi ch conpounds of Formula |

exhibit their ability to act therapeutically can vary
waelewendi’ag upon the particul ar conpound, the sSPUBEDS1095/045500

of the condition, the pati eﬂé, the fornmul ation, other

underlying di sease states That the patient is

suffering from and other nedications that nay be

meas SRR SO G 4 1P o B RLA bimplcs. The
platestyii2E BREVALE afGideNild bifiRindlin YRSEER 8t RbmbepeRiurabPlarization

0. 001 nog/ kg of patient Body weight/day to about 100
valuen@iRgvae repaltriodnngenduip Tedugh aﬁ@éﬁ@ reppléocat Bartesd with g HARCyte

bl ) d >t .
Bl g U A 0L S A el 58 550
respe@BRP  1®fta twab H%tl'_%%ﬁfhsﬁl goh 1R At tegfesyibh BadiICIovitvardetermined

Solimiting it: MACOLOG CAL STUDY OF THE PRODUCTS OF
using ﬂﬂ@hl’m%mmssmgl wes neday the 5sifsense compedihounds wer e
tested for ERa and ERb bi ndi ng using Panvera's

Fl uorescence Pol ari zati on Conpetition Assay Kits (cat.
OLIGOBENDROS YAHM toxicig0yssapri ef | y, ERa or ERb were t hawed

]9In ice from-80 0OC. An estrogen receptor and

t 1 d I .
Primdgy g o S ot S BASe AnE TB e E1 SFB cay ot
postnétglt I;aféc@ E{)ag% alvied) CHERh &M ges et M mebheld bl B8sueqasti€chanically

. est  ci unds %re made ih assay buffer and the assay
dissosiatsd.i @xltsi vectre dlated cadbll iask emnd feid witle DMENec 8048 | gand

. £O X _to 50ul compound sol uti inb 6-
EnricRLBLEN woth getp b BRER Y ezt oS bt lyer and
were BaRbé il deftit) fe@ SIFERASSERD supplekhted oaMtthé riitdge) RDGH-AA

buf fer and 50ul of the 2X receptor-ligand conplex. The
(10nghmbtaad Fdt-8 (109gllbit ed after gentle shaking in the dark

at _room t emxper j.zat |
o e gl RS o T B0 HBA TR Y Eplemenc
with FI3FR1 {(8Chg/int)24hoARBt plafihy andseaBnvere geobar uridémareshiaonditions for 7
at excitation and em ssion wavel engths of 485nm and
days pragiimexperimental assays.
Cells were plated in 96-well plates, 10,000 per well. Medium was changed to fresh medium
and cells were pretreated with compounds for 1 hour. Toxins were added to give the following
final concentrations: Sin-1 10mM, Camptothecin 10uM Dose response.
After 24 hours, medium was removed and assayed for LDH activity using the Promega
cytotox 96 kit (catalog# G1780). Results were calculated as percent protection against toxin-

induced toxicity.

These compounds have been assessed for their efficacy in protection against cell death
produced by toxic agents such as SIN-1 (3-morpholino-sydnonimine, producing peroxynitrite)
and camptothecin. The target cells assessed in vitro are primary cultures of rodent
oligodendrocyte progenitors and their mature counterparts. Protection by these serm-like
compounds have been compared to17-B-estradiol and arzoxifen (a commercially available
SERM).



respectively. Data was anal yzed using non-|i near

regression and | C50 val ues determ ned using G aphPad
wriosir37B66t r adi ol was used as the reference coP@DUSINNS/045500

OLI GODENDROCYTE toxicity asiiy Primary rat

ol i godendr ocyte progenitor Tls were obtained from

the cerebra of 2-3 day old postnatal rats (Sprague
Dawl ey). The neni nges were renoved and tissue was
mechani cal ly dissociated. Cells were plated on T75
flasks and fed with DVMEM + 10% FBS. Enriched OLPs were
coIIected by nechanlcal separatlon fron1the astrocytic

assays Cells were

tes, 10,000 per well. Medium was

ium anqsfzel |'s were pregtreateg withqg
Toxi ns were added to give the

ngentrations: Sin-1 10rM

After 24 hours,

LDH activity using
I6Kit (catal og* GL780). Results

As_gpercent protection agai nst

kiclty. Theg@0conpodifds haMe beerf 12

erf\efflcacy in protection agai nst ceI

ﬂuced by toxic agents such as SI NI

| i no- sydnoni m ne, producing peroxynitrite)

' rget cells assessed in vitro

rodent ol i godendrocyte

7 Protqﬁtlon 11

5 of
r natur&)countsfparts

OH

93 18 5 36 6

é2‘;‘1::)‘1.r"omo—4'~yh‘'}/611;(;:(3:'6- O oH
(1H~pyrrol—i-yl)— L1 ‘
biphe yl]-4 methansi (Ny 408 1 &7 10 15

ipnenyl|-4- HO \ /
ZQ-br01no-4'—hydroxy;6‘
fnitro-[l,l'—biphenyl] e 105 8 16 16 12
Emethanol

