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Discovery of PARP1 and BRD4 dual-target inhibitors and research on triple-
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Abstract: Objective To discover a novel class of PARP1 and BRD4 dual-target inhibitors with novel scaffold structures. Methods
Known BRD4 inhibitors were collected from the ChEMBL database to create a screening compound library. A combined strategy of
pharmacophore modeling and molecular docking was employed to identify compounds from the library that could efficiently bind to
PARP1, which were then used as template molecules for drug design. Structural modifications were made to the template molecules,
resulting in the synthesis of derivatives. The inhibitory activity of these derivatives against PARP1 and BRD4 enzymes, as well as their
ability to inhibit the proliferation of breast cancer cells was tested. Results A (compound 5I) exhibits moderate inhibitory activity
against PARP1 and BRD4, with a stronger ability to inhibit the proliferation of triple-negative breast cancer cells MDA-MB-231
compared to the positive drug Olaparib, and at a level comparable to JQ1. Aside from a higher lipophilicity, the physicochemical
properties of 51 are mostly within a reasonable range, making it a potential lead compound for further research. Conclusion A class
of PARP1 and BRD4 dual-target inhibitors with a phenanthrone scaffold structure was obtained, demonstrating that computer-aided
virtual screening is a feasible strategy for discovering dual-target inhibitors of PARP1 and BRD4.
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8.60 (d, J= 8.5 Hz, 1H), 8.49~8.29 (m, 2H), 7.94 (d,
J=1.3Hz, 1H),7.76 (t,J="7.7 Hz, 1H), 7.46 (t, J="7.8
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128.84, 128.13, 126.92 (d, J = 32.8 Hz), 126.30,
123.92, 12325 (d, J = 274.1 Hz), 122.46, 118.26,
117.53, 115.75. MS (ESI, positive) m/z: 419.067 1
[M-+H]".
N-(6-4804-5,6- S HF -2- 35 )-3-( = 5 FF 22 ik
Wiz (A &9 5b): RN 65%, mp 248~249 C.
'H-NMR (400 MHz, DMSO-ds) d: 11.67 (s, 1H), 10.42
(s, 1H), 8.32 (d, J= 7.9 Hz, 1H), 8.17 (d, J = 8.1 Hz,
1H), 8.09~7.94 (m, 4H), 7.93~7.84 (m, 1H), 7.80 (t,
J =179 Hz, 1H), 7.67 (t, J= 7.5 Hz, 1H), 7.27 (d, J =
8.7 Hz, 1H), 7.19 (d, J= 8.6 Hz, 1H); '*C-NMR (101
MHz, DMSO-ds) 5: 160.94, 140.88, 134.69, 133.82,

133.47, 131.78, 131.42, 131.30, 130.27 (d, J = 31.8
Hz), 130.08, 128.85, 128.12, 126.28, 124.74, 123.78 (d,
J=39Hz), 123.77 (d, J = 272.8 Hz), 122.45, 118.30,
117.54, 116.88. MS (ESI, positive) m/z: 419.067 3
[M+H]".
N-(6-584R-5,6- A FE-2-3 )-4-( = 8 H 58 ) K 1tk
e (B 5¢): WA 63%, mp>250 C. 'H-
NMR (400 MHz, DMSO-ds) J: 11.67 (s, 1H), 10.49 (s,
1H), 8.32 (d, J=7.9 Hz, 1H), 8.18 (d, J= 8.1 Hz, 1H),
8.03~7.92 (m, 5H), 7.87 (t, J= 8.1 Hz, 1H), 7.67 (t,
J=17.5Hz, 1H), 7.27 (d, J = 8.7 Hz, 1H), 7.20 (d, J =
8.7 Hz, 1H); 'BC-NMR (101 MHz, DMSO-ds) o:
160.94, 143.73, 134.63, 133.86, 133.47, 132.99 (d, J =
32.5 Hz), 131.80, 128.84, 128.25, 128.11, 126.98 (d,
J = 3.9 Hz), 126.30, 124.60, 123.83 (d, J = 272.9 Hz),
122.55, 118.33, 117.56, 116.73. MS (ESI, positive)
m/z: 419.067 6 [M+H]".
