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It has now been found that an amino alcohol such as disclosed thereafter has a beneficial effect in
the treatment of autoimmune diseases such as multiple sclerosis, peripheral neuritis, optical

neuritis, amyotrophic lateral sclerosis (Lou Gehrig's disease) or uveitis.

Amino alcohols which can be used according to the invention are compounds of formuia |

R, X Rs NH,
T T R |
(CH,),

R, CH,OR,

wherein X is O, 8, SO or SO..

R; is halogen, trihalomethyl, OH, Cyyalkyl, Ci4alkoxy, triflucromethoxy, phenoxy,
cyclohexylmethyloxy, pyridylmethoxy, cinnamyloxy, naphthylmethoxy, phenoxymethyl, CH;-OH,
CH2-CH,-OH, Cy4alkylthio, Cqsalkylsulfiny!, Ci.alkylsulfonyl, benzylthio, acetyl, nitro or cyano, or
phenyl, phenylC,_.alkyl or phenyl-C,_4alkoxy each phenyl group thereof being optionally substituted
by halogen, CF,, Cy.qalkyl or Ci.aalkoxy;
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C,4a|kylsuﬁ%ﬁwgﬁﬂmggfgylthlo acetyl, nitro or cyano, o?cw%%%%W¥ 5d
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Ry, is halogen, trihalomethyl, C;4alkyl, Cqsalkoxy, Cilalkylthio, Cy..alkylsulifinyl, C.salkyl-suifonyl,

wherein

aralkyl, optionally substituted phenoxy or aralkyloxy;
Rz, is H, halogen, trihalomethyl, C,..alkyl, Cq4alkoxy, aralkyl or aralkyioxy;
Rz is H, halogen, CF;, Cysalkyl, Cq4alkoxy, Cs.alkylthio or benzyloxy;
Rss is H, Cyalkyl, phenyl, optionally substituted benzyl or benzoyl, or lower aliphatic C 1sacyl;

Rsa is H, monohalomethyl, Cy.alkyl, Calkoxy-methyl, Ciaalkyl-thiomethyl, hydroxyethyl,
hydroxypropyl, phenyl, aralkyl, C,salkenyl or —alkynyl;

Rsa is H or Cqsalkyl;

Rza is H, Ci4alkyl or a residue of formula (a) as defined above,

Xais O, 8, SO or 8O;; and

n, is an integer of 1 to 4;

or a pharmaceutically acceptable salt thereof.

With regard to the compounds of formulae (1) and (1), the term "halogen” encompasses fluorine,

chlorine, bromine and iodine. The term "trihalomethyl group" encompasses trifluoromethyl and
trichioromethyl. "C,.; alkyl® encompasses straight-chained or branched alkyl, e.g. methyl, etnyl,
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wherein
Rs, Ra, Rs, Rs and n are as defined above; and

Rs is hydrogen, halogen, Cy.;alkyl, Ci4alkoxy or trifluoromethyl.

Further preferred compounds of formula {la) are those wherein R; is chlorine, e.g., 2-
amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]ethyl-propane-1,3-diol and its corresponding
phosphate derivative, phosphoric acid mono-2-amino-2-[4-(3-benzyloxyphenylthio)-2-
chlorophenyllethyl-propyl] ester. The phosphoric acid mono-2-amine-2-[4-(3-benzyloxyphenylthio)-
2-chlorophenyllethyl-propyl] ester can be prepared enantiomerically pure by the procedures
described in WO 2005/021503.

Preferred compounds of formula Il are compounds of formula (lla)
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chl orophenyl ] et hyl - propyl ] ester. The phosphoric acid

nono- 2- am no- 2- % 3- benzyl oxyphenyl t hi 0) -

2- chl or oph&¥R/}9 ?zﬁé’q propyl] ester can be prepared enanP¢HRRAPHARFIS)
pure by the procedures described in WO 2005/021503. Preferred
conpounds of fornula Il are conpounds-%f fornula (Ila) OY aa R NH
ORIla (CHz)7e Rze Rs4 wherein WD 2007/028821 PCTI EP2006/ 066150 - 4-
Y is 0 orf 80 emy E‘I‘?éa R33, R5a, R7a and na are as defined above.

