- 1 - Dosage Reginmen of an SIP Receptor Agonist The present Invention
relates to a dosage reginmen of an SIP receptor nodul ator or agoni st
particularly in the course of the treatnent of transplant patients or
patients suffering from autol nmune di seases or disorders. SIP
receptor nodul ators or agonists are conpounds whi ch signal as

agonl sts at one or nore sphingosine-1 phosphate receptors, e.g. Sl1P1
to S1P8. Agonist binding to a SIP receptor may e.g. result in

di ssociation of intracellular heterotrtheric Gproteins into Ga-GIP
and d 3y-GIP, and/or increased phosphorylation of the

agoni st-occupi ed receptor and activation of downstream signaling

pat hways/ k DogsteRegifvieR of 86 SHP RecdfistNgahisir S or agoni sts are val uabl e
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various conditions in mamrals, especially in human bei ngs. For
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A SIP receptor agonist or nodul ator or the vehicle is admnistered
orally by gavage to rats. Tail blood for hematol ogical nonitoring is
obt ai ned on day-1to give the baseline Individual values, and at 2, 6,
24, 48 and 72 hours after application. In this assay, the SIP
receptor agoni st or nodul at or depl etes peripheral blood |ynphocytes,
e.g. by 50% when adm nistered at a dose of e.g. <20 ng/kg. Si P
receptor nodul ators or agonists are typically sphingosi ne anal ogues,
such as 2- substituted 2-am no- propanezi, 3-diol or 2-am no-propanol
derivatives, e. g. a conpound conprising a group of formula X - 3 -
RuRuN C H2R z(X) wherein Z is H Cl4al kyl, Czsal kenyl,

C2. sal kynyirhe BiRAY! affiryesry bﬂsLi@ée?:toTr tag%ﬂisdayorqflomﬁétsﬁl %Yindﬁid@ﬁtﬂtﬁrtéggg%}’

by I to 3 substltuents sel ected fromthe group consisting of

C. scycl oal*g® tors glaY B9 (detehningh BASOWINGIS8EaYE Ut ed by OH, or CH2- R4,
wher ei n RAS1P seceblor agoHistXxy ntvdulator activiies op torhpunds &re(tasted @ the human S1P

receptors S1P4, S1P;, 81Ps, 81P, and $1Ps. Functional receptor activation is assessed by
quantifying compound induced GTP [y-**S] binding to membrane protein prepared from
transfected CHO or RH7777 cells stably expressing the appropriate human S1P receptor.
The assay technology used is SPA (scintiliation proximity based assay). Briefly, DMSO
dissolved compounds are serially diluted and addgd to SPA- bead (Amersham-Pharmacia)
immobilised S1P receptor expressing membrane protein (10-20ug/well) in the presence of
50 mM Hepes, 100 mM NaCl, 10 mM MgCl,, 10 yM GDP, 0.1% fat free BSA and 0.2 nM
GTP [-*S] (1200 Ci/mmol). After incubation In 96 well micratiterplates at RT for 120 min,
unbound GTP [y-**S] is separated by a centrifugation step. Luminescence of SPA beads
triggered by membrane bound GTP [y-**S] is quantified with a TOPcount plate reader
(Packard). ECsos are calculated using standard curve fitting software. in this assay, the S1P
receptor medulators 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
$1P binding properties also have accelerating lymphocyte homing properties, e.g.
compounds which elicit a lymphopenia resulfing from a re-distribution, preterably reversible,
of lymphocytes from circulation to secondary lymphatic tissue, without eveking a generalized
Immunosuppression, Nalve cails are sequestered; CD4 and CD8 T-cells and B-cslis 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 agomst or modufator 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 afier application. In this assay, the S1P receptor
agonist or modulator depletes peripheral blood ljmphocytes, e.g. by 50%, when
administered at a dose of e.g. < 20 mg/kg.

81 P receptor modulators or agonists are typically sphingosine analogues, such as 2-
substituted 2-amina- propane-1,3-diol or 2~amino-propanol derivatives, e. g. a compound
comprising a group of formula X



O wherein Z1 is a direct bond or O, preferably 0; each of Rs, and
Raz, independently, is H, or Cral kyl optionally substituted by 1, 2
or 3 'halogen atons; R, is OH acyloxy.or a residue of fornula (a);
and each of R2, and R32 independently, is H Cmal kyl or acyl. G oup
of formula X is a functional group attached as a termnal group to a
nmoi ety which nmay betydrophilic or lipophilic and conprise one or nore
aliphatic, alicyclic, aromatic and/or heterocyclic residues, to the
extent that the resulting nol ecul e wher&-n at |east one of Z and Ri,
is or conprises a residue of formula (a), signals as an agoni st at
one of nore sphingosi ne-1-phosphate receptor. Exanples of appropriate
SIP receptor agonists or nodul ators are, for exanple: - Conpounds as
di scl osed in EP627406A1, e.g} a conpound of formula I | H2OR
RAR514CH2OR2 Ri whRy,Ri N ' ght- or br#@iched (Gs..22)chain
- which may have in the chaih a bond or a hetero atom selected froma
doubl e bond, a triple bond, 0, S, NRO, mherein Re IS H Cmal kyl,

aryl hgmgl ;%;reﬁh('é/lb H?Fi-‘ém?ﬁbw}lﬂa@"ggm h slea"nbmmbtuutamsv Q|HOC1\Q[HII< fh
ma Y, S itu XY,
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( Cl4al koxy }eyeloatkytyphenyl @nd plzenidesubStituted bylOH, @@HxRayWieetrsin &y, iOK] @yloxy or a
(Cmal kyfi C?JSE?QBWOML%H) hal ogen, am no, hydroxyi m no, hydroxy or
car boxy;

OR,,

/ (a)

Z—
[ on.

wherein Z, is a direct bond or Q, preferably O;

each of Rg, and Ry, independently, is H, or C,4alkyl optionally substituted by 1, 2 or 3
"halogen atoms;

R is OH, acyloxy or a residue of formuia (a); and each of Ry, and Fisz independently, is H,
Ci4alkyl 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
R is or comprises a residue of formula {(a), signals as an agonist at one of more
sphingosine-1-phosphate receptor.

Exampies of appropriate S1P receptor agonists or modulators are, for example:

- Compounds as disclosed in EP627408A1, e.g. a compound of formula |

H,OR,
R,RN—t—CH,OR,

R

wherein R, is a straight- or branched (Cyz.52)chain
- which may have in the chain a bond or a hetero atom selected from a double bdnd, a triple
bond, O, S, NRg, wherein Rg Is H, Ci4alkyl, aryl-Cy4alkyl, acyi or (Ci4alkoxy)carbonyl, and
carbonyl, and/or
- which may have as a substituent C,4alkoxy, Co4alkenyloxy, Czsalkynyloxy, arylCialkyl-
oxy, acyl, Gi4alkylamino, C,alkylthio, acylamino, (Cs4alkoxy)carbonyl, (Calkoxy)-



a phenyl al kyl wherein alkyl is a straight- or branched (C5)carbon
chain; or - a phenylal kyl wherein alkyl is a straight- or branched
(C5. 30) carbon chain wherein said phenylal kyl is substituted by - a
straight- or branched (Ce.20)carbon chain optionally substituted by
hal ogen, - a straight- or branched (C6_20)al koxy chain optionally
substitued by hal ogen, a straight- or branched (Ce. 20)al kenyl oxY, -
phenyl - Creal koxy, hal ophenyl - Cral koxy, Ehenyl-anealkoxy-GheaIkyI,
phenoxy- Cl4al koxy or phenoxy-C _eal kyl 3 cycl oal kyl al kyl substituted
by C6. 20al kyl, - heteroaryl al kyl substltuted by Ce_20al kyl, -

het er ocyclic Ce.eoalkyl or heterocyclic alkyl substituted by

Czeoal kyl , aathonylemivionacykry, {0 kslky)yvaibampylriyo, halegen, aminof Inelroxgintiren

chain, a bo .Qat om sel ected from a double bond, a triple
bond, 0, S, r'gd@?!fﬁry'{é?éo?{n%?onyl, or NRe, wherein Ra is as defined

above, andr,igas a substituent Cl4al kOxY, Czeal kenyl oxy,

C24al kynyl oxy @C14al kyl oxy, gé C am no, 0Ol4al kyl thic,
acyl anmi no, ?@?ﬁl’ﬁ whegeiy dieyhisia stratgbl a1 8GR KrasapArPesay; Ofacy | oxy,

