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approved are limted. They contain interferon beta and
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wherein the patient is a paediatric patient, or
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multiple sclerosis in the patient, wherein the patient is e.g. a paediatric patient or is suffering
from a chronic or recurrent condition selected from dyspnea, diarrhoea or nausea. In one

embodiment of the invention, the composition may be administered once daily.

The compound may be, for example, a compound of the formula (1) as disclosed in EP-A-
0627406 or a pharmaceutically acceptable salt thereof. The contents of this publication are
incorporated herein by reference in their entirety.



In a particul ar enbodi ment, the conmpound is FTY720,

FTY720 phosphate or, in each case, a pharmaceutically
waemepsamn e salt, e.g. a hydrochloride salt, tPer/esfonI/ 047885
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compound or a pharmaceutically acceptable salt thereof. With regard to each of these
embodiments, included are compositions in which the compound is FTY720, FTY720
phosphate or, in each case, a pharmaceutically acceptable salt, e.g. a hydrochioride salt,
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The composition of the invention preferably contains 0.01 to 20% by weight of the
compound, e.g. FTY720 or FTY720 phosphate, more preferably 0.1 to 10%, e.g. 0.5 to 5%
by weight, based on the total weight of the composition.



e.g. FTY720 or FTY720 phosphate. The conpositions
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of liquid conmpositions for injection or oral use, and

have good physi cochem cal angd storage properties. In

particul ar, the conpositions of the present invention
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equnmﬂem,tar&i,mﬁade nat requied haﬁteermagallatajncohol preparati on,
e.g. mannitol, is 1 to 7 n2/g, eg . 2to 6 n2/g or 3
to 5 n2/g. The mannitol preparation may suitably have
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comﬂmioud@.gsmeﬁmltoﬂ: composition, having a high specific surface area. The use of this
type of mannitol composition may assist in promoting uniform distribution of the compound
throughout the mannitol in the compositon. A higher surface area may be achieved by
providing a sugar alcohol, e.g. mannitol, preparation consisting of particles having a smaller
mean size and/or a rougher surface on each particle. The use of a spray- dried sugar
alcohol, e.g. mannitol, e.g. with a mean particle size of 300 ym or less, has also been found
to improve compressibility and hardness of tablets formed from the composition.



aci d, magnesi um stearate, calciumstearate, zinc
stearate, glyceryl palmtostearate, sodium stearyl
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as hydrogenated castor oil (e.g Cutina(r) or
Lubriwax(r) 101), mneral aig., sodiumlauryl sulfate,
magnesi um oxi de, colloidal silicon dioxide, silicone
fluid, pol yet hyl ene gl ycol, poI yvi nyl al cohol, sodi um
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microcrystalline cellulose, methylcellulose, hydroxypropyl cellulose, hydroxypropylmethyl
celiulose is used, it is preferably included in an amount of 1 to 8 %, e.9. 3 to 6% by weight,
based on the total weight of the composition. The use of a binder increases the granule
strength of the composition, which is particularly important for fine granulations. Micro-
crystalline cellulose and methylcellulose are particularly preferred where a high tablet
hardness and/or longer disintegration time is required. Hydroxypropyl celiulose is preferred
where faster distintegration is required. Where appropriate, xylitol may also be added as an



for encapsulation into an orally adm ni strable capsul e
shell, particularly a hard gelatin shell.
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tabl ets. The tablets nmay optionally be coated, for
instance with talc or a pol.gsaccharide (e.qg.
cel l ul ose) or hydroxypropyl net hyl cel |l ul ose coating.
Where a pharmaceutical capsule is in unit dosage form
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The pharmaceutical compositions of the present invention may be produced by standard
processes, for instance by conventional mixing, granulating, sugar-coating, dissolving or
lyophilizing processes. Procedures which may be used are known in the art, e.g. those
described In L. Lachman et al. The Theory and Practice of Industrial Pharmacy, 3rd Ed,
1986, H Sucker et al, Pharmazeutische Technologie, Thieme, 1991, Hagers Handbuch der
pharmazeutischen Praxis, 4th Ed. (Springer Veriag, 1971) and Remington's Pharmaceutical
Sciences, 13th Ed., (Mack Publ., Co., 1970) or later editions.
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The milled mixture obtained in (b) may optionally be blended once more before mixing with
the lubricant. The lubricant, e.g. magnesium stearate, is preferably pre-screened, e.g. with a
800 to 900 um screen, before mixing.

Alternatively, a wet granulation process is employed. In this embodiment, the compound,
e.g. FTY720 or FTY720 phosphate, is preferably first dry-mixed with the desired sugar
alcohol, e.g. mannitol, and the obtained sugar alcohol/compound mixture is then dry-mixed
with a binder such as hydroxypropyl cellulose or hydroxypropylmethyl cellulose. Water is
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extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein sequence,
e.g. CTLAAdIg (for ex. designated ATCC 68629) or a mutant thereof, e.g. LEA29Y, or other
adhesion molecule inhibitors, e.g. mAbs or low molecular weight inhibitors including LFA-1
antagonists, Selectin antagonists and VLA-4 antagonists. Dosages of the co-administered
immunomodulating or anti-inflammatory agent will of course vary depending on the type of
co-drug employed, on the condition to be treated and so forth.