Pr eferreqqch{rp emdrf %%%b%o\%re t hose wherein R3 is

chl ori ne,

ggpﬁglsgyb%%ﬁﬁg l ; hl O%ﬁnof g‘rlggl adﬁg?lye lhose lfqltlgnc Iolrme e.g., E amino-4-[4-(3-
nono- 2bemnyla@yphehﬂth(o&zmnﬂqﬁmnypmwytbhian}e—-‘l 2ofC theo rappBsnking 2 pinebharich wtid

ezt BERRHG RGO Baebamani 2 <souphyiia IR0 peyd 2o Ao+

corres p@mzdiongahphyj@m}r@fqhmrtamedyll-z-ethy[butane -1 ol and the corresponding phosphoric acid
nono- 2;,ant 2- et hyl buty
|] ester. %ﬁgﬁ%&é%ﬁ&%%l@%%%b nl|I0{71“’)p¥z;1r knomﬁg&ﬁgé{%‘%re di scl osed

€. g. | BoMBOHII2SH2Rpmulde | Qr?d QZgr%BﬁnomdaNéP(Mé Q%@ﬁé@d \%S«R%bb%h%ost Weo
phosphgé,% at ed derivatives being, djscl 9 74297, the

cont enfd/0¢?? %ﬁ"@h"‘*%ﬁ@&%%6?%5’6?%\’?&1*hﬁ&r“éﬁﬁbc’ﬂgﬁt?%f’%fﬂvéﬁ‘é’é beigh@pglosed e.g.
entir etrvwocﬁmmmmdﬁe chantérﬁié rﬂﬂmhlbea@dmtdrpcsfaﬁed berdifi B a&feEbnas intheir entirety.

compoukauPBIn BT Himtlet T nd ey SRSt SR haeE SR ot 4.
(3- ben%ﬁ&@%x&z\w&e&.bﬁ%s &7 SHRBLARDGIYR! B L P BUl Bl ronGa M 2 1

prepar e res for's
corrpoufﬁ:lbefdﬁlgmhb@dih'@) -§- chlomhmllgtmmrgmm%te(rs eean @e gprepg@geyttnanmntﬂle

12). oBFo'chﬂlrésy fo?gﬁdtwélﬁ%mgmylélg? §$rﬁ;&lﬁﬁﬁH§ Qéscf'fgédw ba il Wo ?JE]@!OEF 503 (see,

phosphoryl ated derivatives thereo particular of for (la
can beegrapared! rRd AR hOpiRally ?Ctl}{?|CPWEPL|'T§'St°ﬁ§"“CﬁJH"6'cf8EiW‘% (lyas¢ phaseporylated
e.g. Uén\)dtl\ﬁgseﬂﬁté%ﬂ iat péﬂlcularsymfdﬂﬂﬁib&la \gdn. bé—bred?ﬁﬁedl@ﬁ_r'\rgjﬁﬁtﬂlt;( 200y the

f‘lsa)a " piseTRe fee Bef R oy Hbtdifing ¥ o SRS, 961 5 81887 8a7b 0B % s an

2-[4-( axdmpﬂa,ydroowlphgrachtmpmpamdmf emiqhhelrfyin}m tiy), pposppptid ass trene-2eatino-
be pr eE—Efﬁ-?‘oqb&'ﬁ:yfggﬁ(ﬁ%ﬁﬁtﬁ%)—b&hiorophenyuethyl—propyl] ester, can be prepared as described in

the scheme below utilizing the procedures of Hinterding et al. (2003) supra.



3

the schene below utilizing the procedures of Hinterding et al. (2003)
supra. WD 2007/028821 PCT/ EP2006/ 066150 -5 a) Boc-anhydride CLOO s
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equi val ent of step a), 6 equivalents tetrazole (recrysta Il%from
toluene or 0.45 Min CH3CN) and 2 equival ents

di -t-butyl di et hyl phosphoram dite in dry THE (RT, 3 hours). f) 5

equi val ents H202 (30% directly into the reaction m xture of step e)
(OC, 1 hour). Isolation: the reaction mxture is quenched with
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a) 1 equivalent of compound 1 and 1.2 equivalents Boc-anhydride in dioxane/acetonitrile or
DMFwater (depends on solubility) + 1.2 equivalents NaOH 1 M in water (RT, overnight).

b) 1 equivalent of step a), 1.5 equivalents 2-nitrobenzoylchloride and 1.6 equivalents pyridine in
CH.Cl, (RT, overnight}.

