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bly expressing the appropriate human SIP receptor. The 
assay technology used is SPA (scintillation proximity based 
assay). Briefly, DMSO dissolved compounds are serially 
diluted and added to SPA-bead (Amersham-Pharmacia) 

The present invention relates to the use of an S1P receptor 5 immobilised SIP receptor expressing membrane protein (10-
modulator in the treatment or prevention of neo-angiogenesis 
associated with a demyelinating disease, e.g. multiple scle­
rosis. 

SIP RECEPTOR MODULATORS FOR 
TREATING RELASPING-REMITTING 

MULTIPLE SCLEROSIS 

20 (xg/well) in the presence of 50 mM Hepes, 100 mM NaCl, 
10 mM MgCl2, 10 nM GDP, 0.1% fat free BSA and 0.2 nM 
GTP [Y-35S] (1200 Ci/mmol). After incubation in 96 well 
microtiterplates at RT for 120 min, unbound GTP [Y-35S] is SI P receptor modulators are typically sphingosine ana­

logues, such as 2-substituted 2-amino-propane-l,3-diol or 
2-amino-propanol derivatives, e. g. a compound comprising a 
group of formula X. 

Sphingosine-1 phosphate (hereinafter "SIP") is a natural 
serum lipid. Presently there are eight known SIP receptors, 
namely SI PI to SI P8. SI Preceptor modulators are typically 
sphingosine analogues, such as 2-substituted 2-amino-pro-
pane-l,3-diol or 2-amino-propanol derivatives, e. g. a com­
pound comprising a group of formula X 

10 separated by a centrifugation step. Luminescence of SPA 
beads triggered by membrane bound GTP [Y-35S] is quanti­
fied with a TOPcount plate reader (Packard). EC50s are cal­
culated using standard curve fitting software. In this assay, the 
SIP receptor modulators preferably have a binding affinity to 
SIP receptor <50 nM. 

Preferred SIP receptor modulators are e.g. compounds 
which in addition to their SIP 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 sec­
ondary lymphatic tissue, without evoking a generalized 
immunosuppression. Nave cells are sequestered; CD4 and 
CDS T-cells and B-cells from the blood are stimulated to 

15 

20 

(X) 

R3ZR2ZN' 'CH2R1Z 

25 migrate into lymph nodes (LN) and Peyer's patches (PP). 
The lymphocyte homing property may be measured in 

following Blood Lymphocyte Depletion assay: 
A SIP receptor modulator or the vehicle is administered 

orally by gavage to rats. Tail blood for hematological moni-
wherein Z is H, C1.6alkyl, C2_6alkenyl, C2_6alkynyl, phenyl, 

phenyl substituted by OH, C^alkyl substituted by 1 to 3 
substituents selected from the group consisting of halogen, 30 toring is obtained on day -1 to give the baseline individual 
C3_8cycloalkyl, phenyl and phenyl substituted by OH, or values, and at 2, 6, 24, 48 and 72 hours after application. In 
CH2—wherein is OH, acyloxy or a residue of this assay, the SIP receptor agonist or modulator depletes 
formula (a) peripheral blood lymphocytes, e.g. by 50%, when adminis­

tered at a dose of e.g. <20 mg/kg. 
35 Examples of appropriate SIP receptor modulators are, for 

(a) example: 
•ORsz Compounds as disclosed in EP627406A1, e.g. a compound 

of formula I 
z,—p; 

'ORsz 
o 

40 
I wherein Z1 is a direct bond or O, preferably O; 

each of R5z, and R6Z, independently, is H, or C^alkyl option­
ally substituted by 1, 2 or 3 halogen atoms; 

RLZ is OH, acyloxy or a residue of formula (a); and each of R 
and R3z independently, is H, C^alkyl 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, aro­
matic and/or heterocyclic residues, to the extent that the 
resulting molecule wherein at least one of Z and Rlz is or 50 

comprises a residue of formula (a), signals as an agonist at one 
of more sphingosine-1-phosphate receptor. 

