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Abstract: Objective
(RIPK1) inhibitors. Methods

To provide a reference for the development and mechanism of receptor — interacting protein kinase 1
Researches on RIPK1 inhibitors in the PubMed, Web of Science,and CNKI databases were searched
from 2005 to 2024. The structure, the biological functions, effects on diseases, and the classification of RIPK1 inhibitors were
summarized. Results RIPK1 is a multifunctional protein containing 671 amino acids, which plays an important role in cell death,
inflammatory response, and tumor immune response through its kinase domain, regulatory domain, death domain, and receptor —
interacting protein kinase homotypic interaction motif (RHIM) domain. RIPK1 is closely related to the occurrence and development
of chronic neurodegenerative diseases such as multiple sclerosis and amyotrophic lateral sclerosis, immune and autoimmune
inflammatory diseases such as inflammatory bowel disease and psoriasis, and tumors such as glioblastoma and melanoma. Based on
its conformational and binding sites, RIPK1 can be classified into type 1 ,type Il ,and type Il adenosine triphosphate competitive
inhibitors. Based on their chemical structures, RIPK1 inhibitors can be classified into Necrostatin — 1 (Nec — 1) and its
derivatives, benzodiazepines, dihydropyrazoles, benzothiazoles, natural products and their derivatives. Conclusion Researches on RIPK1
inhibitors have made significant progress in molecular mechanisms,structure — activity relationships,and drug design,and RIPK1 inhibitors
have broad prospects in basic research and clinical applications. With a deeper understanding of the biological functions of RIPK1
and the development of new generation inhibitors,RIPK1 inhibitors are expected to provide new treatment strategies for various diseases.
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Tab.1 Chemical structures and inhibition activities of Nec — 1

and its derivatives PIPK1 inhibitors
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N
H
N
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0
H
N
N
H
c
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(=0~ Nec N
A\
Nec -4 s 2 F EC,(Jurkat T cell) = 160 nmol /L~ A
S0
H c
Nec -5 ECy,(Jurkat T cell) =240 nmol /L~ -

Nec - 21 - EC,(Jurkat T cell) =500 nmol /L &
\
N \N.NH
H
Compound 47 ON-NH EC,(Jurkat T cell) > 10 wmol /L~ TTA!
x=s
N
H
\
N
H
Compound 48 ENIY ECy(Jurkat T cell) = 180 nmol /L.~ [T A
0
N
N
a "
Compound 49 NC. — ECy(Jurkat T cell) = 14 nmol / L m#
N W

HyCO N

IZ

o= AR )R Bk A ] A e Al X SO RORE
(ECy,) 3 FH AP R E(IC,) o 22 ZRS5 R,
Note: — refers to the inhibitor does not have a specific inhibitor

type,or related ECy, / ICs, (for Tab. 1 = 5).
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ISR N 8.5 L/ kg GSKPIUH i3 A= ¥y o, 125 HE S g
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il 7] GSK'963 . 7E TNF 1 Z — VAD i 5 By /)N BB Al
i 1 5 2 mg / kg GSK'963 1] 58 42 7 11 4% i [ ARG 427,
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GSK'963 HEAT &5 # {4k , 15 31 v 2k £ RIPK 1 #0146l 591
GSK’547O'EJ GSK'963 #H I , GSK'547 15/ Bl i 11 R 2%
FE AR A T 40048, JTAE B BRI Sh Py B A v A A7 10 2
FEA, o IR YT R IR S A IR R O Rl T
GSK'547 1y 11 31l PR a0 v 3 B S W 3 R0, Wlacs
WXk N8 TE A5, FLAAR K AR S5O R B N B B
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SR T A RS P (EHNI R Ak 1 1 PKAN
BEL PP, S AR RIPK T 4035 30 09 JF % 343t 7 3
7%, 55 e e AL Ak PKOFN AR 24 P T o Al kg 2%
RIPK 1 4101l 0] Py £ 2 25 1) 5 40 il 3 1 L2 3