c) 1 equivalent of step b), 3 equivalents acetonedimethylacetale and 0.1 equivalents p-TsOH*H;O
in toluene (95°C, 3 hours).

d) 1 equivalent of step ¢) and 0.075 equivalents K.CO; (powder) in MeOH/THF {1/1) (RT, 4
hours).

e) 1 equivalent of step a), 6 equivalents tetrazole (recrystallized from toluene or 0.45 M in CH;CN)
and 2 equivalents di-t-butyldiethylphosphoramidite in dry THF (RT, 3 hours).

f} 5 equivalents H,O, (30%) directly into the reaction mixture of step e) (0°C, 1 hour).

isolation: the reaction mixture is guenched with sodium thiosulfate (saturated in water} and

extracted with ethyl acetate (3 x).
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P/l OO Chiralcel OOH I ~1 i OSC / OSI O ~CO NI~ NO PLO
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phenyl ] -2-h Aeth) Pt ester The conpounds of forrmulae Il and
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et hyl but ane- 1-ol can 't;i{bepér g descri bed enirgeel OPHl EP 1 548 003
p

~—

Al . Preparation of su cghpounds formulae Il and Ila in high
optical purity, can be e d e procedures described e.g., in
H nterding at al. (2003), supra; and Hinterding at al., Tetra Lett,
Vol . 43, No. 45, WD 2007/028821 PCT/ EP2006/ 066150 -7 pp. 8095-8097
(2002). Lptically active phosphate der%zfilyes of conpounds of

struct @ fornul ae o} s Cl
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TFAH20C 85/5 (room temp)
10 min

©\, @Vo s o
8 Cl \©/
0\©/ ” QH
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NH, e
HO—p
N\
HO—p”
/A O OH
Q OH

Phosphoric acid mono-{{8)-2-amino-4- Phosphoric acid mono-{{R)«2-amino-4-
[4-(3-benzyloxy-phenylsulfanyl)-2-chloro- [4-(3-benzyloxy-phenylsulfanyl)-2-chloro-
phenyi]-2-hydroxymethyi-butyl}ester phenyl]-2-hydroxymethyl-butyt}ester

The compounds of formulae Il and lla, .e.g., 2-amino-4-{4-(3-benzyioxyphenylthio)-2-
chlorophenyl}-2-methylbutane-1-ol and 2-amino-4-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]-2-
ethylbutane-1-ol can be prepared as described e.g., in EP 1 548 003 A1. Preparation of such
compounds of formulae 1l and lla in high optical purity, can be prepared by the procedures
described e.g., in Hinterding et al. (2003), supra; and Hinterding et al., Tetra Lett, Vol. 43, No. 45,



Il and Ila, e.g., phosphoric acid
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of R4 asrdpdeindicSforingln | ar it onp pharehaoéutkcallynadcaphablewhittreranfR7a is H or

C ,alkyl, or a phar maceut i cal |y acceptable salt thereof. 1.4 A

met hod for sI 8 t he £ oqr Ion of phéSl cal djsabili t% reduci ng
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phar nnewmcmttbgdiyamptaalblseltMreof t hereof . WD 2007/ 028821
PCT/ EP2006/ 066150
1.3 A method for alleviating or delaying progression of the symptoms of a demyelinating

disease, e.g. muliiple sclerosis or Guillain-Barré syndrome, in a subject in need of such freatment,
which method comprises administering to the subject an effective amount of a compound of
formula | wherein each of R, and Rs is H or a compound of formula Il wherein Ry, is H or G,alkyl,
or a pharmaceutically acceptable salt thereof.

1.4 A method for slowing the progression of physical disability or reducing the rate of clinical
relapses in a subject with established multiple sclerosis, which method comprises administering to
the subject an effective amount of a compound of formula | wherein each of Ry and Rgis H ora
compound of formula 1l wherein Ry, is H or Cy4alkyl, or a pharmaceutically acceptable salt
thereof.
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the methods according to 1.2 to 1.7 above.

3.1 A pharmaceutical composition for use in a method according to 1.1 above, comprising a
compound of formula | or Il or a pharmaceutically acceptable salt thereof, together with one or

more pharmaceutically acceptable diluents or carriers therefor.

