WD 2004/ 089341 PCT/ EP2004/ 003656 -1 SOLI D PHARMACEUTI CAL COMPCSI Tl ONS
COWPRI SI NG A SI P RECEPTOR AGONI ST AND A SUGAR ALCOHOL The present I nvention

rel ates wo 206gosp3geut i cal conpositions conprising a sp bdARndsse Phosphat e
receptor agoni st. Sphingosi ne-1 phosphate (hereinafter "S1 P"(? I's a natural

serum lipid. Presently there are 8 known SIP receptors, nanely SIPl1 to
SIP8. SIP receptor agonists have accel erating | ynphocyte hom ng properties.
SI P receptor agonists are inmunonodul ati ng conpounds which elicit a

| ynphenedi suariesEtiicRS doMeER A oRs Shbrisang P8 %@Eﬁfo%bkdou&gal ey Q's%em?f
| ynphaaytes fromcirculation to secondary |lynphatic tissue, evoking a

general i zed i munosuppression. Naive cells are sequestered, CD4 and CD8
T-cells-and B-cells fromthe blood are stinulated to mgrate into |ynph
nodes ThE Nresemt ifeption selatas db edha(rh@euticaltotpasitions compasingra sthiogdsire-1 nt o

trans LS.+ Al.DI ni sts
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a sui tigibl Erésentisuhh&ré aare 8 lknpmn tS1¢U remepiord) enagnely S Pletsd SIBB. 8nPStecBptor ecept or
agoni st ich is well-adapted for oral adm nistration

c ainin
in a aggnn?&ath%? ﬁf&éera{mgalgmgh %Ag?m@p pé%ﬁ Accordi ngly, the present
I nvention provi des a solid pharnmaceuti cal corrposi tion suitable for oral
adm ni ratlo ising. a SIPr t or agoni, st and u cohol . It
nas. o1 Br FEceRBY  Aaie rasf oaam ot coriBeRes APt ok € g PhSSetia
al COh@ésuliithird'a afrerdmhmnban@refaably wversmwtmfcyh@hbgytwlfdons ld:irb&idtléro td he oral
adm ni st t| 0 ‘1 P receBII(.or agoni &tea he conposi.tio provhde a
convefif &H? Btf'c fisues FVEKINg A GPaerRlized jmrynosppPrepsion,  Naive, G5Hs & do
not suéé@rste’ré@ rehoand omdnaatsamsa%nd fréHd Itrda bliebdreteaétiruiatetiap migizds fnt®n or
oral use, and have good physicochem cal and stora epg %ﬂ,rtles I n
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of unpffhid Mhibled.he di stribution of the SIP receptor agonist throughout
t he conposition, as well as high stability. The conpositions of the
I nvention may be manufactured on high speed automated equi pnent, and thus

do NOfrhg GaMBUsknBAAS ANfRBSiBH 8bbiMists sWbw 40P Satrifs WRIAIRLUIP A& Rfed

problems in providing a suitable formulation. In particular, there is a need for an S1P
receptor agonist containing formufation which is well-adapted for oral administration in a
solid form, e.g. as a tablet or capsule.

Accordingly, the present invention provides a solid pharmaceutical composition suitable for
oral administration, comprising a S1P receptor agonist and a sugar aicohol.

It has surprisingly been found that solid compositions comprising a sugar alcohol provide
formulations which are particularly well suited to the oral administration of S1P receptor
agonists. The compositions provide a convenient means of systemic administration of S1P
receptor agonists, do not suffer from the disadvantages of liquid formulations for injection or
oral use, and have good physicochemical and sforage properties. In particular, the
compositions of the present invention may show a high level of uniformity in the distribution
of the S1P receptor agonist throughout the composition, as well as high stability. The
compositions of the invention may be manufactured on high speed automated equipment,

and thus do not require hand encapsulation.



-2 S1P receptor agonists are typically sphingosine anal ogues, such as
2-substituted 2-am no- propane-1, 3-di ol or 2-am no-propanol derivatives.
Exanpl eswef2004¢80843r i ate S1 P receptor agonists are, f 50 o
Compounds as di scl osed in EP627406A1, e.g.a conpound 019;9 or rruH?Jé(EP“GHZO?B
RARAN j CH2OR2 Rl wherein R is a-gtraight- or branched (Cl2.22)carbon
chain - which may have in the chain a bond or a hetero atom sel ected froma
doubl e bond, a triple bond, 0, S, NR6, wherein Re is H, alkyl, aralkyl,

acyl A | / - | Ve as a

cubst I BePLY BBRDS e o BRI e BB 0SSl SR BRI S B i o

al kyl piopane-4Sydialirar2eamiablpropanal devivaiivesalBxamplea o apyriopriate §1P @exebtory,

al kyl car b?m)lyl ni.t L9 .hal ogen, am no, hydroxyi m no, hydroxy or carboxy; or
R i s29ONS A% AT R P Svher ein al kyl is a straight- or branched (C3.23)carbon

chain; or - a phenyl al kyl .wher ei.n l..Ls a straight- br anched

(C, _30)carbon %P%”'ﬁ%#&'ﬁ?‘?&ﬁ&‘ E%ﬁ”‘&ﬁé?’l&g'aicgnﬁﬁg?f’ﬁﬁr@&%c - a
straight- or branched (C8-ZO) ca g‘?@ chain optionally substituted by hal ogen,
- a straight- or branched (C&20 8§<y chain optionally substitued by

hal ogen, - a straight- orR4er5ra JOFB. 20) al kenyl oxy, - phenyl al koxy,

hal ophenyl al koxy, phenyl al koxyalikyl ,” phenoxyal koxy or phenoxyal kyl, -

cycl oal kyl al kyl substituted by 5@ ,wal kyl , - heteroaryl al kyl substituted by
C6. 20al kyl, - heterocyclic CB. 2oal kyl or - heterocyclic al kyl substituted

by CowBdreinkRslis a stnaigihivorbeancthed €Cabhodrbornehairy nmay have
- which may have in the chain a bond or a hetero atom selected from a double bond, a triple
bond, O, S, NRg, wherein R is H, alkyl, aralkyl, acyl or alkoxycarbonyl, and carbonyl,

and/or
- which may have as a substituent alkoxy, alkenyloxy, alkynyloxy, aralkyloxy,
acyl, alkylamino, alkylthlo, acylamino, alkoxycarbonyl, alkoxycarbonylamino,
acyloxy, alkylcarbamoyl, nitro, halogen, amino, hydroxyimino, hydroxy or
carboxy; or
R, is

- a phenylalkyl wherein alkyl is a straight- or branched (Cs.20)carbon chain; or

- a phenylalkyl wherein alkyl is a straight- or branched (C,.g)carbon chain wherein said
phenylalkyl is substituted by

- a straight- or branched (Cg.z0)carbon chain optionally substituted by halogen,

- a straight- or branched (Cs.z0)alkoxy chain optionally substitued by halogen,

- a straight- or branched (Cs.20)alkenyloxy,

- phenylalkoxy, halophenylalkoxy, phenylalkoxyalkyl, phenoxyalkoxy or phenoxyalkyl,

- cycloalkylalkyl substituted by Cs spalkyl,

- heteroarylalkyl substituted by Cs.z0alkyl,

- heterocyclic Ce.zpalkyl or

- heterocyclic alkyl substituted by C..xalkyl,

and wherein

the alkyl moiety may have



WO 2004/ 089341 PCTI EP2004/ 003656 -3 - in the carbon chain, a bond or a
het eroat om sel ected from a double bond, a triple bond, 0, S, sulfinyl,
sul fonyl, or NR6, wherein R6 is as defined above, and - as a substituent
al koxy, wblkenydsoxs, al kynyl oxy, aral kyl oxy, acyl, al kylp%qq,]%‘ﬁ gﬁ\ékt hi o,
acyl am no, al koxycarbonyl, al koxycarbonyl am no, acyl oxy, yq anoyl ,
nitro, hal ogen, am no, hydroxy or ca&r-boxy, and each of R2, R3, R4 and R5,
i ndependently, is H Cl.4 alkyl or acyl or a phar maceut i cal | y acceptabl e
salt thereof; - Conpounds as disclosed in EP 1002792A1, e.g. a conpound of

11 o{ (r)rul f thé cg%@ﬁ%ﬂﬁnﬁl bbntgoéghggéa?%rggg%étegfr Hfa ggégentblogd %@%ﬁ gar\{gzﬁ ein mis

acyl , Sosulﬁny[hmrfurm,ethRgaWhgreacEeiptaahﬂe&nenaabovehmceof - Conpounds as

di scl osed i 263 d,of formila 1.1 IR'2 -~~Y W
1522858 spythliant FRESY e B B GBRT aiAtE By oS Bhind Rulfisceny | o

