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Research Progress of Selective PARP-1 Inhibitors

WU Dan'?, HUO Xiaoli?, ZHU Huajian?, SHAO Jia’an?, HOU Wei'", ZHANG Jiankang?"(1.School of Pharmacy,
Zhejiang University of Technology, Hangzhou 310014, China; 2.School of Medicine, Zhejiang University City College, Hangzhou
310015, China)

ABSTRACT: As a critical DNA-repair enzyme, poly(ADP-ribose) polymerase(PARP) has been validated as an important target
for the development of anti-cancer drugs. PARP inhibitors could effectively kill cancer cells through inhibiting DNA repair and
synergistic lethal effect, and have been widely used for the treatment of various cancers. However, most of the approved PARP
inhibitors displayed severe side effects due to their poor selectivity for PARP-1 over PARP-2. Therefore, decreased side effects
could be achieved by improving the selectivity for PARP-1. In this article, discussion on recent research progress including
research methods, structure-activity relationships and pharmacological effects of reported selective PARP-1 inhibitors will be
reviewed.
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Tab. 1 Activity and selectivity data for AZD5305 and its
lead compounds

oy 1Cs/pumol-L~! FEFRIE
PARP-1 PARP-2  (PARP-2/PARP-1)
1 0.065 20 307
2 0.029 4.2 140
3 0.005 1.1 230
4 0.005 4.9 970
5 0.003 1.7 490
AZD5305 0.003 1.4 460
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Tab.3 Activity and selectivity data for isodolinone derivatives

Lo KD/pmol-L~! PARP-2 KD/ PAR ICsy/
PARP-1 PARP-2  PARP-IKD  pmol-L™!
7 0.084 0.422 5 1.14
8 0.050 >10 >200 2.00
9 <0.03 3.937 >131 0.15
NMS-P118 0.009 1.389 154 0.04
NMS-P515 <0.03 >10 >333 0.027
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Tab. 4 Activity and selectivity data for quinazolinone
inhibitors

o 1Csp/nmol-L~! e
- PARP-1 PARP-2 (PARP-2/PARP-1)
10 21+1.9 608+12.9 29
11 23+1.8 610+18.1 27
12 3.0+0.6 87+3.6 29
13 13+1.3 500+15.2 39
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Gt , WLIE 9, I 3-G SIS b LS A B A
EBURIEIAT B, KL A Y 14 ATHE R sk
% (temozolomide, TMZ)RJEEGH], 7£ MX-1 FFp
R AR A SR S YT AL, ELXT PARP-1 1)
WERRER BT 5 M. BAREHREARAR, (A
M o I A9 B /K 5% AT DL JE i 2] Asp766 .
Leu769 1 Arg878 ¥ AR /K 1 48, i i Y7
M BEAENE S G, X — R 45 & 0 AT
FH T3 FF & PARP-1 SE£EMEMHIH] . BE)S, %
TR K 3- I A WR R 40 R A%l ok — > el ¢
B ILIR TR I His892 Al 11e877 LHRLAIBI /K4S
AD (AP G L T — R 3-HUCIRZE
(s stk — AT A . XA SAR AR R, 7E
3-LHEIREM AT, 3 4 R MRIIEEY) 15,
16, 17 X PARP-1 A 54F (AN HI1E R Fnse i,
L3R 5. RINAMFR R BIES Y 15 A 17 Rel]
w4 PAR Ak, BERE 2HAX K,
AN, B 17 BA RAFIZS S22 0E, 72/
LM s S e S AR AR AR R AN Jie R A e e
ERMIBIT IR R AIRT, WEA B EBUE
WEYE, HOMRADRI R 48.3%, —FEA K
AW LiOE 7575

rhE A FHZ5 % 2022 48 10 55 39 47 20




O

>

F
14

B9 st —WATAEMWEN

Fig. 9 Structures of quinazoline dione derivatives
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Tab. 5 Activity and selectivity data for quinazoline dione
derivatives

©\)OL/I\£—I (0]
N0 O
/\H

e 1Cs¢/nmol-L~! PP
PARP-1 PARP-2 (PARP-2/PARP-1)
14 13.3 67.8 5
15 1.31 15.63 12
16 0.83 13.68 16
17 0.51 23.11 45

24 JrRERE

Bl & T 75 2 (amentoflavone, AMF)JE4&AAH 3
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YrEtE, WEEPUALL . PR . PUWIE . RO
O LR A A 10000 Hu ZF O IRUESE AMF Xt
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