Dosage Reginen of an S1P Receptor Agonist The present invention relates to
a dosage regi nen of an S1P receptor nodul ator or agonist particularly in

t he cour swoebodidses1sr eat ment of transplant patients or pacraste@ssufoieri ng
from aut oi nmune di seases or disorders. S1P receptor nodul ators or agonists
are conpounds which signal as agonists at one or nore sphingosine-1
phosphate receptors, e.g. SIP1 to S1P82 "Agoni st binding to a S1P receptor
may e.g. result in dissociation of intracellular heterotrinmeric G proteins
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For example, efficacy in transplantation has been demonstrated in rats (skin, heart, liver,
small bowel), dogs (kidney), and monkeys (kidney) models. Combination experiments with
cyclosporin A showed synergy in skin and heart transplantation models in rats and in monkey
renal transplantation. S1P receptor agonists or modulators combined with everolimus
prolong survival of cardiac (rat) and renal (monkey) allografts. Due to their immune-
modaulating potency, S1P receptor modulators or agonists are also useful for the treatment of
inflammatory and autoimmune diseases. Further characteristics of S1P receptor agonists
can be found in the following publications:

Brinkmann V, Chen S, Feng L, et al (2001) FTY720 alters lymphocyte homing and

protects allografts without inducing general immunosuppression. Transplant Proc;
33:530-531.

Brinkmann V, Pinschewer D, Feng L, et al (2001) FTY720: altered lymphocyte traffic
results in allograft protection (review). Transpiantation; 72:764-769.

Pinschewer DD, Ochsenbein AF, Odermatt B, et al (2000) FTY720
immunosuppression impairs effector T-cell peripheral homing without affecting
induction, expansion, and memory. J Immunol; 164:5761.

Yanagawa Y, Sugahara K, Kataoka H, et al (1998) FTY720, a novel
immunosuppressant, induces sequestration of circulating mature lymphocytes by
acceleration of lymphocyte homing in rats. 1. FTY720 prolongs skin allograft survival
by decreasing T cell infiltration into grafts but not cytokine production in vivo. J
Immunol.; 160(11):5493-9.

It has now surprisingly been found that a specific dosage regimen, e.g. a loading dose, will
provide further unexpected benefits.
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receptor modulators or agonists preferably have a binding affinity to S1P receptor <50 nM.

Preferred S1P receptor agonists or modulators are e.g. compounds which in addition to their
S1P binding properties also have accelerating lymphocyte homing properties, e.g.
compounds which elicit a lymphopenia resulting from a re-distribution, preferably reversible,
of lymphocytes from circulation to secondary lymphatic tissue, without evoking a generalized
immunosuppression. Naive cells are sequestered; CD4 and CD8 T-celis and B-cells from the

blood are stimulated to migrate into lymph nodes (LN) and Peyer’s patches (PP).

The lymphocyte homing property may be measured in following Blood Lymphocyte Depletion
assay.

A S1P receptor agonist or modulator or the vehicle is administered orally by gavage to rats.
Tail blood for hematological monitoring is obtained on day —1 to give the baseline individual
values, and at 2, 6, 24, 48 and 72 hours after application. In this assay, the S1P receptor
agonist or modulator depletes peripheral blood lymphocytes, e.g. by 50%, when

administered at a dose of e.g. < 20 mg/kg.

S1 P receptor modulators or agonists are typically sphingosine analogues, such as 2-
substituted 2-amino- propane-1,3-diol or 2-amino-propanol derivatives, €. g. a compound

comprising a group of formula X
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or 3 halrageue atformulal@z is OH acyl oxy or a reS| due of forrrul a (a); and
each of R22 and R3z independently, is H, Cl-4alkyl or acyl. Goup of
formula X is a functional e attached as a termnal group to a noiety
which may be hde’_QphkLJ_C_ |'i pophilic and conprise one or nore aliphatic,
alicyclic, aromatic ahd/ \h@BerocycI ic residues, to the extent that the
resul ti ng rml ecul e wherein at least one of Z and Riz is or conprises a

resi due ﬁﬂ%%?*@gﬁ%ﬁ%' g?@éaap @gonl st at one of nore sphingosine-1

- phospha"f' ere], appropriate S1P receptor agonists or
modul at %ath Bf R, Jn%ng?(lﬁd%leﬁdently, is H, or C,4alkyl optionally substituted by 1, 2 or 3

halogen atoms;

R, is OH, acyloxy or a residue of formula (a); and each of R;, and Raz independently, is H,
C,.salkyl or acyl.

Group of formula X is a functional group attached as a terminal group to a moiety which may
be  hydrophilic or lipophilic and comprise one or more aliphatic, alicyclic, aromatic and/or
heterocyclic residues, to the extent that the resulting molecule wherein at least one of Z and
Ry, is or comprises a residue of formula (a), signals as an agonist at one of more

sphingosine-1-phosphate receptor.
Examples of appropriate S1P receptor agonists or modulators are, for example:

- Compounds as disclosed in EP627406A1, e.g. a compound of formula |

H,OR, ]
R,R;N——CH,OR,

R

wherein R, is a straight- or branched (C12.22)chain
- which may have in the chain a bond or a hetero atom selected from a double bond a triple
bond, O, S, NRs, wherein Rg is H, C14alkyl, aryl-C.salkyl, acyl or (Cy.4alkoxy)carbonyl, and
carbonyl, and/or
- which may have as a substituent Cy.4alkoxy, C..4alkenyloxy, Casalkynyloxy, arylCsalkyl-
oxy, acyl, Cr4alkylamino, Cq.alkylthio, acylamino, (C4alkoxy)carbonyl, (C44alkoxy)-



- Conpounds as disclosed in EP627406A1 , e.g. a conpound of formula I
wherein R is a straight- or branched (G 2-22)chain - which may have in
t he chai nwe 2o@ndsnic a hetero atom sel ected from a doubl eclyarsdposasdond pl e
bond, O S, NR6, wherein R6 is H Cl-4alkyl, aryl-Cual kyl, acyl or

(C1. 4al koxy) car bonyl, and carbonyl, and/or - which may have as a
substituent Cl-4al koxy C2- 4al kenyl OXY;, 4 ¢2- 4al kynyl oxy, oxy, acyl,

Cl- 4al kyl am no, Cl1-4al kylthio, acylam no, (Cl-4al koxy)carbonyl,

(Cl- 4al koxy)-- Acarbonyl am no, acyloxy, (G -4al kyl)carbanmoyl, nitro,

hal ogen, a:la‘rbwylahymhf @xyloxy, O, 4alkyteasymoyl, Giio Ieidgen) amirb, hssdroxmmenyl al kyl
wherei n al kg Is a straight- or branched (C6-20)carbon chain; or - a
phenyl! al ky'~1y (HEPEFAPRRYI is a straight- or branched (Cl-30)carbon chain
wherein said phenylalkyl is substituted by - a straight- or branched

(C6- 20) c@{rj%on chain optionally substituted by hal ogen, - a straight- or
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doubl e bon triple b S, sulfinyl, sulfonyl wherein R6 is
as defin ?fé‘fﬁ\f/é”g ehed ( ( ezo)eﬂkenyloxy, y y

- phenyl -C1.14alkoxy, halophenyl-C,_jalkoxy, phenyl-C.14alkoxy-C.14alkyl, phenoxy-C_salkoxy
or phenoxy-C._alkyl,

- cycloalkylalky! substituted by Ce.g0alkyl,

- heteroarylalky! substituted by Cg.s0alkyl,

- heterocyclic Cs.50alkyl or

- heterocyclic alkyl substituted by Co.50alkyl,

and wherein

the alkyl moiety may have

- in the carbon chain, a bond or a heteroatom selected from a double bond, a triple bond, O,
S, sulfinyl, sulfonyl, or NRg, wherein R is as defined above, and