C2. 6al kyytathinopdikaxysarbony! ealkoxycpoftarainb sadyloxy ealkyicareamby!, htré &lbgen,, ;  or

Cl. 6al k%l sEb tltute %Bl%% 3 substituents selected fromthe group

consi sPiME" BYI R YFEPOX 38t ycl oal kyl , phenyl and phenyl substituted by OH;
Xis bb@foflRl‘ﬁRQS"rhldnUt%dln@épémﬂﬁﬁtlytl@H?Q.ﬁélk)&lbgbéylChai n al kyl having a nunber
p of carbon atons lor %Cé%stlt ted or substltut ed straight chain al koxy
havi n§" &PRRIARSPURIM §easp Hheeshs, substituted by 1 to 3

subst | CuinpblsdssRl dsdicaddfin €m 10o27920U R, gCQrtﬁ)hﬁioUﬁ@ oPforfaliladl al kyl, OH,

Cl. 6al koxy, acyl oxy, am no, CIl. 6al kyI am no, acyl am no, oxo, haI oCl. 6al kyl ,
hal ogen, unsubstltuted phenyl and phenyl substituted by 1 to 3 substltuents

sel ected fromthe ggmp, consisting ofgCl. 6al kyl, OH, Cl1.5al koxy, acyl,
acyl oxy, amino, C1 6a| kyl ami acy! anii no,
R',R',N- C (CHz)r-—@—— C— (CHz)m‘—Q n
CHOR‘

wherein m is 1 to 9 and each of R’;, R’s, R’y and R’s, independently, is H, alkyl or acyl,
or a pharmaceutically acceptable salt thereof;

- Compounds as disclosed in EP0778263 A1, e.g. a compound of formula llI
NR",R",

| v
I X

(CH,).OR",

wherein W is H; Cq.salkyl, Cagalkeny! or C,galkynyl; unsubstituted or by OH substituted
phenyl; R"4O(CH,)n; or C,salkyi substituted by 1 to 3 substituents selected from the group
consisting of halogen, Cs.scycloalkyl, phenyl and phenyl substituted by OH,;

X is H or unsubstituted or substituted straight chain alkyl having a number p of carbon atoms
or unsubstituted or substituted straight chain alkoxy having a number (p-1) of carbon atoms,
e.g. substituted by 1 to 3 substitutents selected from the group consisting of C4. alkyl, OH,
C,salkoxy, acyloxy, amino, Cq.salkylamino, acylamino, oxo, haloC,.salkyl, halogen,
unsubstituted phenyl and phenyl substituted by 1 to 3 substituents selected from the group
consisting of Ci.salkyl, OH, Cy.salkoxy, acyl, acyloxy, amino, C,.salkylamino, acylamino,
haloC.galkyl and halogen; Y is H, Cisalkyl, OH, C,salkoxy, acyl, acyloxy, amino, C,.
galkylamino, acylamino, haloC,salkyl or halogen, Z; is a sirigle bond or a étraight chain
alkylene having a number or carbon atoms of q,



hal oCl . 6al kyl and hal ogen; Y is H, Cl-6al kyl, OH Cl.6al koxy, acyl, acyl oxy,
am no, Cl. 6al kylam no, acylam no, hal oCl-6al kyl or hal ogen, Z2 is a single
bond or wobémisedyy chain al kyl ene having a nunber or q,@xrﬁgﬁ (ﬁf 083 Of d. WO
20041089341 PCT/ EP20041003656 -4 each of p and g, independently, Ts an
integer of 1 to 20, with the prowsopf 6<p+q<23, m is 1, 2 or 3, nis 2
or 3, each of R'1l, R'2, R'3 and R'4, Independently, is H, C14al kyl or acyl,
or a pharmaceutically acceptable salt thereof, - Corrpounds as disclosed in
W02/ 18395 g a conpound ,of formula |Va or CH2R3bh 1l1a CH2R 31 I1la
(R2a) #ach o pyand g ndepeit B)SRN nteagrst kdo #0. V}ﬂth tbepwz/l%cﬂq PRE<RBYMCR or CH2
~ 1\ (egp/RiPB2bve, Ya Rda | Vb wherein Xa is 0, S, NRla or a group -(CH2)le
, Which group is unsubstituted or substijtuted by 1 to 4 halogen; nais 1 or

2, R1$3C OHRor»R(CB"AFBQ’ Ry4 Indgreedenily iy H. pwﬁi'ﬁ'é%%‘iy't uted or substituted by
hal ogeg dﬁ%ﬁnb&dﬁcalﬁ}"éccé&éblé)sﬁltmgregr O( Cl. 4) al kyl wher e| n alkyl is
to

unsubstituted or subst %/ hal ogen; Rib is H OH or

( C1. 4)-&laggroungp as éISﬁ|°§$¢<V'IWp§20r$§%sQ gtm@@m%md ‘of fsawia aer MY hal ogen: each
Rea is independently selected fromH or (C1$)alkyl, which alkyl is
unsubstituted or substitued by hal ogen; R3a is H, O—l hal ogen or

Q( CL. 1) al kyi ein aLkyl is unsubstituted H&ubst it Red by hal ogen; and
Ribis H OH, gen, ,(a01a) al kyl wherein alkyl is unsubstituted or
substitutg %N 0 Q(CL. 4) al kyl V\ﬂbs)e'ﬂ -aHye— & &ROubstituted or
substltute halcﬁwl Yais -CH2-, -C(O)- (OH) - |C(:NO-|) 0 or S,

and Rda is (4x,14)al kyQIb or (C4.14) aI kenyl ; orCEl phar rracpeutl cally acceptabl e

salt or hydratCHzt hereof ;7 - Conpounds as di scl oi;ed in WD 02/ 076995, e.g. a
conpound of foguul a vV Ric or CH,
(CH2)7CH3 Va Ya-R4a IVb

wherein X, is O, S, NR;, or a group —(CH>),s-, which group is unsubstituted or substituted by
110 4 halogen; ny is 1 or 2, Ry is H or (C;4)alkyl, which alkyl is unsubstituted or substituted
by halogen; R+, is H, OH, (Ci4)alkyl or O(C44)alkyl wherein alkyl is unsubstituted or
substituted by 1 to 3 halogen; Ry, is H, OH or (Cy4)alkyl, wherein alkyl is unsubstituted or
substituted by halogen; each Ry, is independently selected from H or (C4)alkyl, which alkyl
is unsubstituted or substitued by halogen; R, is H, OH, halogen or O(C,4)alkyl wherein alkyl
is unsubstituted or substituted by halogen; and Rg, is H, OH, halogen, (C..4)alkyl wherein
alkyl is unsubstituted or substituted by hydroxy, or O(C4.4)alkyl wherein alky! is unsubstituted
or substituted by halogen; Y, is =CHz-, -C(O)-, -CH(OH)-, -C(=NOH)-, O or S, and Ry, is (C,.
1a)alkyl or (Cyq)alkenyl;

or a pharmaceutically acceptable salt or hydrate thereof;

- Compounds as disclosed in WO 02/076995, e.g. a compound of formula V

R4cRacN (CHz)m c'XcRZC v

N-——27

wherein
me is1,2o0r3;
X, is O or adirect bond;



"

R4, R3c~ (CH2)nt- XcRzc V RO wherein m is 1, 2 or 3; X is 0 or a direct
bond; WD 2004/ 089341 PCT/ EP2004/003656 -5 R,, is H, Cl4al kyl optionally

subst it Uygdekhyosbddr acyl. hal ogen, CB. 10cycl oal kyl, phenp
hydr oxy- pheWene C2. Sal kenyl ; C2-Bal kynyl ; or phenyl Lr 0?,0§{0P:§f56

substituted by OH R2c is -P< ORSC.l.l OR6c O mhereln R5& is Hor

Cl. 4al kyl optionally substituted by 1, 2 or 3 hal ogen atons, and Rec is H

or C1-4al kyl optionally substituted by halogen each of R8c and R40,

I ndep ndentl stituted hal pgen, or acyl,

and REM§ s'S é:‘?ﬁiﬁyb‘?ﬁt Ifycﬂ‘%ﬁ‘f%gpﬂyl q\%?‘ g’% 1?9¥8P%W¥Fﬁﬁéﬂq&(ygen at om

and whi ¢ hhy”&wxy-@rmnymnaj C%aﬂ@n?lpb%aﬂ&ybwle& ;menw dprnenally@ueelﬁntedm OB; hydroxy
CarbOXé residue of formula (a) -(CHZ) z-a ~~Rec wherein R70 is