1.25 ng, e.g. 1.20 ng, e.g. 1.15 ny, e.g. 1.10 nm,
e.g. 1.05ng, e.g. 1.00 ny, e.g. 0.95ny, e.qg. 0.90 ny,

W@ 2@9/188435ny, e.g. 0.80 ng, e.g. 0.75 ng, e.d.POr/vR2my047885
e.g. 0.65 ng, e.g. 0.60 ng, e.g. 0.55 ng, e.g. 0.50
ng, e.g. 0.45 ng, e.g. 0.40gw, e.g. 0.35 ny, e.qQ.
0.30 ng, e.g. 0.25ny, e.g. 0.20 ny, e.g. 0.15 ny, e.qg.
0.125 ng, e.g. 0.12 ng, e.g. 0.1 15 ng, e.g. 0.1 1nyg,
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Accordingly, the present invention provides:

1. A pharmaceutical composition comprising about 1.25 mg or less as herein above
described, e.g. about 0.5 mg or less, e.g. about 0.5 mg of the compound, e.g. FTY720 or
FTY720 phosphate, or a pharmaceutically acceptable salt thereof, for use in the treatment,
prevention or delay of progression of multiple sclerosis in a patient, wherein the composition

is administered orally, e.g. once daily, and wherein the patient is a paediatric patient.
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pharmaceutically acceptable salt thereof. In another embodiment, the composition
comprises about 0.5 mg or less of the compound or a pharmaceutically acceptable salt
thereof. In yet another embodiment, the composition comprises about 0.5 mg of the
compound or a pharmaceutically acceptable salt thereof. With regard to each of these
embodiments, included are compositions in which the compound is FTY720, FTY720 or, in
each case, a pharmaceutically acceptable salt, e.g. a hydrochloride salt, thereof.
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3. Use of a pharmaceutical composition comprising about 1.25 mg or less, e.g. about 0.5
mg or less, e.g. about 0.5 mg of the compound, e.g. FTY720 or FTY720 phosphate, or a
pharmaceutically acceptable salt thereof, for the manufacture of a medicament for the
treatment, prevention or delay of progression of muitiple sclerosis in a patient, wherein the
medicament is to be administered orally, e.g. once daily, and wherein the patient is suffering
from a chronic or recurrent condition selected from dyspnea, diarrhoea and nausea.
4. A package comprising a pharmaceutical composition comprising about 1.25 mg or
less, e.g. about 0.5 mg or less, e.g. about 0.5 mg of the compound, e.g. FTY720 or FTY720
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chronic or recurrent conditions. The patient may be suffering from one or more of the
aforementioned conditions and may be a paediatric patient.

According to the invention, 2-amino-2-[2-(4-C,.x-alkyl-phenyl)ethyl]propane-1,3-diol
compound, e.g. FTY720, FTY720 phosphate or, in each case, a pharmaceutically
acceptable salt, e.g. a hydrochloride salt, thereof, may be co-administered, e.g.
concomitantly or in sequence, with at least one co-agent shown to have clinical activity
against at least one symptom of a demyelinating disease.
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%tﬂ“ f“%#\lﬁlal Wgn%)/prglgl Mﬂuoc@erg é@p orlrl%p% rPehgrSfo re]r?é1 r:tnee or

rmhhad;mi@s;dl oxy-5H 2, 3- benzodi azepine, or (-)1
- (4- am nophenyl ) - 4- net hyl - 7, 8-
ix) MMbmmnﬂéwqepﬂorErntﬁdwﬁtspe@- mmwdmrybamw-z, 3- benz

odj.aze 'ne; Inh bi t.0 on, of
HEgERba okl Lod 8 < leihrrsGoRrelz e st
(trifluoromethyl)qumoxalln 1-yilmethylphosphonate, 1-(4-aminophenyl)-4-methyl-7,8-
methylene-dioxy-5H-2,3-benzodiazepine, or (-)1-(4-aminophenyl)-4-methyl-7,8-
methylene-dioxy-4,5-dihydro-3-methylcarbamoyl-2,3-benzodiazepine;

x)  Inhibitors of VCAM-1 expression or antagonists of its ligand, e.g. antagonists of the
o4p1 integrin VLA-4 and/or alpha-4-beta-7 integrins, e.g. natalizumab (ANTEGREN®);

xi)  Anti-Macrophage migration inhibitory factor (Anti-MIF);
xii} Cathepsin S inhibitors;

xiii) mTor inhibitors.
Cathepsin S inhibitors include e.q.:

a) a compound as disclosed in WO 03/20721, e.g. a compound of formula:



ad4bl integrin VLA-4 and/or al pha-4-beta-7 integrins,

e.g. natalizumab (ANTEGREN(r)); xi) Anti-Macrophage
worR@pasi4eh i nhibitory factor (Anti-MF); xii) Bar/Oosiwed/ou7sss

S inhibitors; xiii) mlor inhibitors. Cathepsin S

i nhibitors include e.g.: a)if-conpound as disclosed in

WO 03/ 20721, e.g. a conmpound of formula:wherein Ris

H -R2, -OR2 or NRIR2, wherein RL is H, lower alkyl or

C3 to C10 cycl oal kyl, and is lower alkyl or C3 to

C10 cycl oal kyl, and whereinj'each of R 1 and R2

i ndependent |y, ghg optignall substituted by hal o,

hydr oxy, | ower alkoxy | or optiondlly nono- or
di -1 ower al kyl substi uteii agllno; X is =N or =C(2)-,
wherein Zis H -C(O)- - 7%9_%’
-CH2-NH C(O) -R3, - CR@¥-R3, -S(O-R3, -

S(O2-R3,-CH2-C( O -R3, -CH2-NR3R4, -R4, -CC- CH2-RS5,

N- het erocycl yl, N-heterocyclyl carbonyl, or

-C(P)=C(Q -R4 wherein each of P and Q independently,
wheréis H, |ower alkyl or aryl, R3 is aryl, aryl-Iower