3.2 A pharmaceutical composition for use in any one of the methods according to 1.2 to 1.7
above, comprising a compound of formula | wherein each of Ry and R is H or a compound of
formula [t wherein Ry, is H or C,.4alkyl, or a pharmaceutically acceptable salt thereof, together

with one or more pharmaceutically acceptable diluents or carriers therefor.

4.1 Use of a compound of formula | or 1l or a pharmaceutically acceptable sailt thereof in the
preparation of a medicament for use in a method according to 1.1 above.
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attack is usually lethal. In the chronic relapsing disease models rats undergo one to three

relapses following the acute disease bout. These relapses are usually from very mild to severe
and are observed within 20-100 days after the acute bout.

1. Acute EAE model

Female Lewis rats are immunized by intracutaneous injection in the hind-paws with 0.1 mL of a
mixture of guinea pig spinal cord and complete Freund's adjuvant [Difco H37 RA] (3.5 g guinea
pig spinal cord + 3.5 mL 0.9% NaCl + 105 mg M. tuberculosis [Difco H37 RA] + 7 mL CFA (Difco
H37 RA). Five-ten rats per group are used and somatic symptoms are judged daily on a scale of
0-3. The number of diseased animals as well as the time of onset of the disease is recorded.
Test compounds, e.g. a compound of formula | or Il, e.g. [Compound A: 2-amino-2-[4-(3-
benzyloxyphenylthio)-2-chloraphenyi]ethyl-propane-1, 3-diol; Compound B: {R)-2-amino-4-[4-(3-
benzyloxyphenyithio)-2-chlorophenyl]-2-methylbutane-1-ol; and Compound C: (R)-2-amino-4-[4-
{3-benzyloxyphenylthio)-2-chlorophenyl]-2-ethylbutane-1-ol) are administered daily from days 0-13
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As shown in Figure 1, Compound A prevents disease symptoms when administered orally at

doses between 0.1 and 10mg/kg/day in this model

Figure 1 shows the dose response effect of Compound A on prevention of disease symptoms in
the acute EAE model.

2. Chronic-Relapsing EAE Model

Chronic-relapsing EAE is induced by injecting an emulsion of guinea pig spinal cord in complete
Freund's adjuvant in the hind paws of Lewis rats. Six to ten rats per group are used and somatic
symptoms are judged daily on a scale of 0-3. The number of diseased animals as well as the time
of onset of the disease is recorded. Treatment with the test compound, e.g. a compound of
formula | or I, e.g. Compound A as defined supra, is started on day 16 (after first disease bout)
and continued until day 31. The statistical significance between treated and untreated groups is
analyzed on each day using ANOVA analysis of variance followed by Dunn's multiple
comparisons. In the absence of drug treatment 80-100% of the sensitized rats show clinical

relapses during the first 40 days following immunization.
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root Ofmmeric scale of progressive paralysis: 0, no paralysis; 1, loss of tail tonicity; 2, hindlimb
weakening or ataxia; 3, hindlimb paralysis with or without urinary incontinence; 4, hindlimb and
forelimb paralysis; §, moribund or death. Clinical scores are evaluated on a daily basis, while body
weight is determined every other day. At the peak of clinical disease, prior to treatment, animal
groups are rearranged such that the clinical disease scores are comparable. Treatment of animals
begins at the peak clinical disease on the 12" day and continues daily the 33"™ day post-
immunization (total 22 days). The test compound or vehicle (for the control groups) is
adminjstered orally daily.

In this assay, Compound A administered orally at a dose of 0.3, 0.1 or 0.03 mgfkg/d effectively
inhibits chronic EAE, Statistically analysis demonstrates significant reduction in clinical disease at
each dose of Compound A compared to that of the vehicle group.