H c1Raa yl or C1 4al koxy, and R3c is substltuted C, _2oal kanoyl ,

phenyl C1. 14al kyl wherein the Clokdal kyl is optionally substltuted by hal ogen

or OH  cycloal kyl Cl. 14a|k0x§ P phenlel 14al koxy wherein the cycl oal kyl or

phenyl ring is optionally substituted by hal ogen, Cl.4al kyl and/or

Cl"al koxy, phenyl C .14al koxy? Cl_14al kyl, phenoxyd . 14al koxy or

phenoxy Clufdgial s Mor el psaty GS30EHE 61 26rUbok bR s 2, 1=
of fornulia I-Wr Ci4alkyl optionally substltuted by halogen;
each of Rs; and Ry, independently, is H, Ci4alkyl optionally substituted by halogen, or acyl,
and
R. is Ciya-palky!l which may optionally have in the chain an oxygen atom and which may
optionally be substituted by nitro, halogen, amino, hydroxy or carboxy; or a residue of
formula (a)

-(C H2)2-4'
8c

wherein Ry is H, Cy4alkyl or C;4alkoxy, and Ry is substituted C,.,palkanoyl,
phenylC...,alkyl wherein the Cy.q4alkyl is optionally substituted by halogen or OH,
cycloalkylC,.14alkoxy or phenylC,.14alkoxy wherein the cycloalkyl or phenyl ring is
optionally substituted by halogen, C;4alkyl and/or Ci4alkoxy, phenylC,.i4alkoxy-
Ci.4alkyl, phenoxyC,.jsalkoxy or phenoxyCi.yaikyl,

R. being also a residue of formula (a) wherein Rg is C1.1.alkoxy when Ry is Ciqalkyl,
Cagatkenyl or Cygalkynyi,

or a compound of formula Vi

R5x
R1x
R4XR3XN—}——(CH2)NX Vi
CH,-OR,, Rex
wherein
ng is2,30r4

R« is H; Cyealkyl optionally substituted by OH, acyl, halogen, cycloalkyl, pheny! or
hydroxy-phenylene; Casalkenyl; Cagalkynyl; or pheny! optionally substituted by OH;



|
R5x Rix RAXR3xN VI wherein nx is 2, 3 or 4 Rlx is H, Cl4al kyl optionally

substituted by ON, acyl, hal ogen, cycloal kyl, phenyl or hydroxy-phenyl ene;
C2: Sal kenyl ; C2. Sal kynyl ; or phenyl optionally substituted by OH WO

2004/ 08994L20b5Jdo5-H2004/ 003656 -6- Rex is H C .4 alkyly 1‘3’2334000‘3%3“ of RS,
and R4x, independently is H, Cl.4alkyl optionally substl /]ti | ogen or

acyl, R5, is H, C 4alkyl or Cl.4al kgxy, and R5, is Cl.20al kanoyl
substituted by cycl oal kyl ; cyl oal kyfgi 14al koxy wherein the cycloal kyl ring
is optionally substituted by hal ogen, Cl4al kyl and/or Cl4al koxy;

phenyl C, - 14al kox wherein the phenyl ring is optionally substituted by

hal oan( l@i‘héhk?ﬁlwlammcﬂr Cl. 4al koxy R5, being al so C4_14al koxy when R' is

or ovi a4 9t B R epbhehi G ez 8Blory REBOU S oy HABRed oratvi s ot

R xdl Bsxlrrelsrh'leMalbylgank&ikmfmd i cal |y acceptable salt the{/;aof - %gpﬁllliﬁil?z
i 0 0

o5 B BRIy S RIS o SRR g

i ndependerird ig optianatiy eubﬁntutedrbynbalpg@t &;L,alkgd agd/on By ,alkxgh pisenyiClir,egleoxy a
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Rex being also Ca.15alkoxy when Ry, is Cy4alkyl substituted by OH, or pentyloxy or hexyloxy
when Ry is Cy4akyl,

provided that Re,is other than phenyl-butylenoxy when either Rs, is H or R, Is methyl,

or a pharmaceutically acceptable salt thereof;

- Compounds as disclosed in WO02/06268Al, e.g. a compound of formula VII

NR,4R,s Red
(CH,), i

R4,0

wherein each of Ryy and Ry, independently, is H or an amino-protecting group;
" Raq is hydrogen, a hydroxy-protectlng group or a residue of formula

5 ORe
IT <ORad
o]

Raq is lower alkyl;

ng is an integer of 1 to 6;

Xq Is ethylene, vinylene, ethynylene, a group having a formula — D-CH,- (wherein D is
carbonyl, — CH(OH)-, O, S or N), aryl or aryl substituted by up to three substitutents selected
from group a as defined hereinafter;

Yq is single bond, Ci.q0alkylene, C,.oalkylene which is substituted by up to three substitutents
selected from groups a and b, C;.q0alkylene having O or S in the middie or end of the carbon
chain, or C;.sealkylene having O or S in the middle or end of the carbon chain which is
substituted by up to three substituents selected from groups a and b;

Rsq is hydrogen, cycloalkyl, aryl, heterocycle, cycloalkyl substituted by up to three
substituents selected from groups a and b, aryl substituted by up to three substituents
selected from groups a and b, or heterocycle substituted by up to three substituents selected

from groups a and b;



N —— U

nd is an integer of Ito 6; Xd is ethylene, vinylene, ethynylene, a group

havingaforrmla- D-CH2- (wherein Dis carbonyl, - CHOH-, 0, Sor N),
aryl or é}yin ituted by up to three substitutents selected from group a
as define hafter; Yd is single bond, Cl-,Oal kyl ert&TEPIYL0856 ene whi ch

I's substltuted by up to t hree substltutents sel ected fromgroups a and b,
Cl. loal kyl ene having 0 or S in the ni7ddl e or end of the carbon chain, or
C, _,O0al kylene having O or Sin the mddle or end of the carbon chain which
Is substituted by up to three substituents selected fromgroups a and b;

Rsd i gabyefR eg@nd ng(ﬁ%déﬁbﬂfd@ntly%)‘l'oré‘ﬁib‘é‘ﬁt%ﬁt%'efécté&%rﬁ@lﬁ%‘aSUbSt'tUt ed by up

to three stituents sel ec fromgrou a and substituted by up

to theaeh @fd%m and Fentindepgadasdy.dei Hrcrr&m@}kxd@pgor@llmub%ftutw gyxéal@g@oym e

subst u and b; WO
2004/ SQILQ@E% 9%’“%@0&%%‘@ ﬁﬁéé}éng %&owé%or o%gmvg{\%‘%g?ngent ly, Is H
or a sabexyltiowen alksiyearbenylhydnxyr lowpr aliphaticarybiantea reend-Rwer alkyepemdent |y,
is H 0 I <group .a > i s hal ogen,
| ower SQPY% éllﬂ%é?ﬁlg °eﬁyefgﬁ%‘axc ?%ﬁ%'h%%%g ggjyﬁgﬁeomer al kyl t hi o, carboxyl,
| ower <grlobap>b;ucardydnglkyl &yl he’eeyocybley\mchaielr;grmmDnaltycswbstitahedr’uy upmanthrdeower

al kyl a al k am no, |lower aliphatic acylam no, cyano or nitro;
and <§'ﬂ B“eﬂt %‘eé?e\éﬁ%&f%ﬂ ' aryl, heterocycle, each being optionally
subst Mtlultl'@brbyismlmat whehRggds hydlbgém,t\(aemh graapl exclueide of singigroomgd =iid liebh t he

pr ovi
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R7e VI

NR,,R;e Ree XY Rse

Ris (CHz)ne Vi

wherein Rie,R2e,R3e,Rae,Rse, Ree,R7e, Ner Xe aNd Y are as disclosed in JP-14316985;
or a pharmacologically acceptable salt or ester thereof;
-Compounds as disclosed in WO 03/29184 and WO 03/29205, e.g. compounds of.formula

IX
\Q/ @\ CH,OR,, IX
(CH,).