? signifies the percentage protection obtained with 10pM.
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conmpounds have been conpared tol 7- b-estradi ol and
arzoxifen (a commercially avail abl e SERM . Cpd
w®Re060tiTee ERB sel ectivit_y 9%°rotection (Sl N 1PQT/ERA05/045500
ERb Fold Diff OLP COL Bindi ngzbl nding 1 C OnM | C50nM
10nM 10nM ! 2- br ono- 6- (furan**3- yl)-4'~hydroxy~ {1, 1-
157 25 37 16 bi phenyl]-4-net hanol 2-brono-6"
di met hyl am no-4' ~ hydroxy- [1,1'- 420 37 1 1 45 12 ‘
bi r hbnyl ] -4- et hanol ' signifies the percentage
protection obtained with 10nM What is clained is: 1. A
What'1§tBfidedfs: treating multiple sclerosis patients by
protecting their neurons or oligodendrocytes which
conprises admnistering to a patient having nmultiple
1. A siethed 0§ trsatmgtlhelm.p]msmtarm pqueeifsfbefqmtvetn@rtb@m newpngor
ound of Formul a

oligodkBRELEN I FoaREyY: FminBiarhgan e 2 g Fhs hot g sgleosis a

theraﬁéﬁﬁ&‘?l@l AcBiive Showht BY dCORBBuRL FForfBdlaTepr esent s an
radi cal containing from1l to 4 carbon atoms or a

hydrogen atom R3 represents a hydrogen atom a
hal ogen atom _an al k radi cal containing froml to 4
carbon at ons;Ra RB group in which RA and RB are

in which n is O or 1, R, represents an alkyl radical containing from 1 to 4 carbon atoms or a
hydrogen atom, R, represents an alkyl radical containing from 1 to 4 carbon atoms or a
hydrogen atom, R; represents a hydrogen atom; a halogen atom; an alkyl radical containing
from 1 to 4 carbon atoms; an -NRRp group in which R and Rg are identical or different and
represent a hydrogen atom, or an alkyl radical containing from 1 to 4 carbon atoms; NOy; a 5-
or 6- membered cyclic or heterocyclic radical; or an alkoxy radical containing from 1 to 4
carbon atoms, R4 represents a hydrogen atom; a halogen atom; a hydroxyl radical; an alkyl,
alkenyl or alkynyl radical containing at most 4 carbon atoms; an alkoxy or alkylthio radical in
which alkyl contains from 1 to 4 carbon atoms; or an ~NRaRp group in which R and Rp are
identical or different and represent a hydrogen atom, or an alkyl radical containing from 1 to 4
carbon atoms,

its isomers, racemates and enantiomers, and the salts of said compound with an inorganic or

organic acid.

2. The method of claim 1 wherein R;is H.

3. The method of claim 1 wherein R,1s H.
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al koxy radical containing froml to 4
WO eee3Fné S a hydrogen atonm a hal ogen

radi cal; or an
carbon atons, R4
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radi cal ; an al kyl, al kenyl O{ﬁ al kynyl radi cal
contai ning at nost 4 carbon atons; an al koxy or
al kylthio radical in which al kyl contains from1 to 4

C : . - NRAR_B. group.,i.n ich RA and RB

C L AR or Ghinf BT RS s SHo B FRALSLY fhufbigas carbon
atomatRirCl, giyraltyl ahdk Wz, J whbreial Z Beivhéd OHng Grom 1 to 4

carbon atons, its isoners, racenmates and enanti oners,

and the salts of said conmpound with an inorganic or

iy T R R T 0 S

The net 0 aim is H 4. The nethod
of claim1l wherein Ris selected from al koxy
\(fvﬁ@@%m 4 Cfilr.bo atoms, Br, O, pyrollyl and NZ2,
mepiqdsofSlgipe} whepsinyaidsompoupg et (I)fs selegterhfom the

groupOiffitifg B¢ is Br or G. 6. The nethod of claim1l
wher ei n"sai d conpound of formula (1) is selected from

the group consisting of: 2-brono-6-dinethyl am no-4
'-hydroxy-, [1, 1, -Bi phenyl].-4-nethanol,
2-brogien SRR vilyfi4 sk Sy UL b BRI g methanol,
' - Bi phenyl ] -4-net hanol, 2,6-dichloro-4'-hydroxy-
[1, 1" - Bi phenyl ] -4-net hanol, 2, 6-di brono-4'-hydroxy-
2-Brquo-p=fpiaptienl4 hydrorgt bhh'eBiphenyl-dmetigand,t r o- 4° - hydr oxy-
[I,]"-Bi phenyl]-4-nmethanol, and 2-Brono-6-pyrrol-I-yl
-4' -hydroxy- [I|,|"'-Biphenyl]-4-nethanol 7. The nethod

2,6-dichlozd-dl-hydroxhen gi-BigtRh gl athe@biole amount is
adm nistered daily and is in the range from about
0.001 to aboutl OO ng/ kg of patient body wt./day.

2,6-dibromo-4'-hydroxy- [1,1'-Biphenyl]-4-methanol,
2-Bromo-6-Nitro-4’-hydroxy- [1,1'-Biphenyl}-4-methanol, and
2-Bromo-6-pyrrol-1-yl -4-hydroxy- {1,1-Biphenyl]-4-methanol

7. The method of claim 1 wherein said effective amount is administered daily and is in

the range from about 0.001 to about100 mg/kg of patient body wt./day.