_al kyl, - Ci cl oal kyl, C3-Cl0cycl oal kyl -1 ower
Ris @I'Eéi ',OF%?@P%%%I yl or heterocyclyl-lower alkyl, R4 is
wherdih Ra:rinh LoﬁfeybH(h/ICtymg, talCkytycloatkyl, ahower - al kenyl , C3- Ci
. Ocycl gal , -Cl0cycl oal kyl -1 ower al kyl
R2 'SM%P@&%& oo ﬁ‘é@@'@’éf@fiyl -l ower alkyl, or wherein
wherﬂg eatttloRd1 biag Rﬁhﬂepﬁhdéhttyhis optidrialig sobsiituiad by halbj lydroxy, lower
t e joiped to form an Nhetero |, group,
akoglEN % g Rl s St ! SRETIhRER: i i1y
Xis =@ ated or aromatic nitrogen containing
heter ocyel i c, aniet ched yij ' g m
whergl &t £ 0 PHERRE HHRCI GRS o P ol B3 RERA s orR. -
S(O)FRBLGHAC(W)-R3 fOH, INRBRY, -R4,0C=8-Dia}-RE O hetsBoselyk t-Beterocyclyl-
fromN, NRg, _Q S S(O or S(O2 wherein R6 is H or
carbasiyh PERAIAFCQR4 i t ut ed (1 ower al kyl, carboxy, acyl

wheréihncl udi ng bot h

each of P and Q, independently, is H, lower alkyl or aryl,

R3 is aryl, aryl-lower alkyl, C3-C4ocycloalkyl, Cs-Ciocycloalkyl-lower alkyl, heterocyclyl or
heterocyclyl-lower alkyl,

R4 is H, aryl, aryl-lower alkyl, aryl-lower-alkenyl, C3-Ciocycloalkyl, C;-C,ocycloalkyl-lower
alkyl, heterocyclyl or heterocyclyl-lower alkyl, or

wherein R3 and R4 together with the nitrogen atom to which they are joined to form an N-
heterocyclyt group,

wherein N-heterocyclyl denotes a saturated, partially unsaturated or aromatic nitrogen
containing heterocyclic moiety attached via a nitrogen atom thereof having from 3 to 8 ring
atoms optionally containing a further 1, 2 or 3 heteroatoms selected from N, NR6, O, S, S(O)
or $S(0), wherein R6 is H or optionaily substituted (lower alkyl, carboxy, acyl (including both
lower alkyt acyl, e.g. formyl, acetyl or propionyl, or aryl acyl, e.g. benzoyl), amido, aryl, S(O)
or $(0),), and wherein the N-heterocyclyl is optionally fused in a bicyclic structure, e.g. with
a benzene or pyridine ring, and wherein the N-heterocyclyl is optionally linked in a spiro
structure with a 3 to 8 membered cycloalkyl or heterocyclic ring wherein the heterocyclic ring
has from 3 to 10 ring members and contains from 1 to 3 heteroatoms selected from N, NR®,
G, S, S(0) or S(O), wherein R6 is as defined above), and



| ower al kyt acyl, e.g. fornyl, acetyl or propionyl, or

aryl acyl, e.g. benzoyl), amdo, aryl, S(O or S(O 2),
wanaomsarei n the N-heterocyclyl is optionally PCEES2009047885

a bicyclic structure, e.g. with a benzene or pyridine

ring, and wherein the N-hetggocyclyl is optionally

linked in a spiro structure with a 3 to 8 nenbered

cycl oal kyl or heterocyclic ring wherein the

het erocycl j ¢ ring has fro 3 rin r nd. .
wherdlg helerord i danclei M bl o onte " el iBTe Gd B from 1
to 3 HaterSatomsQeleetedItdth R, NRS! 6, §, BOD) & ${9)detieraiedGib@selefined
asndv\/nerel n heterocycl yl denotes a ring having from3
above)o8q%) i ng menbers and containing from1l to 3

wheréigeatto af REand R4einteperfdeatly, i optisballyQubStitulsd®y wne B(n@ra groups,

b
o 0. 1R St 5o Bl o Y8 ol BBl R as Be gy
Substﬂﬂl@d%pﬂmaw HOOGHIS di-Bwepr aﬂsylﬁigstltutaﬁ ,ansied, erylearyElowar alkyl, N-
0X

neterteyeb AN bl Pires SR Pl e Pl sLbinyBh cgpppses from 1

to 3 ﬁlﬁkmberﬂﬁ bsttectbdlfm ladlhb my,drcaayyl:owleaflyd)xyi GNIEEQFJ mp,tlonglly mono- or
Nhe eterocyclyl -1 ower a erein

di- '°"fer'1'é' L?‘f%ﬁ@?e 'E'Sbt?ﬂqeon %:/on}p/)ri ses from)ll to 3

wheréinbsti tuents selected from hai o, hydroxy, | ower

RS |Sﬁlrﬁ r)fr{ Iawgraalg%%%(y,o N o ?rﬁg lag dgﬂ’leld a%%é az}.l Kyl
wherain\R5 is @ptisnadll kybstittey bpRY, wraampbrefsentbl-ftmm eltonﬁ wpubstitutersts

selecgqj{)t?mgwaﬁn ﬁyﬁgxhﬁm oF 028503 ' ?% I]E./' oEﬁa{ t%% Igwer -alkoxy, lower-

alkyl, sarasarytoy,eamoy, Iswbratkgsulphiany), halisuphondr optionalGhmoNGSDr aii-lower

alkyl gg%éipg?c@ ?nogg% ﬁé&q‘j"é?bysiy'l él?%%}%rocgw?yl to%el?%“l (wherein N-

hetero6yatyl isaaskgefinet pbove)) andaryl sul phonyl, optionally mono-
or dj-1o al k tut
wherfinl o fiial] bR Rl tbto £ T Sio sl spirgied fmdpis. fyarony,
optiohIBtrasms Yoe diy lowes-atky| siefstitueali ahiow pweaalklylwheroayinioér-atkoxy or
| @FI onal |y substituted by from1l to 3 substitutents
OWels @%’P @ from hal o, hydroxy, optionally mono- or di-
R13 isQovedr-aityk Y03 toubRY d:}tCldEB@l @rCRhG; 0dyalvatiyblbigt alkyly élbmfydrhlch are

e HEEARB R AebEYBO 57 S, B R R ol S il or o
towe@élkyl&ﬁbmmteh amfir; iandependent |y optional 'y substituted