SIP receptor modulators are compounds which signal as 
agonists at one or more sphingosine-1 phosphate receptors, 
e.g. SI PI to S1P8. Agonist binding to a SIP receptor may e.g. 55 
result in dissociation of intracellular heterotrimeric G-pro-
teins into Ga-GTP and GfSy-GTP, and/or increased phospho­
rylation of the agonist-occupied receptor and activation of 
downstream signaling pathways/kinases. 

The binding affinity of SIP receptor modulators to indi- 60 
vidual human SIP receptors may be determined in following 
assay: 

SIP receptor modulator activities of compounds are tested 
on the human SIP receptors SIP^ S1P2, S1P3, SIP4 and 
S1P5. Functional receptor activation is assessed by quantify- 65 

ing compound induced GTP [Y-35S] binding to membrane 
protein prepared from transfected CHO or RH7777 cells sta-

CH2OR3 

R4R5N 'CH2OR2 

2z Ri 
45 

wherein Rj is a straight- or branched (C 
which may have in the chain a bond or a hetero atom 

selected from a double bond, a triple bond, O, S, NR6, 
wherein R6 is H, C^alkyl, aryl-C^alkyl, acyl or (C 
alkoxy)carbonyl, and carbonyl, and/or 
whichmay have as a substituent C^alkoxy, C^alkeny-

2) chain 12-2 

1-4 

loxy, C2_4alkynyloxy, arylC^alkyl-oxy, acyl, 
C^alkylamino, acylamino, (C1_4alkoxy)carbonyl, 
(C1_4alkoxy)-carbonylamino, acyloxy, (C^alkyl) 
carbamoyl, nitro, halogen, amino, hydroxyimino, 
hydroxy or carboxy; or 

R! is 
a phenylalkyl wherein alkyl is a straight- or branched 

(C6_2o)carbon chain; or 
a phenylalkyl wherein alkyl is a straight- or branched 

(Ci_3o)carbon chain wherein said phenylalkyl is substi­
tuted by 

a straight- or branched (C6_20)carbon chain optionally sub­
stituted by halogen, 

a straight- or branched (C6_20)alkoxy chain optionally sub-
stitued by halogen, 
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a straight- or branched (C6_20)alkenyloxy, 
phenyl-Cj^alkoxy, halophenyl-C^alkoxy, phenyl-C 

alkoxy-C^^alkyl, phenoxy-C1_4alkoxy or phenoxy-
Ci.4 alkyl, 

cycloalkylalkyl substituted by C6_20alkyl, 
heteroarylalkyl substituted by C6_20alkyl, 
heterocyclic C6_20alkyl or 
heterocyclic alkyl substituted by C2_20alkyl, 

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 
NR6, wherein R6 is as defined above, and 

as a substituent C^alkoxy, C^alkenyloxy, C^alkyny-
loxy, arylC^alkyloxy, acyl, C^alkylamino, Chalky- 15 

Ithio, acylamino, (C1_4alkoxy)carbonyl, (C1_4alkoxy) 
carbonylamino, acyloxy, (C^alky^carbamoyl, nitro, 
halogen, amino, hydroxy or carboxy, and 

each of R2, R3, R4 and R5, independently, is H, alkyl or 

each ofR'1!, R"2, R"3 and R"4, independently, is H, C1_4alkyl 
or acyl, 

or a pharmaceutically acceptable salt or hydrate thereof, 

Compounds as disclosed in WO02/18395, e.g. a compound 
of formula IVa or IVb 

1-14 

5 

IVa 
Rio CH2R3A 

10 I 
(R2J2N—C—CH2—X,,—P=0 

Ru CH2 
or 

CH2 

20 acyl (CH2)7CH3 or a pharmaceutically acceptable salt or hydrate thereof; 
Compounds as disclosed in EP 1002792A1, e.g. a com­

pound of formula II 

IVb 
Rio CH2R3,, 

I 
(R2O)2N — C — CH2—XA P = 0 

25 
Ru CH2 

II 

CH2 CH2OR3 o 
I 

R^R'sN C (CH2)2 •C (CH2)OT' \ / \ / 30 I 
CH2OR2 

wherein m is 1 to 9 and each of R'2, R'3, R'4 and R'5, indepen­
dently, is H, Cj^alkyl or acyl, 