- as a substituent C,_4alkoxy, 02_4‘alkenyloxy, C..qalkynyloxy, arylC,.4alkyloxy, acyl, C,_salkyl-
amino, Cy_alkylthio, acylamino, (C4.salkoxy)carbonyl, (C44alkoxy)carbonylamino, acyloxy,
(Ciqalkyl)carbamoyl, nitro, halogen, amino, hydroxy or carboxy, and

each of Ry, Rs, R4 and Rs, independently, is H, Cy4 alkyl or acyl

or a pharmaceutically acceptable salt or hydrate thereof;

- Compounds as disclosed in EP 1002792A1, e.g. a compound of formula 1l

?HZOR'3

0
|
R'4R'5N-IC-(CH2)24©_—‘ C— (CHz)m—Q "

CH,OR),

wherein m is 1 to 9 and each of R’;, R’;, R’y and R’s, independently, is H, C4.galkyi or acyl,
or a pharmaceutically acceptable salt or hydrate thereof;
- Compounds as disclosed in EP0778263 A1, e.g. a compound of formula ||
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(C1- 4al koxproeewdsenyl , (Cl-4al koxy) car bonyl am no, acyl oxycTnistéosjo43val ogen,
am no, hydroxy or carboxy, and each of R2, R3, R4 and R5, independently, is
H, Cl-4 al kyl or acyl or a pharmaceutically acceptable salt or hydrate

t hereof; - Conpounds as disclosed in EF 1002792A1, e.g. a conpound of
formula Il wherein mis 1 to 9 and each of R2, R3, R4 and R 5,

i ndependently, is H Clralkyl or acyl, or a pharmaceutically acceptable salt
or hydrate thereof; - Corrpounds?as"zdl scl osed in EP0778263 Al, e.g. a
conpound of formul a 1T Wwherdin Wi g 1- 6al kyl, C2-6al kenyl or

C2. 6al kynyl ; unsubstituted #¥-G¥,TH i t ut ed phenyl , R'4Q(CH2) p; or

Cl1- 6al kyl substit ut ed by 1 to 3 subst efits selected fromthe gr oup

consi sting of hal ogen, C3-8cycl@alkPR"; phenyl and phenyl substituted by OH;
X is Hor unsubstituted or substituted straight chain al kyl having a nunber
p of carbon atonms or unsubstituted or substituted straight chain al koxy
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or 3, each , I ndepen 4a|ky| or

acyl , oMngubskttesehenyl ansl W'}ﬁnab%&ét'fétﬁdéo)'shﬂoﬁ wbSﬁWﬂEtsélqcmfm the grogApounds
as di sckgsedingbr k839 0¢, Silbxy, By P IBANMY aftfind, @, DBsyiarhiMB, &yidn¥Ro,
haloC,.salkyl and halogen; Y is H, Cqsalkyl, OH, C4salkoxy, acyl, acyloxy, amino, C.
salkylamino, acylamino, haloC.salkyl or halogen, Z; is a single bond or a straight chain
alkylene having a number or carbon atoms of q,
each of p and q, independently, is an integer of 1 to 20, with the proviso of 6<p+q<23, m’ is
1,20r3,n i§20r3,
each of R”y, R",, R"”; and R”4, independently, is H, C14alkyl or acyl,
or a pharmaceutically acceptable salt or hydrate thereof,
- Compounds as disclosed in W002/18395, e.g. a compound of formula Va or IVb

CH,R R
(|3H2R3a R1a . | 2''3b I1a
(RZa)zN'lC'CHz-&— T=o (Rya)sN lC -CHyX— T. =0
R
CH, R, C|3H2 .
CH, or CH,
(CH2)7CH3 lVa Ya-R4a IVb

wherein X, is O, S, NRys or a group —(CHz)na-, Which group is unsubstituted or substituted by
110 4 halogen; n, is 1 or 2, Ry is H or (Ci)alkyl, which alkyl is unsubstituted or substituted



wherein Xis O S, NRls or a group ~(CH2)na- , which group is unsubstituted
or substituted by 1 to 4 halogen; nais 1 or 2, Rls is Hor (C)alkyl,

whi ch al kyb 20es/0s8@ubst i t ut ed or substitutedby hal ogen; REtaissoolsos5oki
(Cl-4)al kyl or O Cral kyl wherein alkyl is unsubstituted or substituted by 1
to 3 halogen; Rlb is H OHor (d. 4)alkyl, wherein alkyl is unsubstituted
or substituted by hal ogen; each R2a i s ?ndependently selected fromH or
(C1l-4)al kyl, which alkyl is unsubstituted or substitued by hal ogen; R3a is
H, OH, halogen or Q(C 1-4)al kyl wherein alkyl is unsubstituted or
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substi tuted léé al ogen at oms, and c1s H
opt i onal(Cy:3alaef Cavdekeyinal ogen: each of R3c and R4c, independently, is

H Cl-4 t or acyl, and Rc is G
3- 2o0al k?lrIéyﬂr}a@ﬂéééaﬂéé”yyalcgﬁggiqj;g?ghwaﬂt%qhggggl n an oxygen atom and whi ch
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or a residue of
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c
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wherein

me, is1,2or3;

X: is Ooradirect bond;

Ric s H; Cy.¢ alky! optionally substituted by OH, acyl, halogen, Cs.qocycloalkyl, phenyl or
hydroxy-phenylene; C,.salkenyl; Cosalkynyl; or phenyl optionally substituted by OH;

Ry is

_.p<

” OR

wherein Rs. is H or Cy_4alkyl optionally substituted by 1, 2 or 3 halogen atoms, and Rg.
“isHor Ci.4alkyl optionally substituted by halogen;
each of Rs; and Ry, independently, is H, C,.4alkyl optionally substituted by halogen, or acyl,
and
R: is Cqsnoalkyl 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)

“(CHo)o ™



formula (a)wherein R7c is H, Cl-4alkyl or G -4alkoxy, and R3c is
substituted Cl-2oal kanoyl, phenyl C1-14al kyl wherein the G -14alkyl is

opt i onal lwozudsstssiigt ed by hal ogen or OH, cycl oal kyl C 1- péalusoong/o®3044

phenyl Cl1- 14al koxy wherein the cycl oal kyl or phenyl ring is optionally
substituted by hal ogen, Cl-4al kyl and/or G -4al koxy, phenyl C 1-14al koxy-

C .i 4al kyl, phenoxyC 1-14al koxy or ph'e7nbxyC 1-14al kyl, Rc being also a
residue of forrmula (a) wherein R8c is Cl- al kOXy when Rlc is G -4al kyl,

C2- 6al kenyl or C2-6al kynyl, or a conmpound of formula VI wherein nx is 2 , 3
or 4 Rix is H, Cl-6al kyl optionally substituted by OH acyl, hal ogen,

cycl oal kyl, phen or r - phenyl ene; - 6al kenyl ; - 6al kynyl ; or

phenyl opti dﬁ’gﬁ@héﬂﬁgp %‘ﬂﬂ@gﬁ °B?/1-6Y-\$°XWGF§BC|%‘; S‘%fﬂti‘t%ﬂ é:zy%oa'g?n‘égyl each of
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optional |y suhetdlystieitltgd bahewgsn, ClLakal dndlor @) ddiRExyChhddlid.oxaikoxy-

phenyl Ctal k(B(y n@‘ergl n the pheg}?/l ri ng IS g@%l onal |y substituted by

hal ogen, C1-4aPKY| PAREPY ek RBNPNOXEx-1iYhg al so C4- 14al koxy when RILx

is C2- 4@t kylpemghsdd 4 vdsaslicuf f&ﬁ‘ﬂrui@ﬁ) R@BFIh R%Vis CF_ ARYYY RK¥n W88 TRlafkyll S

Cl- 4akyl, provided th&\t R6Xx is other than pheny? - but'yl enoxy when €ither R5x

is Hor R xGekRhor C2@kvaY bhar maceutical |y acceptable salt or hydrate

t her eof jora doRipBaNNESfoRtudi\ACl Oosed in W002/ 06268Al, e.g. a conpound of

formula VI RR sd VlIwherein each of Rld and R2d, independently, is Hor an
am no-protecting group; R3d is hydrogen, a hydroxy-protecting group or a

residue of fornmula R4d is Cl-4al kyl; Re,
R1x
R4XR3XN—‘——(CH2)nX Vi
CH,-OR,, Rex
wherein

n, is2,3or4

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

Rax is H, Cy.4alkyl or acyl

each of Rs, and Ry, independently is H, C..,alkyl optionally substituted by halogen or acyil, |