(Cmal kyf i cay Strapaiky) whisfeiralkyNiR|aQ@@iiht- 3Nbrafthed KOl HXarb & chamhitieiein saidnd
each of Re, ndependently, is H CH al kyl or acyl or a

phar maceut|Q!'§W’§)‘Blél§csé'gftg§?%{’salt or hydrate thereof; Conpounds as
di scl osed 4 astiaiyhi-Q0 BrEdeiRel, (Ceslgarban chninnqnmhllgtuﬁsﬁmdbwalogen,

- a straight- or branched (Ce.20)alkoxy chain optionally substitued by halogen,

- a straight- or branched (Ca.20)atkenyloxy,

- phenyl-C,..4alkoxy, halophenyl-Cisalkoxy, pheny!-Cs.j4alkoxy-Cy44alkyl, phenoxy-Cq alkoxy
or phenoxy-Cj4alkyl,

- cycloalkylalky! substituted by Cg soalkyl,

- heteroarylalky! substituted by Cq zoalkyl,

- heterocyclic Cagalkyl or

- heterocyclic alkyl substituted by C...salkyl,

and wherein

the alkyl moiety may have

- in the carbon chain, a bond or a heterpatom selected from a double bend, a friple bond, O,
S, sullfinyl; sulfonyl, or NRg, wherein Ry is as defined above, and

- as a substituent C,,alkoxy, Cz.;alkenyloxy, Caalkynyloxy, arylCq.calkyloxy, acyl, C4alkyl-
aming, Ci4alkylthio, acylamino, (Ci4alkoxy)carbonyl, (Cssalkoxy)carbonylamino, acyloxy,
(Cialkyl)carbamoyl, nitro, halogen, amino, hydroxy or carboxy, and

each of Ry, Ry, Rs and R;, independently, is H, C.4alkyl or acyl

or a pharmaceutically acceptable salt or hydrate thereof;

- Compounds as disclosed in EP 1002782A1, e.Q. a compound of formula Il

H,0R', ﬁ
R-4R-5N-IC-(CH2),—©—— C — (CHz)m_Q n
CH,OR’,

wherein m is 1 to 9 and each of R';, R, R’y and R's, independently, is H, Cq.salkyi or acyi,
or a pharmaceutically acceptable salt or hydrate thereof,
- Compounds as disclosed in EP0778263 A1, e.g. a compound of formula 11l



wherein mis 1 to 9 and each of R2, R 3, R4 and R 5, independently,
Is 14, G .eal kyl or acyl, or a pharnmaceutically acceptable salt or
hydrate thereof; Conpounds as disclosed in EP0778263 Al, e.g. a
conmpound of forrmula Ill - 5 - NR" R'2 2 W-CZ2 (Mdge R'3 wherein
Wis H 01.8al kyl, C24al kenyl or C24al kynyl; unsubstituted or by OH
substituted phenyl; R'40(CH2)0; or 0143al kyl substituted by Ito 3
substituents selected fromthe group consisting of hal ogen,

C3. 8cydoal kyl , phenyl and phenyl substitut ed by OH X is H or
unsubstituted or substituted straight chain alkyl having a nunmber p
of carbon atons or unsubstituted or substituted strai ght chain al koxy

havi ng a number (p-1) of car bo RiRes substituted by 1 to 3
substitutents selected from rﬂ@m sting of C .aal kyl, OH,
acyl oxy, amino, G .eal kyl ani N6 S-4zyl ox¥, hal oG . aal kyl ,

hal ogen, unsubstituted phenyl S‘ substltut ed by 1 to 3
substituents selected fromt hea@ (3 c6n5| sting of G alkyl, OH,

C . aal koxy, acyl, acyl oxy, am no, .aal kyl am no, acyl am no,

eyl oxyaHeED We koS &%\?{fﬁl%'@"ﬂfégﬁﬁﬁﬁﬂlﬁymﬁ%%@?ﬁ&é PRorsbsdid gen,
4 is a si nphenylbRYO(CH,)p0rC lalkg hhbwfmﬁqdrbyaltk;slsemnhﬁté!salgctad fromities grodp
cor e ot oeRindlyy5RED BBl Bueh AR UL o057 O 1
each of R'X s Ropunspbstutasicor Rubsstititertsimaiahtizhainl ajkyl having,a raimbanp &fdarbon atoms
acYl, or ashpaissttiidlor SlstititedCHSRBMRAR afidky haling WithdEEp!1) 6f &Rbon atoms,
e.g. substituted by 1 to 3 substitutents selected from the group consisting of Cy.salkyl, OH,
Ci.ealkoxy, acyloxy, amino, Cigalkylamino, acylamino, oxo, haloCy.galkyl, halogen,
unsubstituted phenyl and phenyl substituted by 1 to 3 substituents selected from the group
consisting of Cy.salkyl, OH, C;.galkoxy, acyl, acyloxy, amino, Cy.salkylamino, acylamino,
haloC,.¢alkyl and halogen; Y is H, Cigalkyl, OH, C,salkoxy, acyl, acyloxy, amino, Cy.
salkylamino, acylamino, haloC,alkyl 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 8<p+q<23, m' is
1,20r3,nis2or3,
each of R";, R",, R"5 and R",, independently, is H, Ci4atky! or acyi,
or a pharmaceutically acceptable salt or hydrate thereof,
- Compounds as disclosed in W002/18385, e.g. a compound of formula IVa or IVb

THzRaa R.a ) ?HZ’RSb Th
(RZa)zN'{G‘CHz'k iL=o (Rza)zN'lc‘CHz'xi— T‘-—_—O
I

R
({‘H2 Ry ?Hl’ 1b
H, or H,
(CH2)70H3 IVa Ya'R4a Vb

wherein X; Is 0, 8, NRy; or a group ~(CHz)ne=, which group is unsubstituted or substituted by
1 to 4 halogen; n, is 1 or 2, Ry, is H or (Cia)alkyl, which alkyl is unsubstituted or substituted



- Conpounds as disclosed in WO02/18395, e.g. a conpound of formula
IVa or Rkrb TN2R, . (Rl 2")2N-CGCH2A- P =0 | TH2Ri b (CH2) 7CH3I Va
TH2R3b tla (R25)2Nlp-CH2-Xic- Pl TH2ZRib - 6 -

by halogen; Ry, is H, OH, (Ci4)alkyl or O(C4)alkyl wherein alkyl is unsubstituted or
substituted by 1 to 3 halogen; Ry is H, OH or (Cy4)alkyi, wherein alkyl is unsubstituted or
substituted by halogen; each Ry, is independently selected from H or (Cy.4)alkyt, which alky!
is unsubstifuted or substitued by halogen; R3, is H, OH, halogen or O(C,44)alkyi wherein alkyt
is unsubstituted or substituted by halogen; and Ry, is H, OH, halogen, (C14)alkyl wherein
alkyl is unsubstituted or substituted by hydroxy, or O(C,4)alky! wherein alkyl is unsubstituted
or substituted by halogen; Y, is -CHg-, -C(O)-, -CH{OH)-, ~C{=NOH)-, O or S, and Ry, is
(Cyaq)alkyl or (Cyqs)alkenyl;

or a pharmaceutically acceptable salt or hydrate thereof;

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

R

ic
R&l::R:k:i‘i j (CHz)mn"xchr. v

RG
wherein
me is1,20r3
X: is Ooradirect bond,
Ry is H; Cygalkyl optionally substituted by OH, acy), halogen, Cs.scycloalkyl, phenyl or
'hydroxy-phenylene; C.ealkenyl; Cogalkynyl; or phenyl optionally substituted by OH;
Ro, I8