ZRIFHEMESE RIPK L #1551 : 2019 4F , HOU 451440 A
240 T 54 it 400 1) 700 Hp 7 36 Ak A PG, T A 500 il
TNF %S AEIRIE (ECs, M 1. 2 pmol / L), FFAEAZEH
M55 U937 248 A /I 20 A AL e L R AP P EFH (ECs
4314 0. 95,0. 76 pmol / L) o A 23 PK6 B #5 1: A1 figt
P BT N D138 o A 0 L 45 HE SR B T & PK6T il
PK68, H: ECs, B35 FEAK (4351124 250,130,23, 13 nmol / L) .
PK68 7F 4= B 4 M [ b 25 A AIE (STRS ) AL A v I 7 H B 3%
AR PP R, I Bl ke 4 i 55 7%, 100 IR A= 0 ) R
K 61% 4,

TR BRI 7 AR Y TRk 25 i T Oy
e, WTAK — 632 B 75 21 XSUHE A5 J 1157 SZM - 594, 3F:
i — A ERAR R T L m i BREA B 531412021 4,
TR 2 3 2o 5 Rl 2 SR T A A B 54, HAE AT R
BEBRRREM (DSS) 175519 UC AR b 725 8 2 GUO S 40!
e A W) 53 A1 54 A BTG LT SZM - 1209,

K2 EHEREEE PIPKL NG F AL F L1 SH0H)7E %
Tab.2 Chemical structures and inhibition activities of benzoxazo-
lone PIPK1 inhibitors

TR h pHiEs £

A¥ME
Compound 50 . om [C,,(FP,RIPKI) = m#
C( 2....". \-0 (32.025.8)umal /1,
N Y% 1C,(ADP - Glo, RIPK1) =
(16.+ 14)nmol / L,
1C,,(U937 cell) =
(2004 7)nmol / L,
R:1C,,(RIPK1) >
10 000 nmol / L,
1C5,(U937 cell) >
10000 nmol / L

GSK'481 o 09“(§(\© 1€, (FP,RIPK1) = B
@( 2---:«1 N-O (10,04, 8)nmol /1,
% 1, (ADP - Glo, RIPK1) =
(1.6 +1. 1)nmol /L,
1C,,(0937 cell) =
(200 +7)nmol / L
Compound'772 Q IC,,(FP,RIPK1) = %

Nj/\©

5 N

@( l...usu St 6.3 mmol /1,
N

! Yo 1C,,(ADP - Glo,RIPKI) =

1.0 nmol /L,
wNH N‘N:<;/

1C,,(U937 eell) =
Compound 46 - -

6.3 nmol / L
/@( 2 NH N’NH

EC,(HT-9eell) = %
. 1%
= N

14 nmol / L,
S I °

EC,(1929 cell) =
81 nmol / L,
P
N
H@ﬁ@
H
1 W WA@

GEN - 684

Compound 51

EC,y(HT =29 cell) = 2
(2.8+0.2)nmol /

Thio - GSK'772

EC30 AT =29 cell) = Ik
2.5+0.3)mmol / L

Compound 52

ECy,(HIC2 cell) =
154 nmol / L
AL A WA 2 R R e R Y T PO AE RN AR
e 4 - (HEWMME) -1 - (3 -mkiE) -1 - T
(NNK) 550 2P il 45 (ALD) /N B AU h R B T
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F3 TSN RIPKTMHIFI L 2 5 5MHE
Tab.3 Chemical structures and inhibition activities of dihydro-

pyrazole RIPK1 inhibitors

F4  FEFFEMIERIPKLHNHIFI B F 54 SH0H)E %
Tab.4 Chemical structures and inhibition activities of benzothia-
zole RIPK1 inhibitors