CH LOR,,

wherein X;is O or S, and Ry, Ry, Ras and ny are as disclosed in WO 03/29184 and 03/29205,
each of Rgand Rs, independently is H or a residue of formula

L ORy
IT <OR9r
o]

wherein each of Rg; and Ry, independently, is H or C,alkyl optionally substituted by
halogen; e.g. 2-amino-2-{4-(3-benzyloxyphenoxy)-2-chlorophenyllpropyl-1,3-propane-diol or
2-amino-2-[4-(benzyloxyphenylthio)-2- chlorophenyl]propyl-1,3-propane-diol, or a
pharmacological salt thereof.

-Compounds as disclosed in WO03/062252A1, e.g. a compound of formula X



wherei n Rle, R2e, Rae, R4e, Rse, Ree, R7e, ne, X. and Y. are as disclosed in

JP- 14316985 or a pharmacol ogically acceptable salt or ester thereof;

- Conpoung | osed in WD 03/29184 and WO 03/ 29205 nds

or Too e s 05el N VD rporar 1 X RO (CH2) nf RESERRIIIRST P 1 s
0 or S, and R11, R2,, R3f and n, are as disclosed in WD 03/29184 and

03/ 29205, each of R4f and R5f, inde'p?g'ndently Is Hor a residue of fornula
-P< ONf Il Oef 0 wherein each of Ref and RBl independently, is Hor

Cl. 4al kyl optionally substituted by hal ogen; e.

2-am no- 2-[ 4- ( 3- benzyl oxyphenoxy) - 2Reghl or, @phenyl]propyl 1, 3 propane-di ol or
2-am no- 2-[ 4- (benzyl oxyphenyl t hi 0) - ophenyl | propyl - 3- propane-di ol ,
or a pharmacol ogi cal salt thereefy - ounds as dlsclosed in

W03/ 062252A1, e.g. a (CHWR of | f or mul aREWMO 2004/ 089341 PCT/ EP2004/ 003656
-8- Rae /(R4a)o-0 F/Arm,&“(CHz (GH).2a M z)ma Ra X wherein Ar is phenyl
or naphthyl; each of ng and ng/i ndependently is O or 1; Ais selected from
COCH, PO3H2, PO2H, SO3H, PO(™4-3al kyl)COH and 1H-tetrazgl-5-yl; each of R g
and R2g independently is H, hal ogen, OH, COCH or Cl-4al kyl optionally
subst iWndtedfl by hal ogen; R3g is H or Cl-4alkyl optionally substituted by
hal ogen or OH, each R4g i ndependently is

Ar is phenyl or naphthyl; each of mg and ng independently is 0 or 1; A is selected from
COOH, PO3HZ2, PO2H, SO3H, PO(C1-3alkyl)OH and 1H-tetrazol-5-yl; each of R1g and R2g
independently is H, halogen, OH, COOH or C1-4alkyl optionally substituted by halogen; R3g
is H or C1-4alky! optionally substituted by halogen or OH; each R4g independently is
halogen, or optionally ha.logen substituted C1-4alkyl or C1-3alkoxy; and each of Rg and M
has one of the significances as indicated for B and C, respectively, in WO03/062252A1;

-Compounds as disclosed in WO 03/062248A2, e.g. a compound of formula XI

R, jl" ol

A—{-H—N Af__ X
nH R;.—'Wi
Ry,

wherein Ar is phenyl or naphthyl; nis 2,3 or 4; A is COOH, 1H-tetrazol-5-yl, PO3H2, PO2H2,
-S0O3H or PO(R5h)OH wherein R5h is selected from C1-4alkyl, hydroxyC1-4alkyl, phenyl, -
CO-C1-3alkoxy and —~CH(OH)-phenyl wherein said phenyl or phenyl moiety is opitonally
substituted; each of R1h and R2h independently is H, halogen, OH, COOH, or optionally
halogeno substituted C1-6alkyl or phenyl; R3h is H or C1-4alkyl optionally substituted by
halogen and/ OH; each R4h independently is halogeno, OH, COOH, C1-4alkyl, S(0)0,1
or2C1-3alkyl, C1-3alkoxy, C3-6cycloalkoxy, aryl or aralkoxy, wherein the alkyl portions may
optionally be substituted by 1-3 halogens; and each of Rg and M has one of the
significances as indicated for B and C, respectively, in WO03/062248A2.

According to a further embodiment of the invention, a S1P receptor agonist for use in a
combination of the invention may also be a selective S1P1 receptor, e.g. a compound which
possesses a selectivity for the S1P1 receptor over the S1P3 receptor of at ieast 20 fold, e.g.
100, 500, 1000 or 2000 fold, as measured by the ratio of EC50 for the S1P1 receptor to the
EC50 for the S1P3 receptor as evaluated in a 35S-GTPyS binding assay, said compound
having an EC50 for binding to the S1P1 receptor of 100 nM or less as evaluated by the 35S-
GTPyS binding assay. Representative S1P1 receptor agonists are e.g. the compounds listed
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In each case where citations of patent applications are given, the subject matter relating to
the compounds is hereby incorporated into the present application by reference.

Aéyl may be a residue R,~-CO- wherein R, is C,alkyl, Csscycloalkyl, phenyl or phenyl-C,.
salkyl. Unless otherwise stated, alkyl, alkoxy, alkenyl or alkynyl may be straight or branched.

When in the compounds of formula | the carbon chain as R, is substituted, it is preferably
substituted by halogen, nitro, amino, hydroxy or carboxy. When the carbon chain is
interrupted by an optionally substituted phenylene, the carbon chain is preferably
unsubstituted. When the phenylene moiety is substituted, it is preferably substituted by
halogen, nitro, amino, methoxy, hydroxy or carboxy.

Preferred compounds of formula | are those wherein R, is Ciaxoalkyl, optionally substituted
by nitro, halogen, amino, hydroxy or carboxy, and, more preferably those wherein R, is
phenylalkyl substituted by Ce.14-alkyl chain optionally substituted by halogen and the alkyl
moiety is a Cgalkyl optionally substituted by hydroxy. More preferably, R, is phenyl-C,_salkyl
substituted on the phenyl by a straight or branched, preferably straight, Cs.1salkyl chain. The
Cs.14alkyl chain may be in ortho, meta or para, preferably in para.

Preferably each of R, to Rs is H.

A preferred compound of formula | is 2-amino-2-tetradecyl-1,3-propanediol. A particularly
preferred S1P receptor agonist of formula | is FTY720, i.e. 2-amino-2-[2-(4-octylphenyl)
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preferably, R is phenyl-C, .ealkyl substituted on the phenyl by a straight

or branched, preferably straight, Ce_l4alkyl chain. The C6.14al kyl chain
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red conpound o
2 arri2rﬂ§n120-t?e{t2r[édé®9tb51p®npipepfahﬂlmrwlleth)d}m@nanech3-dIOII yin free &drer oeih S1 P

vo 2003 kel B s Eerer e e S TR S G 8L V8 Tor m or
i n ahptirachtaddait i cal |y acceptable salt form(referred to hereinafter as

Compound A), e.g. the hydrochloride, as shown: HO H
A preferred compound of formula Il is the one wherein W is CHj;, each of R"; toR"3is H, Z»

is ethylene, X is heptyloxy and Y is H, i.e. 2-amino—4-(4-heptylokyphenyl)-2-methyl-butanol.
in free form or in pharmaceutically acceptable salt form (referred to hereinafter as
Compound C), e.g. the hydrochloride. The R-enantiomer is particularly preferred.

A preferred compound of formula IVa is the FTY720-phosphate (R, is H, R is OH, X, is O,
Ris and Ry, are OH). A preferred compound of formula IVb is the Compound C-phosphate
(Rza is H, Rap is OH, X, is O, R4z and Ry, are OH, Y, is O and Ry, is heptyl), A preferred
compound of formula V is Compound B-phosphate.

A preferred compound of formuia V is phosphoric acid mono-[(R)-2-amino-2-methyl-4-(4-
pentyloxy-phenyl)-butyllester.

A preferred compound of formula Vil is (2R)-2-amino-4-[3-(4-cyclohexyloxybuty!)-
benzo[bj]thien-6-yl]-2-methylbutan-1-ol.

