WO 2004/ 089341 PCT/ EP2004/ 003656 -1 SOLID
PHARMACEUTI CAL COVPCSI TI ONS COWPRI SI NG A SI P RECEPTOR
WAGOM0SB4AND A SUGAR ALCOHOL The present i nvePtT/BP2004/003656

rel ates to pharmaceutical, conpositions conprising a

sphi ngosi ne-1 phosphate redeptor agoni st.

Sphi ngosi ne-1 phosphate (hereinafter "S1 P') is a

natural serum lipid. Presently there are 8 known SIP
SOLID IPHBRAMEUTICAIaeBOSSIIdRE ¢aMPSIsH8: ASII® RECEPFDRIAGONIST AND A SUGAR
ALCOHMgoni sts have accel erating | ynphocyte hom ng

pr operties. SIP receptor agonists are i munonodul ating

‘ ounds which elic t a | r@@&% resul tin froH]a ine-1
The presshl BYRTstK TelAtes [5 BRaTRSPYICRLGRPEPRIES GINRT e SpDigosine-
hospﬁét@%@éﬁt@ﬁég@hus@rsmgogmemn@lﬁisphéw drainifier iSIUEs a natural serum

general i zed |nnunosu pressio IV,
lipid. %rfeéen’@/e%ﬁ*ﬁé“s@éer 8k SARCTSEPRION. GBI Sﬁﬁ%\g §Ff8§ #f%rrﬁceptm
agométma@ fRdiepdtRgHrhRdcpleatbriifg pigpeaiee. i nto | ynph nodes
and Peyer's patches (PP), and thus infiltration
of ceIIs into transplanted organs is inhibited. The

S1P r\é@é;ﬁt@ﬂ%g&ﬁx@t@n a%l nﬁn‘fuﬂ@ﬁ@ﬂmétnﬂ;}%h@bﬁndﬂlwwt relicit W &mphopenia
simlarities, _which result in

resulng (i AR bRlD reTeaBITEYSrORE. o APPSR Realom, Hegudation to

secondja?yayrﬂﬁﬁéilcf sudNevdidhg r‘ae é]fze@igmﬁ"hﬁbsm:quﬂéﬁﬁdﬂi Nilaive cells are
formul ati on which is well - adapt

f
sequeiarthiCot A GRE ToealS a8815-eoI gt e Ko stimutes tyiarate nto

tymph Cn%@éé’ I(LGN A& PEGHRIDchdsN@ R @RE MHus | ifHHEAoNOST ¢S Vid @fardplanted
ar maceuti cal conposition suitable for oral

mean%@nmmbl Fation, conprising a S1 P receptor agoni st and
a sugar al cohol. It has surprisingly been found t hat
SO|Id compositions conprising a su

ar. al
The VarigHRINENT 61 & RFRRIPY 2008 S5P VR By S, valbh fesdiia reetec
proble%a;ln Se0HMgS4 rs@ttékﬂ@ BfmEdidR. I @€ @Bk lar, a’@@ﬂé &t 8. neBRefor an S1P
onposi tions provide a conveni ent neans
receptgldAPANIS FANAIBHO JPrBAaon el gt areliagaRt eéfté % %\Cﬁ?‘ﬂfsﬁ’af@“ n a
solid f@,H-f fer agranglgh@, cq,lp§@gvant ages of liquid formul ations
for injection or oral use, and have good

physi cochem cal and storage properties. In particular,

Accordu'?@(] 166 HPEsENt IrRBStdH proliged "a%ﬁﬂltphhm‘{@iehtlm cﬁmposthNVsaxtable for
| evel of unlformt |nthes? ributi f the

oral aderlpisxfewp%mp%@aﬁqﬁé trﬁP%@’rﬂﬂﬁ’P' 8 GRS eanoh,
wel | as high stability. The conpositions of the
i nvention may be manufactured on hlgh speed auto

It has éé{[ﬁrﬁlﬁ@h{t beenaWeng phal sphd rﬁ?f“pt°§'89”$r SORRMRING a sugar %?ctoﬁgl provide
formul SESFRPHMLRHrE harid=A0 OféI0 8984 LioPRE/ &BP 88HITIAREER of-21P 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.



S1 P receptor agonists are typically sphingosine

anal ogues, such as 2-substituted 2-am no-
w@e@pasmss41l, 3- di ol or 2-am no-propanol deri vat i REFEP2004/003656

Exanpl es of appropriate S1 P receptor agonists are,

for exanple: - Conmpounds a disclosed in EP627406A1,

e.g.a conpound of fornmula | H2ZOR3 | RARSN- CH 20R2

Rl wherein R, is a straight- or branched

S1P reédpter Aoohistd Ql‘éﬁy&?éi?%phin%&iﬁé"arﬁ'@dgdé@yﬁjdhmstﬂqajbshajted A-amino-
bond or a hetero atom sel ect egﬁ_fro a doubl e °§ﬁn a
propang+lipie! opgAmIncoRroRENqleTvaies RIS & JRPIoRMiRl STP receptor

istar ,!ﬁg,l xa?l%fé: or al koxycarbonyl, and carbonyl, and/or
agonise a\%ﬁ che may have as a substituent al koxy, al kenyl oxy,

al ky pphieindfabikvbsesin EFeRY 4064, k). 8rhpoural dfYorniila |
acyl am no, al koxycarbonyl, al koxycarbonyl am no,

acyl oxy, al kyl car banoygH, OR,t ro, hal ogen, am no,

hydr oxyi m no, hydr ox r~ _carboxy; orIR is - a

phenyl al kyl wher Bifs yCH@RAa straight- or branched
(C6_20) car bon chai n; - a phenyl al kyl wherein al kyl
is a straight- or br anched (C1_30) carbon chai n wherein

said henyl al kyl is substituted by - a straight- or
Where”b%af?c%g*&a'? OLRPRGhH ?)8?&?0868?' nal |y substituted by
- whichA& 0B8R in the ehait & dbaibr a hetehy atonhesdedt€tbir@)eaddubieybond, a triple

nond 3. BN HEBTCES 50} e VA Ry Ao B B parpofh i B,
and/ohal ophenyl al koxy, phenyl al koxyal kyl , phenoxyal koxy or
DD ORI sovs e U SIS, AERER LG Y. arato,
ng érgy?g,'c glg+l?rgin§|, ﬁlﬁfll@g@@g}tdi_alrmtoggkgﬁ&bkzoh)éloalall;sTycaronylamino,
wheperA, RLsEIEgTIaNp MRy haiagSh ATty S0 s e or
PCTEB2RP 4003656
Ry is
- a phenylalkyl wherein alky! is a straight- or branched (Cs.zp)carbon chain; or
- a phenylalkyl wherein alkyl is a straight- or branched (Cy.s)carbon chain wherein said
phenylalkyl is substituted by
- a straight- or branched (Cs.z0)carbon chain optionally substituted by halogen,
- a straight- or branched (Cs.20)alkoxy chain optionally substitued by halogen,
- a straight- or branched (Cg.20)alkenyloxy,
- phenylalkoxy, halophenylalkoxy, phenylalkoxyalkyl, phenoxyalkoxy or phenoxyalkyl,
- cycloalkylalkyl substituted by Cs.aoalkyl,
- heteroarylalky! substituted by Cg.xoalkyl,
- heterocyclic Cs.zoalkyl or
- heterocyclic alkyl substituted by Caozpalkyl,
and wherein

the alkyl moiety may have



-3 - in the carbon chain, a bond or a heteroatom

sel ected froma double bond, a triple bond, 0, S
waeooftiospsly sul fonyl, or NR6, wherein R6 is as BE/EP®I4/003656

above, and - as a substituent al koxy, al kenyl oxy,

al kynyl oxy, aral kyl oxy, acy¥; al kyl am no, al kylthio,

acyl am no, al koxycarbonyl, al koxycarbonyl am no,

acyl oxy, al kyl carbanoyl, nitro, hal ogen, am no,

-in thé”é’é#ﬁ@rﬂ’hé?ﬁ aC!?cH@JCBﬁé hé&@a@ﬁ@&léﬁteﬁﬁom%o% 861, BSriple bond, O,

pen dent or a

, 4 al k
S, Suﬁlﬁiaﬂr ﬁlﬂfQ@Mlt PbéRb W%@'@ﬁaa%?gd%%lefj%ﬁggéé‘fj - Conpounds
- as a &bt Bhl ARSY élﬂ}e;é}? %Q@gw}] ar%bk%oxya a%&”ﬁmw@ﬁhlrﬁf alkyltr&xo

ornmula Il
acylamuocuaﬂwycamw rikpxygespasiylaming. scyloxy abyleaep na-fo halogen,

ammgif}/dr y%rcg{bg rgpl,dR” 5, independently, is H, alkyl or
rrraceutl cally accept abl e salt thereof;

eaChOfR@o?anuﬁd@ Rasn@@mﬁ@@tb/dlsm GpekyBIEsYhl | e. g. a
o 05l erBbRIL R'2 W-C22 \° /' Xt 1]
orapr%%%g@acfc%erglﬁ Wi H Cl _6al kyl, C2.6al kenyl or
- CommaingakR ylvplosed insEB30PETR2Ad, be. BFomPPUhaLPITBH
phenyl; R'4Q(CH2)n; or Cl_6al kyl substituted by 1 to 3
substituents sel ected fromthe group consisting of

haI ogen C@Oftaycl oal kyl , phe and phenyl substituted
p S pgtitut sti 0 stral ht
cha| n“Raf IC (CITaZ& n‘ ;n‘oer p of &C:#’Son . 5 i

unsubstltameﬂw r substituted straight chain alkoxy
havi ng a nunber (p-1) of carbon atons, e.g.
substituted by 1 to 3 substltutents sel ected from the
group consisting of C1 6 alkyl, OH  Cl.6al kox Y
whereig ey Isokip,© and ersh ER'6 &’ xwaamrﬁ)s, ingeppadaniy, 'Sék@ Kyl or acyl,
ubstituted phenyl and
ora pﬂ%ﬂjn %ﬁa lgis‘%é:cte%ttagl %ﬁ'ﬂwer&'&‘s