OR

__.p< e
| ORe
0

wherein Rs; is H or Ci4alkyl optionally substituted by 1, 2 or 3 halogen atoms, and Re.
“isHor Ci4alkyl optionally substituted by halogen;
each of Ry and Ry, independently, is H, Ci.alkyl optionally substituted by hatogen, or acyl,
and
Re is Ciszoalkyl which may optionally have in the chain an oxygen atom and which may
optionally be substituted by nitro, haiogen, amino, hydroxy or carboxy; or a residue of
formula (g)

R

7o
(a)
'(CHz)z-s'\—_@
R

8¢



by hal ogen; Ria is H OH (Cl4al kyl or Q(Cl4al kyl wherein alkyl is
unsubstituted or substituted by 1 to 3 halogen; Ribis H OHor
(Cl14) al kyl, wherein alkyl is unsubstituted or substituted by hal ogen;
each R2,, is independently selected fromH or (014)al kyl, which al kyl
I's unsubstituted or substitued by hal ogen; & Is 11, OH hal ogen or
0(C, 4al kyl wherein alkyl is unsubstituted or substituted by hal ogen;
and 1'21, is H OH hal ogen, (C14)alkyl wherein al kyl is
unsubstituted or substituted by hydroxy or 0(01.4)al kyl wherein

al kyl is unsubstituted or substituted by hal ogen; YE, is -C 2-,
-C(0)-, -CH(OH)-, -C(=NOH)-, 0 or S, and Rda is (M. 14)al kyl or

(C4. 44) al kenyl ; or a pharnmaceutically acceptable salt or hydrate
thereof; - Conpauirg ound of
formi a vV R o e B Ne Y ey SPRait S S, O
is 0 or a di r@?"yﬁfbn@'kyhvﬁef?@thq Cipalky! '%PNWE"U&‘#S@WRW&RS% ptQted by

OH, acyl, hal Q;Q&éh! @.1%%6%’9%1;14&4%Wher&ﬁ the cycloﬂi(ﬂ Bpﬁ%hﬂ O—P]‘él ene;
Czeal kenyl C24al kyn % nlx y tituted

I's - p<CRsc 1fP ﬁ»’%/u?é?'t@{eﬂ hga gen ﬁ"@i‘%’é&wﬁ' °8b?h%w!£iw§;' koxy-
subst i t:,llt ed b)c,Lalkﬂ phiendxyGihakexy difpbémxy@(ﬂﬁgec is H4or Cl - al kyl
Pdependenty y o1 o Stedte GO BB GRARY Bk Cr el vier Rafaedor
acyl, and Re @aﬂ@ym@z@lkyn\mﬂl ch may optionally have in the chain an
oxygen ‘at ogp a0, ﬁm SFsomaRt i onal 1y be substituted by nitro,

hal ogen, am no, oxy or carboxy; or a residue of formula (a) - 7
R5x
R‘.x
Ry RN~ —CHaIn; vi
CH,-OR,, Rex

wherein

n 52 3ord _

R is H; Cyealkyl optionally substituted by OH, acyl, halogen, cycloalkyl, pheny! or
hydroxy-phenylene; C,salkenyl; C, salkynyl; or phenyl optionally substituted by OH;

Rz 18 H, Ci4alkyl or acyl

each of Ry and Ry, independently is H, C4aikyt optionaily substituted by halogen or acyl, '

Rs; is H, Ci4alkyl or Cyalkoxy, and

Rex s Ci20alkanoyl substituted by cycloalkyl; cyloalkylC...4alkoxy wherein the cycloalkyl
ring is optionally substituted by halogen, C.salkyl and/or Cy_alkoxy; phenyiCi.14alkoxy
wherein the phenyl ring is optionally substituted by halogen, C,_alky! and/or Cs4alkoxy,

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

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

or a pharmaceutically acceptable sait or hydrate thereof;

- Compounds as disclosed in WOD2/08288A), e.g. a compound of formula VII

NR,,Rzy Rea R

R“j—'(CHz)? Xe Y5 Ry Vil
-8

Rya©



wherein R70 is H Omal kyl or Cral koxy, and Re, is substituted

Cl. 20al kanoyl, phenylemtal kyl wherein the G . Thal kyl is optionally
substituted by hal ogen or OH, cycloal kylCl44al koxy or phenyl G nmal koxy
wherein the cycl oal kyl or phenyl ring is optionally substituted by
hal ogen, Cmal kyl and/or Cmal koxy, phenyl Cl. 14al koxyCli 4al kyl ,
phenoxyCl- 14al koxy or phenoxyCl-14al kyl, Re being al so a residue of
formula (a) wherein Rdd is Cl44al koxy when Ric is Cmal kyl, Czeal kenyl

or Czeal kynyt, or a compound of for mul 28w wherein nxis 2, 3 or 4
Rix is H C _ealkyl optionally substituted by OH acyl, hal ogen,
cycl oal kyl, phenyl or hydr oxy- phenyl ene; C24al kenyl; Czeal kynyl ;

or phenyl werdineadhlof Regdrsit R4, indepertdent®-Hs Hdr ahlamBo-protekling group; acyl each

of Rex an ' %e,g,q L d t substituted by
hal ogen o(rj&gfc%y ?Hog%; | ﬁ% %cﬁnﬂé%%rkﬁ@%ﬁ?%l%ex IS

Cd. 20al kanoyl substituted by cycl oalkyk: QR oal ky1Cl. 14al koxy wherein
the cycloalkyl ring is optionally SUbS(ly aR,ed by hal ogen, Cmal kyl

and/ or Cmal koxy; phenyl G acal koxy wher@in the phenyl ring is
optionally_substituted by hal ogen, Cnmal kyl and/or G atal koxy, Rex

bei ng al sohe® Cr43flioxy when Rix is C2.4al kyl substituted by OH, or
pentyknry myis dranteherof mben RL x is Crakyl, provided that Re, is other

e Wb e I B0 R S i Bl ST K. 2.
di scl osed carbowyl2 CHERHBSAIS oreN)garylor anhpubsticted by fptonttitea s\bdtitutenls shieed
Red7d from group a as defined hereinafter;
Yais single bond, C..salkylene, C,.iealkylene which is substituted by up to three substitutents
selected from groups a and b, Cy_ealkylene having O or S in the middie or end of the carbon
chain, or Cq_qalkylene having O or S in the middle or end of the carbon chain which is-
substituted by up to three substituents selected from groups a2 and b;
Rsq Is hydrogen, Cagcycloalkyl, 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 droups a and b, or heterocyclic group substituted by up to three substituents
selected from groups a and b;
each of Rgq and Ryq, independently, is H or a substituent selected from group a;
each of Ryg and Rgq, independently, is H or C44alkyl optionally substituted by halogen,;
<group a > is halogen, lower alkyl, halogeno lower alkyl, lower alkoxy, lower alkylthio,
carboxyl, lower alkoxycarbonyl, hydroxy, fower aliphatic acyl, amino, mono-lower alkylamino,
di-Ci4alkylamine, acylamino, cyano or nitro; and
~<group-b > is Cxacycloalkyl-aryl-or-heterocyclic-group; each being-optionally substituted by
up to three substituents selected from group a;
with the proviso that when Rg, is hydrogen, Yy is a elther a single bond or linear C,.49
alkylene, or a pharmacologically acceptable sall, ester or hydrate thereof;

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

NR,Rg, R XY Ra
R——(CH,).5 N vill
R S

R,,0 1a

wherein Rye,Rz2e,Ra0,R40.Rsz,Res,R7s, Ne. Xa and Y, are as disclosed in JP-14316985;
or a pharmacologically acceptable salt, ester or hydrate thereof;



R4d(CH2) RodO0 - 8 - wherein each of Rid and Rad, independently, is H
or an am no-protecting group; Red is hydrogen, a hydroxy-protecting
group or a residue of fornmula p<OFtgd OFted O R4d is Ctealkyl; nd is
an Integer of Ito 6; Xd is ethylene, vinylene, ethynylene, a group
having a formula - D-CH2- (wherein Dis carbonyl, - CHOH-, 0, $ or
N), aryl or aryl substituted by up to three substitutents sel ected
fromgroup a as defined hereinafter; Ye is single bond,