or a pharmaceutically acceptable salt or hydrate thereof; 
Compounds as disclosed in EP0778263 Al, e.g. a com- wherein Xa is O, S, NRla or a group —(CH2)„a—, which 

group is unsubstituted or substituted by 1 to 4 halogen; na 

is 1 or 2, Rla is H or (C^alkyl, which alkyl is unsubsti­
tuted or substituted by halogen; Rla is H, OH, (C^alkyl 

m or 0(C1_4)alkyl wherein alkyl is unsubstituted or substi­
tuted by 1 to 3 halogen; R16 is H, OH or (C^alkyl, 
wherein alkyl is unsubstituted or substituted by halogen; 
each R2a is independently selected from H or (C^alkyl, 
which alkyl is unsubstituted or substituted by halogen; R3a 

is H, OH, halogen or 0(C1_4)alkyl wherein alkyl is unsub­
stituted or substituted by halogen; and R36 is H, OH, halo­
gen, (C1_4)alkyl wherein alkyl is unsubstituted or substi­
tuted by hydroxy, or 0(C1_4)alkyl wherein alkyl is 
unsubstituted or substituted by halogen; Ya is —CH2—, 
—C(0)—, — CH(OH)—, —C(=NOH)—, O or S, and 
R4* is (C4_14)alkyl or (Q^^alkenyl; 

or a pharmaceutically acceptable salt or hydrate thereof; 
Compounds as disclosed in W002/06268AI, e.g. a com­

pound of formula V 

Yo R40 

35 

pound of formula III 

NR'^R'^ ,Y 

/) W — C — Z2' v r-x (CH2)M.OR"3 

wherein W is H; C^alkyl, C2_6alkenyl or C 
unsubstituted or by OH substituted phenyl; R"40(CH2)„; 
orC^galkyl substituted by 1 to 3 substituents selected from 
the group consisting of halogen, C3_8cycloalkyl, phenyl 50 

alkynyl; 2-6 

and phenyl substituted by OH; 
X is H or unsubstituted or substituted straight chain alkyl 

having a number p of carbon atoms or unsubstituted or 
substituted straight chain alkoxy having a number (p-1) of 
carbon atoms, e.g. substituted by 1 to 3 substitutents 55 
selected from the group consisting of C^alkyl, OH, 
Q.galkoxy, acyloxy, amino, C^galkylamino, acylamino, 
oxo, haloC^galkyl, halogen, unsubstituted phenyl and phe­
nyl substituted by 1 to 3 substituents selected from the 
group consisting of C1.6alkyl, OH, C^alkoxy, acyl, acy- 60 

loxy, amino, C^galkylamino, acylamino, haloC^galkyl 
and halogen; Y is H, OH, C^alkoxy, acyl, acyloxy, amino, 
C^galkylamino, acylamino, haloC^galkyl or halogen, Z2 

is a single bond or a straight chain alkylene having a num­
ber 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, 2 or 3, n is 2 or 3, 

V 
Red R-Td 

NRiArf -x-X B \\ (CH2)„D—jj- "u—XD — YD—R5D Rtd 

s 
R3DO' 

65 
wherein each of R! d and R2rf, independently, is H or an amino-

protecting group; 
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R3rf is hydrogen, a hydroxy-protecting group or a residue of 
formula VII 

R3g 
(R4g)o-4 
/ 5 ORM N' 'AT 

•RG-M 
^(CH2)„g 

'0R8d (CH2)MG 
O 

Rig 
10 R^isC^^lkyl; 

VLd is an integer of 1 to 6; 

is ethylene, vinylene, ethynylene, a group having a for­
mula -D-CH2— (wherein D is carbonyl, —CH(OH)—, O, 
S or N), aryl or aryl substituted by up to three substitutents 15 
selected from group a as defined hereinafter; 