When the compounds of formulae | to Xlll have one or more asymmetric centers in the
molecule, the various optical isomers, as well as racemates, diastereoisomers and mixtures
thereof are embraced. 4

Examples of pharmaceutically acceptable salts of the compounds of formulae | to Xli
include salts with inorganic acids, such as hydrochloride, hydrobromide and sulfate, salts
with organic acids, such as acetate, fumarate, maleate, benzoate, citrate, malate,
methanesulfonate and benzenesulfonate salts, or, when appropriate, salts with metals, such
as sodium, potassium, calcium and aluminium, salts with amines, such as triethylamine and
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be deh&iidn(0®d ®aCDUBEED'S Pnddifrdl Sddeftdl NEedis SEIVEM):F-12 + 10% fetal bovine

serum). The cells are harvested 48-72 h after addition of the DNA by scraping in HME buffer

(in mM: 20 HEPES, 5 MgCl,, 1 EDTA, pH 7.4) containing 10% sucrose on ice, and disrupted

using a Dounce homogenizer. After centrifugation at 800xg, the supernatant is diluted with

HME without sucrose and centrifuged at 100,000xg for 1h. The resuiting pellet is
rehomogenized and centrifuged a second hour at 100,000xg. This crude membrane pellet is
resuspended in HME with sucrose, aliquoted, and snap-frozen by immersion in liquid
nitrogen. The membranes are stored at 70°C. Protein concentration is determined
spectroscopically by Bradford protein assay.

GTPyS binding assay using S1P receptor/HEK293 membrane preparations

GTPyS binding experiments are performed as described by DS. Im et al., Mol. Pharmacol.
2000; 57:753. Ligand-mediated GTPyS binding to G-proteins is measured in GTP binding
buffer (in mM: 50 HEPES, 100 NaCl, 10 MgCl,, pH 7.5) using 25 pg of a membrane
preparation from transiently transfected HEK293 cells. Ligand is added to membranes in the
presence of 10 pM GDP and 0.1 nM [*®*S]GTPYS (1200 Ci/mmol) and incubated at 30°C for
30 min. Bound GTPyYS is separated from unbound using the Brandel harvester
(Gaithersburg, MD) and counted with a liquid scintillation counter.
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conposition of the invention preferably contains 0,01 to 20% by wejght of S1
P reckigd éPgaraﬁj?Rh%tesQ-_rﬁﬁfﬂ’BtObreeg-é’Y”ﬁ'@ hedn pagtisleisiag °fe3Qj). by, o5 less. 59§ Eﬂﬁowei ght,
basedhe@R fdung tb Fhetoveeb@Btes8ibility and hardness of tablets formed from the composition.

Preferably the single point surface area of the sugar alcohol preparation, e.g. mannitol, is 1
to 7 m/g, e.g. 2 to 6 m¥g or 3 to 5 m%g. The mannito! preparation may suitably have a
mean particle size of 100 to 300 ym, e.g. 150 to 250 um and a bulk density of 0.4 to 0.6
g/mL, e.g. 0.45 to 0.55 g/mL. A suitable high surface area mannitol is Parteck M200,
available commercially from E. Merck.

The composition preferably contains 75 to 99.99% by weight of the sugar aicohol, more
preferably 85 to 99.9%, e.g 90 to 99.5% by weight, based on the total weight of the
composition.

The composition preferably further comprises a lubricant. Suitable lubricants include stearic
acid, magnesium stearate, calcium stearate, zinc stearate, glyceryl palmitostearate, sodium
stearyl fumarate, canola oil, hydrogenated vegetable oil such as hydrogenated castor oil
(e.g. Cutina® or Lubriwax® 101), mineral oil, sodium lauryl sulfate, magnesium oxide,
colloidal silicon dioxide, silicone fluid, polyethylene glycol, polyvinyl alcohol, sodium
benzoate, talc, poloxamer, or a mixture of any of the above. Preferably the lubricant



t he conposition. The sugar al cohol may act as a diluent, carrier, filler or
bul ki ng agent, and nmay suitably be mannitol, maltitol, inositol, xylitol or
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where faster distintegration is required. Where appropriate, xylitol may also be added as an
additional binder, for example in addition to microcrystaliine cellulose, e.g. in an amount up
to 20% by weight of the sugar alcohol, e.g. xylitol.

In one embodiment, the composition further comprises a stabiliser, preferably glycine HCI or
sodium bicarbonate. The stabiliser may be present in an amount of e.g. 0.1 to 30%,
preferably 1 to 20% by weight.

The composition may be in the form of a powder, granule or pellets or a unit dosage form,
for example as a tablet or capsule. The compositions of the present invention are well-
adapted for encapsulation into an orally administrable capsule shell, particularly a hard

gelatin shell.

Alternatively the compositions may be compacted into tablets. The tablets may optionally be
coated, for instance with talc or a polysaccharide (e.g. cellulose) or

hydroxypropylmethylceliulose coating.
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In one aspect, the present invention relates to a process for producing a pharmaceutical
composition, comprising:

(@) mixing an S1P receptor agonist with a sugar alcohol;
(b) milling and/or granulating the mixture obtained in (a); and
(c) mixing the milled and/or granulated mixture obtained in.(b) with a lubricant.

By using this process, a preparation having a good level of content and blend uniformity (i.e.
a substantially uniform distribution of the S1P receptor agonist throughout the composition),
dissolution time and stability is obtained.

The S1P receptor agonist, e.g. 2-amino-2-[2-(4-octylphenyl)ethyljpropane-1,3-diol,
hydrochloride, may optionally be micronized, and/or pre-screened, e.g. with a 400 to 500 um
mesh screen, before step (a) in order to remove lumps. The mixing step (a) may suitably
comprise blending the S1P receptor agonist and the sugar alcohol, e.g. mannitol in any
suitable blender or mixer for e.g. 100 to 400 revolutions.
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contain 0.5 to 10 ng of the 31P receptor agonist. The conpositions of the
I nvention may show good stability characteristics as indicated by standard

stabi | i tywobhdsdlsssqr f OF €xanpl e having a shelf life Stab?HI‘;E (R)tt/ohb%séo one,
two or three years, and even longer. Stability charac erls I'cCs nay be

determ ned, e.g. by measuring decon‘i)fsmlon products by HPLC anal ysis after
st or age for particular times, at partYcular tenperatures, e.g. 20, 40 or
60C. The pharmaceutical conpositions of the present invention nay be
produced by standard processes, for instance by conventional m xing,
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obt ai ne wth a ubrlc a preparation
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uni f o) sHdswatkPidlald@éd Pfthé Bfanaldion @fepPt or agoni st t hroughout the
conposition), dissolution time and stability is obtained. The SIP receptor

agoni st, e.g. 2-am no-2-[2-(4-octyl phenyl)ethyl]propane-1, 3-di ol ,
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nmi xi n§estrank)Thedyboricant g9 Wa%‘éﬁ'ﬁm %@ara{;emrﬁ@r@%pa-@rfe@r@%m viliomi st and

the sgogto Sdr@RQhbreeh; lgbfo,@a,ﬂmn ol in any suitable blender or mxer for e.g.
100 to 400 revol utions. WO 2004/ 089341 PCT/ EP2004/ 003656 -15 The process

may be carried out by dry mxing the conponents. In this embodinent the
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t hrou a screen,
agonist is preferably first dry-mixed with the desired sugar alcohol, e.g. mannitol, and the

obtained sugar alcohol/S1P receptor agonist mixture is then dry-mixed with a binder such as
hydroxypropy! cellulose or hydroxypropylmethyl cellulose., Water is then added and the
mixture granulated, e.g. using an automated granulator. The granulation is then dried and
milled.

If desirable, an additional amount of binder may be added in step (c) to the mixture obtained
in (b).

The process may comprise a further step of tabletting or encapsulating the mixture obtained
in (c), e.g. into a hard gelatin capsule using an automated encapsulation device. The
capsules may be coloured or marked so as to impart an individua!l appearance and to make
them instantly recognizable. The use of dyes can serve to enhance the appearance as well
as to identify the capsules. Dyes suitable for use in pharmacy typically include carotinoids,
iron oxides, and chlorophyll. Preferably, the capsules of the invention are marked using a
code.

The pharmaceutical compositioris of the present invention are useful, either alone or in
combination with other active agents, for the treatment and prevention of conditions e.g. as



whi ch preferably has a nesh size of 400 to 500 pm Process step (a) may
conprise the step of mxing the total anount of SIP receptor agonist at
first with a | ow anmount of sugar alcohol, e.g. fromb5 to 25% by wei ght of
the t ot ayoWRs@d34pf sugar al cohol, in order to forma pETRPII0X 00380 equent |y
the renai ni ng anount of sugar alcohol is added to the pre-mx. Step (a) may
al so conprise the step of addi ng a_hignder solution, e.g. nethylcellul ose
and/or xylitol, e.g. an aqueous solution, to the m xt ure. Al ternatively the
bi nder is added to the mx dry and water is added in the granul ation step.
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m xing. Alternatively, a wet granulation process is enployed. In this
enbodi ment, the S1 P receptor agonist is preferably first dry-m xed with
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hydr oxypropyl cellul ose or hydroxypropyl net hyl cellul ose. Water is then
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carotinoids, iron oxides, and chlorophyll. Preferably, the capsules of the
invention are marked using a code. The pharmaceutical conpositions of the
present itreaimemntoandapreventionudf, auditinmmeadisease ar dfrinflaromblonaconditions, le.@t her
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c) treatment and prevention of viral myocarditis and viral diseases caused by viral
mycocarditis, including hepatitis and AIDS.