R14 i-ll gal iog?%&{u%gmgeﬂ}%wl\,n @ﬁyl&f(ﬁ, %B{fl—'lo%glaldl-wg,neé t00610 cycloalkyl, C3
to C10 cycloalkyl-W-, N-heterocyclyl or N-heterocyclyl-W- (wherein N-heterocyclyl is as
defined above), phthalimide, hydantoin, oxazolidinone, or 2,6-dioxo-piperazine),

wherein -W- is —O-, -C(Q)-, -NH(R6)-, -NH(R6)-C(0)-, -NH{R6)-C(Q)-O-, (where R6 is as
defined above),-S(0)-, -S(0),- or —S-,

wherein R14 is optionally substituted by R18 which represents from 1 to 10 substitutents
selected from halo, hydroxy, CN, NO,, oxo, amido, carbonyl, sulphonamido, lower-
alkyldioxymethylene, or optionally substituted (lower-alkoxy, lower-alkyl, lower-alkenytl, lower
alkynyl, lower alkoxy carbonyl, optionally mone- or di-lower alkyl substituted amino, aryl, aryl-
lower alkyl, aryl-tower alkenyl, aryloxy, aroyl, lower-alkylsulphonyl, arylsulphonyl, N-
heterocyclyl, N-heterocyclyl-lower alkyl (wherein N-heterocyclyl is as defined above),
heterocyciyl or R14 comprising aryl has aryl fused with a hetero-atom containing ring, and



R14 is H or optionally substituted (aryl, aryl-W,
aryl -lower alkyl-W, C3 to Cl10 cycloal kyl, C3 to C10
W@ ywbosd4ky| - W, N heterocyclyl or N-heterocyclBCFWE2009/047885
(wherein N-heterocyclyl is as defined above),
pht hal i m de, hydantoi n, oxaggli di none, or
2, 6-di oxo- pi perazine), wherein -W is -0-, -C(O-,
-NH(R6)-, -NH(R6)-C(O-, -NH(R6)-C(O -0, (where R6 is
a fipned ahove) .- cmas A QQ2- or S erein R4
wherdi? RIB 3 iR b UL A S ed Fopritarisomp BbaiBetitutonts
selecfeddronihélo, yRireghEN, NGO, @nbzo, o bptidredtly énrmmmfd Oower-allaoxy, lower-
hydr o , ,.am do,  carbpn u onapi do
ey, fR{Re ey oo sy BIBalsF BN carBnE TG Bl st
optior{dllp wemoabkdixgwer ativyt sulzdtikotéd arlnibmeaﬁyalakﬁli)gyll arolyljery. benzoyl), acyl
| kynyl., |ower ,al ko carbonyl . opti onal no- .Qr
(e.9. Gver-giioariigtyD. Qe kvt anistanegier yetBiggnt or N-
heteradylciyl-lowar sikyll(ahemrireNibeterbsycht iglas defined alydve)),

| ower - al kyl sul phonyl, aryl sul phonyl, Nheterocyclyl,
wherdih R4 8 és optipnbly substilstediidydm (1 wh drsabstitilehiztseteateddtom hale,

el SAOE HBBGhon 65 BE Yol A SO AR ol o o, o
lowersaticbiper ein R18 is optionally substituted by R19 which

represents froml to 4 substitutents selected from
b) a coadpoundhgsldisglpsedIN, WRAD/G8856xe.g. NE-(Sfuranyicdrbgnyl)}-L-norleucine-2(S)-

meth)ﬁﬂb&oitétﬁwggryﬂrgx\mféFF§)§}I Eﬁl‘c}’e; | over al kyl ,

OWEr-a , ' C3-Ciocycl oal kyl I
_ : . | - '
02 chBIAELE G 8aL OB 0y MR RIS 16808 Ly PRGBS NG oo,
WO (8724924 y\V 0 3¢ 64%0rg/V Odid2nar) e.lgaN;(E-(Q£yz:ywcyciwlampﬂhmyio)-1 (R)-
| - .
0o RN o A5 BB RO ool B KRBT Ghepyapunor -
(2-(difiudremnethozy)bendylsuoradgmetbfl)-2entoatbpimridinevlearboxandd, N-62-

' . it f1 1to 4 it t
(eyar SRR BRPTEI TS ufon SesiBastiniglhit S sl diF o -
difluornireozanside di-(2-¢eyancmbttylamsnd)st{R)-(2-ed am no,

. - - alk X 0
(d.ﬂu%??@@[hg@@@&!Iuﬁ;l%o%@rﬁ@@g@-g’-o%@tgyﬁ)&rﬁe&ylﬁgr?éérﬂrﬂdé‘,SN-(z-
(cyanbihe{rglaming)nif R¢—é2—b:ﬁﬂ150lrc)methnx;ﬂ!bnglisulﬁ}r@(r@thyl)-2-oxoethyl)-1 H-indole-
s-carfatioe, SRR ANIER SR d it ts el B Ry P olonypet 2
oxoetb@)-51e8Bylthiphese-24apxaide) Bl (249 2¥andAD OB hvifdib dddin-#-Wahino )-