Rsx is H, Cs,alkyl or C44alkoxy, and

Rex is Cy20 alkanoyl substituted by cycloalkyl; cyloalkylC.,4alkoxy wherein the cycloalkyl
ring is optionally substituted by halogen, C,.,alkyl and/or C4_salkoxy; phenyiCy.,4alkoxy
wherein the phenyl ring is optionally substituted by halogen, C_salkyl and/or C4.4alkoxy,

Rex being also C,.14alkoxy when Ry is C,.4alkyl substituted by OH, or pentyloxy or hexyloxy
when Ry is Cy4akyl, 4

provided that Reyis other than phenyl-butylenoxy when either Rsy is H or Ry is methyl,

or a pharmaceutically acceptable salt or hydrate thereof;

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

NR,,R,, Req Riq
Ras (CHZ)? Xi—Yi—Rg, Vil

R,,0



nd is an integer of 1 to 6; Xd is ethylene, vinylene, ethynylene, a group
having a fornula - D-CH 2- (wherein Dis carbonyl, - CHOH)-, O Sor N,
aryl or awglossussitet uted by up to three substitutents seteaiseahsionsmm group a
as defined hereinafter; Yd is single bond, Cl-10al kyl ene, C - oal kyl ene
which is substituted by up to three substitutents selected from groups a
and b, Cl-10al kyl ene having O or S in-the niddle or end of the carbon
chain, or Cl-10al kyl ene having Oor S in the mddle or end of the carbon
chain which is substituted by up to three substituents selected from groups

a and bwhBRsh &5cHIR QAR R,SiBpYsdedal k¥ IH oraarnﬁmina%&é@mgcg{rb@p;gr oup,
S

C3-6¢cycl oal kyl substituted b%/ up to three substituents sel ected from groups
a and b Redp{Vdrogea: 2 pYArew-ppieghng 8rouR @ resitid PifQERYIE sel ect ed from groups
a and b, or heterocyclic group substitutem®k py up to three substituents
selected fromgroups a and b; each 'Uf“ﬁféq) nd R7d, independently, is Hor a
substituent selected fromgroup a; eadh of ®R8d and Rod, i ndependently, is H
or Cl-4al kyl optionally substituted b hal ogen; <group a > is hal ogen,

| ower al Mls Qﬂé}tﬁgeno | ower al kyl, |ower al koxy, |ower alkylthio, carboxyl,
| ower al Koxycarbonyl, hydroxy, |ower aliphatic acyl, am no, nono-I|ower

al kyl aminmis, anditeger of4hta@il ani no, acyl ami no, cyano or nitro; and <group b >

is C3-6 I I -0 0 i d h Being- i |y

subst 1 ¢ o Sy Ve DAy Bl BrorfgR. BRAZIBRAAT V| 1
provi so carhanylwh & (REdH Os Sty d) ogrehor ard substiuted bliep ta tisieaglibstitdients selectedear
Cl-10 a%%@gﬁg‘%ﬁ%ﬁfm@%%ﬁ‘%g’gl cally acceptable salt, ester or hydrate

t her eof ; as disclosed in JP-14316985 (JP2002316985), e.g. a
conpound. sfsirfgde hand Giléaikyidner €i-nalkylere Rbish k3w, bRtkIRERY MG Rk, substituddntand

ot o ofiSd RofPERubdmha b ¢ R eno halng U SR e R e oY s BGARL BB
03/ 29208hair,.qy.Craatrnedwving @ or Hhim thel Nidvllearr @nd oKthe carlpn SairB@hioh isSO2
substituted by up to three substituents selected from groups a and b;
Rsq is hydrogen, Csecycloalkyl, aryl, heterocyclic group, Csecycloalkyl 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 heterocyclic group substituted by up to three substituents
selected from groups a and b;
each of Resq and Ryq, independently, is H or a substituent selected from group a;
each of Rsq and Req, independently, is H or Cy_4alkyl optionally substituted by halogen;
<group a > is halogen, lower alkyl, halogeno lower alkyl, lower alkoxy, lower alkylthio,
carboxyl, lower alkoxycarbonyl, hydroxy, lower aliphatic acyl, amino, mono-lower alkylamino,
di-C,.,alkylamino, acylamino, cyano or nitro; and
~<group-b > is Csscycloalkyl;-aryl-or-heterocyclic-group, each being-optionally substituted by
up to three substituents selected from group a;
with the proviso that when Rsq is hydrogen, Y4 is a either a single bond or linear Cy_4o

alkylene, or a pharmacologically acceptable salt, ester or hydrate thereof;

-Compounds as disclosed in JP-14316985 (JP2002316985), e.g. a compound of formula Vil

NR,.R,, Ree XeYeRse
R4e-/",-(CHz)ne N \all
S
Ran R7e

wherein Rie,Roe,Rae,Rae,Rse,Rse,R7e, Ney Xe and Y, are as disclosed in JP-14316985;
or a pharmacologically acceptable salt, ester or hydrate thereof;



R is halogen, trihalonethyl, OH Ci-7al kyl, Cral koxy, trifluoromethoxy,
phenoxy, cycl ohexyl net hyl oxy, pyridyl nmet hoxy, cinnanyl oxy, naphthyl net hoxy,
phenoxymewbyboes/i8kds OH, CH2- CH2- OH, Cl1-4al kyl t hi o, G - 4atckyssensfizogd ,

Cl1- 4al kyl sul f onyl benzylthio acetyl, nitro or cyano, or phenyl,

phenyl Cl1- 4al kyl or phenyl - - 4al koxy §ach phenyl group thereof being
optionally substituted by halogen C -4al kyl or Cil-4al koxy; R2f is H
hal ogen, tri hal onethyl, C1-4al koxy, C1- 7al kyl , phenet hyl or benzyl oxy; R3f
H, hal ogen, CF3, OH, Cl 7al kyl , Cl1-4al koxy, benzyloxy or Cl-4al koxynet hyl ;
each of cBffpotRds Eéfd;scloea@newtermtsrz;mss aht 00203728205y €. dicompeundsacffeenelan
each of R8$ and R9f, independently, is H or Cl-4alkyl optionally

substi tlit ed by halogen and nf is an integer from1 to 4; e.qg.

2- am no- 2-[ 4-( 3- q§nzyloxyph§noxy Rychl or ophenyl ] et hyl -1 3 pr opane-di ol ,
2-am no-2- [4-(ben?% By- 2- chl rqﬂb yI]ethyI |

, 3-propane-diol, 2-a henzyl heﬁoxV) 2- chloréphenyl]propyl-
, 3- propane-di ol or ' ben®yhaxyplkergRs hi 0) - 2-

chl orophenyl ] propyl -1 3 p¥opane diol, or a pharmacol ogical salt, solvate
or hydrate thereof; Cbnpounds as dlsclosed in W03/ 062252A1 , e.g. a
corrpourt@&fﬁmf)&ﬁ@bg &O\M‘iécél NAr is phenyl or naphthyl; each of ng and ng

i ndependently is 0 _or from SO3H,

PQ( C1- :%df mglmnaﬁwabmqthx', b'F'aétﬂa &q“a"é%ht @P%QTE A;% E&g Fihdependent I y
i's : Cl 4 m@ff'm | rigfinfelncke] disharadxypnapHtlyyimetisixy tpieackypyetingl Gden;

is or

i ndepen@b’nﬂ‘k q Qﬁﬁ%é‘g‘@?"t%g @E@ﬁﬂ&ﬁi#‘}@d %&%&ggﬁ'ﬁg’?}@&%% YCﬂH Odg%&pl ﬁi@%ycrr or