Accordingly, in further aspects the present invention provides:

1. A composition as defined above, for use in treating or preventing a disease or
condition as defined above.

2. A method of treating a subject in need of immunomodulation, comprising administering
to the subject an effective amount of a composition as defined above.

3. A method of treating or preventing a disease or condition as defined above, comprising
administering to the subject a composition as defined above.

4, Use of a pharmaceutical composition as defined above for the preparation of a
medicament for the prevention or treatment of a disease or condition as defined above.

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



JP- 14316985, the contents of which are incorporated herein by reference. In
particul ar, the pharmaceutical conpositions are useful for a) treatnent and
prevent i 2064/086dan or tissue transplant rejection, fopcexPigsRoices t he
treatnment of the recipients of heart, lung, conbined heart-lung, liver,

ki dney, pancreatic, skin or cornealqjransplants, and the prevention of
graft-versus-host disease, such as sorretl mes occurs foll ow ng bone nmarrow
transpl antation; particularly in the treatnment of acute or chronic allo-
and xenograft rejection or in the transplantation of insulin producing
cells, e.g. pancreatic islet cells; b) treatnent and prevention of

aut oi IEr;fy,ﬁ\, |ed1' sease or of inflammatory conditions, e.g. nmnultiple sclerosis,
arthri r exanple rheumatoid arthriti 584 i nf | anmat ory bowel disease,
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preve r i above conpri si ng

admi n@@?‘?’ﬁ‘&qb gu%utgcb?&ﬁjcg %Pr%%%??kgn a8 defined above. 4. Use of a
phar maceuti cal corrp05| tion as defined above for the preparation of a

medi ¢ tio reat S iti

dor i nalE arsvel B oF PestibaiackssE) BB Bty BIREF T PR 720 (e

f ol | omgigble{seeadh condaihiogli mrents. WO 2004/ 089341 PCT/ EP2004/ 003656 -17-
Exanmple 1 M croni zed Conpound A, e.dg,.

2-am no- 2-[ 2- (4-octyl phenyl ) et hyl) propane-1, 3-diol, hydrochloride salt

( FTY72@jnpoursd Ace.geRed7a0id 116. 7 g of thengpreened conpound is mxed wth
9683. npj4ol (Parteck M2OO from rck The m xture is then mlled
in a &agﬁﬁ?wob& c(zlew ce (Key Inter naﬁﬁ#ﬁ? I)nc USA) using a 30 nesh

scr eeMaghbsimestaanatet earate is 2.4 mg

Total 120 mg

* 1 mg of Compound A in free form is equivalent to 1.12 mg of FTY720.

Example 2
in a further example, the process of example 1 is repeated except that the magnesium

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 hydroxypropylicellulose. The mixture is mixed for 3 minutes. Water is
then added at a rate of 100 ml/minute and the mixture granulated for 2 minutes. The
granulation is transferred into a tray dryer and dried at 50°C for 150 minutes.



screened using a 20 nmesh screen and 200 g of the screened conpound bl ended
with the FTY720/ mannitol m xture to produce a product conposition. The
product wonprmsdi«pn i s then conpact ed on a tabl et presi,cqmpmmo_%sgrm dieto
form 120 ng tablets, each containin Conpound A, e.g. FTY720 * 1.4 ny
Mannitol M200 116.2 ng Magnesi um st Tate 2.4 ng Total 120 ng * 1 ng of
Compound A in free formis equivalent to 1.12 ng of FTY720. Exanple 2 In a
further exanple, the process of exanple | is repeated except that the
nagnesiun1 stearate is replaced by Cutina(r) (hydrogenated castor oil).

d A.e g  FTY720, and tol (P k MROQ f E. " Merck
ar o o35% U Rotien 2t f e e WGT afvias unoa 7 36 reAeh soieen g Magnsehgy FTv720

is i yedraté tsrsc%br@dsaﬂde@g%dthmeeﬁéd cdnifouhd Gs bIENHEed/dr @Sreldlufiom sisier at 32
rpm The FTY?%eN%TRG m xture is then screened through a 35 nesh screen.

The sBReWEy t ?m'tel MRt Rrediagdad Pragugt gpmeewa%rsmm aith a
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m xed for 3 mnutes. Water is then ad at a rate of 100 m/mnute and the
m xt uP'@n@ranul ated for 2 mnutes, The granul ation is transferred into a
tray dryer and dried at 50C for 150 m nutes. WD 2004/ 089341

PCT/ EP2004/ 003656 -18 The mixture is then mlled in a Frewitt M3 device
usi ngThe ewduétswrmnsé@n is knegritied into sgeé’alnam@eiaémweuﬁeﬂ@@naﬂnﬂlr@g &oKatghe

scree i e f

FTY72 ITB.I’]I’]I to‘éﬂghn )?t? \tﬂ'rgée E%{?%tgo%g% arB&Yé?ddﬁ Hp%@iﬁoﬁtls g d%Jnch‘re]% h:ab'slﬁe

subst dhergtore 9a¢1‘n¢a‘p@ulqu>ntams: bution of the SIP receptor agoni st throughout
the mannitol in the blend. The product conposition is then filled Into size

3 hard gelatin shells on an Hoflinger & Karg 400 encapsul ati on device. 120
nmg of FTYi&Qt oduct conposi t0.66mg added to each capsul e.

Mannito! M200 114.04mg
Hydroxypropylcellulose 3.6 mg

Magnesium stearate 1.8 mg
Total 120 mg
Example 4

In a further example, the process of example 3 is repeated except that the magnesium
stearate is replaced by Cutina® (hydrogenated castor oil).

Example 5
In a further example, the process of example 3 is repeated except that the hydroxypropyl

cellulose is replaced by hydroxypropylmethyl celiuiose.

Example 6a
Micronized Compound A, e.g. FTY720, is screened using a 400 ym (40 mesh) screen. 58.35

g of the screened compound is mixed with 4841.65 g mannitol (Parteck M200 from E.
Merck) in a 25L Bohle bin blender for 240 biending revolutions. The mixture is then milled in
a Frewitt MGI device using a 400 pm mesh screen, and the milled mixture is blended once
more. Magnesium stearate is screened and 100 g of the screened compound is blended with
the FTY720/mannitol mixture to produce a product composition showing a substantiaily
uniform distribution of the S1P receptor agonist throughout the mannitol in the blend.



Therefore each capsule contains: FTY720 * 0.56 ng Mannitol M200 114.04ng
Hydr oxypropyl cel lul ose 3.6 ng Mgnesium stearate 1.8 ng Total 120 ng

Exanpl ewh bddadsdsky t her exanpl e, the process of exanpl epSr/kp200H618886€d except
that the magnesium stearate is replaced by Cutina(r) (hydrogenated castor

oil). Exanple 5 In a further exanple, the process of exanple 3 is repeated
except that the hydroxypropyl cel I"d¥se is repl aced by hydr oxypropyl net hyl
cel lul ose. Exanple 6a M cronized Conpound A, e.g. FTY720, is screened using
a 400 pm (40 nesh) screen. 58.35 g of the screened conpound is mxed with
4841.65 g mannitol (Parteck M200 fromE. Merck) in a 25L Bohle bin bl ender

for 240 bl endi ng revol utions., The m xture is t.he illed,in._a Fewtt MJI
devi 0% BroRUeL S e bR e d e T 3 it R et & P 41 & B8 once
nor e. 40dhgnespisulation eavies.e120s ngcofelbpariodud chiPogition i¢ bedet teeaeld capswiound i s

bl endﬁd V\f'th t he FTY720( manni tol m xture to produce a product conposition
show lbersog%ﬁgqhaqﬁpisalle|c§nalmform distribution of the S1 P receptor agoni st

t hroughout the mannitol In the blend. WO 2004/ 089341 PCT/ EP2004/ 003656 -19
The pl% ct, conposition is,then filled into size 3 hard gelatin shells on an
Hof | i ﬁgﬁo& Karg 400 enc1a‘ﬂ)§19 ation device. 120 ng of the product
conpogihhiM2poadded to epelp ggpsul e.  Therefore each capsul e contai ns:
FTY720 * 1.4 Manni tol M20O0 116.2 ng Magnesium stearate 2.4 ng Tot al

120 nYaguseiprteamie 2.4mg

Total 120 mg

Example 6b
In an alternative embodiment, capsules are manufactured using the components and in the

amounts as described in Example 6a, but the FTY720 is first mixed with 14 mg mannitol
(before screening). This mixture is then screened as described above. The screened
mixture is then blended with the remaining mannitol and the magnesium stearate is added,
followed by additional blending and filling into capsules.