Clinical Trial
Suitable clinical studies are, e.g., open-label, dose-escalation or randomized, double-blind studies

in patients with the aforementioned demyelinating diseases, multiple sclerosis, peripheral neuritis,
optical neuritis, amyotrophic lateral sclerosis and uveitis. The beneficial effects on these



tail with a single injection of 200 |d antigen/ CFA. The resul tant
chronic disease is evaluated using nuneric scale of progressive
paral ysi s: W® 20002881 al ysis; 1, loss of tail tonicity; ZCTAEREIGHEES
weakening or ataxia; 3, hindlinb par ali%m s with or without urinary

i ncontinence; 4, hindlinb and forelt par al yS| s; 5, noribund or
death. Clinical scores are evaluated on a dai bas whi | %/
wei ghtaytdmaene fiserreg. @W%ﬁrﬁwdcﬂwcﬂv@wy%ﬁﬁé%%'t%f)f fb?%f“n%t fﬁ?s which are

dlh Sealslﬁ?wwﬁ ik QUcH 1@ d feRedrngkiled iRk BRI Sugt Qudiss rﬁﬁyealicﬂﬁﬁ §uﬁt@@€€b édm:}ard that
the cll

di T
bogi neS T8 Bha MSBREEPY A roroRgRE TCRHE" 1 3¢ ACNay Oistr s 8T £ Ryrbknaton
daily mfrsecmaduodsays pitis & secamidinigzaubstance| t ot aI 22 days) The test
ggn})g;ufpcir e%rﬂﬁllg %?a?er(tg %h PJI'%) &%ZEFHEJIJHQ%‘B@ téér%ms fé%%lv@ 'tl% t%éteészug%%ﬁrlvcl !.g
0. 3, 0a gorgroud ©Bfong¢zlagbdll @fréfe@blymowpoummpfﬁpwi%hmmww eggEof Ry and Rs is H
Stat | Sér'acc%Hp\su@rﬂa# JXﬁﬁLﬁa %meﬁ ﬁseﬁ o§t94%|k§n' s,amharn%gmlba@ é&e&hb@gs@

di sease at ose O oun rrpare he ve icle
gr oup. thezeph abaiﬂaﬂvﬂoaageseana!s*ﬁ@ reg pm a8 Saneral F*é&caé$téte Oéthf patient is

open- | ahak até'@ﬁv@el@}s Wbtﬂ%ic@lrhn@ riatfo?é’i@@ @c@rﬁﬂatldﬂpgﬁbﬁsemwta @ng EH&HQ@S |n digkase

patlents V\At rTentlone ellnatl m.ltl
D oy CRPaebaiEh friiastespen BT £ PPt i bO R SreTpInion O Ay e ©
| at er adxagii=@ib@Inifalgpatienteidebise trédditeneheioe? tachd mbonité fRhetaafton thdyesmaiBn

Tt e TR T
knovvn ﬁﬁlg%’r(féblésofopeﬁﬁfaﬁﬁﬂ S%\‘ét# #a gerké' e%e'ﬂr'lﬁs) asrténda m blsdh&RisiPYnd! SO

sui tabl e to conpare nonot herapy using conpounds
of forW%ﬂlpgbmagne%ea@taﬂ%’m%@@gé%t and a conbl nat | on of such
conpounds with a second drug substance. For exanpl e, tients Wt
r el apsinh§a¢ efrﬁaﬂ'?‘i‘tﬁg“"fhu?'ﬁl?smgefeﬁm"é& Butige P@E@?\?epac“ﬁ’étsthé%‘t’g Eg'FﬁSéth”’E?d \éfe'b
Sh conpéufned ﬁéur&legzmélz@nt lcofdistért withIdefngéimation aandcwgm@mwmgqﬁe f)p'tfcmdnﬁa I
erei
R0 stnfElasPla SPwliRh sraledile e Bme PP ik my el 4 B o8
t her eoégretaiura (ofainksterd s agrebair yriranee) senfimyesd oo opifhaimglegierainesrbiogiccal

state %I ritl8ioR %érf@ tﬁ% %ﬂ%ﬁ%ﬁeéﬁ%ﬁ’?ﬂt%%ﬁ%ﬁ%&‘é R¥aLEor ﬁnﬂ-eferably a

| abor at'ory exam sease anges i n dise
pr ogr egxirenng pforsya & whereimaacl oDRngusk eds bhyor ﬁammapléfgi Qféwré&eahﬁwh@!ﬁn&wa is