C1- 3a| k Fhéﬁylcﬁgaﬁwpb hbasil cmak@fy ddve phegpligrouratheest being ndi cat ed
for res ectively, gl é“kor a pharmacol ogically
accept amt@ng&y %Ubsﬁbﬁ%?kh%?g% 43X mpounds as discl osed in WO

03/ 0622\481%2&1 I@al%er@trﬁﬁwm ) 4an<@f<md1aalk<)l wwemyhovﬂbenzslomenyl or
napht hy ) ; CQOH, 1/ V- tetlrazol a?f gmz PO2H2,
Rsf H, halogen, CFs, OH, C, 7alkyl C, 4alkoxy, benzyloxy or Cialkoxym

each of R,and Rs, independently is H or a residue of formula

__p<

” ORsf

wherein each of Re and Rg, independently, is H or C4_4alkyl optionally substituted by

halogen;and

. nsis an integer from 1 to 4;
e.g. 2-amin0-2-[4-(3-benzyloxyphenoxy)—2-ch|orophenyl]ethyl-1 ,3-propane-diol, 2-amino-2-
[4-(benzyloxyphenylthio)-2- chlorophenyl]ethyl-1,3-propane-diol, 2-amino-2-[4-(3-

u benzyloxyphenoxy)-2-chlorophenyl]propyl-1 ,3-propane-diol or 2-amino-2-[4-
(benzyloXyphenylthio)-Z- chlorophenyl]propyl-1,3-propane-diol,
or a pharmacological salt, solvate or hydrate thereof;

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

I,

N Ar—
CH l R;—M
A/( 2)ng—§:(cH2)mg
R

19 X

wherein



SGBH or PQ(R )OH wherein R5h is selected from Cl-4al kyl, hydroxyCl-4al kyl,
phenyl, -CO Cl- 3al koxy and - CH( OH) - phenyl wherein said phenyl or phenyl
nmoi ety i swopbdeaagdiby substituted; each of Rn, and R2 i ndeparsd@sioh3osd s H,
hal ogen, OH, COOH, or optionally hal ogeno substituted Cl-6al kyl or phenyl;
R3h is H or Cl-4al kyl optionally substituted by hal ogen and/ OH, each R4h
i ndependently is hal ogeno, OH, COOH, €104alkyl, S(OO0 1 or2Cl-3al kyl, Ci1-
3al koxy, C3.6cycl oal koxy, aryl or aral koxy, wherein the al kyl portions may
optional |y be substituted by 1-3 hal ogens; and each of Rh and M has one of

the si gRirfd srages mphinpdieaah Qﬁm% ahd B nad@be@demsaemrwwny seleBteM@d3 062248A2;

or a pharmacol ogi cally accept e sa sol vate or_hydrate thereof; -
Compoun GG, BPdbs B9ek Ser D (ar-SbY RIS AN GrPeR oY s aoNs 651 05565 or WO
05/1 13%%%3eﬁdam G ofH, fcﬁtb@?-lloacxgdwebtlaﬂalu&%énﬁnéﬂb héﬂ'ﬂ&é@lﬂ] ik :S

COOR g) goh 5k) 2 tetrazol 25-y

R5k bei hbor}fPaﬁ'kaP@awsy|subWUEe§ by hglogan ocPH; gerly Reiadenendentais balogearms: Yk
is CB6-i oBAéndlly Phlo§en Quf&ttlﬁﬁ&ﬁb alkwaia:psa%w a%Hté%EhToPReQn@M Hast Shedorfiédi cal s

sel ected from hal ogene, , 6al kox hal o- substi t ut ed
Cl- 6al k§|gnﬁ'ﬁan¢?élﬁ§-'§¢]%3§ﬁ¢ fQItBeéln‘t@ '@QPMX?W in W90§/0ﬁ82 ¢yclic group as

i ndi cat g aighaMR@fg %%Q%ptﬁal&saiﬁéﬁb 'dﬂ‘i‘q r%té@k&%floaw' or

C3-9het eroaryl, optional substltute 1 ba i Oaryl,

C3- 9het e ORbY FRls | 8cycl oal kyl C
1- 4al kyl , o2 Lé”r?é?ér ocyc?gg?mggﬁeéﬂéé}ﬁefﬁcyﬁﬂbhﬁibﬁg?m%qkyI wher ein

any aryl, heteroaryl, cycl oal kyl OR, heterocycl oal kyl of Rn may be
substituted by 1 to 5 groups R$,;el ect’@d (Radashal ogen, C1- 6al kyl, C1-6al koxy
and hal o substituted-C 1- ? . 6al koxy; R2k is H, Cl-6alkyl, halo
substituted C1-6al kyl, C2- &aﬁah kynyl : Zhd each of R3 or R4k,

i ndependently, is H hal ogenRZhO—L Cral kyI Cl- 6al koxy or hal o substituted

wherein Ar is phenyl or naphthyl; nis 2,3 or 4; A is COOH, 1H-tetrazol-5-yl, POs;H,, PO,H;, -
SO;H or PO(Rs,)OH wherein Rg, is selected from Cy_qalkyl, hydroxyC,_4alkyl, phenyl, -CO-C;.
salkoxy and —-CH(OH)-pheny! wherein said phenyl or phenyl moiety is opitonally substituted:;
each of Ry, and Ry, independently is H, halogen, OH, COOH, or optionally halogeno
substituted C.¢alkyl or phenyl; Ray, is H or Cy_jalkyl optionally substituted by halogen and/
OH; each Ry, independently is halogeno, OH, COOH, C.alkyl, S(0)o,1 02C1.3alkyl, Cs.
salkoxy, Csscycloalkoxy, éryl or aralkoxy, wherein the alkyl portions may optionally be
substituted by 1-3 halogens; and each of R,, and M has one of the significances as indicated
for B and C, respectively, in WO03/062248A2;

or a pharmacologically acceptable salt, solvate or hydrate thereof,

- Compounds as disclosed in WO 04/103306A, WO 05/000833, WO 05/103309 or WO
05/113330, e.g. compounds of formula Xila or Xilb

2
R
Ax Z, Yk_ﬂ/ # Ax Z, Yk\w/o\ )\
k N R‘lk

Xlla Xlib
wherein
Ax is COORsy, OPO(ORsk)z, PO(ORsk)z, SOzoR5k, POR5k0R5k or 1H—tetrazol-5-y|, R5k being
Hor C1.sa|kw;

W, is a bond, Ci.salkylene or C,_salkenylene;



Cl- 6al kyl or Cl-6al koxy; and the N-oxide derivatives thereof or prodrugs

t hereof, or a pharmacol ogically acceptable salt, solvate or hydrate

t her eof . Woeosaisegiet 0 a further enbodi nent of the i nventcons2@sB1isss ecept or
agoni st or nodul ator for use in a conbination of the invention may al so be
a selective S1P1 receptor, e.g. a conpound whi ch possesses a selectivity
for the S 1P 1 receptor over the S 1P3 TECeptor of at least 20 fold, e.g.
100, 500, 1000 or 2000 fold, as nmeasured by the ratio of EC50 for the S1P1
receptor to the EC50 for the S1P3 receptor as evaluated in a 35S-GIPyS

bi ndi ng Ya&S@Y,ar§ialr €, creteand, dpavnag sabstma byorrtold radicalg selectdaefrdm 1P1

Repr b5 GHEEHR QS MION CooRil Coglbas Per AL oA AnE RAR SR E npbnds

listed cn a3/ 061567, the contents of whi ch being incorporated herein by

reference, for instance a conpound forrruI@QAXIII or, XIVXiHo r c |V Wen
t he corrﬁbl?rﬁjgetSWOCY‘iﬂ'P@m%Peaq ing atgpvn Q4dRE3RA Bt @zelidiMfret ri ¢ centers in

the nol gg kuta@s“{atg@opwg?@tgmaﬁw@?ﬁdr@w SostiLt S by CARNIR, Ta:h, ELREGIT, RalkfiNe

various optical 'isoners, as_ we as racemat es, diastereoi soners and

mi xt ur e§3PWPé?r§BW| SrehatpioraiCaalkdo rpesiinaalky CoeyaigrkyIC14allsl. | vb, when the
carbon af gweta%eydldwyt Brecsag'ﬁbféi’oc%l%‘dlky|b§4élw rWI‘?érélh(‘any taﬁw ehddérhSf, Q:?blb!alk