Cl .loal kyl ene, GCi.loal kylene which is <ubstituted by up to three
substitutents selected fromgroups a and b, G .l oal kyl ene having 0 or
Sin the mddle or end of the carbon chain, or Greal kyl ene having 0

or S in theompslohke agriselosedih WO)H201 80 andcWeD 06/29R08 N e.g Scampoaidst aftferehuly
up to thr %esubstituents sel ected fromgroups a and b; Rad is
hydr ooen, ecycl oal kyl, aryl, heterocyclic group, Csecycl oal kyl

substltuted by up tR,Lhreg suhsti Bat s seha;:ted fromgroups a and b,
aryl substituted by up ree tituen ﬁcted from,groups a
and b, or heterocycllc ps:@ued y Btothree substituents
sel ected from groups a andeQ, each of & an@P®: i ndependently, is
H or a substituent selected fromgroup a; each of Rad and Red,

i ndependeniHeysin XSs &, 8 s®opb@) kyl optionally substituted by hal ogen;
<group a > is halogen, |ower alkyl, halogeno | ower alkyl, |ower

al koxy, | dugs halbgen, trialometbgly Db @-alkyioGpalkayk niflysrambiboyy, phdnpxs Xy,
e o Db S OGNl iAo B oR
Cpi cycl oalMkIGHGH-QH HaualkyvitbipcCialkyisulivive & cialkiisiifanylobrrizyinig, Bestyl, nitro or
substi t ut @gaddy otipheh@), SHUARE YRS iph&RMES,aRSlyRBER BrdryPdRo@l stBofhaing

optionally substituted by halogen, CFg, Cy4alkyl or Ci4alkoxy:

Rxis H, halogen, trihalomethyl, Cy.salkoxy, Ciralkyl, phenethyl or benzyloxy;

Ry H, halogen, CF;, OH, Cyr.7alkyl, Ciqalkoxy, benzyloxy or Ci4alkoxymethyl;

each of Risand Ry, independently is H or a residue of formula

OR
. P< 8
” OR,;

wherein each of Ry and Ry, independently, is H or Cy4alkyl optionally substituted by
halogen;and
« myis an integer from 1 to 4;
e.g. 2-amino-2-}4-(3-benzyloxyphenoxy)-2-chlorophenyilethyl-1,3-propane-diol, 2-amino-2-
[4-(benzyloxyphenylthio)-2- chlorophenyl]ethyl-1,3-propane-diol, 2-amina-2-[4-(3-
Benzy|oxyphenoxy)~2—chIorophenyl]propyl-1 ,3-propane-diol or 2-amino-2-[4-
(benzylokyphenytthio)-Z— chlorophenyl]propyl-1,3-propane-diol,
or a phamacological salt, solvate or hydrate thereof;

-Compounds as disclosed in WO03/082252A1, e.g. a compound of formula X

wherein



with the proviso that when Rad Is hydrogen, Yd Is a either a single
bond or linear Cl.10 al kyl ene, or a pharmacol ogi cal |y acceptabl e
salt, ester or hydrate thereof; -Conpounds as disclosed In

JP- 14316985 (JP2002316985), e.g. a conpound of fornmula VIII R300
wherein Ri e, R2e, P201R4e7Rse, Ft se, R7e. ne, Xe and Y" are as discl osed
I n JP-14316985; or a pharmacol ogically acceptable salt, ester or
hydrate thereof; . 9 - -Conpounds as disclosed in WO 03/29184 and
WO 03/ 29205, e.g. conpounds of formul alPx wherein Xf IS 0, S, SO
O SO2 Rif is halogen, trihalonethyl, OH Cy/al kyl, Cl4al koxy,
trifluoromethoxy, phenoicy, cyclohexylnethyloxy, pyrldylnethoxy

ci nnany| oxAf,is phemk anyEphiivi @agh ofpheand:ty indereydentighe0 olhIA iTssleatd fraph,

CHal kyl t hi @ooﬁlﬁ@lﬂﬁﬁéﬂ éogwbm aumbhxana%em%] ol-5- )?IFE%WD? |Et' qmd%@et y'

nitro or cyano, . or phenyl en oxy &ach
O breiumisR s i o, BT e ok b e e R
O al al kyl H?br @.Lafkﬁbb@dﬂ‘éﬂy ﬁbsﬂt&telﬂby hﬁém%n OH; éé&rm.,gme&ﬂb)shenﬂ?is r@avdgb@w
FoloSin CERENRIK ] 0210980 LR e UL e
Gl oy, BEROAN Btoot sERER e by ey £rslian, a6 © a5 ofe ofthe
i ndependendigniiicascesl as indizated SorBiando, réspectiveiy, .pwmmmszzsm
or a pharmacologically acceptable salt, solvate or hydrate thereof;

~Compounds as disclosed in WO 03/062248A2, e.g. a compound of formula X|

d x
th

wherein Ar is phenyl or naphthyl; nis 2,3 or 4; A is COOH, 1H-tetrazol-5-yl, POsH,, POH,, -
SOsH or PO(Rsy)OH wherein Ry, is selected from Cy4alkyl, hydroxyCyalkyl, phenyl, -CO-C,.
salkoxy and —CH(OH)-phenyl wherein said phenyl or phenyl moiety is opitonally substituted;
each of Ry, and Ry, independently is H, halogen, OH, COOH, or opticnally halogeno
substituted C,.salkyl or phenyt; Ra, is H or Cy4alkyl optionally substituted by halogen and/
OH; each Ry, independently is halogeno, OH, COOH, C,alkyl, S(0)q.1 02Cr.salkyl, Cy.
salkoxy, Cagcycloalkoxy, éryl or aralkoxy, wherein the alkyl portions may opticnally be
substituted by 1-3 halogens; and each of R, and M has one of the significances as Indicated
forBandC, respectively, in WOO03/062248A2;

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 Xlla or Xllb

X a § * R
R ™
A— 2, Yk—u/ n A—2, Yu\w{ao\N)\R
. 1x

Xlia Xlib
wherein
Ay is COORs, OPO{ORs)z, PO(ORsy)z, SO20Rsx, PORskORsk or 1H-tetrazol-5-yl, Rey helng
H or C,salkyl;

Wy is a bond, Cyaalkylene or Cy.aalkenylene;



1 OR9r 0 wherein each of Rey and Ref, independently, Is H or
Cl. . 4al kyl optionally substituted by hal ogen;and fir is an integer
fromlto 4; e.qg.

2- am no- 244- ( 3- benzyl oxyphenoxy) - 2- chl or ophenyf| et hyl- 1, 3- propane-di o
|, 2-am no-2- _ (4-(benzyl oxyphenylthio)-2-

chl orophenyt| et hyl-1, 3- propane-di ol , 2-am no-244- ( 3-

13enzyl oxyphenoxy) - 2- chIorophenyl]prop¥}-1,3-propane-diol or

2- am no- 244- (benzyl oxyphenyl t hi 0) - 2- B

chl orophenyl ] propy1-1, 3- propane-diol, at a pharnacol ogi cal salt,
solvate or hydrate thereof -Cbnpounds as disclosed in V003/082252A1
e.g. a conpdiPed of Srhelerary, optionglly subgtituted by #3 radicals sphetay fromeac h

of rn0 andalogend, CIER Cl?&sk ¢ Salkoxgh { df R d
PO3H2, POZI?IGEen % i M %—i x9 ajoﬁf@éﬁ???%%ﬁ rJ(each of R19

and R22 |rﬁieﬂ5"ﬁ%ently IS H haI ogen OH, COON or Cmal kyl optionally
subst i t ut et iswhdierbeygragroffds indicatdd in WETaM DBITBALRY. iaiaﬁtiuriey substi tut ed

ol ogen s dbeb it Graralgeoral SRRERY AU Y an. s e e e
one of thd)sshejmérylcam:letercmsylmndlk;d,algﬁmychakylmany:blo@lkymeaﬂqct ively, in

hydr at ot Rapiety SescBaRLar Eaaelepsyaain o, R R Rar Bl el gl

conpound GF heterosysicsl of Rmin@v 9%subst%t¢®bﬂ®@ G angups selected from halogen Cr.
salkyl, Cygalkoxy and halo substituted-Cysalkyl or -C4_galkoxy;

Rax is H, Cisalkyl, halo substituted Cysalkyl, Czealkenyl or Cealkynyl: and

each of Ry or Ry, independently, is H, halogen, OH, C4salky!, C,salkoxy or halo substituted
C;.salkyl or C,alkoxy;

and the N-oxide derivatives thereof or prodrugs thereof,

or a pharmacologically acceptable salt, solvate or hydrate thereof.