3 substltuents selected

- COmwcru@ﬁs ehdisglosepin Ié%WJVSQﬁB AJ. &8- Teomapwid of fegpula 1

C7_6al koxy, acyl, vyhoxy, am no, Cl1_6al kyl am no,
acyl am no, hal oCI |_6al kyI \hal ogen; Y is H,
Cl _6al kyl, OH, @1-Gal, |, acyl oxy, ami no, Cl

6al kyl ami no, acyl api no, hatdC¥® 6al kyl or hal ogen, Z2
Is a single bond ofChl,)stORdi,ght chain al kyl ene havi ng
a nunber or carbon atons of q,

wherein W is H; Cy.salkyl, Casalkenyl or Cysalkynyl; unsubstituted or by OH substituted
phenyl; R”4O(CH,)n; or Cysalkyl substituted by 1 to 3 substituents selected from the group
consisting of halogen, Cascycloalkyl, 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 C, alkyl, OH,
Ci.salkoxy, acyloxy, amino, Cqsalkylamino, acylamino, oxo, haloC,.salkyl, halogen,
unsubstituted phenyl and phenyl substituted by 1 to 3 substituents selected from the group
consisting of Cy.salkyl, OH, Cysalkoxy, acyl, acyloxy, amino, C,.salkylamino, acylamino,
haloCi.salkyl and halogen; Y is H, Cqsalkyl, OH, Cy.¢alkoxy, acyl, acyloxy, amino, Cy.
esalkylamino, acylamino, haloC.galkyl or halogen, Z; is a sihgle bond or a étraight chain

alkylene having a number or carbon atoms of q,



WO 2004/ 089341 PCT/ EP2004/ 003656 -4 each of p and q,
i ndependently, is an integer of 1 to 20, with the
w@eaniogss4nf 6<p+q<23, m is 1, 2 or 3, n is 2PCIEB004/003656
each of R'1, R'2, R'3 and R'4, independently, is H,
Cl4al kyl or acyl, or a phadraceutically acceptable
salt thereof, - Conpounds as disclosed in W02/ 18395,
a conmpound of forrmula IvVa or Vb CH2R3a Ri a

e.d. _ or
oen GF oA MERI 19 70N TR, s

1, 2ot ¥mistieoréd,n Xa is 0, S, NRia or a group -(CH2) 1a ,

el e s N e

or a phhrkydceluticaliy scdeptabiausatthereo§ubst i t ut ed by hal ogen; Ri a

is H_ OH. (Cl.4)al - [ S
-computinag v esed) Mok et ARERUG R Bl
is H OHor (Cl 4)alkyl, wherein alkyl is
unsubstituted or substituted by hal R, each,Rea is
[ ndep{)eﬂgnt I y;:ﬁ%el ected fromH or (Clié%;ai’bkyl , i ch
al kyll is unsubstituted or substit yed~byh gen_Ri a
(RS N-C-OH-Xhal oged or O(Cl_4) al k)}Pz%h ??Hrf %EH(lyI] icgl
unsudstitut ed| or substituted by hal o%p; and RRb is H,
OH, foad, ogen, R€7_4)al kyl wherein al ylzis 1
unsubstituted or substituted by hydr , or
O(CLGy al kyl wherein®alkyl is unsubst]ittuted or
substlituted by hal ogen; Ya is -CH2-

- -, Oor S, and Rda is (C4_ | kyl or
( al kenyl ; or a pharnaceuti cal iy ceptabl e salt
or hydrate thereof; - Conmpounds as diiscl osed in WO

02/ 016898H,e. g.,a conpound of forml & \WRRlc Rigig3c
(CH2) nD- XR2c V RC wherein m is 1, 2 or.3;

wherein X, is O, S, NRy or a group —(CHz)..-, which group is unsubstituted or substituted by
1 to 4 halogen; na is 1 or 2, Ry is H or (Cy4)alkyl, which alkyl is unsubstituted or substituted
by halogen; Ry, is H, OH, (Ci4)alkyl or O(Cy4)alkyl wherein alkyl is unsubstituted or
substituted by 1 to 3 halogen; Ry is H, OH or (Cy.4)alkyl, wherein alkyl is unsubstituted or
substituted by halogen; each Ry, is independently selected from H or (Cy4)alkyl, which alky!
is unsubstituted or substitued by halogen; Ra, is H, OH, halogen or O(Cs.)alkyl wherein alkyl
is unsubstituted or substituted by halogen; and R, is H, OH, halogen, (Cy.4)alkyl wherein
alkyl is unsubstituted or substituted by hydroxy, or O(C.)alkyl wherein alkyl is unsubstituted
or substituted by halogen; Y, is =CHa-, -C(Q)-, -CH(OH)-, -C(=NOH)-, O or S, and Ry, is (C..
1a)alkyl or (Cyq4)alkenyl;

or a pharmaceutically acceptable salt or hydrate thereof;

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

Tw
RyoRacN i (CHym X Ry, Vv
R

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



Xc is 0 or a direct bond; WO 2004/089341

PCT/ EP2004/ 003656 -5 Rlc is H, Cl16 al kyl optionally
waaegosut ed by OH acyl, hal ogen, C3_10cycl oaP&KEP2004/003656

phenyl or hydroxy-phenyl ene; C2.6al kenyl ;

C2. 6al kynyl ; or phenyl opti®nally substituted by OH

R2c is P <OR50 ORft O wherein R56 is H or Cl-4alkyl

optionally substituted by 1, 2 or 3 hal ogen atons, and

Ric |B§1C Cok 8lk¥ dbflo@?/@@bi‘ﬂt‘ute@ﬁ OP-ﬂ%bi'l)’haﬂ(s;@@i i Wegslodidyl, phenyl or

hal ogen; each 4ci i nde ent
Wﬂf%'rﬁb?ﬂy'%%%m%'k?@b" Seato@lkynvios aha&? Haﬁ'%ﬁhhs%’i?'t%%‘if py OH;
Rac i@nd Rc is C13_20al kyl which may optionally have in the
chai n an oxygen atom and which may optionally be
substituted by nitrg.®& ogen, am no, hydroxy or
carboxy; or a re3|q e(ﬁ%c formula (a) R7c (a)
-(CH2)2-4 R 8C whquln R7 is H Cl.4al kyl or
Cl. 4al koxy, and R8c is substituted Cl_20al kanoyl ,
vpteeein IRGLis Hial @walw@ﬂenaﬂytamésmtembal1k32|0r|3§1%me|n@&@11$yand Rec
cl oal kyl d _14al koxy
S gl Er 7 s O0RRAE o Helop

- e ‘cycl oal kyl or phenyl
each of RegpridsRac.apderendently, isub<tiisalltyleptionelll sbbgjitwied Oy hawory) or acyl,
ang and/or Cl-4al koxy, phenyl Cl_14al koxy- Cl_14al kyl,
phenoxyd _14al koxy or phenoxyd 14al kyl, RC being al so
Re raCﬁse@llquwh@h may optionallyjavetiethei dialRen Pyl ammaaktngich may

wﬁ%‘éﬂ%ﬁs et oReS, S B SRR eleve o

formu!a

R

7¢c
(a)
“(CHy)py ™
R

8c

wherein Ry, is H, Cq4alkyl or Cy4alkoxy, and Rg is substituted C.galkanoyl,
phenylCy.14alkyl wherein the Cy.y4alkyl is optionally substituted by halogen or OH,
cycloalkylC,.q4alkoxy or phenylCi.q.alkoxy wherein the cycloalkyl or phenyl ring is
optionally substituted by halogen, Cy4alkyl and/or C,salkoxy, phenylCq4salkoxy-
Ci.14alkyl, phenoxyCi.ssalkoxy or phenoxyCi.jsalkyl,

R. being also a residue of formula (a) wherein Rg; is Cq.14alkoxy when Ry is Ciaalkyl,
Cagalkenyl or Cogalkynyl,

or a compound of formula Vi

R5x
R1x
R4XR3XN——}——(CH2)nX Vi
CH,-OR,, Rex
wherein
n, is82,3o0r4

Rix is H; Cqsalkyl optionally substituted by OH, acyl, halogen, cycloalkyl, phenyl or
hydroxy-phenylene; C.salkenyl; Cogalkynyl; or phenyl optionally substituted by OH;



CH2- OR2X Rex wherein nXis 2, 3 or 4 RIXx is H
Cl _6al kyl optionally substituted by OH acyl, hal ogen,
weyokosdskyl , phenyl or hydroxy-phenyl ene; C2, Bel/KR2094/003656
C2- 6al kynyl ; or phenyl optionally substituted by OH;
WD 2004/ 089341 PCT/ EP2004/.@Q3656 -6- Rex is H, Cl.4
al kyl or acyl each of Rix and R4xi independently is H,
Cl_,al kyl optionally substituted by hal ogen or acyl,
. R51_is H Cl.4al kyl or Cl-4al koxy, and R6x is C, _20
Rax 'Qﬁk%hﬁ')fy‘ Qi tuted by cycl oal k§|; cyl oal kyl C1 —
each oflRglakeRy,, Miependertine igyc] arlkyptionally sgbstiutep by dakgey or acyl,
.sub ti@dte bg hal oaﬁn, Cl4al kyl and/or C1. 4al koxy;
Rx 'Sp'ﬂe_y’la Lor %% @lifier ei n the phenyl ring is
Re,  IP0L), BRahWY ssusathed by etidekyhaliogryiC, Lalkéa/ Wiydremrtté oycloalky!

