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Recent advances of MDM2-p53 inhibitors
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Abstract: Protein-protein interactions (PPI) are involved in a variety of biological processes, including cell-
to-cell interactions, metabolism and development control. The misregulation, post-translational modification and
interference of PPI are related to a variety of human diseases, making the regulation of these interactions a very
attractive field of drug discovery. In recent years, the interaction between MDM2 and p53 has become a research
hotspot, which plays an important role in the treatment of tumors. But unfortunately there are no such inhibitors
approved all over the world. In this view, recent advances of MDM2-p53 inhibitors were briefly described and its

inhibitors with potential therapeutic activities in clinical studies were introduced.
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Figure2 MDM2-p53 pathways
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Figure 1 Schematic of p53 and MDM2 functional domains
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Figure 3 The interaction between MDM2-p53 (PDB: 1YCR)
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Figure 4 Some peptides inhibitors
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Figure 5 Representative examples of cis-imidazoline inhibitors of MDM2-p53 interaction
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Figure 6 Representative examples of imidazoline inhibitors of MDM2-p53 interaction
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Figure 7 Representative examples of benzodiazepinedione inhibitors of MDM2-p53 interaction
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Figure 8 Representative examples of chromenotriazole pyrimi-
dine inhibitors of MDM2 -p53 interaction
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Figure 9 Representative examples of piperidone inhibitors of MDM2-p53 interaction
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Figure 10 Representative examples of spiro-oxindoles inhibitors of MDM2-p53 interaction
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Y0 | P AT AR N S5 8 240 i F 2R K 49 e 54 20
XN 4 A = HEK 293 B 8 22 981 201 g M 14 1T 9 17
411 B U937 1 1C, 1H 43 %1 4 0.44.0.53 £10.87 pumol-L*.
TIF FEAIE B, SXoF W A, M o 1) Wb s 5 350 49 108 4748 A 2 10 4
p53 i P KA g 42, 9T 4k A R A 1k R IR
O I e 0 1) ) B2 3 7 SRS, R AN A RIS TR 2 Hith
(R £ K], FH A P = 1R 1] S ZR IS ARC Lk i o 18 4 (21) B
G\ TCIREN (22), 19 B 1C4, 75 13 BE /R S Bl 9 58 LA
WD .

237 EHttEY EHIESY RS HER
MDM2-p53 1t 111 1] 719, Pereira 255138 o K 401 577 12 AN
LT BEGR A% 1) AR DN R S A, A2 30 T 8 A HE A
1l 750, BE TR B AL & W 23 (181 12) Sxo b e 248 i F) 41 e 4
FH B 5 5 005 p53 i A5 0%, (H % T+ p53 Y A MK AL
il 75 B — RS . BRI () — T R R — R T
AR W (08T BB R O AT AR, A G W 24 1E ST 4E
ifi & (MCF-7.MCF-10A.MCF-12A .MDA-MB-231)
WEVE R, ICs [ N 1.9~4.4 umol-L1 54, #f LAIE B,
— R B R AT AR iE  $0 ] 20S B E /AR )RR
E p53 Fl p21, ¥ FANMIIE T, 751X etk S WIAFAE T,
TG TT B S B 19 551531, 2004 4E, 1ssaeva Al () [7] 2
TE R HAH R il i B il B8 T — 4 A RITA
MDMZ2-p53 [ /)N 73 -7 # il 7] 25, 4k & 2 A 2,5- =
WEWY R S5 14154 45 N ik &) 25 FHL1E p53 5 J LA
TR T (B MDM2) 454, i@t ix f o5 X, RITA
WO 7B A2 7Y p53 1 i e 41 i) T gL i ],
O MR UMV G, DA TR A A | JEFERTTHEk g i 24 R i e
LR BT — FiE i) MDM2-p53 & A (i 4 il 551, i
4%} NSC33003 (26), 1C,, A 20 pmol - L1581,

BR v A ) 3E I O e AR 23 A 4K S P R AT R I
RIIR AL & P 2 B A 0UBE JK 2% 77 1) MDM2-p53 41)
i) FRJC o S0 IR e T i A A1 1 AL R W, R e S R AR
Mg SR DASRE v M, FEURIE PR 1) 2 A3 I EUR 2,