R-configuration at this carbon’atom T rrgoun s of fornul ae to XIV may

exi st ifr h?fé@cmlo@bxipf Rormay @aﬂﬁ%@e%byﬁ) mtﬁe@ﬁtqdﬁ%&'é}?@@bl% salts
of the gél@?%ﬂgﬁogfraﬁdWaI&%l%ﬁttﬁ@db% ;h(cht nekege salts with inorganic

aci ds, such rom de and sulfate, salts with organic

aci ds, Sachthé&: a%'ét' gfaéo gltr'tllﬁﬁtﬁ’rt%ﬁ ét satky(l, Eas@lkeyb AL Gaeelyndi @it e, mal at e,
met haneéﬁtrﬁ em\t%r @rtdmeea@ﬁdé%ﬁw.é ANRAISgSRIGHS, cgéukyuv@ u@;&?'bpﬁélb%bsstuuﬁébt S

with nmetals such as sodium potassium calcium and um nium salts with
am nes, Csaﬁwlaécteraﬂ@hyl am ne and salts w th dibasi c am no aci ds, such as

| ysi ne. a;t'gl@neclqrmfagr&gﬁ\,@tﬂgs SHbSs ogbrada%sqggtyorpatl on of the present invention

enconpass h ate an ol vate fornmns as indicated above may be a

resi dueoRg atklogisally mneupéabtﬂsa@asqﬂwte octay@r@ﬁth@@pkw

According to a further embodiment of the invention, a S1P receptor agonist or modulator 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 ECs, for the
S1P1 receptor to the ECs, for the S1P3 receptor as evaluated in a ®3-.GTPyS binding assay,
said compound having an ECs, for binding to the S1P1 receptor of 100 nM or less as
evaluated by the **S-GTPyS binding assay. Representative S1P1 receptor agonists or
modulators are e.g. the compounds listed in WO 03/061567, the contents of which being
incorporated herein by reference, for instance a compound of formula XIll or XIV

oH CH_-{CH,); o
X or X
When the compounds of formulae | to XIV have one or more asymmetric centers in the
molecule, the present invention is to be understood as embracing the various optical
isomers, as well as racemates, diastereoisomers and mixtures thereof are embraced.
Compounds of formula 11l or IVb, when the carbon atom bearing the amino group is

asymmetric, have preferably the R-configuration at this carbon atom.



phenyl or phenyl-C 1-4al kyl. Unless otherw se stated, alkyl, alkoxy,

al kenyl or al kynyl may be straight or branched. Aryl may be phenyl or

napht hyl ,wpnrefesediby phenyl. Wien in the conpounds of fecmusaoos/otives car bon
chain as Rl is substituted, it is preferably substituted by hal ogen, nitro,
am no, hydroxy or carboxy. Wen the carbon chain is interrupted by an
optional iy substituted phenyl ene, the Barbon chain is preferably
unsubstituted. Wien the phenylene noiety is substituted, it is preferably
substituted by hal ogen, nitro, am no, nethoxy, hydroxy or carboxy.

Preferrege e&ﬁgme%f mmﬁwermb IV n@&%xtshﬁﬁf@eé’@%aﬂlf&nRiExlaﬁwp@b%fzom kyl,
S

optionally substitute nitro, hal ogen, am no, oxy .or .car box and,
nore pr BREMASEYI 'Cﬁpl\()%@em%ﬂ'%?%’fs Rithescoﬁ?wpépf&‘fs f%r q bty ”Fﬁ“d€6s ﬁﬂ al kyl

chai n ogith ma?g{)dn)e éd.&ssrsuwb@ﬁydwcﬁrﬁldégﬁwramnﬂdr@a@ &yﬂaté@b@é Mnth Srganfel- 6al kyl
optional |y substituted roxi%a More preferab %}lfCl 6al ky

subst i t ¢igY syph 8% écﬁiﬁ@nf}‘lm%?tear@ é’ﬁf‘z‘éﬁte HitEe, Héﬂatep F@F'@@BP nat& ahdyht |
C6- 14al Ba!AzeﬁBéunfenatm%nt%rlﬁﬁéwdprsmt@ s'my u}aﬁ nﬁé’t‘al@"sh&pas mlanogsot@s?sn

preferably in para. Preferably each H I'n the above formula

of VI caleiva@raseyaymipiug sajs wmame@énﬁlsdha%tnemlam'm%mm? Wity dibasisamine
group hgy ?Q%uéh EQIyglngeﬁ'ﬁé Q%&Sfﬁaﬁ ehaGhRd of h@FoRbingtieh e e PreiBhesntRh such

het er ocycl 1 ¢ groups 1 nclude heteroaryl groups indicated above, and
het er ocgmqn@oa@s)hwgtﬂj@ﬂd:%ﬁlvaé%f@@m ng to part ially or conpletely
hydr ogenat ed heteroaryl groups, e.g , thienyl, erolyl azepi nyl ,

pyr azol HPy! apindingiesl hovednay s @/Fes'ql@ﬁsag@l‘ wher aimRals Gyelkyli SetcHeiagloyly | |
1,2,3- Pﬁéﬂ\ 84 MHehl1c bhﬁ??%MéSS JtRE Al tiled élg*laéjlkcﬁ&oél)(ényl BVéIﬁW maPBH’e' dyl,

pyri daz pyrimd pyrazinyl, tet rahy opyranyl, ‘nor phol’i ny
t hi ormrﬁ)fmjghtmy faf}@b?‘# oI i di nyl, pyrrol yl, imdazolidinyl, pyrazolidinyl,
pi peridi nyl, piperazinyl, oxazolldlnyl | soxazol idinyl, thiazolidinyl or
pyr azol A6H may bPrP@PéY‘rOé@aﬁ@hﬂrl@fé%?b%Pb?’é\dps are 5-or 6- merrbered het er oar yl
groups and the nost preferred heteocyclic group is a norpholiny
t hi onor pheniimie empsupds phiorpyia g thaugarben shaih as Re s LHSHOLR itdT prﬁfwﬁly al is
2-am nos@ostnﬁ&éoeﬂﬁwbgén n?trooéﬂ%nﬁgdrﬁ%y oﬁ:é?@éié/' G ihvé d&ﬂ?&rﬁfﬁaﬁﬂ S1P
receptor agonist” of Tornula am no- 2-[ 2- (4- octyl phenyl)
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 Cqa50alkyl, optionally substituted
by nitro, halogen, amino, hydroxy or carboxy, and, more preferably those wherein R, is
phenylalkyl substituted by C;.14-alkyl chain optionally substituted by halogen and the alkyl
moiety is a C,.galkyl optionally substituted by hydroxy. More preferably, R, is phenyl-C,.salkyl
substituted on the phenyl by a straight or branched, preferably straight, Ce.14alkyl chain. The
Cs.14alkyl chain may be in ortho, meta or para, preferably in para.

Preferably each of R, to Rs is H.

In the above formula of VIl "heterocyclic group" represents a 5- to 7 membered heterocyclic
group having 1 to 3 heteroatoms selected from S, O and N. Examples of such heterocyclic
groups include the heteroaryl groups indicated above, and heterocyclic compounds
corresponding to partially or completely hydrogenated heteroaryl groups, e.g. furyl, thienyl,
pyrrolyl, azepinyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 1,2,3-
oxadiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyranyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl, pyrrolidinyl, pyrrolyl, imidazolidinyl,
pyrazolidinyl, piperidinyl, piperazinyl, oxazolidinyl, isoxazolidinyl, thiazolidinyl or pyrazolidiny!.



et hyl ] propane-1,3-diol in free formor in a pharnmaceutically acceptable
salt form(referred to hereinafter as Conpound A), e.g. the hydrochloride,
as shown:waé peeafsesised conpound of fornmula Il is the onepoharsesnsoemeh of R 2
to R5is Hand mis 4, i.e.