- - | | 1. - - .
RS e e ol PR S AR AP e B v
(cyanganetry@mine )¢ TR 3 adifuesrhgthexy)baizyisulfonyimethyl)-2-oxoethyl)-4-
quoro&%ﬁ%ﬁﬁé@,ﬁ?&@%ﬁ%ﬁn&hglsnlﬁﬁl()-jtJFI()f-&[WI,flﬂgrtopry(altﬂdx%jb%)ﬁgﬁéur?%lngrlﬁ'lethyl)-
2-oxoethy Biheopbe he-B evar oo mideRN-(RA e yatiofetfodamisb A Ry Benzyl sul f
(difludtBetB kb bAz RURE B -23xGethyljthiophene-2-carboxamide or N-(2-
(cyanomethylamino)-1(R)-(2-(difluoromethoxy)benzylsulfonylmethyl)-2-oxoethylymorpholine-
4-carboxamide;

d) a compound as disclosed in WO 00/51998, WO 03/29200 or WO 03/37892, e.g. N-(1(S)-
(N-(2-(benzyloxy)-1(R)-cyanoethyl}carbamoyl)-2-cyclohexylethyl)morpholine-4-carboxamide;
e) a compound as disclosed in WO 02/14314, WO 02/14315 or WO 02/14317, e.g. N1-(3-
chloro-2-(4-(2-hydroxy-3-(5-(methylsulfonyl)-3-(4-(trifluoromethyl )phenyl)-4,5,6,7-tetrahydro-
1H-pyrazolo(4,3-pyridin-1-yl)propyl)piperazin-1-yl)phenyl)-N3-methylurea, 1-(1-(3-(3-(4-



di fi uorobenzam de, N-(2-(cyanonethylam no)-1 (R)-(2-

(di fl uoronet hoxy) benzyl sul f onyl net hyl ) - 2- oxoet hyl )-3-m
werhyhanyam de, N-(2- PCT/US2009/047885

(cyanonet hyl am no) - 1( R) - (2- (di f| uor onet hoxy) benzyl sul f

onyl met hyl ) - 2- oxoet hyl ) -1 H4fndol e- 5-car boxam de,

N- (2- (cyanonet hyl am no) - 1(R) - (2- (di fl uor onet hoxy) benzy

| sul f onyl net hyl ) 2-

bromg\p Oeﬁﬁ%[@j?ygsle ﬁgél %%nggrla agrﬂ §fr§%l§@j3_—c)pyridine-1-yI)-2-

hydro&&;Rbp;(l)hF(edlufnl-4+9ll)-6|ﬁm|ldm->1}2) m&netyarwdquumplummwml P R{BXoet

et TDRET R A PR &Y et bpmisie bRty Psgpyidne-t-

y1)-3- pnwL(ﬂaﬁdily)ha:hr@})dmﬁvrl’QWB 24e)p17ridbrw -BlyBpipenidintd-yl)propan-2-ol;

0 AR IBIR WA s £ ARSI RRRRR

carbd)&yl(c2adid3Manenﬂﬁéthyha(m)’-\ﬁ-l))xd-lﬂ fR)Z-(B-lbyrldlﬂ 2|-ytphenyl) acetgi)ellzepﬁn -4-
ylcartﬁﬂ{%qyé)%otr %g}e%%oxy) benzyl sul f onyl net hyl ) - 2- oxoet hyl )t hi o

xam de or N-(2-
) a dodpnndes dischsed i) WG BRARB7Y,dVOI WId0IBOtdn 4% )IBESBRI Al lef.g. N-(1-

oSl O L T

leucindmifd/ 37892, e.g. N-(I(

na s%rp&uné SAEESReS | WQ{%?%%ZE?%Q@@V’M%%%%@ £
The tgrné m ﬁ?gﬁlgltg/r\p aso szs/‘,eltj4r\391ré|h uW?mD /lg‘tftgsl éotc”;mt\ég tg ?épjaﬁ%

(sirolieusp boa defivhtive tHeyebf oRgpBnych i rakniowinsoddrolidel gntiBiolict ploduced by
fl uoroneth L8
Srepiof ey BRE A %JSpMaoﬁ‘f%gim’aw ?fé%gﬂvfﬁrbc?np 0497 §:9; compounds o
formuly |a) phenyl ) - N3- net hyl ur ea,
-(3-(3-(4- bronnphenyl) 5- (nethylsulfonyl) 4,5,6,7-tetr
ahycl ro- 1k pyoaad] o( 4, 3-c)pyricline-1-yl)-2-
hydr oxypr opyl ) p gera; din-4-yl)-6-chloro-1
, 2,3, 4-tetrahydgedy*holi n-2-one, or 1-(5-
(rret hyl sul f onyl | gor onet hyl ) phenyl -

6, 7-tetrahydrd . 3-¢) pyridine-1-
yl)-3-(4-(6-(4- i nyl - pyrrolo(S 2-c) pyridine-
3- yI)plper|d|N:=<yh)propan 2-aF; f ) a conpdund as

di scl osed in W3 0%/89451 , & gm .

5- (2- nor pho! 'Ayleghuxy)benzo Ok@J)- 2- carboxylic acid
((S)-3-nethyl't1 x -1 2z

(

- (2-{3- pyri dPn>2¢ ytf phe 1

yl car banoyl ) bufyl am de; g) a conipound as disclosed in

WO 02/ 32879, WO 01/09169 or WO 00/59881 Al, e.g. N (1-

wherQiﬂnZOth' en-2-yl car bonyl ) - N-(2 (2-f1 uorophenyl) 4- oxo-1
3,4-tetrahydropyrimdin-5-yl)-LIl euci nam de; h) a

R1aal§&#bcm@a%l§y .scl osed in WD 00/ 48992, WD 00/ 49007 or

o HL AR o 0 RS540
tetrazolyl, and

Xaa is =0, (H,H) or (H,CH)

provided that Rz, is other than H when X,, is =0 and Ry, is CHa.

or a prodrug thereof when Ry, is -CH,-CH,-OH, e.g. a physiologically

hydrolysable ether thereof.



(sirolinmus) or a derivative thereof. Rapanycin is a
known nacrolide antibiotic produced by Streptonyces

WO y@poseepi cus. Suitabl e derivatives of rapanyRCTUS2009/047885
i nclude e.g. compounds of formula A wherein Rlaa is
CH3 or C3"al kynyl, R2aa is-tgor -CH2-CH2-CH,
3- hydr oxy- 2- (hydr oxynet hyl ) - 2- et hyl - pr opanoyl or
tetrazolyl, and Xaa is =0, (H1H) or (H1OH) provided

cons e 85 A FeckBRRsH 11D S9800 . FoBeRpilcsmmrer.