Ci 4al koxy, R6x b .
il VM oo e
WBRSh REphiesyl FhgakyptionampstivdediddnathaReeni €1 alityeand/bal . alkoxy,

h - but wh t is . H j
R oBpe DU S WD 1 5L SR ol ol or hexyiony
whBe e ok C,zakgpmpounds as di scl osed in W02/ 06268Al ,

. e.g. a conpound of forrmula VII. NR1dR2d.R6d R7/d. R
provideg g e SO R o D SR IEP ST e 10" Rl
oraph%ﬂaqeluﬂﬁwp%@aﬂéws%&ﬁmeréo@,r an ami no- protecting group;

i s hydrogen, a I -protecting gr.Qu r
- Comprutftaeaborg NV Bopop RoAR § 62 EetRtths e VB ner
alkyl; nd is an integer of 1 to 6; Xd is ethylene,
vi nyl ene, ethynylene, a gro haé/i ng a formula -

D-CH2- (wherein D isNReaRhaonydd, ;~7¢CH(OH)-, 0, S or N),
aryl or aryl subgtj dc hy), Khree sybstitut epfys
sel ected from groupja as defi her ei haf t°ér;

R,40

3d

wherein each of Ryq and Ry, independently, is H or an amino-protecting group;
Raq is hydrogen, a hydroxy-protecting group or a residue of formula
’ - 0O
—p < RQd
| ORu
0

Ruq is lower alkyl;

nq is an integer of 1 to 6;

Xy is ethylene, vinylene, ethynylene, a group having a formula — D-CHa- (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;

Y, is single bond, Cyealkylene, Cq.qoalkylene which is substituted by up to three substitutents
selected from groups a and b, Cy_yealkylene having O or S in the middle or end of the carbon
chain, or Cy.jealkylene 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;



Yd is single bond, Cl_10al kyl ene, C1.10al kyl ene whi ch
IS substituted by up to three substitutents selected

wo eamiogmaups a and b, Cl1_10al kyl ene havi ng 0 OPCBEP2004/003656
the m ddle or end of the carbon <chain, or
Cl_l oal kyl ene having O or §in the mddle or end of
the carbon chain which is substituted by up to three
substituents sel ected fron1groups a and b; R5d is

hydr ogen, cycl oal het er ocycl e, cl oal kyl
each oéébs@nq %wéadmﬁnaﬁn%'stwé@sugﬁﬁwn &G4 TOM WEVRA f r om
each o@ kel ﬁgdaiﬂgeﬂbndéﬁfwl |sa¢u BﬁCl}aWyB@bti@Mal%Lﬂ)@tlthfﬂdﬂﬁ halogen;

stltuents sel ected from groups a an

<groumetes elggen lawasalkvt @@l@aewlowﬁr fsV HWééa@%s Iquesltithio,
carbo ?io‘?\ﬁétr%ﬂ(ox%a%ngf HW%X)P‘ I&WH? ahpha\ﬁ@agﬁo%%g%ﬂio lower alkylamino,
CT/ EP20047 0036 Red and
di-lowar gde/sEnoe Aews/, alipatiq. asvlaa"raw sgqnqq;éﬁfo @@ﬂ ected from
Q b hdrste Bl beih§ dBRSMAE BlbsNituté S by lup ko th
<grou;9t5 Li&c%;oaenggt Pgngl I yC@E%s‘?t it u(taled E fogen;u <g*|ggpoa ee
SUbStltU»eﬁ’fé Sﬁlapt@gér@m g8uRA: al kyl, hal ogeno I ower al kyl, |ower

with thélpkc%% thiQWRIn R, lfsyih g.fén Y?%rabé%bfﬂ) exdI@WRY of single bond and linear
koxycar bonyl ,  hydr | ower™ al i phatic acyl am no,

Cs. 1oalhﬁmﬁ I%ﬁmhaﬁiﬂﬂéﬁﬂl%r‘ﬁaﬂb3CCG@FabI|%%€étr°r@|STQ/I”%ﬁﬁ? o | over

al i phatic acyl am nitro; and <g Qﬂfg>is
-Compgyrdisorsg H§Hosesin Hh- Méﬂ %%%982%023‘39%@5 JoREnd C%PP piifprmula
Vlil: Ssubstituted by up to three substituents selected from

group a; with the proviso that when R5d is hydrogen,

Yd is a group excl u3|Rve of singleybemd and |inear

Cl.10 al kyle RieBre a praraacelogi cal | y acceptabl e salt

or ester R, (CH, LA 5 di scl osed i nyy

JP- 14316985 P2002316985F; . a conpound of fornula
VITI: 5&R;,RfeR2e Rse R)t(eY-R Rde (CH2)ne VIII S R3eO

wherelgﬁee,égei’g,slggd %Réggflz ;, I;?Se igg&é’ggr% aR;e :fcllggeeld in ﬁP ‘Iﬁ%’ig& e

orapfﬁhﬂém@mwa@@é tabl?agéz@%t@l@é&h&abﬁ or ester ther eof ;
| SCl 0Se | N

Compagrbzbdclases nclhBaRRLHRTE Vo SaIZD207 5 f FmpovRdgof formue

IX RI H
\Q/ \@\ CH,OR,, IX
(CH,),

CH LOR;,

wherein X;is O or S, and Ry, Ry, Rar and n; are as disclosed in WO 03/29184 and 03/29205,
each of Ry and Rg, independently is H or a residue of formula

—P
I <OR9f
0

wherein each of Rg and Ry, independently, is H or Cq4alkyl optionally substituted by
halogen; e.g. 2-amino-2-[4-(3-benzyloxyphenoxy)-2-chlorophenyl]propyl-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



1 CH20R4f I X R2f (CH2)nf CH2O0R5f wherein Xf is 0 or
S, and Rf, R2f, Rif and of are as disclosed in WO
w0 200204841 and 03/ 29205, each of R4f and R5f, PCT/EP2004/003656

i ndependently is Hor a residue of formula _ P ORSf

11 ORsf 0O wherein each of -B8f and R9f, independently,

is Hor Cl_4alkyl optionally substituted by hal ogen;

€. g.

2-am no- 2-[ 4- ( 3- benzyl oxypllgenoxy) 2-chl or ophenyl ] pr opy

| -1, 3- propane-di ol or (Rydos

2- am no- 2- [ 4- (benzyl o phﬁ«ng(I t Ai 0 - 2-

chl or opheny| ]5 ?p | - ,3-'ibropé\ﬁe;gi_an, or a

phar macol ogi Mgal T\t h .

in W03/ 06%252A1, e. g a c ﬁ‘pound of formula X WD

2004/ 089341 PCT/ EPRO04/ 003656 -8- Rag /(R4g)0-4 N Ar

(CH2)ng Rg M A (CI—‘iZ)rrg Rig x wherein Ar iQ(phenyI

or naphthyl; each of ng and ng independently is O or
wherei. A i s sel ect ed from COOH, PO3H2, PO2H, SOBH,

Aris p%@y?or H%lgﬁ O_' a dm%lgl' ei@aggeg}gsen@'s Og%gliAolfP se egteg '}gom
COOWP%—IZ&?D%thQﬁ#&IHQ(CSMI)OUﬁM, y-tdimzagey,; eR3pf Rig &#hd R2g
mdepe%:ieﬁﬂydﬁﬂ lﬁ¥z| RtbﬂnéP ﬁh%lkg oﬁ)ﬁor@flyg%ﬁﬂlﬁg ? h%gen; R3g

endeh tfiona

is H or{al-6alkH %emlhytsub@taut@qum@gﬁn 6F Oth1 egel R@wdeg ey fis
halogéﬁf R%;tmanywhalb@e&' %m@fedtdﬂmak%rbwm@ a"%ﬁi datflich Rceshd m

has one@;ﬁ%ﬂga@céﬁzegf %J %ﬁ /Org%(ga% in ¥VC&03/%62252A1

-Compoun e glsglosedo erbaos??&)GZ%ﬁEAz Rg 8 éA‘ <l:_c|)mpound ol}/lformula Xl

1h / 4h 0-4
%L Y. X

wherein Ar is phenyl or naphthyl; nis 2,3 or 4; A is COOH, 1H-tetrazol-5-yl, PO3H2, PO2H2,
-SO3H 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 RTh 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(Q)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 least 20 fold, e.g.
100, 500, 1000 or 2000 fold, as measured by the ratio of EC50 for the S1P1 receptor to the
ECS50 for the S1P3 receptor as evaluated in a 35S8-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