2- am no- 2-{ 2-[ 4- (1- oxo- 5- phenyl pentyl ) phenyl ] et hyl } propane-1 , 3-diol, in
free formor in pharmaceutically accepthble salt form (referred to

herei nafter as Conpound B), e.g the hydrochloride. A preferred conmpound of
formula I'll is the one wherein Wis CH3, each of R to R" 3is H Z2is

et hyl enpyefefrddshdi@BtydiieXyodd @re'5icf 6tinembered heteroaryl groups and the most

2- am no- 4- (4- hept yl oxyphenyl ) -2-nmet hyl -butanol, in free formor in

phar mc@@fﬁri?&lh%e%é'@;ﬂrﬁw@as'QP'EphPH?V%t("P@PéW}OéW'Pbp!ﬁ’éf'@f‘w&m‘@r as Conpound
C), e.g. the hydrochloride. The R-enantjomer is particularly preferred. A
pr ef er r R PrLRRHHERMPHN of fppmula | ig£-arainprrstetradecybl SrRIQPARAR!( &fgrchlaﬂ,y R3a is
OH, X i grefdrbdfS 1FRre@BEtoRhgdhist! &F f6¥lula At 20" dl zm@@%-@toct b I'Vb is
t he Conpound C phosphate (R2a is H R3bis OH. Xis O and Rlb are OH, Y
i s 0 anethriroRanenbadialin free forams in @ ahemiassUiirally pcqepiahle galtform (referred to
ConpoungsBinBASGSRNGSBpothdPK)EE G fHathyersariiiad, & sHownrul a V is phosphoric acid
nono- [ (R) - 2~am no- 2- et hyl - 4-(4- pentyl oxy-phenyl)-butyl]ester. A preferred

conmpound of forrmula VIII is (2R)~2-am no-4-[3-(4-cycl ohexyl oxybutyl) -
benzo[ b] t hi en-6-yl]-2- meubryl but an-1-0l. A preferred conpound of formula
Xilais e.g. 1-{4-[1-(4- h - f aor thyldeenzyl oxyi m no) -

et hyl]-2-ethyl -benzyl } -azetli di carboxylic acid, or a prodrug thereof.

According to the invention, it provides the use of an S1P receptor

nmodul at or or agoni st in the manufacture of a nedication, whereby said

medi cation is admnistered in such a way that during the initial 3 to 6
days, pAetefemdd gordpaundofdaysia nissthe phefvereraid edcldaiyR’; toR's is idahdenis 4, hedosage
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is continued with the standard or a lower daily dosage of said S1P receptor
nodul at mﬁ%&bﬁ%ni st.

A preferred compound of formula 11} is the one wherein W is CH3, each of R to R";is H, Z;
is ethylene, X is heptyloxy and Y is H, i.e. 2-amino-4-(4-heptyloxyphenyl)-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 1Va is the FTY720-phosphate (Rzs is H, Ra, is OH, X, is O,
Rsa and Ry, are OH). A preferred compound of formula IVb is the Compound C-phosphate
(Rzais H, Rsp is OH, X, is O, Ry, 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 formula V is phosphoric acid mono-[(R)-2-amino-2-methyl-4-(4-
pentyloxy-phenyl)-butyl]ester.

A preferred compound of formula Vil is (2R)-2-amino-4-[3-(4-cyclohexyloxybutyl)-
benzo[b]thien-6-yi]-2-methylbutan-1-ol.

A preferred compound of formula Xlla is e.g. 1-{4-[1-(4-cyclohexyl-3-trifluoromethyl-
benzyloxyimino)-ethyl}-2-ethyl-benzyl}-azetidine-3-carboxylic acid, or a prodrug thereof.

According to the invention, it provides the use of an S1P receptor modulator or agonist in the
manufacture of a medication, whereby said medication is administered in such a way that
during the initial 3 to 6 days, preferably 4 or 5 days, most preferred 4 days, of treatment the



Preferred nedi cati ons conprise nedication for transplant patients providing
prol onged survival rates, in particular prolonged allograft survival rates
especi al lwyofwec/05enal , heart, lung or liver transplants, pom/dsesospadoisent s
suffering from autoi mune di seases, e.g. multiple sclerosis, |upus
nephritis, rheumatoid arthritis, |nflannatory bowel di seases or psoriasis.
In view of the normally prolonged t aki®®g of the medication, the standard
dai |y dosage (also called mai ntenance dose) refers to the dosage of an S1P
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calculated on the ratio of the steady-state trough to the trough just before the second dose.

Preferably, the dosage of the S1P receptor modulator or agonist during the initial 3 to 6
days, of treatment is increased stepwise. Thereafter the treatment is continued with the
maintenance therapy with the standard daily dosage or with a lower daily dosage. When the
treatment is continued at a lower daily dosage, it may be e.g. about 1/50 to ', preferably
1/50 to 1/10, of the standard daily dosage of the S1P receptor modulator or agonist.

Preferably, the total dosage of said S1P receptor modulator or agonist during the initial 3 to
6 days, preferably 4 or 5 days, most preferred 4 days, o% treatment is increased
incrementally from 3- to 21-fold, more preferred from 4 to 12-fold, particularly about 10-fold,
the standard daily dosage of said S1P receptor modulator or agonist. For example, the
loading dose may be 1; 1.5-2; 2-3; and 3-4 fold the standard daily dosage, on day 1, 2, 3

and 4, respectively.

According to a preferred embodiment of the invention, the highest loading regimen dose
instalmer\lt on the last day of the loading regimen, e.g. on day 4, is 4x the maintenance dose
of the S1P receptor modulator or agonist. The instalment doses on days 1, 2 and 3 of the
loading regimen may be e.g. about %; %2; and % of the highest instalment dose of the S1P

receptor modulator or agonist.



of the S 1P receptor nodul ator or agonist. The instal mnent doses on days 1,
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less than a week.

The steady-state attained is such that the subject is sufficiently immunosuppressed,
e.g. it shows no signs or symptoms of acute graft rejection or relapse or rebound of
the autoimmune disease. During the initial 3 to 6 days, preferably 4 or 5 days, most
preferred 4 days, of treatment the daily dosage of the S1P receptor modulator or
agonist is raised stepwise up o 3- to 21-fold the standard daily dosage of said S1P
receptor modulator or agonist and thereafter the treatment is continued with the
standard daily dosage of said S1P receptor modulator or agonist.

1.2 The use of a S1P receptor modulator or agonist, e.g. FTY720, in the manufacture of
a medication, whereby said medication is administered in such a way to a subject that
a steady-state of the S1P receptor moduiator or agonist blood levels is attained in
less than a week, and thereafter the treatment is continued at a dosage lower than
the standard daily dosage.

1.3.  The use of a S1P receptor modulator or agonist, e.g. FTY720, in the manufacture of
a medication, whereby said medication is administered in such a way that during the
initial 4 days of treatment the dosage of the S1P receptor modulator or agonist is 1;
1.5-2; 2-3; and 3-4 fold the standard daily dosage, respectively, and thereafter the
treatment is continued with the standard daily dosage of the S1P receptor modulator
or agonist, or at a lower daily dosage.



a steady-state of the S 1P receptor nodul ator or agonist blood levels is
attained in less than a week, and thereafter the treatnent is continued at
a dosage wowess/dskae t he standard daily dosage. 1.3. Theprasasedosd4$044P
receptor nodul ator or agonist, e.g. FTY720, in the nmanufacture of a

medi cati on, whereby said nedication is admnistered in such a way that
during the initial 4 days of treat ment 1€he dosage of the S 1P receptor
nodul at or or agonist is 1; 1.5-2; 2-3; and 3-4 fold the standard daily
dosage, respectively, and thereafter the treatnent is continued with the
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manuf acture of a medication, whereby said nedication is adm nistered, after
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dosage. 1.7 Th&pldsag8historaf 20owdr ddif apsdysf acture of a nedication, whereby
said nmedication is

1.6  The use of an S1P receptor modulator or agonist, e.g. FTY720, in the manufacture of
a medication, whereby said medication is administered, after a loading regimen, at a
daily dosage which is lower than the standard daily dosage.