Examples 7 and 8

In further examples, capsules are prepared as described in example 6, except that each
capsule contains each component in the following amounts:

Example 7 Example 8

FTY720* 2.8 mg 5.6 mg
Mannitol M200 114.8 mg 112 mg
Magnesium stearate 24 mg 24mg
Total 120 mg 120 mg

Examples 9 to 11

In further examples, capsules are prepared as described in examples 6 to 8, except that the
magnesium stearate is replaced in each case by Cutina® (hydrogenated castor oif).

Examples 12 to 22



In an alternative enbodi nent, capsul es are manufactured using the conponents
and in the anpunts as described in Exanple 6a, but the FTY720 is first

m xed Wyid20bd08840NNI tol  (before screening). This m p¢pEp0H0d368N Screened
as descri bed above. The screened mxture is then blended with the remaining
manni tol and the nagne5|un1steara16{%g? added, followed by additional

bl ending and filling into capsul es. anples 7 and 8 In further exanples,
capsul es are prepared as described in exanple 6, except that each capsule
contai ns each conponent in the follow ng anounts: Exanple 7 Exanple 8
FTY72b furthegexgmeles eapsulermii tebptsverecerenareg aﬁrgde:@pzbe?ﬁgm rEgnelsisumtetidar at e
2.4 nEygpft Rt FANE20120 {10 ehp el | B&%Bﬁ’l %39 %of?gé [@%‘6%@ | es,
capsul es are prepared as descri bed |n exanp exc
rragneBhQIM%ﬂ@gpmwlle@)"ﬂrﬁppmm'ﬁml éa@mckda@@ by Cut| na( r) (hydr ogenat ed
castor oil). Exanples 12 to 22 WO 2004/089341 PCTI EP2004/ 003656 -20 In
further exanpl es, capsules or tablets are prepared as described in exanples

to ﬁéﬂl&'éﬁ(ﬁéﬂﬂ_ﬁﬂat FTY720 is repl aced in each case by
5. 4
hyé‘?"o‘éﬁ?%ﬂe.{%%‘“"fﬂ&*ﬁ%f@ Joup A OAARHY ol DRSS 10408 288, ot
i ngr edndemixingine porgrathed filling irwteicgpduig;s each conponent and mxing in a

nortar, then filling into capsul es: Exanple 23 Exanple 24 FTY720 5 ng 1 ny
D-mannitol 83.7 ng 117 ng Corn starch 24 ng Avicel(r) PHL01 12 ng -

Example 23 Example 24

FTY720 5mg 1 mg
D-mannitol 83.7 mg 117 mg
Corn starch 24 mg -
Avicel® PH101 12mg -
Hydroxypropylcellulose ‘0.3 mg 7 mg
Talc 3mg 3 mg
Lubri wax ®101 2mg 2mg
Total - 130 mg 130 mg
Examples 25 to 27

Pharmaceutical compositions containing the following ingredients are produced:

Example 25 Example 26 Example 27

FTY720 5¢ 109 100 g
D-mannitol 991 g 986 g 897 g
Methylcellulose SM-25 49 49 39
Total 1000 g 1000 g 1000 g

The FTY720 and a proportion of the D-mannitol equal to twice the weight of the FTY720 are
mixed in a Microspeed Mixer MS-5 type (Palmer, USA) for 2 minutes at 1200 rpm. The
remaining D-mannitol is added to the mixture and mixed for another 2 minutes. 80 or 60
milliliters of 5% methyiceliulose SM-25 solution is supplied from a hopper and granulated
under the same conditions. The mixture is extruded through a screen with 0.4 mm apertures



Hydr oxypropylcellulose 0.3 ng 7 ng Talc 3 ng 3 ng Lubri wax (r)101 2 ng 2
mg Total 130 ng 130 ng Exanples 25 to 27 Pharnaceutical conpositions

cont ai NieadodBsdz@d | owi ng i ngredients are produced: Expepkpoddoddsinpl e 26
Exanple 27 FTY720 5 g log 100 g D-mannitol 991 g 986 g 897 ¢

Met hyl cel lul ose SM25 4 g 4 g 3 ¢ Toéfl 1000 g 1000 g 1000 g The FTY720 and
a proportion of the D-mannitol equal“to twi ce the weight of the FTY720 are
mxed in a Mcrospeed M xer Ms-5 type (Palner, USA) for 2 minutes at 1200
rpom The remaining Dmannitol is added to the m xture and m xed for anot her
2 m nusies ,an8@<tmde6%<Gﬁ1 typé.| The extrededsmatasiahis dded at 65EC vt 25luidized-beh | s
suppl | n n : onadist g i1

i P SRR Blpe Ry CoRadd) erd G el Roh 3, 1H3 515 850341
PCT/ EPpe (4rigEsedtch pass thxiugh aaf0 mesh sidue arGeavepclheTtldaiord findegtanwesri al is

and ¢ ReEP udofiulos iy 2602 PRy RAY AR, F0GA0 bl KRG 1 Dok hr ough

a 60 nesh sieve are renoved. The obtained fine granules are filled Into
capsutgg EX %QQ? capsule-filling machine (100 ng per capsul e). Exanpl es 28
to 31 : taining the following ingredients (in ng) are produced:
ExanpTeabléi8 cEriainingeth2 JollowampingredEnBEx@Emmgea@lprodi®éd20 1 1 1 1 D-nmannitol 62.3
62.3 62.0 62.0 Xylitol* 26.7(5.4) 26.7(5.4) 26.6 26.6 Methylcellulose - -
0.4 0.4 Mcrocrystalline 24.0 - 24.0 -

Example 28 | Example 29 Example 30 Example 31
FTY720 1 1 1 1
D-mannitol 62.3 62.3 62.0 62.0
Xylitol* 26.7(5.4) 26.7(5.4) 26.6 26.6
Methylcellulose - - 0.4 0.4
Microcrystalline 24.0 - 24.0 -
cellulose
Low-substituted - 24.0 - 24.0
Hydroxypropyl-
cellulose
Hydrogenated oil 6.0 6.0 6.0 6.0
Total 120.0 120.0 120.0 120.0

* The amount of xylitol indicated in brackets was used as a binder.

FTY720, D-mannitol and xylitol are placed in a fluid-bed granulator (MP-01 model, Powrex),
mixed for five minutes, and granulated under spray of binder solution, followed by drying till
the exhaust temperature reaches 40°C. The granulation conditions are as shown below.
Dried powder is passed through a 24-mesh sieve, added to the specified amount of filler and
lubricant, and mixed in a mixer (Tubular Mixer, WAB) for three minutes to make the powder

for compression.

The resulting powder is compressed by a tabletting machine (Cleanpress correct 12 HUK,
Kikushui Seisakusho) with a punch of 7 mm i.d. x 7.5 mm R at a compression force of 9800
N.

