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GSK2982772 as a positive reference, inhibitory activity of novel RIP1 kinases inhibitors against recombinant
human and murine RIP1 kinases was assessed by ADP-Glo methodology. Tumour necrosis factor-a (TNF-a)
and apoptosis inhibitor (quinoline-val-asp-difluorophenoxymethylketone, Q-VD-OPh) were used to establish
a cell necrosis model to assess the level of inhibition of cell necrosis by RIP1 kinases inhibitor in human tissue
lymphoma cells (U-937) and mouse fibroblasts (L-929). The pharmacokinetics of RIP1 kinases inhibitors after
intravenous and oral administration to mice was examined. Intravenous injection of mMTNF-a in mice induces
systemic inflammatory response syndrome (SIRS), and oral administration of a RIP1 kinases inhibitor evaluates
the potential for treating inflammation by preventing body temperature loss. Results The novel RIP1 kinases
inhibitors RIPK1-093, 095, and 106 had comparable inhibitory activities against recombinant human-derived
RIP1 kinases (4.55 nmol/L, 7.38 nmol/L, and 10.93 nmol/L) to the positive reference compound (18.93 nmol/L),
and inhibitory activity against recombinant murine RIP1 kinases (5.70 nmol/L, 8.44 nmol/L, 70.58 nmol/L) was
superior to the positive reference compound (2 035.00 nmol/L). Inhibition of necrotic activity against U-937
cells (4.92 nmol/L, 2.95 nmol/L, and 6.84 nmol/L) was comparable to that of the positive reference compound
(5.37 nmol/L), and inhibition of necrosis activity on L-929 cells (8.59 nmol/L, 6.54 nmol/L, 41.34 nmol/L) was
superior to the positive reference compound (489.40 nmol/L); in mouse pharmacokinetics, it had low clearance
(P<0.05) and significantly higher oral exposure (P<0.05), noteworthy the oral exposure of RIPK1-106 was
elevated about 4-fold. In the SIRS model, oral treatment of the 10 mg/kg dose group showed a comparable loss
of body temperature as the positive reference compound at 6h and significantly reduced at 24h (P<0.05), and
the 3 mg/kg dose group showed a significant reduction in body temperature loss at 6h (P<0.05) and a significant
improvement of animal mortality at 24 h. Conclusion The in vitro and in vivo activity and pharmacokinetic
profile of the novel RIP1 kinases inhibitors can be further developed and investigated as new drugs for the

treatment of inflammatory and autoimmune diseases.
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Figure 4. Design concept for novel RIP1 kinases inhibitors®
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(m/z377.99>185.99 ) .
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Figure 7. Curves of the temperature over time in the model of SIRS response by RIPK1-093 ( A, D) . RIPK1-095
(B, E) . RIPK1-106 ( C. F) and significant difference map ( n=6 )
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Figure 8. Plasma drug concentration profiles over time in ICR mice after intravenous/oral administration of RIP1 kinases
inhibitors at doses of 1 mg/kg /2 mg/kg ( n=3)

5 GSK298277#H I, ## k4 71 mg/ke
RIPK1-093. 095, 106 7/ AR P ELA AR A i
FR% (P<0.05) , AIFEMRNEH TR e iR, &
I 4 T 2 mg/kg RIPK1-093, 095, 106 7£ & {H 1
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IR B ERE S (P<0.05) , Hi RIPKI-106
F) 1R 22 55 f 2 GSK2982772 MY 4 4 15, 2h3h2%
SO | FNFE 2,

1 ICRINREBRIKS BIAZRIP1EEEIHFF (1 mgkg ) BILEFHATHFESH (X +5, n=3)
Table 1. Pharmacokinetic parameters of RIP1 kinases inhibitor in plasma of ICR mice after intravenous administration
at 1 mg/kg (x + s, n=3)

B Hfy GSK29827772 RIPK1-093 RIPK1-095 RIPK1-106

C, (ug/L) 1410.19 +277.72 255422 +433.62" 1482.42 +289.37 232621 +129.19"
AUC (., (ug * h/L) 1123.33+43.29 6070.82 + 1 982.42° 460638 £ 1122.67" 927737 +1549.12°
AUC (o) (ug * h/L) 1134.89 +38.3 6452.05 + 1 435.57° 5008.38 + 638.64" 9719.68 + 2 099.48"
Ty, (h) 1.20 £ 0.50 3.66 + 0.50° 4.01 £0.39° 498 +2.01°

v, (L/kg) 1.54£0.70 0.86 +0.27 1.16 £0.14 0.72 £0.14

CL [/ (h-kg)] 0.88 +0.03 0.16 + 0.04" 0.20 + 0.03" 0.11 +0.02"

iE: 5 GSK29827724R L, “P<0.05; CoAOrf de R iR ; AUC (o, HO0—tef B W X T @Ay AUC o) AO~K %G REFR A X T @R T8

F I Veh RS EARR; CLAFRE,

Fz2 ICR/INRZOMRS BILHARIPIEERHDHIF (2 mg/kg ) EMRFMAHFESH (x5, n=3)
Table 2. Pharmacokinetic parameters of RIP1 kinases inhibitor in plasma of ICR mice after oral administration
at2 mg/kg (x £ s, n=3)

B s GSK29827772 RIPK1-093 RIPK1-095 RIPK1-106
AUC (., (pg* h/L) 1879.18 +372.57 6052.29 +2271.01° 647742 +1729.63" 8976.03 + 1236.18"
AUC (i) (pg* h/L) 1912.39 +397.78 7 055.67 +2 556.37" 6904.04 + 1 083.19" 9023.66 +1218.11"
T, (h) 3.02+3.19 2.99+0.86 3.08 +0.29 3.10+0.31

T (h) 0.33+0.14 0.25 + 0.00 042 +0.14 0.92+0.95

Crx (pg/L) 1034.40 + 115.22 1 049.00 = 209.67 1017.77 +249.11 1354.17 + 563.80
v, (L/kg) 4.23 £3.82 1.29+0.35 1.32+0.33 1.01 £0.24

CL [/ (h-kg) ] 1.08 +0.25 0.32 +0.14" 0.29 +0.05" 0.22 +0.03"

F (%) 83.64 + 16.58 49.85 + 18.70 70.31 + 18.77 48.38 + 6.66"

iE: 5GSK298277248 L, “P<0.05; T, Kk utia); C, A Hoee kg, FAHEBARNE,
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