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Table 1  S1PI potencies of typical compounds with different

biphenyl substituents

NG 1 CHs;
a'\B |1 ’
e
Compd. R R EC_/umol-L"!

4 H H 0.3

5 1-F H 0.12

6 2-F H 0.061

7 1-CF, H 10

8 2-CF, H 0.009

9 H 3"-F 0.21
10 H 3'-CH, 0.64
1 H 3'-OCH, L5
12 H 1'-OCH, 1.4
13 H 3'-CF, 10
14 H 1'-CF, 1.7
15 2-CF, 1'-F 0.008
16 2-CF, 3"-F 0.011
17 2-CF, 3'-CH, 0.094
18 2-CF, 2'-F-3'-F 0.016
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Figure 1 Building block of amino carboxylate to mimic amino phosphate
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Figure 2 Binding mode of compound 4 in S1P1
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Table 3  Structure-activity relationship of the substituted C-ring. a: Values in parentheses represent the E|

as compared to S1P

Table 2 SAR of the terminal hydrophobic groups

CHs
EC,/pmol-L"

Compd. R SIP1 SIP3

19 A 0.015 30

20 AD 0.018 59

21 A 0.0006 1.6
2 . Q 0.0003 L5

R IR K, & R RBREMAE I T RS,
IR R TR T © ZKFEC HIMERE (23, 24) BME Y
(25) B #fe, SIP1 IR I% 1 & A7 FAIS, (EX S1P3 [ 14 f
FORET, AR T IR, BRI A4 26 11 S1P1
AR E R 20F). @ KM CEx =L, 27~29
XF SIP1ORFRIEPE, 5 T0HUR K 22 AT, X S1P3 3% 14
HATBEAK . @ /NG BEHUAR ) 30~32 % SIP1 A B 4f

% of agonism at 10 umol-L"

max’

EC,./umol-L"*

Compd. R, R, Y SIP1 SIP3
o
23 A~ Aon H N=CH 0.002 6 (86) 4.3 (44)
H
o
24 Ay~ Aon H CH=N 0.001 4 (92) 2.6 (53)
H
o
25 A~y H S 0.002 2 (104) 4.0 (79)
H
o
26 A~ Aon H 0 0.017 (100) 2.5(62)
H
o
27 Ay~Hon F CH=CH 0.000 3 (105) 2.2(61)
H
(o}
28 A~ Aon cl CH=CH 0.000 6 (106) 1.9 (50)
H
o
29 A~ Aon Br CH=CH 0.000 4 (85) 1.1 (65)
H
o
30 ;\H«)LOH CH, CH=CH 0.002 (94) 5.9 (159)
o
31 ﬁ«)\cm C,H, CH=CH 0.000 7 (92) 7.2 (43)
o
32 A~ Aon = CH=CH 0.000 4 (98) 1.3 (63)
H
o
33 % @)LOH CH, CH=CH 0.001 6 (80) 3.2(127)
—N
o
34 ; @)LOH C,H, CH=CH 0.000 4 (91) 5.0 (55)
—N
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Table 4 In vivo pharmacokinetics of compound 34

Animal  CL/L-h"kg'  Vss/L-kg' 1,/ Fl%
Rat 0.36 2.15 6 50
Monkey 0.098 2.12 19 71
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Figure 3 PK/PD relationship of siponimod after oral administra-

tion of 1 mg-kg' to Lewis rats