According to a further embadiment of the invention, a S1P receptor agonist or modulator for
use In a combination of the invention may aleo be a selective S1P1 receptor, e.g. a
compound which possesses a selectivity for the S1P1 receptor over the S1P3 recepior of at
least 20 fold, e.g. 100, 500, 1000 or 2000 fold, as measured by the ratio of ECs, for the
$1P1 receptor to the ECss for the S1P3 receptor as evaluated in a *S-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 X1l or XIV

R : " on
O o Feaaas
oH GH,{CH,)%

xill ' 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 weil as racemates, diasterecisomers and mixtures thereof are ambraced.
Compounds of formula 11l or IVh, when the carbon atom bearing the amino group Is
asymmetric, have preferably the R-configuration at this carbon atom.



R-M XI R2h wherein Ar is phenyl or naphthyl; nis 2,3 or 4, Ais
COOH, 1H-tetrazol-5-yl, P031-12, P021-12, - S0311 or PQ(R39)0H
wherein Rhh is selected from Cnal kyl, hydroxyCl4al kyl, phenyl,
-CO- G . 3al koxy and -CH(CH) - phenyl wherein said phenyl or phenyl
noiety Is opitonally substituted; each of Rib and Rhh i ndependently
I's H hal ogen, OH, COCH, or optionally hal ogeno substituted G . eal kyl
or phenyl; R34, is Hor C9_4alkyl optionally substituted by hal ogen
and/ OH each Rgh i ndependently is hal ggeno, OH, COOK, Cnal kyl,
S(0)3,10r2¢Cx . 3al kyl, 3al koxy, C3. 9cycfggrkoxy, aryl or aralkoxy,
wherein the al kyl portions may optionally be substituted by 1-3

hal ogens; and each of Rh and M has one of the significances as

| ndi cat ed Frgrcompeunds of foradarlie Kemsy exist infrpreslbions Bxamplesof

phar macol hm@dcbm;cafmeéﬁéﬁ:@s&abtthe%@h @ings 6 thdrthAkE | &ab@v'?rfame sals
Conmpounds vﬁl di sc] osed in WO 041 03 03309

06A, WO 0510008
or -\ 05/ W‘“C@"GS USH8 I]W&%C g?:gvﬁ"BPf&m%e@&d av'%‘e [SBits thmraan% lib
Ykl_ll_er ein A a:cndb,&uﬁﬁﬂiﬂbiat%ﬁiﬁlet halkatd HrA o, 2ntraﬁ!? %B@d} mm&% and
tetrazql -5- sa ene

or Conl kdyranieuror s, B whbrPlooeReisY el i el sUeh g sk ppigbeicin
substi t ut exichyn ard@iBniniont| salls witls amives,asdcl aobivthylanine aed sdild with@®asic amino
Csol kyl , I |
Gl Koxy; SIS TR yiE Tho BBy L RFATBH Y bR o PEnBHhiR Y e
e.g. azet iwperapass hydrate and solvate forms.

Acyl as indicated above may be a residue Ry-CO- wherein R, is Cygalkyl, Cyscycloalkyl,

phenyl or phenyl-C,4alkyl. Unless otherwise stated, alkyl, alkoxy, alkeny! or alkynyl may be

straight or branched.

Aryl may be pheny! or naphthyl, preferably phenyl.

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 Ciazoalkyl, optionally substituted
by nitro, halogen, amino, hydroxy or carboxy, and, more preferably those wherein R, Is
phenylalkyl substituted by Cq4-alkyl chain optionally substituted by halogen and the alkyl
moisty is a Cy.ealkyl optionally substituted by hydroxy. More preferably, R, is phenyl-C.salkyl
substituted on the phenyl by a straight or branched, preferably straight, Cg.isalkyl chain, The
Cs.4alkyl chain may be in ortho, meta or para, preferably in para.

Preferably each of R; to Rsis H.

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



Rik is Ce_waryl or C3.9heteroaryl, optionally substituted by

G . eal kyl, C940aryl, C040aryl Cl4al kyl, C3.9heteroaryl,

C3. 9het eroaryl Cmal kyl , C343cycl oal kyl, C3.6cycl oal kyl Cral kyl ,

C3. 9het erocycl oal kyl or C3.9heterocycl oal kyl G aal kyl ; wherei n any
aryl, heteroaryl, cycloal kyl or heterocycl oal kyl of R k nmay be
substituted by Ito 5 groups selected from hal ogen, Cl. ealkYl,

Cmal koxy and hal o substituted-Cmal kyl or -d.eal koxY; R2k is H,

Cmal kyl , hal o substituted Cs4al kyl, On#dkenyl or C24al kynyl: and each
of R3k or R4k, independently, is H, halogen, OH Cmal kyl, Cmal koxy or
hal o substituted Cmal kyl or C _eal koxy; and the N-oxide derivatives

t her eof oPrederasirhetssodybier grodps ace 5-ar Pivembaecd hegtonal jroupcaeithabbs sal t,
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to the EC39 t he, 51P3 ceptor . a al uate

assay, sarg® E‘Bfﬁ{ W%F‘i@ &d- %&@$’8€h%¥jﬁ-¢ﬂsﬁ ¥} the 51P1 receptor
of loa nMor |less as evaluated by the 365-GIPyS bi ndi ng assay.
Representative 51P1 receptyL, @goni sts or nodul ators are e.g. the

conmpounds listed in WO 03406 ™ e Wi ch being
i ncor porated herein by referlencg, |nstance a conmpound of formula
X1l or XV or XI'V When t he~conpounds of formulae Ito XV have one

or nore asymmetric centers-in the nolecule, the present Invention is
to be understood as enbracing the various optical isoners, as well as
r acemat es A pié¢farsedgopypogadheffermutedi isithe eneovhetdiresasb of Bk & Rigtsrthanedn is 4, L.e.

Conpounds Al I e
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of the corrpounds of the fornulae Ito XIV include salts with inorganic
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or branched Arn}j fg%xulg?/igeo ”B’om&&ﬂ%&% teyl preferably phenyl ..

‘A preferred compound of formula V is phospharic acld mono-[(R)-2-amino-2-methyl-4-(4-
pentyloxy-phenyl}-butyl]ester,

A preferred compound of formuta Vil is (2R}-2-amino-4-[3-(4-cyclohexyloxybutyl)-
benzo[b)thien-6-ylj-2-methylbutan-1-of.

A preferred compound of formula Xlia 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 § days, most preferred 4 days, of treatment the



When in the conmpounds of fornmula | the carbon chain as Rl is
substituted, it is preferably substituted by hal ogen, nitro, am no,
hydr oxy or carboxy. When the carbon chain is Interrupted by an
optionally substituted phenylene, the carbon chain Is preferably
unsubstituted. Wien the phenylene noiety is substituted, it is
preferably substituted by hal ogen, nitro, am no, nethoxy, hydroxy or
carboxy. Preferred conpounds of fornmula | are those wherein R is
013. 20al kyl, optionally substituted bylfitro, hal ogen, am no, hydroxy
or carboxy, and, nore preferably those wherein Rl is phenyl al kyl
substituted by C. 14-al kyl chain optionally substituted by hal ogen and
the al kyl doszigetoysaid SaP tceptal Aydulmt dragearist is raisdxbéd thut ie thidd yhel R-eHIdDHRY
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preferred Iqadmpdgmlmav be GrinfrRia2:3; and Hi foldshe standard dafly dosage on dav 1 2 3

nono- [ (R) agda%%c@véjpat hyl-4-(4- pentyl oxy-phenyl)-butyllester. A
preferred conpound of formula VIII is

(2R) - 2- amArea:rde; 4 frefeyred @hﬁwﬁn@m&ﬂie%vhnﬂon. the hlghest loadmg reglmen dose

benzo[ b] t hi 2|qla g”% - -o‘ éa eFI %

formul a Xns Irpgnt\én e last day of the oa ng regimen, eB on day 4, is 4x the mamtenance dose
of the 81P 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 instaiment dose of the S1P
receptor modulator or agonist.