~~L ~~I" 2J3Jhnnn wherein Ar is phenyl or naphthyl; n
is 2,3 0or 4, Ais COOH, 1 Htetrazol-5-yl, PO3H2,
weFoR1/09B341 - SO3H or PO(R5h) OH wherei n R5h i s SPCHEP®O4/003656
from Cl-4al kyl, hydroxyCl-4al kyl, phenyl, -
CO- C1- 3al koxy and - CH(OH) -phenyl wherein said phenyl
or phenyl noiety is opitonally substituted; each of
R h and R2h i ndependently is H, hal ogen, OH, COOH, or
optionally hal ogeno substituted Cl-6al kyl or phenyl;
in WO R3106i1 86 H tloe c@tertalok which peingriaddryorsiedsterain bg defbsence, for instance

OH, each R4h independently is hal ogeno,
@ Com’@tne%%ﬁﬂ%{l-ml kyl, S(00,1 or2Cl-3al kyl,
Cl- 3al koxy, C3-6cycl oal koxy, aryl or aral koxy, wherein
he al kyl portions may optionally be substituted by
hal ogens; and each of Rg and M has one of the
S|g I f'Rcances as_indicated for B and C, respectively,
in 03/ 06 48‘/ cordlng to a fyrther enbodi ment of
ct e inventi & -ceptor ago |st for use in a
combi nat i on of he nvenN so be a selective
SI P1 receptor, a compound whi €& possesses a
selectivity for the S1 P1 receptor over the S1 P3
receptor ofXlat |east 20 fold, e.g. 100, %P0, 1000 or
2000 fold, as neasureg,,by the ratio of EC50 for the S1
Pl receptor to the 0 feg the S1 P3 receptor as

eval ua S Mi ndi ng assay, said compound

havi ng f or “Hi ndiPMg-gp t he S1P1 receptor of 100

nM g 59 as eval uat ed ! y the 35S GTPyS bi ndi ng
CH,(CHggay. Representative SI P1 receptor agonists are e.g.

t he conpounds |isted WD 2004/ 089341 PCT/ EP2004/ 003656
-9 in WO 03/061564y the contents of which being
i ncorporated herein by reference, for instance a
In each%@@%%% é]fatlfzﬁé %&en@ a@gﬁba%o% afdi \%;r‘ Sl éu ct e drhting to
I n each case ere
the Corfmuati$ @rr@reﬁry lp@@reﬁftat%lptq tbepr@ﬁgt anrdicgiondry, refeence.

subject matter relating t
Acyl may be a residue R,~-CO- wherein R, is C1-6alkyl, Cs.ecycloalkyl, pheny! 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 Cyazpalkyl, optionally substituted
by nitro, halogen, amino, hydroxy or carboxy, and, more preferably those wherein R, is
phenylalkyl substituted by Cg.14-alkyl chain optionally substituted by halogen and the alkyl
moiety is a Cysalkyl optionally substituted by hydroxy. More preferably, Ry is phenyl-C,salky!
substituted on the phenyl by a straight or branched, preferably straight, Ce.qsalkyl chain. The
Ce.1salkyl 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 1is FTY720, i.e. 2-amino-2-[2-(4-octylphenyl)



the conpounds is hereby incorporated into the present
application by reference. Acyl nmay be a residue RY CO
wob@resas4Ry is Cl 6al kyl, C3 _6cyci oal kyl, phenpdT/BP2004/003656
phenyl -Cl_  4al kyl. Unl ess otherw se stated, alkyl,
al koxy, al kenyl or al kynyl_4fay be straight or
branched. When in the conpounds of formula | the
carbon chain as Rl is substltuted it is preferably
substi tute nitro, dr oxy or
ethyIDRRAR gy abeRamog BarPhaaRte g, %?P@gtﬁﬁ'ﬁtséﬁ fesgn Gpferred to
hereinafiel ae Canipoust B td. § Uhe Bydaenyli®)as shbgn.car bon chain is
preferably unsubstituted. Wien the phenyl ene noi ety
is substituted, it is preferably substituted by
hal ogen, nitn@, api no, et hox hydr oxy or car boxy.
Preferred cohpotr ' are those wherein RL
is Cl3 20al ky1, 2l |y substituted by nitro,
hal ogen, ari no, hydroxy or carboxy, and, nore
preferably those wherein RL is phenyl al kyl
substituted by C6_14-al kyl chain optionally
A prefegratl spimpatieaiobiprinalb dige theaord: wiereialdagh of RbiteRi is 5l and m is 4, i.e.

2- amnn&%-{?-@hg% OX B&f%ﬂgbééﬁgwag;ét@a}%%ﬂ%e %d%l?(%{nu %% %o%ﬂw Q hrg

pharmqghemllly bycq)tahje saltform @refdrraainio hedsinaitee Be Cabippusdt B gbtthe
hydmc}ﬁ@ﬁqyfal kyl chain. The C6_14alkyl chain nay be in
meta or para, preferably in para. Preferably

A prefef‘r@& t&o@ﬁfpoﬁ}?d &Dfa %?’II gthéo‘PR% %Slre n \ﬂ/ IS‘BIngé‘c% é)ffR’Jc % ﬂu' R H, Z,

pr opanedi®
is ethyleyes, £ ie ieatyloxy apd &fieH; ed. zsamPIorzb@emmyloa@dnan)gx 2<mﬁethy| -butanol,

nfree (R R et a e wsosn BB et a S nkinakBray )

Compoweinh @), |ge.dhahedroctBenitieo The IR-émastiomer i particuterig preferred.
pharmaceutically acceptable salt form(referred to
A prefetied epmadtrst offernBdarpéruis dhed TY e2QphaspbateyBeas hl, Bsi id&QH 2%, is O,

R i o g s TR

(Roa is H; Rab rseOH Xais O, Ry, and R1b are OH, Y, is O and Ry, is heptyl). A preferred

Compou%d%'f'”fcf}ﬂgz?ad‘i/?ﬁ &ém&&‘f' Axe: ?o?&%‘i‘é’l pentyl ) phenyl Jethyl}pro

ormor in pharmaceutically

A prefe@&&@&%é&trﬁ% Sf%lrmJlQ(/% & %Bﬁcﬁgol& hod®] )@EI%WHO ?ipethyl -4-(

drochrori pre
pentvlowwﬁww@um efﬁf@fnul a III |s the one vvher ein Wis CHg,
of R R'3 is Z2 is ethylene, Xis

ach
A prefeqﬁ%t:@;pwdaqmomql%vw is |(2l%) -2-amino-4-[3-(4-cyclohexyloxybutyl)-

benzo| b?h@mdlﬁ FrtédnSREN @iy phenyl ) - 2- met hyl - butanol,  in
ree formor 1n pharmaceutically acceptable sal t form

(referred to hereinafter as Conpound C), e.g. the
When thY %ﬁ‘%bﬁ&é de form%eRr RN&AF hAME bné or RASE! Sihfidtc centers in the

preferred
molecule, the various optical isomers, as well as racemates, diastereoisomers and mixtures

thereof are embraced.

Examples of pharmaceutically acceptable salts of the compounds of formulae | to X!l
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



A preferred conpound of formula IVa is the
FTY720- phosphate (R2a is H R3a is OH Xa is 0, RI18
wapa4BBd4are OH). A preferred conpound of for nRCHEPM04/003656

is the Conpound C-phosphate (R2a is H, R3b is OH Xa

iIs 0, Rla and Rib are OH, -Ya-is 0 and R4a is heptyl).

A preferred conpound of fornmula V is Conpound

B- phosphat e. A preferred conmpound of forrmula Vis

[ = arh N0= 2- | -4- (4=

salts W SR a0 o e PR B e dlls of tngypresent
mventlmmma‘w hydre@ and solvate forms.

(2R) - 2- am no- 4- [ 3- (4- cycl ohexyl oxybutyl ) -

benzo[ b] t hi en-6-yl]-2-net hyl butan-1-ol. Wen the
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A. Bindimg aifiaity 0E9hR raceptes agetists ds indiviseabitursan S1P receptors

d| astere0| Soner s and mxtures t hereof are enbraced.

e hhaenedEuece actaiO3tdess sal ts of the

conpounds of forrrul ae | to XIII include salts with
S1P retepdergaand Gadraisins suie lelansd hgold eghidloamadents of it cBNA&i fde the EDG
receptoﬁr@ c?%f@%ﬁd G;'gl 48 m 3’?%5 Qn@bggd;‘toctrgﬁéfg& m?c’ e‘?sc' of ,—IEK.’ZQS cells

dcetdate, fuma nzoat e
using theeediciwmsospiraie eresititatsemednd <M Valat et aaneg 1Q7f7 1wRhand DS.