Figure 11 Representative examples of spiro-oxindole derivatives inhibitors of MDM2-p53 interaction
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Figure 12 Miscellaneous examples of inhibitors of MDM2-p53 interaction

FT 2R 00 S AR ST, Gk &9 27 HAG 1R 4 1) 240 i sk
1o A, A AFITFRI—F 449 INJ26854165 (28) 1)
AT AR NIE RIS, CAEBHARM, eidd
| MDM2-p53 & &4 5 T 1 Bl 44 1) 45 & Sk BHL T p53
MIRRfR . A& 28 Fe A R I ) o 5L il 45 i « 7L
AR 51 Fit 8 40 0 1K) 389 5, 1C50 18 9 6.0~7.7 pmol-LL.
TETH AL LR E H, R 8- b A A
R LT ) 400 B 35 A R 6 B A Y po3 e PR, AL &
29 25 30 e 5, K fH 8 120 nmol-Lt. 7E — i 25 5 K] 1)
HCT116 A\ 25l 4t il &= 9, %4k &4 5 5 42 214 p53
Y1 i p53.MDM2 fl p21 & FH AR &

T MDM2 {E A p53 () E3 72 2 & 42 1, 41X Fh
Pl ) 3% e A B e p53 4 M K T B — e S
W T2 B, 5 JE T I fic 0L IR T 35 ok e ) 0 2 2 9%
i 477 25 0 25 0 W] DL A1 MDM2 [ E3 34 55 i 375 1R 100,
Hodp, 2B BT AR08 i Il & R i MDM2 H iz
OB O B 52 N MDM2 E3 92 3 4 B2 BT 1 1 410
il RN, A S 30 FR 240 it 52 56 1IF BH 1% A4 S 4 T 40
MDM2 ff) E3 2 3 ¥ #: i 1, #4in MDM2 Al p53 2 4
KV, HEHTIEOE ps3 DAk, AT 75 5 4H M p53 4k i 14
AT, AR A A WA B g 70 1 80 ) 4502, x4k
BV 29 AT RAE B E Y 3L, A EWEIN T 5-Z
-G L U I U, [R5 B 1 10-05 5, B s K
T, BRI H MDM2 A 518 5372 F Ak, 4 H v P48

fiX, T MDM2 il p53 & [ /K F 340, 5 302 FpoAS [7] B
A= 0 p53 a7 4H il 7R I8 8 14 M AR A T p53 FrI v 119,
3 FFNIERIX LAY MDM2-p53 H0 I 5

124 N1k, 4 % Fft MDM2-p53 4101 il 771 32E A i R 12
B o A SOREVEAN B 11X L8 /N 3 40 550 P 1 PR AT 9 3
J& J R R
3.1 RG7112 (RO5045337)

RG7112 (3) £k 5 — it H ok 5 45 MDM2
) p53 £ A7 1L /IN4 7 MDM2 i 751, & w1, 7T
AL A AN BB . AT T e PR P R 2K 3 1) 7 £ A
SRR BN J 2 B, 7 nutlin-3a 26l B % KA R 4
EAMAEAL R B 5 MDM2 45 4, M i 411 p53
A MDM2 {IAH B AR o 3K B 1k T p53 2R {4k 1) FE
fige, JE T A5 B0 PR R 0 2 p53 i AR e A 1Y
e ZA A YILER S 3T i 2 1k MDM2 25 ¥ SISA-1
AR A0 R B A AR KA R R E . /£ HCT116 Al
SISAL 4 g 75 T 751 B A0t e 200 & U BEL Y 1 G L B R
G2/M HABI, {4 N 1256 % B RG7112 (25~200 mg-kg,
BRI i) TTAE A A 0T p53 il i, i T M R 4 i
P81, RG7112 (100 mg-kg?, & K #EH — Ik, 5 K/,
F£ 3 J) W] AR GBM B A (14 i 8 A K T 4 v AV
FO, HAr, RG7112#H47 7 2 Film K 1A%, 224
515 B8 4 A £ 1 = B T I S AR I
SR AE P R TR R 5 -
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3.2 AMG232