= , Ty ,
. K4k e g R ks Y
RIPKI #7] 1 RIPKI #7341
(SK'963 »_( \|/\© IC,,= (FP,RIPKI) = 16 nmol /1., & PK6 w EC,(HT =29 cell) = -
Q NH 1C,(U937 cell) = 4 nmol / L ” HN (22000 £ 53 )nmol /1,
16, (1929 cell) = 11 mmol /1 N : " Q
63K'547 Rop (o= (PRI = Tmlll, D2 L al
o [€5(U937 ¢ell) = 4 ol /1 PK67 JCL/O BCo(HT-29 cell) = -
HN 230 nmol /1
B Q
N =z S
—NH
Compound 11 I, = (FP,RIPKL) =67 ol /L~ - N
PK68 o] O BCo(HT-29 cell) = -
HN 23 nmol /L,
= Q
N =~ S
N/ NH
Compound 76 ﬂ [C,= (FP,RIPKL) = 1T amol /L.~ - — . P
F - Ompoun S, o\l =29 cell) = -
N CN g L >~
° HN N 0>/_<:>= (50 £ 2)nmol /L
F N, ©
,N
CF;
Compound 77 o - -
F I (ompound 54 F. s)—N BCy(HT =29 cell) = -
H
OYCN Me HN@\o/@:N’ -1 D/l
N o F ©
F N
/
3
WBITWE 1, i ALL 2R B 28 5 1E (ARDS)IRYT  sii-s5u F:Q\ Ji:ts* BC(HT-Meel) = -
N Ny 7)—NH
PEAE TR A 25 ) 3k SE 5T S RIPK T 4 50 ) IF HN o N g,—<] (170 £ 30 Jamol [
R B RAEPIR G TT IERE T 875 18] o A BEMESE RIPK1 o
700 ) A S Al R S AR I I AR 4 -
. A AN Y [, 3
KIRT= R BT E Y PIPK LI KRR
SIM - 1209 9/ I (HT-29 cell) = -

L AT A5 0T & v B B2 pr 3, PRH G i sk
o VA6 AL G PG T JR BRAE PKRF A AE
24 1) A RL P AT 55 IR) A B 9 R B, B 2 — S R R
B2 — G HE ORIk e KR P i) Ui v A R RE IR Y 2 Rl
it 1) 135 147 BENCHEKROUN 2518 5ff 53 %% 3L, fii 1k A1)
IR IF e 25 44 (U0 benzosceptrin B) X RIPK1 H. A #) il 4
A, IFFF & B benzosceptrin B 475 A2 BO IR FEPE 08 T 41

il 50 Hodr 2 — FIE IR IE R AL S W AV123 A g
I TNF - o i S AOIRFEE T, W 2RI M A A% O 1K

T+ RIPK 1 1046l 70 (9 SC B 25 4 o 56 T 1, 16 &5 ) MBM 105
R = I %L )1 (ECsy o 4.70 wmol / L), H.#1%
BEAIRLO)  WANG S50 1 AR 7 ) R 28 R AR AT A= ) P
LI, FHECR R A CDDO K A7 A= 1y ol ] RIPK 1
FRIP3 W2 AL, I ) B 5w & 11 90 (HSP9O) o 3l 18 2
SR AL 3545 CDDO - Me, CDDO — EA, RTA - 408

10

22, 4 nmol /L

F. S,
NH-$
j@\, />_NH o
HN N
Fs

A, o S T e 45 4 I AR A AR R /N B
Mo R B R TE P 5L 2 — ik BE LBk 3 -
FEE— A4 5 T X RIPK 1 A1 RIP3 8 B2 AL 90 14 FH
B E G T HUIRBEAE H AL & W 87 7 /N R AR AL e B
W B RST , PTER TNF 5 S 16 STRS A1 e 1fi P-4 7
(1/ R)Bits , 35 H AR ZE 0 1 590 U [FIVE LA 1k
S PSR Ty LA HSPOO HI I ) 17 — AAG i
0  RIPK1 - RIP3 - 1B & i & U B 45 +4 3 2 1
(MLKL ) 3 [ 177 9% 0% , ()25 RIPK 1 & 0500w O
TR =) B oA A= ) R T 3 78 RIPK L 304 S35t T
R R R S 2 RGN IR IT AR TR
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SREWE o RAR =) AT A2 ) 28 RIPK T 40 500 (4 4k 27 45

F SIS PE LR 5
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Tab.5 Chemical structures and inhibition activities of natural

products and their derivatives RIPK1 inhibitors

KRFHA

Bhith EsH wHish 48
AVIZS GH3 ECy,(Jurkat T cell) = -
"“—/_/ 1.7 pmol /1,
""_'\<N 1€, (RIPKI) =
/C( 12,0 pmol / L
20N

ECy(Jurkat T cell) = -
4,70 pmol / L,

IC,, (RIPK1) =
2.89 pmol /L

MBM105 _/_/cm

(DO EC,(HT =29 cell) =
(1.30£0.38)pmol /1,
EC, (1929 cells) >

10. 00 pmol / L

CDDO - Me ECy,(HT =29 cell) = -
(4.34+1.00) pmol / L,
EC4,(1929 cells) >

10.00 pmol / L

CDDO - EA {‘\ ECy(HT =29 cell) = -

(1.38£0.10)umol /L,
° EC,(1929 cells) =
)