According to the invention, it provides the use of an SIP 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, preferably 4 or 5 days, nost preferred 4 days, of treatnent
the - 14 - dosage of said SIP receptor nodul ator or agonist is
raised so that in total the Rfold (R being the accumulation factor)
standard daily dosage of said SIP recepgor: nodul at or or agonist is
adm ni stered and thereafter the treatnent is continued with the
standard or a | ower daily dosage of said SIP receptor nodul ator or
agonist. Preferre di cations co |se nmedi cation for transpl ant

Dot Tent s ph BUTGHATY PRSI0 G0 ol ST repepranoom Rtap 4 paccish &5, BPGelbgRct
al | ograft smmcemdar mcamemrmem a:d é. y 28)5-10e RIS aft8-20 my w.n@. arégitne ©f
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i nfl ammat of gaybo'ﬂmeaﬁelstbakeatmm ip sentingesi viith tlhmmant;wamg‘e thdrapyn exgna kisily
prol onged §kiNgk 204 % ?”ﬁg'f'"cﬁta"%fdﬁ@%g ngar(?.] éﬁgdosage (al so

cal | ed mai nt ehance ers to t receptor
modul at or |Gra @R kbodYRER DS HelnveRon2a ﬁﬁef‘eﬁdu 10%%5 ?»edarﬁéw'a PIFracepisv el

of the nedicatjon or its active metabolite(s) provid effective
t r eat ment . 298BRLTARCLIgon &9- SR RtpERd SE)Fr’l"EFH@D%iE praanY, 520 fmaytalo bem)g.

By bl ood |®§mab/img/eeayimd AsingANCiamilpalidddt 4afays THErEEr thdttaafflertis any
l.evel. corre r.e-dos | ood | evel .
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by obt af ni 15 1 & 8L SHbofl BP el NS aniiRinet®, RSB Ipyenitn 3™ ©

accumnul atll%fﬁVlﬂ’%ct or (R) is calculated on the ratio of the

steady-staj e t "lﬂlé%b &% é’fFereEé;ﬁH@H?odulé&tr oPSJoﬂfs? q‘?'r?%oﬂ(ihéjﬂﬁﬁufacture of

Preferably, the osatg recep ator or agoni st

during the ini f@mgdics %wee@ayga'd aﬁd-ﬁﬁteaﬂmmmtereﬂmage@m e phiestthat
Thereaf t er t he atsteaj-sRfd ofitife S TfecEiSIUnolulatbr bhggomt RbRNBEREls LSRG
with the stand d dall eggosage or with a lower daily dosage. Wen the
treatment is c a lower daily dosage, it nay be e.g. about

1/ 50 % h

the SI P recept OF ‘%%é%v i pefRod s on foe o LA I 9 e R0 EseRl
of said SIP reedpitshowsgmhaignser smptageoﬁasrutedmft w@actqmeorreiansear re(boumﬂ of
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is increased Increnentally from3 re erre

to 12-fold, paPief@adsdays éﬁ@i’ﬂ?t"!?ﬂuf‘%ﬂ%ﬂy dpsageof HRBIP de‘E?ﬁW 9‘08'6@@51@' of
said SIP recepbgémmsd*disaa Step Wke agm;-&t 21-foRiithe ¥andredaily Besdgeedsmsﬂmse
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the invention, standarbidgilyabbageaiciaid$1Peesepnmadaiator orsipetistent on t he
| ast day of the | oadi ng regi nen, e.g. on day 4; |Is 4x the nai ntenance
dose of thb2S thaeeea'pftacﬁmmmtemmduworagmet.egr REYT29s indhereanufakiure of

on days 1, 2 anGnidfiod, h.ﬁﬁe.leg@%.a%eg;ﬁmomms@ed% Qrch% ttu dutiBet A

% of the hi ghest 1 nstal nent dose o W r ecept or ul ator or
agoni st. - 15 asteedystate of the,$1R reﬁ?%?’é?‘?"@l?“tﬂ85%??@'55?"’?%‘&"9:‘3 ipafiaipgdip or
nmodul at or or agexaitsh.a weell, aridherRaGir HeltRatnnPiscontBRbdst adEgalontr than

FTY720, is e. g, 2-5.. 5- 10-15 and 15-20 ng, e.g. a regi men of
TRy

2.5ny/ 5ngy/ 7.5 ?%ﬁ'g/ 15ny/ 20ny, respect.ively, .during the
initial peygod ﬁ’.{a ufe GAYS1P %@%t&%ﬁé&[at&rg %Jnﬁ?‘te?gﬁ‘?zﬁ aRd @Hhiﬁ&'cu‘ﬁ‘ebf‘

t he mai ntenance therapy,

a | ower dai |y @dgedisations whereby said medicwiomis administoredin ueh agvet Gut Aising to

the invention, ph Qéﬁrd‘fﬁgath%%élgosfaﬁﬂbﬁﬁé‘s@lb r&eﬁmeBzﬁ.ﬂaﬁ@rtd?ragé‘ﬂﬁrH it
or nodul ator, e. § the preferred SIP receptor nodul ator FTY7 may
2; 2-3 and 34 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.



agonist is raised stepwise up to 3- to 21-fold the standard daily
dosage of said SIP receptor nodul ator or agonist and thereafter the
treatnent is continued with the standard daily dosage of said SIP
receptor nodul ator or agonist. 1.2The use of a SIP receptor nodul ator
or agonist, e.g. FTY720, in the manufacture of a nedi cation, whereby
said nmedication is adm nistered in such a ievy to a subject that a

st eady-state of the SIP receptor nodul géor or agoni st blood levels is
attained in less than a week, and thereafter the treatnent is
continued at a dosage |l ower than the standard daily dosage*. 1.3. The
use of a SIP receptor nodul ator or agonist, e.g. FTY720, in the

manuf act ur'bof The ksakfea$1Forecentpranasiyiatos or aonistiiedaFT6F20; i theimanifactuse ot

in such a way thaddicdtty ki ebigdtioft isCkaSni

of the S1P recept O;@ﬁ%ﬂd%gieggs%@mgggﬁog{ 'S T&Erﬁﬁ%ﬁ%@%ﬁﬂﬁ&%ﬁ?@
fol d the standdFi Heavsyf fisatmgat the desgge pf the BIP recapior meduilater as agenist is %;
treat {rent ig f:ofpfahmeﬂ tH ﬁiﬁhe{sﬁﬁst&hﬂﬂdﬁéé‘oﬂﬁé Bgﬁ%&&ﬁtgﬁn@ulét&%rl é?lis:tL; .
rece or nodul a r r a ni st, ,0r ower al osage., , - - 1.
The bse of . sapt Pl sriReTai poeof et B TPt moutiaor g Shppi, respecHiRY,
manuf a(r:] ture of aad mmhﬁatthmﬂeam#Qmﬁetnﬁfim&Hdvim@ maihtemdhce ﬁo@@lﬁﬁ'hdp'tigtaw ed
N sucC a way . I D,L | S_. 0O [ eat ne t he osage
of the SIP recé‘%ﬁ %r[%ggi&af{c’gggeoé]ﬂi?g%ﬁi ré'?e%? na/%dtll;gor 3’n‘%§!°6)§{)f t he

hi ghest i ngtal f | @300 4AGAMHR::
4xgt he mai ffen;fﬁgté"_‘é;g?@ S;IF %E%tﬁﬁdglggg%%&nﬁgg‘gl ator2 ng a o%}uzéﬁuré&d
respectively, &fipdication. whewepy saidmedigaio mirjstere i syl @ way that dyring the
mai nt enance dosfaPy to@@éy@ﬂﬁbiekb?ﬁ%&i 53al9) Wiist Sefelridd 4 @8R06F tfatrhdie thel P

receptor nodul ator o nist. 1.5The use of .an SIP receptor

rodul ator or - agBrres! sa8 §1P FAoomSH AT RGTAE 2SRl RREes 80 BRI e the Refold
rrﬁdi Cgt i on, \Aﬂetaediard dailydiosagh cﬁ'abft:l@l‘iPir@:eg?ﬁinbﬂuﬂﬁt&ﬂﬁdgbﬁlstgsladmiﬁismy and
that during t S, . 5 da .