USP &3@2 788 LﬂnWD@%’gimalfwthdrmMMbe heteli‘rEDy reference. They may be
prepaliy e BSL0 Ao Bstrde 9T P est dasobsq R Srandds.

WO 99/ 1553|
Prefeffeg INPaRNGM cRrNg Vs re 32 §?%’€°§° it 3 el Zuyhsse-
deoxcrapdnogyn, t16-fené 2{ynglord 82(83-dibgdioriapaiytin, 16ipard-2-ynyloxy-32(S)-
iyl R R e By s ol PRTgreBY. 1 2
40-0-@Qelpdomapthgl)-capamycin. Further examples of rapamycin derivatives include e.g.

CCIT?}%@E@Eﬁ@-ﬁi%ﬁg;}-g{(@i@%{ygiethyl)y 8pa%a{eﬁ] “rapamycin or a

pharnthdeyticatly éﬁee@ta(tﬂe hgddthempﬁtdwi@chsap dMYBPI5, 23817 18BF 578 or 40-

eraB 1 EBRYE. paliciohi Ry Be Yt RBRRE shes BRERIS ig wo

99/15680,40 rapalogs as disclosed e.g. in WO 98/02441 and WO01/14387, e.g. AP23573 or
TAF [3; hydroxy- 2- (hydroxynet hyl ) - 2- met hyl pr opanoat e] - r apam
Ci'n or a pharnmaceutically acceptable salt thereof, as
di scl osed in USP 5,362, 718, ABT578 or 40-
(tetrazolyl)-rapamycin, particularly
In onglémbpdimentsfrthe dlveniion, amniye-242-(4-Cg.q0-alkyl-gphenylethatipiopaii1, 3-diol

553 441
compiie 3 Y387 0/ 2 DBy B o S8tk ool bflaphggchcdt
accep&aﬂhe daltyend. adiydrdublaride aalt,itbereof iscou-admiBisleled, 4§ concomltantly orin
soaudich it 9 BLENL NGHEN Bt BBAREScbS h Ge 8B 2-aminc-
2-[2- (N@&mm{menmdtr}yl]pmpeatﬂ aown’(poued,ga ga:hymOQEWDIO pleosphate
or in BR1 $pseeq qbace Ryl Becep A s ST e ST B 55 mbrferon
e.g. inéf&ron batoLodiaeeerdhasbta-fb) e.g XRINhigtered amdmmaneous,

, 2-[2-(4-C 2-20-al kyl - phenyl ) et hyl ] propane- 1, 3-dt ol
"“E"Eﬁ%waﬁﬂﬂ¥aéP5%5FTY720, FTY720 phosphate

The compounds used as active ingredients in the combinations of the invention can be
prepared and administered as described in the cited documents, respectively. Also within the
scope of this invention is the combination of more than two separate active ingredients as
set forth above, i.e. a pharmaceutical combination within the scope of this invention could
include three active ingredients or more. Further both the first agent and the co-agent are
not the identical ingredient.

The administration of a pharmaceutical combination of the invention results not only in a
beneficial effect, e.g. a synergistic therapeutic effect, e.g. with regard to alleviating, delaying
progression of or inhibiting the symptoms, but also in further surprising beneficial effects,

e.g. fewer side-effects, an improved quality of life or a decreased morbidity, compared with a



or, in each case, a pharmaceutically acceptable salt
is co-adm nistered with a b-interferon, e.g.

WO paoensaron beta-la or interferon beta-1b, e.gPCT/US2009/047885
adm ni stered by subcutaneous, intramuscular or oral
routes. The conpounds used-ag-active ingredients in
t he conbi nations of the invention can be prepared and
admi ni stered as described in the cited docunments,

mondi S EREAARg auf B b P fu e s olsPin R R e the
combinatjor df hetisveatiorset forth above, i.e. a pharmaceutical

conmbi nation within the scope of this invention could
A furthechaneét is hinad dovesrtdoses pithe adiivenitgredientsoofehe ambihationbadtine

lnven gr?cér{ 55’[1 @09 texg% ttheat ) &%SS& ﬁée% r%qt Qﬁt %% tnila‘ﬁgl but are
$° e ad n Grica

Ingredien S St I 8t1 0 har
also appiikd leas frequarftlyt Wisich nmrdlmmmhrtne; unlctdsnmwr s:avle;:tylom side-effects.
i St ellt.]
This lgfr?gédto?da%ce Wnt&qﬁ%desgregr t o aI O?Sac%fﬁrﬁ% B&Eﬁ{? tlé. Bectreated

The tFFn‘Pstrc‘SSa%hﬁﬁ]stPénoﬂ‘ of ‘&Bh’Bln‘eh %apﬁm%a%ppaﬂns nkr?#ﬂé ui."f}fz&? hbf&in are

ben
meary talenahfpass sdmanstlratnpm of/tbe sqleatadttgrerapemtlcf@eots taa smgle patient,
and ag% ﬁ'{ieﬁ%%gq% Wﬁ}abq}eta%?erﬁ%@ﬁlﬁﬁg Hw;\'é/:rlie E}% ﬁ'énc{bl%gee[rgﬂéte necessarily
admimiﬁgrmmesamedutemf atim:rmmbomat atghe eameﬂrme nventi on.
A further benefit is that |ower doses of the active
i ngredients of the conbination of the invention can be
Utilityuof @egmino+2- [@)(af@zlzealkyikr&lenymmr\yﬂ]osmges-1rﬁaéidl coptpanntlye.g. FTY720

andt F0 G i, AEForthe Br BORUG el 5537cLEBHUPALIM
sclerasiglie-acpdeditic patienton & patienbsteridg froe zwchrbnlclwndleem rseish as for

exam?[eé?dr}fés H?d?ﬁl%ssaﬁ]s %haestl%% h%,?tb% rF{)l negtrg{?rgnﬁlag} {}eexample in

0--adm nf ion ion

accordand;dmitrh theemetsodsa Mériemeﬂer‘rmsembedare nmeant to enconpass
adm ni stration of the selected therapeutic agents to a

single patient, and are intended to include treatnent
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Tolerated Dosage is reached, and the co-agent (b) is administered with a fixed dose.