1.7 The use of AFTY720 in the manufacture of a medication, whereby said medication is
administered, after a loading regimen, at a daily dosage of 0.1 to 0.5 mg.

2. A method for inhibiting graft rejection or treating an autoimmune disease in a subject
in need thereof, comprising administering to the subject a S1 P receptor modulator or
agonist, e.g. FTY720, in such a pharmaceutically effective amount that a steady-state
of the S1P receptor modulator or agonist blood levels is attained in the subject in less
than a week. Thereafter the treatment is continued with the standard daily dosage of
said S1P receptor modulator or agonist or at a lower daily dosage

2.1 A method for producing a steady-state of S1P receptor modulator or agonist blood
levels in a subject in less than a week comprising administering during the initial 3 to
6 days, preferably 4 or 5 days, most preferred 4 days, an incremental daily dosage of
up 3- to 21-fold the standard daily dosage of said S1P receptor modulator or agonist.

2.2 In a treatment method with a S1P receptor modulator or agonist, e.g. FTY720, the
improvement being that the S1P receptor modulator or agonist is administered in
such a way that during the initial 3 to 6 days, preferably 4 or 5 days, most preferred 4



adm nistered, after a loading reginen, at a daily dosage of 0.1 to 0.5 ny.
2. A nethod for inhibiting graft rejection or treating an autoi nmune

di sease iwoaos3gaet in need thereof, conprising adnm ni renisp@siomouhe
subject a S 1 P receptor nodul ator or agonist, e.g. FTY720, in such a
pharmaceutical ly effective amount that a steady-state of the S1P receptor
nodul at or or agoni st blood levels is aflfained in the subject in less than a
week. Thereafter the treatnent is continued with the standard daily dosage
of said S1P receptor nodul ator or agonist or at a |lower daily dosage 2.1 A
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such a way tHafy dp$ePfg the initial 3 to 6 days, preferably 4 or 5 days,
nost preferred 4 da ¥ _of treatment the dosage is raised stepw se so that
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to the subj egfan tﬁég%hdgmlmgldg&greegl men, a S 1 P receptor nodul ator or
agoni st, e.g. FTY720, at dai |y dosage V\:hl ch is lower than the standard

daily dg_sgigeA method for treating an autoimmune disease in a subject in need thereof,
comprising administering to the subject, after a loading regimen, a daily dosage of
FTY720 of about 0.1 to 0.5mg.

3. A kit containing daily units of medication of an S1P receptor modulator or agonist,
e.g. FTY720, of varying daily dosage, whereby the daily dosage of said S1P receptor
modulator or agonist for the initial 3 to 6 days, preferably 4 or 5 days, most preferred
4 days, of treatment is incrementally increased so that the total amount present in the
daily units corresponds to the R-fold standard daily dosage of said S1P receptor
modulator or agonist for this initial time period.

3.1.  AKit containing daily units of medication of an S1P receptor modulator or agonist,
e.g. FTY720, of varying daily dosage, whereby the daily dosage of S1P receptor
modulator or agonist for the initial 4 days of treatment is 1; 1.5-2; 2-3; and 3-4 fold
the standard daily dosage, respectively. The kit may further comprise units for the
standard daily dosage of the S1P receptor modulator or agonist, e.g. FTY720, or for
the subsequent treatment with a lower daily dosage. The kit may also contain
instructions for use.

3.2  Akit containing daily units of medication of an S1P receptor modulator or agonist,
e.g. FTY720, of varying daily dosage, whereby the daily dosage of S1P receptor
modulator or agonist for the initial 4 days of treatment is %; ¥z, and % of the highest



2.5 A nmethod for treating an autoi mmune di sease in a subject in need
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2-Phase Loading Regimen-Study:

Initial baseline (Day -2): on Day —2, subjects enter the study center at least 12-hours prior to

dosing for verification of inclusion/exclusion criteria and baseline assessments.

Placebo run-in (Day -1): On Day ~1, subjects receive a single, placebo dose of FTY720

FTY720 treatment (Days 1-7): All subjects receive FTY720 once daily for 7 consecutive days

as follows,

Day 1: Subjects receive a single 5 mg FTY720 oral dose at the exact time the Day —1
dose was administered.

Days 2-4: Subject receive a single 10 mg FTY720 oral dose on Day 2, a single 15 mg
FTY720 oral dose on Day 3, and a single 20 mg FTY720 oral dose on Day 4, in order
to achieve the FTY720 steady-state concentration typically measured in patients on
chronic dosing of FTY720 5 mg qd.

Day 5-7: Subjects receive single 5 mg FTY720 oral doses once daily.

Pharmacokinetic, pharmacodynamic and safety assessments are performed at specified
times during the multiple-dose study. Subjects are released from the study center
approximately 24 hours after the last drug administration on Day 7, after the safety
evaluations have been completed (i.e., Day 8).

. Analytes, media and methods:




an aut oi mmune di sease therapy, or after an interruption of S1P receptor
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agoni st deeage/s8gsnen in treating di seases and condi ti @os/Es0BAEIBIsNabove
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-1) 1 OnePayog is nessuRicas Wholeani®dd @sing BEMB/MS (LLaeb0.a80sw/mE) FTY720 FTY720
treatnent (Days 1-7): All subjects receive FTY720 once daily for 7

consgcut i Rfsf tal: k €6 Herivectoeixy EnaxsAUG(e2 720
or al dosewﬁr_%%tgﬁgcﬁbb%p%ﬁ%m andy § 4 RO o

1 y - .1 dose was.adm nistered. 2-4:
Subj ectPe@k:emd/@owPsmw@@m%@@ﬁﬂﬂ?@ef@ﬁgrmﬂ85&3 %ﬂ“rﬁﬁé}‘ 2% 5‘&?%‘5?@15 Ny
FTY720 gicin iRk R diambn: 8deadpitael ¢ 20 my FTY720 oral dose on Day 4,
in order to achieve the FTY720 steady-state concentration typically

neasur egd &ﬂhpa%%ggsgﬂeﬁpr oni ¢ dosing of FTY720 5 ng qd. Day 5-7: Subjects
recei ve Y| gle ng FTY720 oral doses once daily. Pharmacokinetic,

phar mac ' A BRBlirts & &6l oK BBrdeming, s atiid basklinenes
during Eﬂ)\ée%u%l%{}gr%%ggkstu % gubj ec?s are_rel easegp%‘i%%{;ngkhe SteL}dy center

appr oxi (Rayei2), Day ndeh sosidess). Pae3 (R{8dose). (RAYRI RrATE) PG9S " af ter
the safety eval uati ons have been conpleted (i.e., Day 8). Analvtes, nedia
and net fibesamplerzoe palyreddar RRATMICOWOGRBIAS ood using LC/ MS/ M (LLOQ = 0. 080
ng/ m.) PK eval uations : Nonconpartnental analysis to derive tmax, Cnax,
AUC(0-24) on day 1. Peak and trough concentrations are_su ri.zed from days
2 t hr ougho¥e procedurs mayeeiengatad @neieratisntsATg then *é‘?ﬂ?fipﬁyg]fg?‘gtf‘él NN at e.

with a daily maintenance dose of 0.5mg/kg. The patients have lower steady-state blood

levels. ,
Above procedure may be repeated with following loading treatments:

1. Day 1: Subjects receive a single 2.5 mg FTY720 oral dose at the exact time the Day —

1 dose was administered.

Days 2-4: Subject receive a single/5 mg FTY720 oral dose on Day 2, a single 7.5 mg
FTY720 oral dose on Day 3, and a single 10 mg FTY720 oral dose on Day 4, in order
to achieve the FTY720 steady-state concentration typically measured in patients on
chronic dosing of FTY720 2.5 mg qd.

Day 5-7 and following: Subjects receive single 2.5 mg FTY720 oral doses once daily.