Im et alanoﬁﬁér%‘éol 9@)5 57 %5 B Ia?)NA?Hﬁ)R reac%n%%h 9% g of DNA and
i hes

assi um ca cr um an "ni um sa
0.25 MSQ@EIZ s aﬂdqéd;fcmyﬁﬁﬁswbufmdd \:Bonﬂ/t)m,g}@%@gﬁubconﬂuent monolayers of

HEK20% gﬁ@%ﬁ%"é&%@\f&ﬁ 25 c%?clr& u‘{% talﬁdth%)pWAc?r@?hﬁé}e% il rapplied

ysi ne he conp oun and resent
to the celiseifteir dnh,ghe mqmwenyaie axtaehemwnb ohosithatd-bufifered Bahnﬁ agd refed

media %9((’) /Sll P 5@8&%&@%08@& %%s%ﬁfaﬂﬁ%ﬂ?beg ngg, t19"/ Fﬁal bovine

OW Ng assa
serum).r deegtlle rar@gawesttes 41807”25 mditer aﬁda]onmmDBAFbyrmgamé‘l ME buffer

(in mM: ?@g%bgg 2>pl-f ZnglnégF% dﬁg@&&gg 3n 50@ Ond disrupted

el ns ar
using adPaunesd hoamugeeqaalﬁ\fmanmﬁlg@tlomatwm ftlogr suﬂmnﬁ% is diluted with

HME WiRGEPL 9&039 c%ntrﬁu@%bdﬁgé%%@@ mfc)ﬁeqhanf% ﬁg&xlﬁr% pellet is

trans ect nDn ayers usi ng
rehomoganiz¢dianp heryifvgee amee@mcbhmtataéméﬂa@m (s WJgé erengtrane pellet is

resuspe%%gar‘i rrlaﬂ](e:ic_)ler %57 \é:} % li@U@t ﬂndlgﬂa%[m%en b)'(\/w"nmersmn in liguid

nitrogerg ohb@i mentpra®s| age o$’tOIIBNlAaianHJ°CO %ta\m CerOicgniragicad de dietermined
spectro%%ﬁﬁ%%%%&ﬂd?rw I\gggla-l,Poél Subconfl uent nonol ayers

are poisoned with 25 nM chl or oqui ne,

GTP s%‘?ﬂ hcfss @QPREEAHG/BKISERAB %#e#e?érgtl&ﬁe cells.

hosphat e buffered saline and refed nedia éQO% 1:1
GTPYS mdw;@@%mﬁ%ﬁ piccRpris@ed @s e saefidaby BREIW: t-al.2 Mel. Jjvarmacol.

2000; 578458l L R@YERMRediated GTPYS binding to G-proteins is measured in GTP binding
buffer (in mM: 50 HEPES, 100 NaCl, 10 MgCl,, pH 7.5) using 25 ug 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.



serunm). The cells are harvested 48-72 h after addition
of the DNA by scraping in HVE buffer (in mv 20
WORRESSI3H MpCl , 21 EDTA, pH 7.4) containi ng 10P6HERI00E@®3656

on ice, and disrupted wusing a Dounce honobgeni zer.

After centrifugation at 800xg, the supernatant is

diluted with HME w thout sucrose and centrifuged at

100, 000xg for 1h. The resulting pellet is
The cofBAORRSLeTRyRt FbblatBRRIR SB7 4020 B M, wBbn of S5 receptor
agonists nmiiEprafarablyg Gct s €)% ad.gqlidtte 8% byndeiph pated pehdiotal weight of

i ion in liquid nitrogen. The nenbranes are
the CO'@éoogriEiéﬁ' at 70C. Protein concentration is determn ned

spectroscopically by Bradford protein assay. GIPVS

bi ndi assay . using,S1, P receptor/ 3 r .

The suffrorlelth FERC e At Ry o Rl b DS sl BB gutably be
mannit@smakisd,r inbsil, yylitoSor lbotitell padferablita subRtemtieycodn-hyR6&ihpic sugar
57:753. Ligand- nedj at.ed S bi ndi to G proteins.is
alconoli iz BRant PB P hararop aras e ey BecioBibnie Mgy of two

or mord\adar altbhdiy@.3 a rpixtufe b) masnitta@dxyliag, @f). ia amatiboand to 4:1.
preparation fromtransiently transfected HEK293 cells.
Li gand i s added to nenbranes in the presence of 10 pM

In a padiddiaydprefetradMemBoShehybe (shigfOalCoha®lpregendd ifroon hasedy-dried

compofiias i "OSTHG REBE Aot J82.SeP ST S e B e Use of tis
type ofVDjanaitel conwdsittbrwirtdy asdidgtgini proswiting | dri@trodistioutidreof the S1P
i WO 200,[441089%41,[ tEg:T/ EP Og.4/ 03656 i 12 The con Iga?i ti an b
receptof AP TIRVERETIHE SPEEPLE e SBRPATIRT- o H'BNE6 SYRE ybe
achievedeby prowdingSh Bugacalpshal, e.agomEnsitsl, prapzeatiunetersidiing &F. farticles
rouin SSrHIE! e St R, S B S T b s
dried sifar aladhbluegt maealioli elg, with lal ragaropartitik lsizegofagentm oakds, has also
been foggg F%iﬁﬁr?v% %/ongt?rg?ggigtg :abgbagc{]’nglgé é{f%*a[gﬁ (r)nsf’lleé ?rloh"l tﬁxlclort'n%losition.
non- hygroscopi ¢ sugar al cohol, e.g. mannitol
preferefy 8 FBbsTPY i Urge ol la Mo oM SreRer gl Rk ngTol i 1
to 7 ngj, 1en@lrmi:d 6|m%1@§ﬂ>r>6|yioi ? oh%g. eThe nha\hnﬁ%@‘gb@raﬂbn lna%/ $uitably have a
: n a ti ar r r enbodi nent . the s r
mean st e BLTHP dhatRd Y ol SoL i 50 4R 8t 2B gertol Bk to 06
g/mL, eg.90.4680n0.66! g/abnp@sklitadle, higavéurpca dreghmsmewl fd Carieck M200,
.Iab[surfacer ia][},efff,\. Fi’éu e of this type of mannitol
avalable SISOS PP on My 2<%t in pronoting uniform

di stribution of the S1 P receptor agoni st throughout

the .pannitol . jn the c 0S| A hi gher_.surface area
The colpds R eiRieRl e B9 b avoayhe % Budaiers ot 0o, §osiol, more
preferalfiprBt twI09.9% epar 301 1ONIL.6%S by twealghtpfoapad tdncthes tothlaweinht of the
.smal | er nean size and/or a rougher surface on each

Composﬁﬁ’ﬁi cle. The use of a spray-

The composition preferably further comprises a lubricant. Suitable lubricants include stearic
acid, magnesium stearate, calcium stearate, zinc stearate, glyceryl paimitostearate, 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



dri ed sugar alcohol, e.g. mannitol, e.g. with a nmean
particle size of 300 pmor |ess, has also been found

WO eoomga3ave conpressibility and hardness of t aPCBEBR2004/003656
formed fromthe conposition. Preferably the single
poi nt surface area of the siygar al cohol preparation,
e.g. mannitol, is 1 to 7 nk2/g, e.g. 2 to 6 n2/g or 3
to 5 n2/g. The mannitol preparation may suitably have

comp ey AR e Bubug it (8 91 Gl ot e floical sicon
dioxid®and polaetﬁws&e glynd). arei\lessmprabdred hs gie lsbnidante ar ea

mannitol is Parteck M20O, available commercially from

E. Merck. The conposition preferably contains 75 to

The c@ﬁpc%mbyef\mib@htom&ms b 1go§es bylveighobf, thetuticant, more preferably 1

o BB 4 B0 435 e S5 o O S otion

conposi t| on preferably further conprises a | ubr| cant .
ble |ubricants incl ude@% earic . acid, gnesi um

Sui t
The ogfiditranay aPEpir ST &F AES T311e SaPaisE BIonghs Garg. binders or

diluentpal M t gsticadratte cPbdsfons kg Ném;ﬁﬂé@hﬂbr@cry@@ﬂmlaacéﬂdlose (e.g.
suc hydr ogenat ed casto

AvicelGl |me?*3/i @U'Ogﬁr ?@Eﬂ%@%@w@@'ﬂ}m%ﬁw%awmemyw@vtsqueo.SItarch (e.g.

corn siafdh) widicaleluy pedphatee praTe@BESh am=Prdude of fre@l d. PksI8d <% by weight,
yet hy| ene gl ycol

&g 1 M%%nwe* l:g??ﬁﬂ Séé%\%ﬁg’% %@h&afaﬁh@ comgogitiop Vg Pinder, e.g.

microco/staMing Eéluﬂc%eofmanﬁtylcéﬁuléﬁe C?a@&gobo};yg%gggéé’ h)t"tﬁoxypropylmethyl

celluioge 3isE8N} i £O%N OSRRER if
Wligtedel SRGHRRY, 4128 aMRHIF Bhéiated: %Qs?é? 6gt Py weight,
based @h tman@téabve@h{ of fﬁé tamstaditionl | TieDse @f%xlblﬁ@eralﬂgreases the granule

ol ye C are less preferred as the
strengtﬁ b}%tfe 3 %b ht i'®n PRTEEEHGbIgPREBRE afans fige pgrarylations.