Yd is single bond, C1.10alkylene, C1.10alkylene which is sub­
stituted by up to three substitutents selected from groups a 
and b, C1.10alkylene having O or S in the middle or end of 
the carbon chain, or C1.10alkylene having O or S in the 
middle or end of the carbon chain which is substituted by 
up to three substituents selected from groups a and b; 

R5rf is hydrogen, C3_6cycloalkyl, aryl, heterocyclic group, 
C3_6cycloalkyl substituted by up to three substituents 25 

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 R6rf and R7rf, independently, is H or a substituent 
selected from group a; 

each of R8rfandR9rf, independently, is H or Chalky 1 option­
ally substituted by halogen; 

wherein 

Ar is phenyl or naphthyl; each of mg and ng independently is 
0 or 1; A is selected from COOH, P03H2, P02H, S03H, 
PO(C1_3alkyl)OH and lH-tetrazol-5-yl; each of Rlg and 
R^„ independently is H, halogen, OH, COOH or C^alkyl 2g 
optionally substituted by halogen; R3g is H or C^alkyl 
optionally substituted by halogen or OH; each R4g inde­
pendently is halogen, or optionally halogen substituted 
C^alkyl or C1_3alkoxy; and each of Rg and M has one of 
the significances as indicated for B and C, respectively, in 

20 

WO03/062252A1; 

or a pharmacologically acceptable salt, solvate or hydrate 
thereof; 

Compounds as disclosed in WO 03/062248A2, e.g. a com­
pound of formula VIII 

30 
VIII 

R34 
Rli (R4A)o-4 

/ 
A— 'AT 

RJ—M 
35 

R24 <group a> is halogen, lower alkyl, halogeno lower alkyl, 
lower alkoxy, lower alkylthio, carboxyl, lower alkoxycar-
bonyl, hydroxy, lower aliphatic acyl, amino, mono-lower 
alkylamino, di-Chalkylamino, acylamino, cyano ornitro; 

wherein Ar is phenyl or naphthyl; n is 2, 3 or 4; A is COOH, 
40 lH-tetrazol-5-yl, P03H2, P02H2, —S03H or PO(R5/I)OH 

wherein R5/i is selected from C^alkyl, hydroxyC^alkyl, 
phenyl, —CO—C1_3alkoxy and —CH(OH)-phenyl 

and 

<group b> is C3_6cycloalkyl, aryl or heterocyclic group, each 
being optionally substituted by up to three substituents 
selected from group a; 

with the proviso that when R5rf is hydrogen, Yd is a either a 45 
single bond or linear C^Q alkylene, or a pharmacologi­
cally acceptable salt, ester or hydrate thereof; 

wherein said phenyl or phenyl moiety is optionally substi­
tuted; each of R1A and R2/i independently is H, halogen, 
OH, COOH, or optionally halogeno substituted C^alkyl 
or phenyl; R3/i is H or C^alkyl optionally substituted by 
halogen and/OH; each R^ independently is halogeno, OH, 
COOH, S(O)0j ! or 2C1_3alkyl, C^alkoxy, C3_6cy-
cloalkoxy, aryl or aralkoxy, wherein the alkyl portions may 

50 optionally be substituted by 1-3 halogens; and each of RA 

and M has one of the significances as indicated for B and C, 

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

respectively, in WO03/062248A2 VI 
Xg Yg R5< or a pharmacologically acceptable salt, solvate or hydrate 

thereof. 
R6« 

NRLER2( rvs 55 
Compounds as disclosed in WO 04/103306A, WO 

05/000833, WO 05/103309 or WO 05/113330, e.g. com-
(CH2)„e-n-Rt, I s 

pounds of formula IXa or IXb R7< RseO' 

60 

IXa wherein Rle, R2e, R3e, R4e, R5e, R6e, R7e, ne, Xe andYe are as 
RSJ: Rlir X disclosed in JP-14316985; Rlir 

Y Aj: Zj- Y* or a pharmacologically acceptable salt, ester or hydrate 
thereof; NH 65 Rlir \ Compounds as disclosed in WO03/062252A1, e.g. a com­

pound of formula VII 
O—W 
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