Alternatively, the agent (a) is administered in a fixed dose and the dose of co-agent (b) is
escalated. Each patient receives doses of the agent (a) either daily or intermittent. The
efficacy of the treatment can be determined in such studies, e.g., after 12, 18 or 24 weeks by
evaluation of symptom scores every 6 weeks.

Alternatively, a placebo-controlled, double blind study ¢an be used in order to prove the
benefits of the invention mentioned herein.

The invention will now be described with reference to the following specific embodiments.



Suitable clinical studies are, for exanple, open
| abel , dose escal ation studies in patients, e.g.
w@kiobdsam and adol escents of 10 to 18 years of PEIES2409/647885

mul tiple sclerosis. Such studies prove in particular

the synergi smof the activesgngredi ents of the

conbi nation of the invention. The beneficial effects

on nultiple sclerosis can be deternined directly

through the results of these studies which are known

as such to a person skilled in the art. Such studies

Exam@leel in particular, suitable to conpare the effects of
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e ound A, e.g. FTY720 * 1.4 ng Mannitol MOO 116.2
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In a further example, the process of example 1 is repeated except that the magnesium

Total

stearate is replaced by Cutina® (hydrogenated castor oil).

Example 3
Compound A, e.g. FTY720, and mannitol {(Parteck M200 from E. Merck) are each screened

separately using an 18 mesh screen. 1.9 g screened FTY720 is mixed with 40 g screened
mannitol for 120 revolutions in a blender at 32 rpm. The FTY720/mannitol mixture is then
screened through a 35 mesh screen.

The screened FTY720/mannitol mixture is added to a granulator along with a further 340.1 g
mannitol and 12 g hydroxypropylcellulose. The mixture is mixed for 3 minutes. Water is then
added at a rate of 100 mli/minute and the mixture granulated for 2 minutes. The granulation
is transferred into a tray dryer and dried at 50 °C for 150 minutes.



* 1 nmg of Conmpound A in free formis equivalent to 1.

12 nmg of FTY720. Exanple 2 In a further exanple, the
wee@measw7Hf exanple 1 is repeated except that PEEUS2009/047885

magnesi um stearate i s replaced by Cutina(r)

(hydrogenated castor oil)._fxanple 3 Conmpound A, e.g.
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Totall. 25 or 5.0 ny, ¢P®mgdaily, reduced annualized rel apse

rate (ARR) by >50% and cunul ati ve nunber of

gadol i ni um enhancing (Gd+) | esions by up to 80% versus

pl acebo

Example 4

Oral FTY720 1.25 or 5.0 mg, once-daily, reduced annualized relapse rate (ARR) by >50%
and cumulative number of gadolinium-enhancing (Gd+) lesions by up to 80% versus placebo
during a 6-month, placebo-controlled trial of 281 patients with relapsing multiple sclerosis
(MS). All patients who subsequently opted to enter a long-term extension of the study
received FTY720 once-daily for up to 36 months.

Patients entering the extension from the placebo group were re-randomized to fingolimod
1.25 mg or 5.0 mg; all other patients continued FTY720 treatment at their original dose {1.25
mg or 5.0 mg). During months 15 to 24, patients receiving FTY720 5.0 mg were switched to
1.25 mg.

Of the 250 patients who entered the extension, 173 completed month 36. The
discontinuation rate during months 24-36 (8.0%) was notably lower than during months 12—
24 (17.2%). After 36 months of continuous treatment, ARR remained low (0.20-0.21) and
68—73% of patients remained relapse-free. At month 36, the majority of patients in each



during a 6-nonth, placebo-controlled trial of 281
patients with relapsing nultiple sclerosis (Ms). All
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extensi on of the study received FTY720 once-daily for
up to 36 nonths. Patients eppering the extension from
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Example 5

An open-label, single-dose 28-day pharmacokinetic and safety/tolerability study of FTY720 in
pediatric is performed (8 patients aged 11-17 years, 5 patients aged 6-10 years and 5
patients aged 1-5 years). The contents of 0.5 mg capsules is dispersed in water and
administered as an oral solution at a dose of 0.07 mg/kg to a maximum dose of 5 mg. The
dose is administered by study personnel either directly from the glass mixing vial or with an



total scores frombaseline to M6 were favorable for
1.25ny-treated patients conpared with placebo
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visit @Adawg,&) Thist pattean ds [sienitar ¢d dopt, prbvlocshyem@syredalndnultlple studies in

adults!’ i nal ysi s paraneters; screens for Hepatitis B surface
antigen (HBsAg), Hepatitis C antibodies, and HV; and
pregnancy tests. The results show that single-dose

Examole’d 20 is well tolerated in adol escents. Lynphocyte

_IQE'S'p onses: In adol escents, nean |ynphocyte counts has
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paralighgroup, multicenter study is performed to evaluate the safety and efficacy of FTY720
on MRI measures of inflammation and clinical relapses in 118 children/adolescent patients
(10 - 18 years old) with a relapsing-remitting course. The patients are randomized in a 1:1
ratio to receive either FTY720 administered orally once daily, or Avonex administered once
weekly by intramuscular injection. The proportion of patients free of new/newly enlarging T2
MRI lesions at 2 years and relapse rate are assessed.