Mlcrocﬁ%éHMeV@llgbée @ﬁd Hi@h%é@lﬁlo@ér&re p&ﬁfc@laﬂgf %@F@?}BH Yvhkre BOhigh tablet
about 2% Db based on the

hardn%@ﬁﬁ’% gﬁf d'sv”t%%%ﬂ%%%ﬁ feAbiRed. Tﬁi&dr@éwagyltqewﬂom$ preferred

where RRIPIdiSiBeQRRiolis MEYUBrel UNUHRRS a@?@?tﬁ’ét@%ﬁt&% eﬂ@o be added as an
bi nders or _diluents articul ar,

rrers
aciditiog RitsEr + PH AR B ARFIEISR (GTisreysialing rrhorseriaibge amount up

to 20% (k8. Wisight AW tieeduga) hicoR@t &y gaitdiul ose,
hydroxypropylcellulose hydr oxypr opyl met hyl cel | ul ose,

starch (e.g. corn starch) or dical cium phosphat e,
In one pmab@.rr@lat yhe aorapoamumﬁh@ff cdrhstBe8 alsthisifo, &ﬁekafatwﬁlg%ﬁwe HCl or

0/ [ ased on the total
sodlumt Rl ar‘pg%tss g rgfcabgv}\ﬁsg? enargﬁentemgan amount of e g. 0.1 to 30%,
preferamydrtoczoyyfsbﬁbvbigne cel l ul ose, nethyl cell ul ose,

hydr oxypr opyl cellul ose, hydroxypropyl net hyl
cellulose is used, it is preferably included in an

The coanmsnﬂbn afaylbd o t8e Yorne oga p@w’d@r Gfarkle WEgﬁﬁts or Eaﬁrﬁcﬂdéage form,
e use of

for exaB? égtqa%@ﬁacggéapgﬁlg ‘fg %glgl%ul;)&ai feoprespgt mventlon are well-
adapted domehedpsaratiomhihiohan Soragr hdmwmbw tamerd anéll, fgrtidulds a hard
gelatin %E&P“' ations.

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

hydroxypropylmethylcellulose coating.



M crocrystalline cellul ose and nethyl cel |l ul ose are

particularly preferred where a high tablet hardness
w@naiososkonger di sintegration tinme is requiredPCI/EP2004/003656

Hydr oxypropyl cellulose is preferred where faster

di stintegration is requirediq Where appropriate,

xylitol may al so be added as an additional binder,

for exanple in addition to mcrocrystalline cellul ose,
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glycine HCl or sodium bicarbonate. The stabiliser nay
be present in an anmobunt of e.g. 0.1 to 30%
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tabl ets. The tablets may optionally be coated, for
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1 Prec oni st e co I on
desctPr dhtt SACHES Shin HEod RN T EaParLF T8l FoaHesy. 3rd Ed
1986, IHNBueREESt émyphartr@aé@rsdh&rabhddidgre tTHigrhs, 199 Hayarpi@ndbuch der

Phamﬁ%;klélg%h%gf@% hbggvérm'f‘i@ﬁ!}fig\z%’a%sg |qnp3£erhlng¥\% $Pharmaceutical

Sc;nen§ésaﬁamta&fl@Aacwuasayc@ewm@ratm,mo@sg by neasuring
deconposition products by HPLC anal ysis after storage

for particular tines, at particular tenperatures,

In on& agpecﬁothe“&e%ntﬁ%nt@ﬁ GclBRRr toes Srides @ forcHIIAsing izopsareiaceutical
the present invention may be produced by standard

Comp‘iﬁ”&%§%r€8”5”?%r i nstance by conventional m xi ng,
granulatlng, sugar-coating, dissolving or

hiljzing processes. Procedure ich my be used
(2) 5%@? %P iF%CepHJé agppist withya spggyaico ?‘8 scribed in L.
(b) Eﬂﬂ@@l’@/@tgraﬁulatmﬁhg hAeanie atgings mae); eddof | ndustri al

ar macy,
©  PRiTEs Silsb aseTRh g s e gned i Bb it adyicent
Handbuch der pharmazeuti schen Praxis, 4th Ed.

By usi g%ilﬁg eres%{ge: ilalraegar_a%g% @ES %@E%Q]le\%&op com%rg ?en‘lijt ng}%f%rmity (i.e.
a sub&EhtidliQBiform 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.



In one aspect, the present invention relates to a

process for produci ng a pharmaceutical conposition,
w@ovpossiing: (a) mxing an S1 P receptor agoni BCT/RP1004/603656

sugar al cohol; (b) mlling and/or granulating the

m xture obtained in (a); amg(c) mxing the mlled

and/ or granul ated m xture obtained in.(b) wth a

lubricant. By using this process, a preparation having

| .of content_and.bl end uniformt i.e.
The oRotSR S HF P s A0 N S Pinil FeorPBrorBRE. @ thi Snbodment the
millingr iee it)onayagiotablytconipriea glassing tHeemixanp ebidineani,(a) through a screen,
which gteé’%r%kvgtrﬁaggéorh%gf sx%eggté%@ &’3‘ édot }}/m.l ﬁroggstsasltgpe ?ai) I%rgyecosr%prlljse the step
of mi>ﬁwggtﬁmirz]n>lté!-a§rﬁet(m-aﬁc$w mmyt?r? @dbmjdt]anfimawm B, Iiwdsﬁount of sugar
ydr o ride, optipna e nmcronize nd/ or

alconcl /b Jiotaeriad™e B welih P RR45%! PEioBbe Sie” Akehdls by Sty to form a
pre-milzeSohi%qeémty tba}emmg'fmgcmﬁodrm of etﬁgwb?ldolhms .adﬁb@ td&ﬂhg Pre:-mix. Step

ste a) nm uita onprise endi ng the
(@) m, BB SR 1 o e eeEG st SONUPT e 8 mefirppigrse andor
xylitol,igg.2dtyaqueidls 8blugor) Ite frtemix@ire MAkEratiedly eredoindél0s ta@ddd Qo the mix

re\égl utions,. g) 2004/ 089341 PCT/ EP2004/ 003656 -15 The
dry anf Rl s oFky! B ETGRPYBEPLRIEP by dry mi xi ng t he

conponents. In this enbodinent the mlling step (b)

sui tably. conprise passin he m xture obtained in_ . )
The m{lE! e GRHRSQ 0F BrTe) GRICCH PREISTER e 1050 Rt Mixing with
the lulBiczZet. The ABBcdm, £80maghedRird @eS8ats ] iePréfadabiyteGRradnedee.g. with a
[ the total anmount of S1 P receptor

t ste of mxin
800 togggmnﬁgrg?n,fb@g& m\Aﬁg?% a | ow amount of sugar al cohol,
e.g. from5 to 25% by wei ght of the total weight of
ugar al cohol , in order to forma re-nmx.
Alterna{5 e Yk STRUIAE" PETRES hi BRIt NS TEERIP R S1§ receptor
agonisaetd eekidrabll Higst prg-nitked with éife déslednBgaflaf@dhelp By, i ragniife®, and the
i nder sgl utjon

obtainé:‘igl?g??falc)%ggli(%%i l?ecgpﬁa_r agopi dwé‘%s[%fsgg@ﬂ@qy%{xgg l(\_z)v?tgl@gl%lllnggre such as
hydroxbaopyir esliulist esrnBydrgipyopyireethvinetdiuioss. wykted id ehdrhed®d and the

et d_r?[ agaq#vater i.S ad_degﬁ}‘rl he nulation site ..'I][ﬂe dried and
MIXIUre TIPS & Ur &b R ARG R EUAS, opei BRA ?'ifprb'é en anied an
milled.bl ended once nore before mxing with the lubricant.

The lubricant, e.g. nmagnhesium stearate, is preferably
pre-screened, e.g. with a 800 to 900 pm screen,

If desirablepte attikbity amBuhesitatder ehay, bedadRid igsRPULRid BB mixture obtained
in (), Process is enployed. In this enbodinent, the S1 P

in (b). receptor agonist is preferably first dry-m xed with

the desired sugar al cohol, e.g. mannitol, and the

obt ai ned sugar al cohol /S1 ceptor agoni,st m xture .
The BB R BT e op i corancag e, G Sk potaine
in (c),cebl intosehard byldtioxypsupylsiet byl atembtgdosscapdéiaasn idevice. The

t hen %dde?l andd t he . s
capsules may be coloured or marked so as to impart an individual 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 compositions 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



m xture granul ated, e.g. using an autonmated
granul ator. The granulation is then dried and ml | ed.

wo toodesyssnbl e, an addi ti onal anmount of binder PEH/ERM®04/003656
added in step (c) to the m xture obtained in (b). The
process may conprise a furtiBer step of tabletting or
encapsul ating the m xture obtained in (c), e.g. into
a hard gelatin capsul e using an autonat ed

dnsclos%BQﬁg%“é bk, 92‘9 GU%' §ﬁ241%ewc9§9ﬁ)"l 88 TRY 09 8 04 & 7%29 and

So as Inpart ah I ndividudl appeaftance an

JP-14318R8S5, fhﬁém’fﬁlﬁiétoéwhw aretnegivoreied kereMhy rafssense. dyes can

serve to enhance the appearance as well as to

identify the capsules. Dyes suitable for use in
In partishiar.ribe pharysicetlcal,carmgisiiives eeerusefdirds, iron oxi des,

and chl orophyl!l. Preferably, the capsules of the

invention are marked using a code. The pharnaceuti cal
a) teeaitmpediaridoprevesttion d qugars entissuavieansplant egjectiopefarlexample for the

sean S RLSRR 61y, AL AI I Ry BURE FR| Byt s

or corr@agtramlam 3064}‘1@89{%&‘0@@/ ﬁ@&@é%%@%ﬁseas@ﬁsuch as sometimes

occursffgﬁcél’/iggjv%i mgrﬁgé P%B%é%aog‘? d;?a?ﬁ%ﬁ%rﬁ/zTeé@SQ%%tﬁ%%z%f acute or

chronic glitt- entl sceobgrafiirejlactiomeor indiog prengtiadativer afiinsulip producing cells, e.g.

