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Table 1 Structure and S1PR1 activity of compounds with different
substituents at biphenyl ring
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Compd. R, R, SIPR1 EC, /nmol-L’!
5 H H 300
6 2-F H 120
7 3-F H 61
8 2-CF, H 10 000
9 3-CF, H 9
10 H 4'-F 210
11 H 4'-CH, 640
12 H 4-OCH, 1500
13 H 2'-OCH, 1400
14 H 4'-CF, 10 000
15 H 2'-CF, 1700
16 3-CF, 2'-F 8
17 3-CF, 4'-F 11
18 3-CF, 4'-CH, 94
19 3-CF, 3'4"-F, 16
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Table 2 SAR of compounds with different terminal rings

EC. /nmol-L"!
Compd. R 0
omp SIPR1 SIPR3
20 g 15 3000
21 E/@ 18 5900
2 A 0.6 1600
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Figure 1 Amino carboxylate to mimic amino phosphate for synthe51s of target compounds
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Table 3 SAR of the compounds with varied rings or substituents.
*Values in parentheses represent the E_ ., % of agonism at

10 ].Lmol~L'I as compared to SIP

R1—A— ;
R;=B= mﬁ/
-
Compd. R, R, X=Y ECy/nmol L
SIPRI __ SIPR3

24 A H N=CH  2.6(86)  43(44)
25 A H CH=N  14(92)  2.6(53)
26 A H s 22(104)  4.0(79)
27 A H 0 17(100)  2.5(62)
28 A F CH=CH  03(105)  22(61)
29 A cl CH=CH  0.6(106)  1.9(50)
30 A Br CH=CH  04(85)  1.1(65)
31 A CH, CH=CH  2(%9)  59(159)
32 A CH, CH=CH  07(92)  7.2(43)
33 A cycloCH, CH=CH  04(98)  13(63)
34 B CH, CH=CH  16(80)  3.2(127)
35 B CcH CH=CH _ 04(091) __ 5.0(55)
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Table 4 In vivo pharmacokinetics of compound 35 in rats and

monkeys
Animal  CL/L-h"kg' V. /Lkg' t,,/h F/%
Rat 0.36 2.15 6 50
Monkey 0.098 2.12 19 71
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Siponimod 35

KL LRE VRN, BE 35 NG &Y, &4
18 (siponimod), 58 5 1 I PR AT 245 R 25 AR 22 4 1tk X 56
J&, 4 =W R 3R W SR VR T BN R Y £ R P A
IR A 225, FDAIL#E T 2019 4 b7, i
] 4k 2010 £F WF ] ) 55 X B4R IS 55— A 2K 254 (Pan
SF, Gray NS, Gao WQ, et al. Discovery of BAF312
(siponimod), a potent and selective S1P receptor modu-
lator. ACS J Med Chem Lett, 2013, 4: 333-337).
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Figure 2 Binding mode of compound 5 in SIPR1. The electro-
static surface is color coded: blue is positively charged, red is nega-

tively charged, and green is hydrophobic