Example 7
A randomized, double-blind, ptacebo-controlled, parallel, time-lagged, ascending, multiple

oral dose study, is performed in patients with moderate asthma: 36 patients in 3 cohorts (12



post dose. Lynphocyte counts is recovered thereafter

back to baseline by the end-of-study visit on day 28.
wabiogipariern is simlar to that previously neRGUDS09/047885

multiple studies in adults. Exanmple 6 A 24-nonth,

open-| abel (with blinded etpycacy assessnents),

random zed, active-controlled, parallel-group,
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(predose, 1, 2, 3, 4, 5 6, and 12hr post dose),

6- hour profile at baseline (Day -1) and on Day 10. An

addi tional PFT is done 6 hours post dose on Days 2, 3

, and 7.The results show that treatnent initiation

with FTY720 was well tolerated. CLAIMS 1. A

phar maceuti cal conposition conprising about 1.25 ng or

| ess of a 2-am no-2-[2-(4- C2-20

al kyl phenyl ) et hyl ] propane-1, 3-di ol conpound or a

phar maceutical ly acceptabl e salt



thereof, for use in the treatnent, prevention or del ay
of progression of nmultiple sclerosis in a patient,
wob@pas¥a7i he conposition is to be adm ni st er edP@F/EE1099/047885

and wherein the patient is a paediatric patient or is
suffering froma chronic ocggecurrent condition e.g.

sel ected from dyspnea, diarrhea, nausea and asthma. 2

. A conposition according to claim1, which conprises

CLAI@%OM 1.25 ng of the compound. 3. A conposition
ording to claim11, which conprises about 0.5 ng or
| ess of the corrpound 4. A conposition according to

ftrper doptedrufion YOfpRu e oBOuPCR Rilos iy g Zamino2-2:4-
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dyspmexe diadthes cnqusta end aslhmas suffering froma chr on| c or
recurrent condition, e.g. selected from dyspnea,
di arrhea, nausea and asthma. 6. A package conprising a
2. phesmpasitivin acabrdagnip atdimi 10 whichrpmipsisexgatadud d125Im@ bf timg,compound.
0.5 nmg or less of a 2-am no-2-[2-(4-C
2- 20al kyl phenyl ) et hyl ] propane-1, 3-di ol conpound or a
3. phasmpaesititn avabidingato Gl ah wbickaomptibes stmfut 0&ndg ar lesbef the
bearing instructions to use of the conposition for the
COMROLAGt ment prevention or delay of progression of
mul tiple sclerosis in a pati ent, wherein the

osition is adm ni ste erein . ..
R DB e ocodr & B s ZPeRET Rt ey o B §preciarc
patlefﬂr oma chronic or recurrent condition, e.g. selected
from dyspnea, diarrhea, nausea and asthma. 7 . A
met hod of treating, preventing or delaying the

5. pussosfess-aminosd-[24-Ch. @Iaﬂ(ymb&ylleﬁiyﬂpﬁopaae-p A-dientompoiind br a

pharrga%plpélfsﬁgg% lIFSSth&’ﬁrrgofa @p Qe #ctétlg%a%fa me |cament%r the
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and %%"B%t ed from dyspnea, diarrhea, nausea and asthm.

6. A package comprising a pharmaceutical composition comprising about 1.25 mg, 0.5
mg or less of a 2-amino-2-[2-(4-C,5 alkylphenyl)ethyllpropane-1,3-diol compound or a
pharmaceutically acceptable salt thereof; and a label bearing instructions to use of the
composition for the treatment, prevention or delay of progressicn of multiple sclerosis in a
patient, wherein the composition is to be administered orally and wherein the patient is a
paediatric patient or is suffering from a chronic or recurrent condition, €.g. selected from

dyspnea, diarrhea, nausea and asthma.

7. A method of treating, preventing or delaying the progression of multiple sclerosis in a

patient, which comprises administering a pharmaceutical composition comprising about 1.25



8. A conposition, use, package or nethod according to

any preceding claim wherein the conpound is
wa@ewonsarered once daily. 9. A conposition, USBCT/US2009/047885

package or nethod according to any preceding claim

wherein the conmpound is admipgi.stered with a co-agent

which is selected frominterferons, altered peptide

| i gands, i munosuppressants, adenosi ne deani nase
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a pharmodmtmaw acvepliableossiltithereyf, &@emmthe/&dﬁ‘a‘bollltldﬁ Rreinfinstered orally
[egeptor an tors ression

t
and iSRS eARLEE hedefrd Pehedl oS Refermadip A sionc or recitrent
conditiby selected fiomhdysbhed, \didrereapnayseatand avHma. Cat hepsin S
i nhibitors, nifor inhibitors. 10. A conposition, use,
package or nethod according to any preceding claim
8. whemmbusslttdmeusmrmowgé dranethod according to any preceding claim, wherein the

comioy A s e o de1Bar mmbout ] ohl |y acoept able sal i,

or FTY720 phosphate, for exanple is 2-am no-2-[2-(4-
9. gmgoset%l Lst tE%cllag%ro?'IOn‘?laQﬁodl aécoréj ng{ r}g/ prggeh m%r cl:larm wherein the
compound is administered with a co-agent which is selected from interferons, altered peptide
ligands, immunosuppressants, adenosine deaminase inhibitors, 1V immunoglobulin G,
monoclonal antibodies to various T-cell surface markers, TH2 promoting cytokines,
antispasticity agents, AMPA glutamate receptor antagonists, inhibitors of VCAM-1
expression or antagonists of its ligand, anti-Macrophage migration inhibitory factor (Anti-
MIF), Cathepsin S inhibitors, mTor inhibitors.

10. A composition, use, package or method according to any preceding claim, wherein the
compound is 2-amino-2-[2-(4-octylphenyl)ethyl] propane-1,3-diol, in free form or in a
pharmaceutically acceptable salt, or FTY720 phosphate, for example is 2-amino-2-[2-(4-
octylphenyl)ethyl] propane-1,3-diol hydrochloride.