. In particular, the pharmaceuti cal
panore%@cf,n%[_?%@l obns are useful for: a) treatnent and

prevention of organ or tissue transplant rejection,

b) tr&aggr?ﬁa%ﬁg%?\fl%giﬁé%? a c{]@gﬁlﬁg%se%fse olp%f lrﬁ&kn%ﬁebﬁcc%dltlons e.g.

multiplp @nlerasés, iacthritik {for emmmierrhelahatbldaarﬁpltlahtxsﬂanandtonheowel disease,
hepatntBr gl\éentl on of graft-versus-host disease, such as
net'imes occurs foll owi ng bone narrow
transpl antation; particularly in the treatnent of
+O I g [ .

c) trt%%gﬁ{fﬂr aénnsd %gg}\]/tgg clﬁwo%\‘ 3 al ‘;@%Icé%ﬂg &@LL Ewr%lejd%‘é c%%%dq by viral
mycocgd'rhierledudlog hepaditis aed IAd;DSb) t r eat nent and pr eventl on of

aut oi nmune di sease or of inflammtory conditions, e.g.

multiple sclerosis, arthritis (for exanple rheumatoid
Accordimgtyhin fitegr, aspedis drnpresenyt ienidn dicsidase, hepatiti s,

etc.; c) treatnent and prevention of viral nyocarditis

and viral diseases caused by viral nycocarditis,
1. A peipdsitan ke pefingd sabmwe, ArDSse irddesatiog myl preveminguet Hisease or
cond.t.ﬁé’se&éfﬁea*éso@é esent invention provides: 1. A

ositron as defined above, for use in treating or
preventlng a di sease or

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



condition as defined above. 2. A nethod of treating a
subj ect in need of inmunonodul ation, conpri sing
w@evitigstering to the subject an effective anmeCHEPWH4/@03656

conposition as defined above. 3. A nethod of treating

or preventing a disease or-fondition as defined above,
conprising admnistering to the subject a conposition

as defined above. 4. Use of a pharnaceuti cal

conposition as defined above for the preparation of a
medi canent for the prevention or treatnent of a

Examme dease or condition as defined above. The invention

merorfl RABRREET Font &0 o Dby oeda pobes PRI BB ool

hydrochloride ESedtn(pIT¥720)Mscsanee regdardofrigoligbfAhe ecigened compound is mixed

. =AM no-2-[ 2-(4-Qqc enyl ) et hwl 1pro -1.3-dial .. .
with oFE b e Bitp T el 085% A0, TRERRAR. A e ighett n @ Frowit
MGI defice lficeys brteraatihat ortp UISA] Lisiigna 8 tneshi danec¥68Blagnesium stearate is
screer}ne'ﬁgﬂs'irfﬂo'ﬁ @&Ex%{a%peggrg?wrg\%ﬁg Izr()Br,\ad?f @gsﬁrcgk n'(sR-ér;anpronur)“(ctl %Te%d'e% with the
FTY720hanmiat mxiat id produtdSApratsichepnapasflionesh screen.

Magnesi um stearate is screened using a 20 nmesh screen

and 200 g of the screened conpound bl ended wth the
The prodot2htpesitiot & them xbupeacte® oprogbleep@spusitly et 7 mm die to form 120

nposition. . The product conposition is then conpacted
mgtabgeﬁs, eatcbﬁlog{;‘mﬂ'fgess using a 7 nmdie to form 120 ny

tabl ets, each containing: Conpound A e.g. FTY720 *

1.4 i.tqQl M200 116.2 Magnesi um stearate 2.4
Compwd%%ﬁp@@'gbng * 1 my of Og?%@@nd Ain free formis
MannitegM2e@l ent to 1.12 ng of FTY7@Q.mg Exanple 2 In a

further exanple, the process of exanple 1 is repeated
Magnegy&%&?a[iaﬁeat t he magnesi um st 'ﬁrnéqe is replaced by
Cutina(r) (hydrogenated castor oil). Exanple 3
Compound A, e.g. FTY720, ang (gannitol (Parteck M2OO
fromE. Merck) are each scr ghay separately using an
18 nmesh screen. 1.9 g screened FTY720 is mxed with 40

1 oy SRR R e RN R B2, o e

Example 2
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 hydroxypropylceliulose. The mixture is mixed for 3 minutes. Water is
then added at a rate of 100 mi/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 through a 35 nmesh screen. The screened
FTY720/ mannitol m xture is added to a granul ator al ong
wowaoh/ose3iurt her 340.1 g rmannitol and 12 g PCT/EP2004/003656
hydr oxypr opyl cel | ul ose. The1 m xture is mxed for 3
mnutes. Water is then add@d at a rate of 100
m/mnute and the m xture granul ated for 2 m nutes.
The granulation is transferred into a tray dryer and
dried at 50C for 150 m nutes. WD 2004/ 089341
- 4/ 656, i xt U ' i [ :
The mElelE dREm R, P NG ullng 3 Aol col R, | Didimesium
stearatst iesbcreeped sind & g ohthe wnezknéd goofpotihe issiiertmddidr 80 mpa@iutibns at 32
I e r | utio 3 j ] ;
om i, HeE P20 Banilel ALY, L BPolleec sl Meoroddifon showing
substactaiyagiifoirodigdftniongf the 81D see@ptdr agbyisuthirdughnut the mannitol in the
blend di stribution of the S1 P receptor agonist throughout
‘the mannitol in the blend. The product conposition is
then filled into size 3 hard gelatin shells on an

fl,i nger Kar 00, encapsul.ation device. 120 . of
he prpiect P Ree ot B fse v R SEEd Bl B -LEEhOR oLy sinGer & Karg
400 erkdapesdhivrededcd) 128psyl & themireduts compdsi@th ts &dded twgeach capsule.
Vanni t ol 00 114.04 dr oxypropyl cel l ul ose 3.6 ny
Therefwgc?%bicaﬁ%@?ggrﬂ’tglpg. 1TTg rrgHy Total 120 ng Exanple 4 In
a further exanple, the process of exanple 3 is

gpeat ed except t t he magnesium stearate is
l:Twzbepl aced by Cuti nd;%Tg( hydr ogenat ed castor oil).

MannitBda@d e 5 I n a flu4.0hey exanpl e, the process of exanple
3 is repeated e t that the hydroxypropyl cellulose
Hydro’ﬁygror%%?'gj‘i%sg by >F%"/;edggxypr opyl met hyl cel |l ul ose. Exanpl e
MagneSianmMtearate zed Carragnd A, e.g. FTY720, is screened
using a 400 pm (40 nesh) screen. 58.35 g of the
screened conmpound is mxed with 4841.65 g nmannit ol
Total (Parteck M2OO frigdomig. Merck) in a 25L Bohle bin
bl ender for 240 bl ending revolutions. The m xture is
then mlled in a Frewitt M3 device using a 400 pm
Exampieegh screen, and the mlled mxture is bl ended once

n a further example, the process of example 3 is repeated except that the magnesium

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

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

cellulose is replaced by hydroxypropylmethyl celluiose.

Example Ba
Micronized Compound A, e.g. FTY720, is screened using a 400 um (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 MGl device using a 400 pm mesh screen, and the milled mixiure is blended once
more. Magnesium stearate is screened and 100 g of the screened compound is biended with
the FTY720/mannitol mixture to produce a product composition showing a substantially
uniform distribution of the S1P receptor agonist throughout the mannitol in the blend.



nore. Magnesium stearate is screened and 100 g of the
screened conpound is blended with the FTY720/ mannit ol
WOroos108%4t 0 produce a product conposition ShowPCIEPR2004/003656
substantially uniformdistribution of the S1 P
recept or agoni st throughout%ghe manni tol in the bl end.
WO 2004/ 089341 PCT/ EP2004/ 003656 -19 The product
conposition is then filled:into size 3 hard gelatin
shells on an Hoflinger & Karg 400 encapsul ation
device. 120 ng of the product conposition is added to
The pl%@@bt @o@mtti@n is fﬂéﬁrfmé@rr@o §@8f3 rﬁ%ﬁ%@laﬁn GABI2bNEn Holherd? & Karg
Manni t ol M20O .2 g ~Magnesi um st ear at
400 e@C@SH’@“OﬁrSﬁ&PG 159 g ofEJaarﬁﬁp@J%womoahorau& afdast foveach capsule.
ThereforD@si®pLulc CBRGIHsEeS are manufactured using the
conponents and in the anounts as described in Exanple
6a, but the FTY720 is first mxed with 14 ng nannitol
FTy72olbef ore screeni ngy mgThis m xture is then screened as
descri bed above. Thé screened mxture is then bl ended
Mannitg] MBO@ he remai ni'i§-2f@%ni t ol and the nmagnesi um stearate
Magnésmﬂqggggge foll by additional blending and
ling into capsul &s. Exanples 7 and 8 In further
exanples capsul es are prepared as described in
Total €xanple 6, excepb t each capsule contains each
conmponent in the ? owi hg anounts: Exanple 7 Exanple
8 FTY720 * 2.8 ng 5.6 ng Manni tol M200 114.8 ng 112
xamgﬁg p Magnesi um stearate 2.4 ng 2.4 ng Total 120 ng 120
Exanples 9 to 11 In further exanpl es, capsules are
In an SﬁPE&QV%G"‘é’@erW@d% Areenanypelyres! ysingtheesorrmmnentsaand in the

b
amountd8s d@?&%@'lH@)@ﬁ@%t@é deé;‘tg% %E'IYZ??% 'lehéxqﬁggq g/zrﬁ‘ilzél %g mannitol

tina(r r
(beforepscregning 4/ @gggwgurp@/tgm@@zgeogg%sdescnbed above. The screened
mixture is then blended with the remaining mannitol and the magnesium stearate is. added,

foliowed 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 Exampie 8

FTY720 * 2.8mg 5.6 mg
Mannitol M200 114.8 mg 112 mg
Magnesium stearate 2.4 mg 2.4 mg
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 oit).