H (4.150.35)pmol / L

RTA - 408 ECy,(HT =29 cell) = -

(1.41£0.16)pmol /L,
EC4,(1929 cells) =
)

(5.25+0.56)pmol /

CH3

4¢\/N Z O NH2

OCH3

4 HBEBSERZE
RIPK 1A g 8 F e e P Al AL T (AN SR SE P e T2
FIRAE B S 1, SO IR YT 22 T A4 T 2

B AR RIPK LA B SE UAS T  25 ib e, 2
AN TR E AR IT & B B, R T IZ
7 PR o 76 I PR AT 2 b, RIPK 10461 591 38 2 40 ) 2R
FEME R T ARAE {5 5 I, Al AR AT (4 AD
FTALS) | A B e Mg (2 KOO & 595 1 45
Wi 98 ) b 9 AF R IR T T A BAE T ) o
GSK2982772 1 A 15 A~ #E Allfe R 1) RIPK 1 #1571, EL7E
H S e g th ik 72 MR R GFH - 312
F1 SAR443820 M3d i<k i Ak PK RRPE , 4 i 2 rh A il 28
BB RET) , AN RGBSR IR TR T H I
ERIPK 1410 1 550 A9 I DR 2z A A5 T I 3 22 Bk K, 3

FURILAE LR 4471 o 1) PK 5 %2 4 ) j8 91 A RIPK1
00 L 750 3K 38 A7 i — I R R T 1 B A I s PR
T Z2 R PR B 1 1) AZ B . 40 DNL747 (51 %F ALS / AD)
PRI JHF 5 P o 28 i P 2 260 JF & s DNL104 (£ X MS) A
L 30% 271X H B0 G T 4S5 B RAL
T A1 PRI I 1Y DNL788 , R552 45 i3 15 245 A7 5 it ke fiki
BiEME S RG] T i L 2) B S e R S 4R
FFJ MU 2 o RTPK 1 78 A= BEAG BLR A HAT AT

AE (PR AEAF SARBET ), 33 XoF 10 il 370 118 20 28 2 0 0 45
Ez&suﬂ T M R B I R e A&
GSK2982772,SIR1 - 365, GFH 31245 ) KR Z 4w I A4
B K / DFG - out 2545 1148, S8 H: X TRKA / B/ C.,
LIM 25 4 35 35 it 2(LIMK2) & Z A WA R F 10 ~
100 nmol / L 7K - (0 30 il 16 P , 1 AT B8 oo i 45 Fi S
J 3 AN B R RURSE o 3) 24 iy 0 4 70043 1) RIPK 1 33 it
1M o 7E RIPK3 E R RIE S 5 [ b KN+ - B
TEALER I 1 (TAK D) Bl 58 7 BB A IR 4 &
A 1(ZBP D) B0 T 7 3506 B o 4) 8 88 RIPK 1 417 il
FFF Sz v 18 21 b i 22 55 1) 180 A RUHE 357 437 %o AR
AR JR RIPK3 B 410 6 6 M A7 76 B 3% 22 5% (36 MR %
95% ~ 98%) , T M 1L A5 A8 A W) 2 A S AT N - B[]
B -

R EME BRI S, T2 LA 44 Oy 1w AT A

o 1) 43 F B TE 2T o A TSP B 25 B ik it
(CADD) H1 AIDD 25 G- AV s, 5 A8 ¥4 (37 0, 3 3 1=y 3
L RN DNA 26 SO TF & e 86 | 25 A0 058
A RIPK 0 1 7] o 2) WU 56 W . % T RIPK 1 JE 4K
RIPK3 & 5% S 5E ) 57RO 2, TR RIPKT /3 XYL
BT R AR ZE R HE TN - BRI e . 3) 3
&R G HH T R K BRI R, LA PR AR (3
R DR A A E SR E M), i RVG29 &1
HY RIS A KA 5L CRT - PEG — PLGA 4Kk, il VE N

0 BB TS A A B R P e kL O ,
PETE P RX bl 28 3R G0 25 ) 1 B R L 4) I DR AT G Ak R
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