pref erred 4 dayierep b usehnbs PRRupsRf e PRl sieB b fSH
nmodul at or or adesaptatagosist o af@dowsay dailyadosdge. t ot al the R-fol d standard
dai ly dosage of said SIP receptor nodul ator or agonist is

adni ni st er B8 arlhe vsref @piS1E reeaptor modgpteeeragpaist o.at F 728, inthemanygacture of

standard dai | y s4R&i@for whebysail RedieftR iskdni&Ered lateF a Radifg réyiMien, at a

daily dtisage. 1, 6The use of an SIP receptaor ul ator or agoni st,
e.g. FTY720, i ﬁaqyﬁgs%‘ﬂﬁ'%'ﬁm”@rg‘ﬁn QerﬁﬁﬁrgtqawsWFereby sai d

it : r L . L oadi . Cdaily.
e oot i, SRRV vl GBS EL AR Siifidibions
FTY720 in the meministered)afierd loadimerdpiown; aia, dailhdosage/ofdal ® Meohgcation is

adm ni stered, after a loading reginmen, at a daily dosage of 0.1 to
0.5 ny. 2.4 nettosihgdder nhikiting giaf deieption or traafieg an @icismune digeaaedn a pubject

aut oi mmune di sgpfRd E%r@ofﬁébhipﬂ@ih%h&hﬁ%ﬁnd B QlojecCLEP PirSéeptbr modulator or
adm nistering to the su egﬁdg&%P tor nopdul ator or a

rece dul oni st
e.g. FTY720, i ROQVRbE-& ia@QPWW°g¥$é@&%ﬁ9@'"sﬁWHﬂf *Fﬁgts‘eédy"-‘“ate
st eady- 3 tate (ﬁfof thb 618 rétepie Fﬂﬂmatoﬂm'@gbmtmlooﬂ Neval Mt?tneb |ir01ﬁd sligaceindesss
attained int ubj ect_in n_a.week. T r .t L1 t
I's continued vm%faﬁ % egﬁ‘s-[i}fﬁ%aﬁgéﬁ%?%? eﬁ‘ds ag"glmc') J]@rglei@e é%@%@%’%tdgggggp
nmodul at or or ageidiS3P regeptor medilataeer aganishor gba keyer 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

8 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.

22 Inatreatment method with a 81P 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



2. 1A nethod for producing a steady-state of SIP receptor nodul ator or
agoni st blood levels in a subject in less than a week conpri sing

adm nistering during the initial 3 to 6 days, preferably 4 or 5 days,
nost preferred 4 days, an increnental daily dosage of up 3- to
21-fold the standard daily dosage of said S1P receptor nodul ator or
agonist. 2.2In a treatnment nmethod with a SIP receptor nodul atpr or
agoni st, e.g. FTY720, the inprovenent being that the SIP receptor
nodul at or or agoni st is adm nistered T’ such a way that during the
initial 3 to 6 days, preferably 4 or.5 days, nost preferred 4 - 17 -
days, of treatnent the dosage is raised so that in total the Rfold,
st andard dai | ydajisseideeataent theidesageds wised Th thabinttetalthe Rdold standard dailyi s

continued wt hdééage ?sta%ﬁﬁét@re@f‘fr@FéaWﬁhé‘ﬁéét%eﬁl‘?sS@&ﬁm% vﬁfhl the StANBF
daily dosage. for provid g prol onged transpl ant survival

rates in a sume'Veqm'érdﬂiﬁgeé’ﬁa‘@m’”? #e529%r0dul at or or agonist is
adm ni st er ch that dur the Injti I

Dy of or abl y24 of et Br Praabd Biolonedd @ifetiar sy shies ina et wbareby an
dosage i s rai s8dP sdcepioi seddatot dragonist it adnsthisterled inReuch ladvayttisan dadng tiekainitiyt
dosage is adm t 1 nt.i..0u 1.4 h
t he standard dg:tfé Sédy%sgégéq%grm%%ﬁtyo\/%éé?g ﬁ";%}ggc%gsgé* E%&%ﬂﬁtrygetf?gﬁvgf%r
i nhibiting gr afaused@}e@mse@n that inctolakthe Refold standard dafiydoeagti is admisisteredzand
subj ect 1n_neetheldifbARE treSRERI Erfudilinthed Efdaﬂgdéllgdﬁékge%l"?ﬂaEI%er
after a | oadi ng regl men, P receptor at or oni st . 0.
F7Y720, at a d ?‘W)ﬂo‘éﬂﬁage V\/m ch is | ower than the standard daily
dosage. 2.5 A nethod forphgeatl an aut oi nmune di sease in a_ subject

in need t r?e? eof* metndfes iBhiRigng,gf e Pritpating Anpvtimpuae tiseage fng subject
| oadi ng regi Nnem nead tharddf, abopeging iﬂmiﬁéﬁﬂrﬂﬁo(ﬂfe sabjett afsrk lb&Yird. rbdi®en, 2 A

kit containing cation n Sl P.receptor. ul at or
or agoni st, 8%’:’57% rr’iogp la ongﬁjgﬁaf%{jgigr l}i ggga%g,fs\%g?sgﬁglv@ﬁgg%q
dosage of sai dti'@hMBr&'fmsbtd)dallmmgnat or or agonist for the initial 3 to
6 days, preferably 4 or 5 days, nost preferred 4 days, of treatnent

i s i ncr emehb al Aynethesfepiseating an auaimmune disgaselin a sukiert innesddhereatn t he
dail'y units Cobétﬁﬁ'@ﬁﬁcb‘éln{wstéﬁ?@ t&hfe%hsieat mdaroqd;ﬂ@kégvmélp%a@ db%ad%adfd

S1P receptor ng_g%z%t(%%bg&o'a,lgt ralssmg or this initial time peri od

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 agoenist 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 sald S1P receptor
modulator or agonist for this initial time perlod.

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 4:1.5-2; 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 coni_ain
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 %; ¥; and % of the highest



3.1. Akit containing daily units of nedication of an 81P receptor
nodul at or or agonist, e.g. FTY720, of varying daily dosage, whereby
the daily dosage of 81P receptor nodul ator or agonist for the initial
4 days of treatnent is 1; 1.5-2; 2-3; and 3-4 fold the standard daily
dosage, respectively. The kit may further conprise units for the
standard daily dosage of the SIP receptor nodul ator or agonist,
e.g..FTY720, or for the subsequent treaément with a lower daily
dosage. The kit may al so contain instrud€fions for use. 3.2A kit
containing daily units of medication of an SIP receptor nmodul ator or
agoni st, e.g. FTY720, of varying daily dosage, whereby the daily
dosage of SIP m@épemrdomljmeasb? regeptergaedulator poaganiss annﬂxmmaintmse of
treatment is %ogd o &f’s% @cceﬁtbﬁnmtﬁ?ﬁ%agonlswespe nga‘i‘l'i@ﬁttm §@1