Examples 12 to 22




-20 In further exanples, capsules or tablets are
prepared as described in exanples 1 to 11, except
wao bat/089BY¥i720 is replaced in each case by PCT/EP2004/003656
2-am no- 2-{2-[ 4- (1- oxo- 5-
phenyl pentyl ) phenyl ] et hyl }.pfgpopane- 1, 3- di ol
hydr ochl ori de. Exanpl es 23 and 24 Capsul es contai ni ng
the followi ng ingredients are prepared, by wei ghing

R B R S e O S o 11,

excepD- thahniRTM7283. 7 isgreblaéedy in Ceabh stcaseh b4 2¥8mino-2-{2-[4-(1-oxo-5-

oheny PR BRe Iy et Rl VRS 1012 g 2o
Total 130 ng 130 ng Exanples 25 to 27 Pharnmaceuti cal
Examni&d Si 'bgns containing the following ingredients are
£ Exanpl e 25 Exanple 26 Exanple 27 FTY720 5
Capsukg/aslﬁbr?aiﬁilalg tlge fcﬁﬂomrg’lM Zin@?dieﬁhﬁslagesﬁv%@_elﬂ_@@%?lvga(i)%hing 588% component
t cel L ul ose . ota g
and m%@dxé’ n?ﬂréarF%W@@n% ﬁaﬁ%“!ﬁ?grti gn of the Drrgnni t ol
equal to twice the weight of the FTY720 are mixed in

a Mcrospeed M xer I\/F typ Pal ner, USA) for 2

m nut es at 1200?}—‘8@&& r%—ﬁ% g D-mannitol is
FTY72added to the m xByrg and mxeqjm‘gor anot her 2 m nutes.

8& or 60 mlliljters of 5% nethylcellul ose SM 25
D-mangfielytion is supfPi’ed9from a”%ﬁ}%r and granul at ed
Corn stipeler the same canggtions. The m xture is extruded
Avi '@é’%grﬂégh a scr eeg with 0.4 nmm apertures WO 2004/ 089341
vice 1'BP2004/ 003686 M2 21 using-an extruder RG 5 type.
Hydroxbeopgkelwsied maiegingl is drimggat 65C by a

flui di zed- bed

Talc 3 mg 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¢g 109 100 g
D-mannitol 991 g 986 g 897 ¢
Methylcellulose SM-25 49 49 3d
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% methylcellulose 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



granul ator STREA | Type (Patheon, Canada) and then

sieved through a 24 nesh sieve. Fine particles which
wpawsg/0sdsapugh a 60 nesh sieve are renoved. ThePODEPRINEE3656

fine granules are filled into capsules by a Zunma

capsule-filling machi ne (108 ng per capsule). Exanples

28 to 31 Tablets containing the follow ng ingredients

(in ng) are produced: Exanple 28 Exanple 29 Exanple 30

using @f %Rrugﬁ ]ﬁ% FT‘Jééo;%% eﬁﬁ} c‘%aéi m@g%l%q Llstzaxl'l%cP %g%g‘s@ 'b:;’/ 6%l'u9dized-bed

granulhﬁirmmlluhlq&e PatLheoﬂ @gﬁad%) d%dgﬂw@ﬁrzsﬁ@dewthrm@h?a@@ mesh sieve.
ul ose stituted -
Fine pagps YT bRoe DRI LS SPUE BreBs 811 THE. ePlgngd dng aranuies
are filléd fhto dasalesl(a Rurhd Gafsule2fliify hdbhife (T00TAE panbapsuledf

xylitol indicated in brackets was used as a binder.

FTY720, D-mannitol and xylitol are placed in a
Examr,f)lésuizgif(b:ed gr anul at or (I\/P 01 nodel, Powex), mxed for

emnlh and teduder spray_ of binder

Tablets GPAiaMm e PIcoil TBFOaP R (T 6y F56 oot haust

t enperature reaches 4OC The granul ati on conditions

———are—as—shownbelow ——Dried powde LSJ,eassed—LhJ-gugh-a__‘
24-mesh si|év@MPlIRd EP‘BmPﬁg%pec Framplgmiunt | Bxample 1%k

FTY7ZNd Tubrijcant ; and|m Xed 4 n_a m xXer (qubul ay M Xer

WAR) for three mnuttes to nmake the powder f
“mar@ﬁﬁ’bressi on. Fhé resul ti r@é Powdef is %@rpressed by$2a0
Xvitoit apietrtimy DTTECHG g2 6.6
Y Ki kushui _$ei saﬁ 20, wi fh Q%uncw of nm W x 7 52rrm
Methylpelaiosg conpr essi on force of 9800 N. Gdanul afion 0.4

NaVaVaVWa W K1 Fom Vol A mveed o Yom ¥ VAN aVaVaWal wllal

Mlcrocg)é'tﬁ'fﬁnle' oy W) 0041089341 PCTEP2004 093656221 tem

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 fill
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:



Charge-in anount 1170 g Vol une of
i nt ake-air 75C Fl ow rate of

3/ m n

Tenper at ure of
wapragssael uti on 15 nmi/mn
Spray air volune 30 L/mn

351 nL Exanples 32 to 39 T

follow ng ingredients (in ng

1111111
Hem 104.6 116.6 115.4 113

D- manni t ol

- - stearate gl yci ne HCl -

Char9§f'%§m?98t silicone fluid
Volume of intake-air -

Tempergg,lre @%Q

Flow raw df@bra@/ domutiodr al

Spray@lfr?ﬁ%%sluf? on according to %N
Sprayrae%mrﬁy agoni st conpri sgs/

Volumg B gt bty
phenyl ] et hyI } pr opane- 1, 3-di ol
ccgﬁ)t abl e salt thereof.

Examples

i ntake-air 50

are produced: Ex. 32 EX.
33 Ex. 34 Ex. 35 Ex. 36 Ex. 37 Ex. 38 Ex. 39 FTY720 1

2.4 12 -
bi car bonate ZI nc -

3.6 -

5393HBhy| pent yl ) -
or a pharmaceutically

Tablets containing the following ingredients (in mg) are produced:
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M 4- (1- oxo-
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6 Total J@mamo 0 120.0 120.0 120.0
0 120.0 WD 2004/,089341 PCT/ EP2004/ 003656
#S-3" A solid paFnaceutical conposition
adm ni g mathien, conprising: (a) a
recept or agoni st; and ;b)z a sugar alcohol. 2. A
&m‘nl wherein the S1 P

or

Spray air pressure BEI/EPIO02003656
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Ex. 32
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1

1

1

1

D-mannitol

116.6

114.2
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114.2

104.6

116.6

115.4

113
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2.4
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2.4

2.4

glycine HCI

2.4
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sodium

bicarbonate
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3.6

mineral oil

Total

120.0

120.0

120.0

120.0

120.0

120.0

120.0

120.0




3. A conposition according to claiml or claim2,
wherei n the sugar al cohol conprises mannitol. 4. A
W@ oivpo8438i on according to any precedi ng cl ai m PETYEPIDE4/003656

conprising a lubricant. 5. A conposition according to
claim4, wherein the |lubricaht conprises magnesi um
stearate. 6. A conposition according to any preceding
claim conprising 0.5 to 5% by weight of the S 1P

Claimk €cept or agonist. 7. A conposition according to any

— preceding claim conprising 90 to 99.5% by wei ght of
the sugar al cohol. 8. A conposition according to any

1, t he J{ éﬁna%e%t%agcorﬁ;%@ ons‘s'uﬂ lg' fot ord) a%g’?rf( %lpe%/tloﬁeﬁcgr%rls%g

brican np05| I on accor
preceding claim in the formof a tablet. 10. A

(a) ?@,ﬁp%%@%&%ﬁ%@%&aﬁ{dng to any of clains 1 to 9 in the

ormo

(b) asugar alcohol.
2. A composition according to claim 1, wherein the S1P receptor agonist comprises 2-
amino-2-[2-(4-octylphenyl)ethyl]propane-1,3-diol or 2-amino-2-{2-{4-(1-oxo-5-phenylpentyl)-

phenyllethyl}propane-1,3-diol or a pharmaceutically acceptable salt thereof.

3. A composition according to claim 1 or claim 2, wherein the sugar alcohol comprises

mannitol.
4. A composition according to any preceding claim, further comprising a lubricant.

5. A composition according to claim 4, wherein the lubricant comprises magnesium

stearate.

6. A composition according to any preceding claim, comprising 0.5 to 5% by weight of the

S1P receptor agonist.

7. A composition according to any preceding claim, comprising 90 to 99.5% by weight of

the sugar alcohol.

8. A composition according to any of claims 4 to 7, comprising 1.5 to 2.5% by Weight of

the lubricant.
9. A composition according to any preceding claim, in the form of a tablet.

10. A composition according to any of claims 1 to 9 in the form of a capsule.