(MR) ﬁ%@cpj&)ﬁ%l 624 ph&NRAILRRLYOBecehfablei @t lerft i ent s receive treat nent

for 2 to 6 nonths. Thereafter, they remain on treatnent for as |ong

as their dj sease does .not ro ess a satisfac

Fol er aeh doS s e e dbeet g e TR A b e Ery RaviiveD dPehdilg ueon

st andafod exz@fiplentiis copiyening Lsed, aﬁadﬁost, the mode of administration and the severity of the
condition to be treated. A preferred daily dosage range is about from 0.1 to 100 mg as a single
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dose or in divided doses. Suitable daily dosages for patients are on the order of from e.g. 0.1 fo
50 mg p.o. The compound may be administered by any conventional route, in particular enterally,
e.g. orally, e.q. in the form of tablets, capsules, drink solutions, nasally, pulmonary (by inhalation)
or parenterally, e.g. in the form of injectable sclutions or suspensions. Suitable unit dosage forms
for oral administration comprise from ca. 0.1 to 30 mg, usually 0.25 to 30 mg active ingredient,
e.g. from about 0.1 - 5 myg, together with one or more pharmaceutically acceptable diluents or

carriers therefore.

Compounds of formula | or Il may be administered by any conventional route, in particular,
enterally, e.q., orally, e.g., in the form of tablets or capsules, or parenterally, e.g., in the form of

injectable solutions or suspensions, topically, e.g., in the form of Ictions, gels, ointments or
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adni ni Sﬂdtﬁérlaﬂﬂlrﬁlﬁﬁiﬁfalt&? aéérﬂmoe e tﬂeaﬂmérﬁ) oaﬁe Ebre-HivhAdrad ddtohAmbife d9orB&ts.

active.in about ether wwth one or

more phdr 'Iﬁt {AE&P”‘V"%FE segin ‘E?éﬂ?f'?“@? nﬁl’%%"ﬁ%éqr@ ¢-He PRgYited or non-

Oorrpoumthaﬂid d- Memel'c&hsl ﬁ-@'lterfdroriwc)f Yo B&Hoh) | leSj; ezrdamuayrearby sGedEeRbiHnal
route, cul a

F 00t B e G oS B pRihoang) e s ofibrigr gy i Shds”

i nj ect &@bhemsemiclohalemibodiesstospens sl sutfaq maﬂkéry;, e.g. tatalizumab (RN TEGREND)

| ot i ong, 5 G Sum S, QBEF%CWMW 4 ?é@a%%?%&m PC%EA:;? %g? 2%115981 Aéégsgjf

creans, Or I n a nasal or a suppository rorm Vat [V

t he coﬁtpoarst%mmfe d.onetyipredinisaene, bredmecq@rcefdexahétyamim atetiersedoid;

parent J r u conpounds
o e Jephieon kBRI moRIPARls, RSB 4B PH g ey

associ @ysaphendlic Acid: mvmbenolmn@q&taﬂ ﬁwcewn@aualm cept mtrhencsappressiveor

di | uengohgy, daeamawwmw\%qvé f&efé%ﬁYrﬁﬂEﬁ&UFéremr}ﬁ not&)ﬁnamr%bﬂ:ge \gﬁfe.tgh a

phar maceut i cai | acce l e carrier or uent e _conpoun

f or mul ROACIRN| Jritifegies '%MWFHF‘ §5eplets: P Mie GLH DSy CPA, CD7, CD8, CD25,

phar maceps,icraiol ED451®IE53 alplge, sokd oﬁtﬁélﬂﬂgaﬁdg otheaﬁnmwn%h%ﬁb BENSounds,

Such salts ma are nventl onal and exhibit the

same ofdef’ qo%&u&ap%ip@n%?o{eﬁgle Wag EUﬁ%ﬁr’Pﬂg'on of &\e extracellular domain of
CTLA4 or a mutant thereof, e.g., an at least extracellular portion of CTILA4 or a mutant thereof
joined to a non-CTLA4 protein sequence, e.g., CTLA41g, e.g., designated ATCC 68629, or a
mutant thereof, e.g., LEA29Y; adhesion molecule inhibitors, e.g., LFA-1 antagonists, ICAM-1 or -3
antagonists, VCAM-4 antagonists or VLA-4 antagonists; cathepsin S inhibitors; mTOR inhibitors,
e.g., rapamycin, 40-O-(2-hydroxyethyl)-rapamycin, CCI772 or ABT578; calcineurin inhibitors, e.g.,
cyciosporin A, FK 508 or I1SA Tx247,

Where compounds of formula | or Ill are administered in conjunction with other
immunosuppressive/immunomodulatory or anti-inflammatory therapy, dosages of the co-
administered immunosuppressant, immunomodulatory or anti-inflammatory compound will of
course vary depending on the type of co-drug employed, e.9., whether it is a steroid or a
calcineurin inhibitor, on the specific drug employed, on the condition being treated and so forth.