2. Day 1: Subjects receive a single 1.25 mg FTY720 oral dose at the exact time the Day

—1 dose was administered.

Days 2-4: Subject receive a single 2.5 mg FTY720‘ oral dose on Day 2, a single 3.75
mg FTY720 oral dose on Day 3,7and a single 5 mg FTY720 oral dose on Day 4, in
order to achieve the FTY720 steady-state concentration typically measured in patients

on chronic dosing of FTY720 1.25 mg qd.

Day 5-7 and following: Subjects receive single 1.25 mg FTY720 oral doses once daily.



Lynphocyt e assessnent Bl ood sanpl es for absolute | ynphocyte counts is
collected at screening, at initial baseline (Day -2), Day 1 (6h postdose),
Day 3 (prwoaese)ossiday 5 (predose) and Day 7 (predose). TireTamsnpsns3oas e

anal yzed for pharmacodynani cs. Above procedure nay be repeated and the
patients are then treated Day 5 and followings with a daily maintenance
dose of 0.5nmg/kg. The patients have | o®€r steady-state bl ood | evel s. Above
procedure may be repeated with followi ng |loading treatnments: 1. Day 1:

Subj ects receive a single 2.5 ng FTY720 oral dose at the exact tinme the Day
- 1 dose was adm ni stered. Days 2-4: Subject receive a single 5 ng FTY720
oral dose on Day 2, a single 7.5 ng ETY720 oral dose on Day 3, and a single
10 ng FTY720 oral dose on Day 4, in S-AMSt 0 achi eve the FTY720

st eady-state concentration typically neasured in patients on chronic dosing
of FTY720 2.5 ng qd. Day 5-7 and follow ng: Subjects receive single 2.5 ng
FTY720 oral doses once daily. 2. Day 1. Subjects receive a single 1.25 ng
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2-4: Subject receive single 2.5 ngy oral dose on 2, Si ng
3. 75 ny Seifymedicationis a%@'%ﬁrega@/swh &‘dﬁﬁdtoaa §vbig¢téh$ %ﬁje@we@ erﬂ@ﬁ Sthyse on
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measured in patients on chronic dosing of FTY720 ng gqd. Day 5-7 and

fol | ow @Usglbtpb%ﬁ@&e&@ﬁ& M%dﬁlbiwblea#on%? |me':rﬂ_§r7l§90t9r'é%f aqﬁécﬁéatf?)ﬂcﬁhereby

daily. CLAIMS 1. Use of a S 1P rece nmodul at or or agoni st 1In
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or agoni st blood levels 1s attained in |less than a vve
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3. Use according to claim 1 or 2, whereby the dosage of said S1P receptor modulator or
agonist during the initial 3 to 6 days of treatment is increased stepwise up to the 3- to 21-fold
standard daily dosage of said S1P receptor agonist.

4. Use according to claim 1, 2 or 3, whereby the initial period is 4 or 5 days.

5. A method for providing an S1P receptor agonist treatment, whereby said S1P receptor
agonist is administered in such a way that during the initial 3 to 6 days of treatment the
dosage is raised so that in total the R-fold standard daily dosage is administered and
thereafter the treatment is continued with the standard daily dosage or with a daily dosage
lower than the standard daily dosage.

6. A method for inhibiting graft rejection or treating an autoimmune disease or disorder in a
subject in need thereof, comprising administering to the subject a S1 P receptor modulator
‘or agonist in such a pharmaceutically effective amount that a steady-state of the S1P
réceptor agonist blood levels is attained in the subject in less than a week.

7. In a treatment method with a S1P receptor modulator or agonist, the improvement being
that the S1P receptor modulator or agonist is administered in such a way that during the
initial 3 to 6 days of treatment the dosage is raised so that in total the R-fold standard daily
dosage is administered.

8. A method for inhibiting graft rejection or treating an autoimmune disease in a subject in
need thereof, comprising administering to the subject, after a loading regimen, a S1 P
receptor modulator or agonist at a daily dosage which is lower than the standard daily

dosage.



said nedication is adm nistered in such a way to a subject that a
steady-state of the S1P receptor nodul ator or agonist blood levels is

at t ai ned wo 2b@assilban a week, and thereafter the treat nmeatr/ussosoemosnued at
a dosage | ower than the standard daily dosage 3. Use according to claim1l
or 2, whereby the dosage of said S1P rpffptor nodul at or or agoni st during
the initial 3 to 6 days of treatnent is Increased stepwise up to the 3- to
2 1-fold standard daily dosage of said S1P receptor agonist. 4. Use
according to claim1, 2 or 3, whereby the initial period is 4 or 5 days. 5.
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wherein Z is H, Cy¢alkyl, Cz.salkenyl, C,.ealkynyl, phenyl, phenyl substituted by OH, Cisalkyl
substituted by 1 to 3 substituents selected from the group consisting of halogen, C;.
scycloalkyl, phenyl and phenyl substituted by OH, or CH,-R,, wherein Ry, is OH, acyloxy or a
residue of formula (a)

= —ee - .. OR

5z

— Zr—_ﬁ\ORez (a)
0
wherein Z, is a direct bond or O, preferably O;
each of Rs; and Re;, independently, is H, or C,alky! optionally substituted by 1, 2 or 3
halogen atoms;

R1z is OH, acyloxy or a residue of formula (a); and each of R,, and R, independently, is H,
Ciaalkyl or acyl.

12. Use, method or kit according to claim 13 wherein the S1P receptor modulator or agonist
is 2-amino-2-[2-(4-octylphenyl) ethyl]propane-1,3-diol, 2-amino-2-[4-(3-benzyloxyphenoxy)-2-
chlorophenyllethyl-1,3-propane-diol, 2-amino-2-[4-(benzyloxyphenylthio)-2-



corresponds to the R-fold standard daily dosage of said S1P receptor

agonist for this initial tinme period. 10. A kit containing daily units of
medi cat i owoeboczs538P recept or nodul ator or agoni st of vacyiusgesdaidons dosage,
whereby the daily dosage of S1P receptor nodul ator or agonist is ; Vz, and
3A of the highest instalnment dose of the S 1P receptor nodul ator or

agoni st; and 4x the mai ntenance dose Gf%4he S1P receptor nodul at or or

agoni st, respectively, and units for for the standard daily dosage of the S
1P receptor nodul ator or agonist, or for the subsequent treatnment with a

dai |y doctéayephempiethylh8-ptdpensidiotdan d44aid-yyotveages-trifllorobsthyl-met hod or kit

accordi tg.any. o | ai to 1 erejn the S1P receptor nodul ator or
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C2- 6al kegrharmaésirtiGallykauegptablplkanydrm.phenyl substituted by OH, G -6al kyl
substituted by 1 to 3 substituents selected fromthe group consisting of
hal ogen, C3- 8cycl oal kyl, phenyl and phenyl substituted by OH or CH2-R 2
wherein R42 is OH, acyloxy or a residue of fornula (a) wherein Z1 is a
direct bond or O preferably O each of R52 and R6z, independently, is H,
or C1 4 alkyl optionally substituted by 1, 2 or 3 halogen atons; Rlz is OH,
acyl oxy or a residue of fornmula (a); and each of R22 and R3z i ndependently,
is H G -4alkyl or acyl. 12. Use, nethod or kit according to claim13
wherein the S1P receptor nodul ator or agonist is

2- am no- 2-[ 2- (4-octyl phenyl ) ethyl]propane-1 , 3-diol,

2-am no- 2-[ 4- ( 3- benzyl oxyphenoxy) - 2- chl orophenyl]ethyl -1 , 3-propane-di ol ,
2- am no- 2-[ 4- (benzyl oxyphenyl t hi 0) - 2- chl or ophenyl ] et hyl -1 |, 3- pr opane- di ol
or 1-{4-[1-(4-cycl ohexyl-3-trifluoronethyl benzyl oxyi m no) -

et hyl ]-2-ethyl -benzyl }-azetidi ne-3-carboxylic acid, in free formor in a
phar maceutically acceptable salt form