Granulation conditions:



cel lul ose Low substituted - 24.0 - 24.0 Hydroxypropyl cellul ose
Hydrogenated oil 6.0 6.0 6.0 6.0 Total 120.0 120.0 120.0 120.0 * The
amount @fo ¥aologe3ak1 | ndi cated in brackets was used as a wiTrER004/60855620,
D-mannitol and xylitol are placed in a fluid-bed granulator (MP-01 nodel,
Powrex), mxed for five m nutes, a_ngzegranul ated under spray of binder
solution, followed by drying till exhaust tenperature reaches 40C. The
granul ation conditions are as shown below. Dried powder is passed through a
24-mesh sieve, added to the specified anmount of filler and |ubricant, and
m xedUB® a ni xer (Tubular M xer, S#H#)dfor three ninutes to nake the povvder
for conpression. The resulting povvder is conpressed by a tabletting machine
(C eanpress correct 12 HUK, Kikushui Seisakusho) with a punch of 7 mmi.d.
x 7. 5Changr-im@meudbnpr essi on f or cel G0 99800 N. Granul ation conditions: WO
2004/ 004/ 003656 Setti ng Charge-in amount 1170 g
%%&%ﬂoritl%e;gﬁr 50 nB/ mn ‘ngo erature of intake-air 75C Fl ow rate of
sprayTsmbatatLtmofLEﬂaheﬁaﬂn Spr ay a75’°Cpressure 15 NcnR2 Spray air volunme 30

Um n solution 35l n . Exanples 32 to 39 Tablets containing
t he fggﬁ)o@m{gﬁ%f%lfpn%)r%gﬁ@rqts (in ng)%ar g}"p')r oduced: Ex. 32 Ex. 33 Ex. 34 Ex. 35

Ex. 36piay.airdressure 38 Ex. 39 15 N/em?
Spray air volume 30 L/min
Volume of binder solution 351 mL

Examples 32 to 39

Tablets containing the following ingredients (in mg) are produced:

Ex. 32 Ex. 33 Ex.34 |Ex.35 |Ex. 36 |Ex.37 |Ex 38 |Ex. 39
FTY720 1 1 1 1 1 1 1 1

D-mannitol 116.6 114.2 104.6 1142 | 1046 | 116.6 | 1154 113
magnesium 24 24 24 2.4 24 - - -

stearate
glycine HCI - 24 12 - - - - -
sodium - - - 24 12 - - -
bicarbonate

zinc - - - - - 2.4 - -
stearate

silicone fluid - - - - - - 3.6 -

mineral oil - - - - - - - 6
Total 120.0 120.0 120.0 120.0 | 120.0 | 120.0 | 120.0 | 120.0
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120.0 120.0 120.0 120.0 120.0 120.0 120.0 23 <cn 1. A said oharnmaoeutical c
onposi ti onprising: (a) & SIP receptorapcdat and (b) asugaral cohol ..
wherein t t P receptor agonkt |Is wkctod from - a conpound of formula I
s~ 1 t whaoeln k I's a straight- or branched (C,s.)carbcn than - witch may
tans in the qugmgﬁaﬁﬂ% @anPma srta4 firn a dcubb band, a tr le
bond. O, wher el n e s H "alky erai kyA, aryl or.ko ycarbonyl, and
catbonyt(“’ Sﬁ@? have a a subsf ent alkmW *mt) W Skynyl oxy,
ar al KAOKom) asygar aldghol)i 1 sO. aftVVo acyl(r)rlro ar ooxycar boni A, WAOW

al tyka ba Q an r n o, hydrorpr or cethoW or R 1Is a
phenyl aky %e%#hpw)‘l - or branched (Owo)csrbon chain; or

- 8 compound of formula 1

1
4
2

I_b!\)H

{OR,
R CH,OR,

whereln R, is a straight- or branched (Cyza)carbon chain
- which may have In the chain a bond or & hetero atom selected from a deuble bond, aﬂhh
bond, O, S, NRy, wherein R is H, sliyl, araliyl, acyl or alkaxycarbomyl, and carbonyl,
and/ar
- which may have as a substituent alkoxy, atkenyloxy, alkynyloxy, aralkyloxy, acyl,
alkylamino, alkyithio, acylamino, alkexycarbonyl, alkoxycarbonytamine, acyloxy,
akyicarbamoyt, nitro, hialogen, amino, hydroxyimino, hydraxy or carbaxy; o

Ryis
- & phenylalkyl whereln alkyt is a straight- or branched (Cass)carbon chain; or
- 8 phenylalid whereln aflyl s & straight- or branched (C. s)carbon chaln whersin said
phenylaticyl s substitted by
- 2 siraight- or branched (Cs.0)carbon chain optionally substituted by halcgen,
- & straight- or branched (Ce.a)alkoxy chain optionally substitued by halogen,
) - a straight- or branched (Coanjalkanyloxy,
| - phenylalkoxy. halophenylalicoxy, pherryialkoxyaliod, phemmﬂmwnrummm
wdoawltﬂtyl substituted by Cy.yomikyl,
hateroarylalkyl substituted by Cyagalkyl,
. heterocvcic Co-aotilkyl or
- heterocyciic alkyl substitutad by Caaxaliyt,
and wherein
the alkyt molety may have
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- a OMYWV wherein alkyl Is a straight- or branched (Oae)enbon chain wherein
said phenyrhdl kyl Is substituted by - a swel ghtr or branded (Csao)carbon
drai n ophonaly substituted by halcgamq. - a straight- or branched

(Cr-00)al koxy drain optionally substitued by halogien, - a straight- or bra
chad (Cs.aoWtanOoxy, - pheny blkolry bal oppmvVWW phar ~xy". Omwxyw koe or
Omj VKA - ia theceattion chain, ammmwmmumlamawm.ed by

Coaosl kyl C‘ﬁﬁ&la al kyl soasatltund by
CsaoaWA %’g'c'! ‘\IﬁEI‘EI t he 'h%“%y na avéhﬁdz - in the carbon chain, a
ons o e- i beech e caleonson: BRITiiesigkaion mesk MO, BhASond. 0, o

sul ngl, allfdi:ytﬂ‘lfbnyl ViR edrbdngiamiho ityld®), hiRAckSR/E nitid]) S a

subsUt uent aI kOX al kenyl ox al kynyl oxy, ararcid4o y, aci4, alkyiarrdno.

ai kyi | h mino, bﬂﬁ’iyaar bonyt. al aoxycnbor gwnkno. aayl oxy, atkyY
anwrlt WWR,,R.WRQM eramylor soytcar@ach of fir, 4 & and Ry, i

, IS H A ct an t nacol ogl aal y acceptable salt t woof.
2 The cﬂﬂ%%m the SIP receptor agarst is saiaclad
from 2- &r r {The co@positonlof Didind, 1, mmhrmmammmm &umeﬁ-t t ar ed.

oattpa5| on aﬁ ?1 ereln € sugar al Co O i

roar hydereekopic sugar aI cohol or a mxture thereof. 5. A corrposW)n

accordi ng thgﬁ,ﬂgmmﬁ?g%%,&mm ses msnltot. 0. A

conpoal 1on according to achy prece Curtner carrnpriskhg a

tuhrferts, 7.4 éumm%bbmng & GRINFIING dr03, Aihiskeis® the Wlifak Qilddhblie &hdrki car d
COMPr i seg NOLIR! ol aihil & Hiture thereot

5. Acomposition according to claim 4 wherein the sugar alcohol comp-ises mannitol.
6. A composition according to any praceding claims, further comprising a lubricant.

7. A composifion according to claim 8, whemin the lubricant compricas magnesium
stoarate.

8. A composition according to any precading claims, comprising 0.5 lo 5% by weight of
the S1P recapior agonist.

8. A composition according to any preceding claims, compriging 80 to 88.5% by walght of
the sugar sloohol.

10. A composition according to any claims 6 to 9, comprising 1.5 to 2.5% by weight of the
lubricant.

1. Amwonmbwmmwm,mmswmmanh
micronized.

12. A composition according fo any preceding claime, whareln the S1P receptor agonist is
pre-ecreenad with a 400 to 500 pm mesh screen.

13. A composition according 1o any preceding claims, in tha form of a tablet or capsule.

14. A composition according to any preceding claime, for use in the preparation of a
medicament for the prevention or treatment of organ or tissue transplant rejection, graft
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S. A co npoatliari according to any preceding daft. conprising 0.5 to 5% by
wei ght of the SIP receptor SGONSL 0. A conposition according to any
preceding claims, conprising go to 96.55% by willow of the sugar alcohol.

10. A conposition according to arty ainms 0 to g, conprising 1.5 to 2.5% by
wei ght of the lubricant. 11. A conpoeltion according to any pr ceding dine,
wherein the SIP nacepecr agonkt Is mcronized. it A conhpoell on according
o any preceding alalr is, wtvrwn the SIP receptor egotist Is pua.tawened

with a 400 to 300 rresh screen conpahpan, acoor dr + frear dkag
dei gns, i§rausbost - Siftojmmpne d%?”!%rdw’lmm Méor ding to

any precegralfiscaiséd caised by vityh mwbéanlille preparation of e. nedicanent for the

prevention or treat rrent of organ or |Issue transplant rej adporn graft -25-
versus hofg, G dmfRsition wmn tb A87T8E e I ofiar al

nyocwdi tl s vi al gl sgaSﬁ cause viral nyocardhis. A conposition
accor di nd“!@ﬁ&'m%ﬁ QW@V'IM ruse Inilia preparatl on of a

medicarr t for the treatnent of multiple scleresls.