Compounds of formula | or Il nmay be adm nistered as the sole active
ingredient_or in conjunction wth, e.g., as an adjuvant to, other
drugs, e.g%OPRMHLuppr essi ve or i munonodul ating agentSTVERPIGHOHED
anti-inflammatory agents for the treatnent of the afore-nentioned
aut oi mmune di sorders. For exanple, tH&- conpounds may be used in

nbi h f d - I d
i nt oAFErORgY. e pErane dFe iniBEAuRsRs, Tc. o, adm ni ot ered by
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sequence, ... CILA4L desi gnat ed ATCC 68629, or a
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Wher e conpounds of formula | or 11l are admnistered in conjunction
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PCT/ EPE@‘@@]%@G_E@ patient siulangpwrly ip the fermy of a singlgentite or dessget The tpem "non-

i nvent Koy dhdaaES: méans%MMv@ﬁg%feh&eg gag%ﬁﬁpﬁmﬂtﬁé ﬂgentlon and a
co-adm nistration, e.g. concom tantl % or in sequence,
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or |l e@imultaneously, concurrently or sequentially with no specific time fimits, wherein such
administration provides therapeutically effective levels of the 2 compounds in the body of the
patient. The laiter also applies to cocktail therapy, e.g., the administration of 3 or more active
ingredients.
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pharmaceutically acceptable salt thereof, e.g. a conpound of fornula
| wherein each of R4 and R5 is H or a conpound of fornmula Il wherein
R73 is H or Cl-4alkyl, and at | east a second drug substance, e.g. as
i ndi cated above. 6. A pharmaceutical -ggnbination, e.g. a kit,
conprising a) a first agent which is a conpound of formula | or 11
or a pharmaceutically acceptable salt thereof, e.g. a conpound of
formula | wherein each of R4 and RECRENS$S or a conpound of fornula |
wherein R70 is Hor Cl-Oalkyl, in free formor in pharnaceutically
acceptable salt form and q) at | east a second drug substance, e.gqg.
as i ndi cht ed A egseraeind phiermRulg Tgay conpri se instructions for its

adm nistration. The terns "co-adm nistration” or "conbi ned

adm ni stration"” or the | iti i zed herein are neant to
enconpass admi nistration G he -Sele € i

single patient, and are intended

whi ch the agents are not necessari 'y admT H t he sanme route
of administration or at the same time. The term “pharnaceuti cal

conbi nati on" as used herein neans a product that results fromthe

m xi ng or combining of more than one ad®ive ingredient and includes
both fixed and non-fixed conbinations of the active ingredients. The
term"fixed conbi nati on" nmeans that the active ingredients, e.g., a
conpoundr@phoprhatenderivetiverthared! of thetoondadr ug subst ance, are both

adm nistered to a patient sinultaneously in the formof a single
entity or dosage. The term.”'non- fixed conbination" neans that the
active ingredients, e.g..m(i:)ﬂrg)ound of the invention and a second
drug substance, are bot h adial St€rad e aypatient_as separate
entities either sinmultaneously, cur y Al /sequentially with no
specific tine limts, wherein such™ adm nistratiph™provi des
therapeutically effective levels of the 2 conpetnds in the body of
the patient. The latter also applies to coggyéil t herapy, e.g., the
adm ni stration of 3 or nore active ingredientg, 15 - Caims 1. A
conpound of formula l ao/ s\ ci \' "1 / NHEOH Hla

ment reginens in

or

or a pharmaceutically acceptable salt thereof,

for use in the treatment of peripheral neuritis, optic neuritis or muitiple sclerosis; for
alleviating or delaying progression of the symptoms of a demyelinating disease; for slowing
the progression of physical disability or reducing the rate of clinical relapses in a subject with
established multiple sclerosis; for reducing the development of brain lesions or the
progression of central nervous system demyelination in a subject with suspected or

established multiple sclerosis; or for preventing or delaying a second demyelinating event.