4x ose of

the SIP receptor ator or onl s nt enance
Lhe SLP r ecept GPABRANTHE B 1oretaadamicaly disassd na 91 Spoemteaiaioray
further conpri agopist] é.§. FTof720, hﬁfnﬁ‘tﬁ?eﬂﬂ@ u&artrleatn@@sﬁma Rivef Gy Md3ge. The

recept or nodul ﬂior Of 029 or for the subsequent

treatment wth"Q"% '&tia'f’y'sgﬂéﬁaﬁf‘”% kit may al so contain
| nstructi th\%%a%ﬁ}ng%&mg#%ﬁlsslf’%%e% régt@]a'i'&%r %onﬁ#whic r%ﬁi st%g&itﬁntﬁé or

or agoni st i'S¥a e su
i nventi on subigctrscydingro tedrventionumayre aives either dirirg tBe Blitbbgﬁﬁ days post-

post-tr anst[;gnaﬁérﬁﬁﬁdﬁrbr%ay@&\‘t e%fen?bﬁor?d’ﬁmg tridhd %tah@? &J}gsrgf&fa%mh @Qéiﬁﬁlﬁgo&

surgery, or I Aini n an aut 0|

after an |4&%‘FQ"?]5FF@)H'SB§SG§FWW€€’€$\%?" iriseTuption of SHF recgplar @Pdtﬂ%roépy
Utility ofagafistSh&apgcept or nodul ator or agoni st dosage reginmen in
treating di seases and conditions as herei nabove specified may be
denonst r at étilityiof as 54 Rdecegica modulhtoodr agbhistidosdgetregimen irctregiting dissasendgndance

with the

Regi men- st GIgHon s g eB e qhBlod Baf B¢ apronsiREcy <8 daRinimal oy,

t he study teats\tm imacdogdance with-the methops descrined hereinaftgr.f or verificati on
of inclusion/exclusion criteria and baseline assessnents. Pl acebo
run-in ( DadPbase: LoadingRegimen-Stisyect s recei ve a single, placebo dose
of FTY720 F1Y720 treat rrent 136 ys 1-7): Al subjects receive FTY720
once dail S %2 ‘%.‘Qleftﬁpl‘%e 3‘”%99"1"” atlgpptddtheum e toe
a single 5doeag HVZﬂﬁbaﬂdirﬁdlf iftnsRn@kclideh @ieds bnd baBelind asBinents, dose was
adm ni stered. Days 2-4: Subject receive a single 10 ng FTY720 oral
dose on DaRladdbo aursiniDhe-11Dmbay=NY ety rateivdassingdes) pRagbsBdosadtiFRY7220Nngl e
20 mg Ff Y720 oral dose on Day 4, in order to achieve the FTY720

st eady- st a@_'zag.txemm@gmmml sulbjegis reeeiva T BT 20 enemdaily furd comsecktive diays
dosi ng of {slfgm 5 ng qd. Day 5,7: Subjects receive single 5 ny
FTY720 oral doses once daily.

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 doss 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 § mg qd.

Day 5-7: Subjects receive single 5 mg FTY720 oral daoses 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
gvaluations have been completed (l.e., Day 8).

N Analytes, media and methods:




Phar macoki neti c, pharmacodynam ¢ and safety assessnents are perforned
at specified tinmes during the multiple-dose study. Subjects are

rel eased fromthe study center approximately 24 hours after the | ast
drug adm nistration on Day 7, after the safety eval uati ons have been
conpleted (i.e., Day 8). - 19 - FTY720 is neasured in whol e bl ood
using LG M5/ M5 (LLOQ = 0.080 ng/nmL) PK eval uations: Nonconpart nental
analysis to derive tnmax, Cmax, AUC(0-24) on day 1. Peak and trough
concentrations are sumari zed from day3922 through 7 to estimate drug
accurnul ati on and attai nnent of steady state. Lynphocyte assessnent
Bl ood sanpl es for absolute |ynphocyte counts is collected at

scr eeni ng,FT720 isi rhéaalired dswhole BlogdDasing LYMSBS/ (LLOGGH0. pesiighase) , Day 3
(predose), Day 5 (predose) and Day 7 (predose). The sanples are

anal yzed f or PKlevalvaiions yWancompartmdroal englysiste darive tmay, Greax; ASH-21) oalday 1.

i it enanc S aag QIR boblfpfshs g i fiied firh QU PRllch 2 Zadifleelay

bl ood | eveﬂcgumm@ngﬁﬁﬂwmt@fﬁf&?dmaw epeated with following | oadl ng

treatnments: Day 1: Subjects receive a single 2.5 ng FTY720 oral
dose at tHé’"ﬁ%hé?@ eESERSMEBt Day - 1 dose was adni ni stered Days 2- 4:
Subj ect receive a, singlel/b FTY720 oral dose on single 7.5

mg FTY720 Rjpeds aaw@fwbwwe%p&ﬁwt%w% ollggiedat acwwem acsmal raselineo

Day 4, in (Degle), Dy @(8H perosd)CDEYTY pRdosd) D)5 pretiose) @Al DAY T (ieddes).
typi caIIy measured in patients on chronic dosing of FTY720 2.5 ng qd.

Day 5-7 arnihefsamplesiareganaiBady fecplarmecdynamicsi ngl e 2.5 ng Fr Y720 oral
doses once daily. 2. Day 1l: Subjects receive a single 1.25 ng FTY720
oral dose at the exact tine the Day -1 dose was adm ni stered. Days
2-4: Subj etove proeedute may bertppeated Bndvijje patientsere fheh trdated Dayi 5 Bay followings

single 3. Rﬁthrmdaﬁm?a%%naﬁ@ dd38 B0 SMgMEYThE patidhis Kave IdWer BleauyHatb Biéd 0

oral dose on Day 4, In order to acﬁl eve the FTY720 steady-state
concent r at/Psi- typically neasured in patients on chr on| c dosing of

[ Rl et it o i 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 recaive a singlefs myg FTY720Q 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 1.26 mg FTY720 oral dose at the exact time the Day
~1 dose was administered.

Days 2-4: Subject receive a single 2.6 mg FTY720 oral dose oh Day 2, a single 3.75
mg FTY720 oral dose on Day 3, and a single 5 mg FTY720 oral dose on Day 4, In
arder to achieve the FTY720 steady-state conceniration typically measured in patients
on chronic dosing of FTY720 1.25 mg qd.

Day 5-7 and following: Subjects receive single 1.25 mg FTY:{20 oral doses 6nce daily.



- 20 - CLAIMS |. Use of a SIP receptor nodul ator or agonist in the
manuf acture of a nedication for treatnent of an autoi mune di sorder
whereby said nedication is adm nister@@l-in such a way to a subject
that a steady-state of the S1P receptor nodul ator or agoni st bl ood
| evel s is gﬁkﬁ%ﬂed in less than a week, whereby the dosage of said
S1P recept ul ator or agonist during the initial 3 to 6 days of
treatnent is increased stepwise up to the 3- to 21- fold standard

the SIP t
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et hyl i pr oplaesméntf dinclujoirdmane dieerdddwhereby said medication is admlnlstered in such a

(3- benzyl ]ﬁ;{ﬂ% %?z%%ct %éP%ét%é@pﬂgﬂ%ff g'n%té'%l recep?fo RhORAG 19 agomst blood levels

2-am no- 2 oxyp o)™~
chl or ophenglatieinky 1 fesS anapaes, dihetebythel déstgh bf Gdid S8 rebepigr m@dulator or
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5. Use according to any one of claims 1 to 4 wherein the treatment is continued at a
dosage lower than the standard daily dosage.

6. Use according to any preceding claim, whereby the stepwise increasing is of 10-fold.
7. Use according to claim 6, whereby the stepwise increasing is of 4-fold.

8. Use according to any of the preceding claims for treating multiple sclerosis, lupus
nephritis, rheumatoid arthritis, inflammatory bowel diseases or psoriasis in a subject in

need thereof.

9. Use according to any one of claims 1 to 8, wherein the $1P receptor modulator or
agonist is 2-amine-2-[2-{4-octylphenyl)ethyl]propane-1,3-diol (FTY720) in free form or in
a pharmaceutically acceptable salt form, and said treatment comprises administering a
maintenance therapy of 0.1 mg or 0.5 mg to the patient.
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10. Use according to any one of claims 1 to 9 wherein the S1P receptor modulator or
agnoist is 2-amino-2-[2-(4-octylphenyl)ethyl]propane-1,3-diol hydrochloride.