AMG232 (13) & — Fh A 2 3 F v & vl IR
MDM2-p53 AH H.F FH 1) Wk 5 B 2 4110 1) 77, 1Cs, {8 N
0.6 nmol-L*?, 5 MDM2 £ & ] Ky A 0.045 nmol-L*.
WF 78 2% B, AMG232 %t p53 B 4 7 40 g 2 ox B
RG7112 1 = ik £ 1 o MR 4P S50 3 B AMG232 7E 3
Fh p53 B A= i 98 4 ffg & A A A (SISA-1. HCT116 Al
ACHN), ¥ 1] 15 '3 p53 15 5 % 3 I 411 ] i 69 240 i 184
FEI1, A Py S 2% B AMG232 (1042575 mg-kg,
R, TR 7644 P9 B80S ps3 i 12, 13 2 il /s iR
Sl e gRE 0 A K, BELBT P 22 ¥ DNA & 5 175 5 448 i 97
T2 ] DLk 7 AR AR iR A2 K 1], EDg N
16 mg-kg* 1, H §l, AMG232 1E 7E 7 17 I R i 56, DA
VAl AMG232 7E W H1 S 4498 b 1 I R 3 7y o o
AMG232 FH T VPl e 1 S48 B8 2 O P BB R DA B
o P B 68 20 I I PR AR 56 L4 58 i T UG R, 1E7E 3F
AT 2R 20 PR 2 R A P 1 L s SR RE 4 PR SR I T
W PR 5
3.3 SAR405838

SAR405838 (14) & — it i 2 16 5 1 1) R A | i
2K MDM2 F il 71), B0 H R 4 (1) MDM2 45 & 5E 1 7
R K AMEENE . 7E SISA-1 47 | SAR405838 g
235 A1 1) b R 40 PR VR B AR K X B3 98 AR B B 2K ) I
Y1 ik 2 AL HE Ok R ¥, SARA405838 A Ak Hh 111 il
ABTR1 1 ABTR2 V. % I 41 i A& & A1 5 5 571 &2 4K #i
PEFI T, 78 R AT i 52 77 & 07 %2 T, SAR405838 7
/N B SISAL.RS411. LNCaP Fll HCT-116 [f) 57 Flt 7 #i A
T e ST 4 P e 8 9 28 B 5E A 40 1) fieb 8 A KRl
SARA405838 i ik H i 47 Il R IF &, H 1 IE A2 47 % 1
96 (Y LA I PR a6
3.4 DS-3032

DS-3032 (32, I 13) X # mliademetan, ;& MDM2
SR b TRV S AN W B 4o A N7 e o 1 il B R 787N
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FRBOE HLE EE R T 200,
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APG115 (33) &2 WSR2 3 L it R A 4
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Il R AX. & ) SARA05838 17 7E 1% 57 #4 4k s 7 J 7 34
BE VA AR 2 R 24 2 B, TR BV P S SAR405838 1) 10
5 UL b APG115 i i 5 5 i A7 B 4= 1Y p53 1) AGS Al
MKN45 48 Jitd FH ¥ T GO/GL 1 1fif 52 12 F& , i p53 LA
15 AGS AT MIKN45 41 fifd i i 56 B30k, %5 5 p53 B
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HBE AN S IR0, A N S 5G R BH APGLL5 B A i
J7 AT LIS 5 15 R AR P9 RO Bt s AR Y. APG115
T 2016 4F 6 ] 351525 [ FDA v #E I R 56, H AT
TE 3% B JF i 5 00 18 R 2k B BT Bk A VR 9T S AR 19 I PR
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HETF R I R, 2 v [ 7 AN 3 NI PR U566 F) MDM2-
P53 A FIHT 24 -
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RG7388 H. A B i IR 35 M AN e 56 1, A7 200 pb3 i
12, U AR p53 FIA, Wi A A FE A L B T, S
TEAR R 028 REZH 8 A% AR S0 Hh i e g 3 B0 /)
B SISA B AR S PP RS AR R A R RG7388 (25 mg-kg,
FIIR) 5 Eio A KA F1VHR, 2 S A AT
WA SR T, B 250k I EGE 2 (CPM) &
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Figure 13 Representative examples of MDM2-p53 interaction inhibitors in clinical trials
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HDM201 & i/ i3k N i 28 38 09 1 B I IR it 50,
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