or a phosphate derivative thereof of the formula: \ | oe\ a HO/%
ON or ~oeall (/ ON '"'ngpy O//\H or a pharmaceutically
acceptable salt thereof, for use in the treatnent of peripheral
neuritis, optic neuritis or multiple sgl.erosis; for alleviating or
del ayi ng progression of the synptons of a denyelinating disease; for
slowing the progression of physical disability or reducing the rate
of clini%al retapeasndioffamgiadijaect with established nultiple

sclerosis; for reducing the devel opnment of brain |esions or the -
progression of central | Vpus system derryel ination in a subject with

suspected or establisheég u W S,ctor for preventing or
del ayi ng a second denyel i natl ng -
la: G \V 1 I / NH OH OHla or phar

2. Angpmpound of fornula
reakfyqpccept abl e sal t

thereof as defined in claim1, for use in the tregatment of

peri pheral neuritis, optic neuritis or nultiple scberosis; for

alleviating or delaying progression of the synptons of a

denyelinating di sease; for slow ng the'aprogressi on of physi cal

disability or reducing the rate of clinical relapses in a subj ect

w th established e scl er for reduci t he devel

br ai | e bR GRo el S5t gaf St A e eh B! Syrdiseny e Tesman
denyel i neft pemphemlanamiﬁjs eoptism rtehr:@a:pemumdleorsciexfafsuablfdns h&eknaﬂmlgt bpldelaying
sclerosi s

event 3prbg\re8%%8t [ eve tgrlpgu foar %r%ye Pﬁatn r% @lsga?s%o?or Qong tfug %F‘ogrgssmn of

physical disability or reducmg the rate of clinical relapses in a subject with established
multiple sclerosis; for reducing the development of brain lesions or the progression of central
nervous system demyelination in a subject with suspected or established multiple sclerosis;
or for preventing or delaying a second demyelinating event.

3. A compound of formula 1a;

©\,o S c
OH
OH

or a pharmaceutically acceptable salt thereof as defined in claim 1 or 2, for use in the

treatment of peripheral neuritis, optic neuritis or multiple sclerosis.

4, A compound of formula 1a:

©\/o s ]
Uy
OH
OH



QO SfI NH2 OH OHla or a pharmaceutically acceptable salt thereof
as defined in claiml or 2, for use in the treatnment of peripheral
neuritis, optic neuritis or multiple sclerosis. 4. A conpound of
formula 1 a: o/ s a\ |l NH OH OHIa77- or a pharnaceutically
acceptable salt thereof as defined in any preceding claim for use in
the treatnment of nultiple sclerosis. 5. Use of a conpound of fornula
la or phesphbareagevticabyt accepichier watifthereckas gifaeddc ey Presrding slete foralsieen
sal t thefh%(?rfea?f%rﬂsfhﬂlﬁﬂe sRie@fa)s. one of claims 1 to 4 in the
preparation o medi cament for use as defined in any one of clainms 1
to 4. 6. A pharnmaceutical conposition conprising a conpound of

formula 3a oruwwpaafcsmps@{d V@t ForRulahageef &{osghaéaa@m@ﬁwltﬁ%bﬁ/ or a
acceptabl e salt thereof, fined in claiml1l, together with one or

more phaPtAEBEERYIEY] @CCSE"@B'& %"ﬂtl tegof Férdeiined i zpy |°@Ps°ft HaMef bt 4 Nothe

use as glepadtsh ot Bbditamdnt fof-usé as @BTRIANS aff orfe0siaitims Hao Br phosphat e
derivative thereof or a pharmaceutically acceptable salt thereof for

use, a use in the preparation of a medicanment or a pharnmaceuti cal
conposi té.on fmrphamoastiaﬂaebbmmkltidn @mprieing s0fontpcind®f fortrailzbla or phosphate

conpri si m ni tratlo 0 the bj ect,, concom t.antl. [
sequenc e Q'B/]ap Ve ﬂ"eéeaztor a g%aa:eaﬁcﬁgy acceptésn"lle saft: ’chusereoin as deflnecti n¥ c?alm 'P
together with one or more pharmaceutically acceptable diluents or carriers therefore, for use

as defined in claim 1.

7. A compound of formula 1a or phosphate derivative thereof or a pharmaceutically
acceptable salt thereof for use, a use in the preparation of a medicament or a
pharmaceutical composition for use as defined in any one of claims 1 to 6, comprising the
co-administration to the subject, concomitantly or in sequence, of at least a second drug.



