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Figure 1 Bilding block to condense with 4 for constructing a focused library
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Table 1 S1PI potencies of the compounds with different biphenyl substituents

w~Aoy
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3N N0
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AN 3
CyRy
N

Compd. R, R, EC,,/umol-L"! Compd. R, R, EC,,/umol - L

5 H H 0.3 13 H 2'-OCH; 1.4
6 2-F H 0.12 14 H 4'-CF, 10
7 3-F H 0.061 15 H 2'-CF, 1.7
8 2-CF, H 10 16 3-CF, 2.F 0.008
9 3-CF, H 0.009 17 3-CF, 4F 0.011

10 H 4-F 0.21 18 3-CF, 4'-CH, 0.094

11 H 4'-CH, 0.65 19 3-CF, 3-F4'-F 0.916

12 H 4'-OCH, 1.5
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Figure 2 Binding mode of compound 5 in S1P,. The electrostatic
surface is color coded: blue is positively charged, red is negatively

charged, and green is hydrophobic

Table 2 Activity of the compounds with varied terminal rings

R CHs
EC,,/umol-L"!
Compd. R SIP, SIP,
9 Phenyl 0.009 -
20 2-Furanyl 0.015 3.0
21 2-Thienyl 0.028 5.9
22 Cyclopentyl 0.0006 1.6
23 Cyclohexyl 0.0003 1.5
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modulator. ACS Med Chem Lett, 2013, 4: 333-337),
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Table 3  Structures and activity of the compounds with varied

polar head groups
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23-33 O)Qﬁ CHs
2,34
Compd. R X=Y EC,,/nmol-L"!

SIP, S1P,

23 H CH=CH 0.3 1500
24 H N=CH 2.6 4300
25 H CH=N 1.4 2 600
26 H S 2.2 4000
27 H (0] 17 2 500
28 F CH=CH 0.3 2200
29 Cl CH=CH 0.6 1900
30 Br CH=CH 0.4 1100
31 CH, CH=CH 2.0 5900
32 CH,CH, CH=CH 0.7 7200
33 > CH=CH 0.4 1300
34 CH, - 1.6 3200

2 CH,CH, - 0.4 5000
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Table 4 In vivo pharmacokinetics in preclinical species
o

N%OH

CHs; CHs;

2 Siponimod

Animal CL/L-h' kg V. /L kg! t,,/h F/%
Rat 0.36 2.15 6 50
Monkey 0.098 2.12 15 71

A PN 25 80 R 2 A Ak SR U6 R ) 2 0 s ) SR 3 2 4
B, FEHETF R I EL, 22 NP 5EAE (siponimod),
Ze 111 RAIE FEALE B2 V6 7 4k R I 1k J 2 22 i PR AEAL,
SEMIA 5% . T 201944 FDA fit#fE E 17 (Selmaj K,
Li DK, Hartung HP, et al. Siponimod for patients with
relapsing-remitting multiple sclerosis (BOLD): an adap-
tive, dose-ranging, randomised, phase 2 study. Lancet
Neurol, 2013, 12: 756-767).