3-PR-N-(6-AR-5,6- & 4E-2-2%) R e (fk
EW5d): RN 68%, mp>250 C. 'H-NMR (400
MHz, DMSO-de) 6: 11.67 (s, 1H), 10.36 (s, 1H), 8.32
(dd, J=8.0, 1.4 Hz, 1H), 8.19 (d, J= 8.1 Hz, 1H), 7.98
(d, J = 2.2 Hz, 1H), 7.95~7.84 (m, 2H), 7.85~7.78
(m, 1H), 7.73 (d, J = 8.1 Hz, 1H), 7.67 (t, J= 7.1 Hz,
1H), 7.50 (t, J= 7.9 Hz, 1H), 7.27 (d, J= 8.7 Hz, 1H),
7.19 (dd, J = 8.7, 2.2 Hz, 1H); '3C-NMR (101 MHz,
DMSO-ds) d: 160.94, 141.74, 136.25, 134.55, 133.86,
133.52, 132.02, 131.95, 129.58, 128.85, 128.13,
126.32, 126.29, 124.47, 122.54, 122.52, 118.29, 117.53,
116.54. MS (ESI, positive) m/z: 428.991 3 [M+H]".
4-JR-N-(6-5AX-5,6- S AE-2-3) Rt e (1L
H1 5e): WE N 57%, mp>250 ‘C. 'H-NMR (400
MHz, DMSO-ds) 6: 11.67 (s, 1H), 10.34 (s, 1H), 8.31
(d, J=6.5Hz, 1H), 8.19 (d, J=8.1 Hz, 1H), 7.97 (d, J=
2.3 Hz, 1H), 7.93~7.84 (m, 1H), 7.79~7.73 (m, 2H),
7.71~7.61 (m, 3H), 7.26 (d, J = 8.7 Hz, 1H), 7.18 (d,
J=6.5 Hz, 1H); '3C-NMR (101 MHz, DMSO-ds) 6:
160.93, 139.03, 134.45, 133.88, 133.51, 132.83,
132.11, 129.25, 128.83, 128.12, 127.25, 126.28,
124.38, 122.56, 118.29, 117.51, 116.39 . MS (ESI,
positive) m/z: 428.991 2 [M+H]".
3-F-N-(6-281R-5,6- & FE-2-F8) KRBT I (fk
AW 56 IWEN 65%, mp>250 C. 'H-NMR (400
MHz, DMSO-ds) 6: 11.66 (s, 1H), 10.37 (s, 1H), 8.32
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(dd, J=7.9, 1.3 Hz, 1H), 8.19 (d, J=8.1 Hz, 1H), 7.99
(d,J=2.4Hz, 1H), 7.92~7.84 (m, 1H), 7.67 (t, J="7.6
Hz, 1H), 7.63~7.55 (m, 3H), 7.53~7.43 (m, 1H), 7.27
(d,J=8.7Hz, 1H), 7.20 (dd,J=8.3, 1.7 Hz, 1H); 13C-
NMR (101 MHz, DMSO-ds) 6: 162.10 (d, J = 248.6
Hz), 160.93, 141.84 (d, J = 6.6 Hz), 134.50, 133.87,
133.51, 132.16 (d, J = 8.0 Hz), 132.02, 128.82, 128.12,
126.29, 124.42, 123.57 (d, J = 3.2 Hz), 122.54, 120.60
(d,J=212Hz), 118.28, 117.50, 116.47, 114.21 (d, J =
24.3 Hz). MS (ESL, positive) m/z: 369.070 2 [M+H]".
45 -N-(6-581R-5,6- A FE-2-F8) I ie (fk
E1 58): IHEH 62%, mp>250 C. 'H-NMR (400
MHz, DMSO-de) 6: 11.65 (s, 1H), 10.27 (s, 1H), 8.32
(dd, J=8.0, 1.4 Hz, 1H), 8.18 (d, J= 8.1 Hz, 1H), 7.98
(d,J=22 Hz, 1H), 7.88 (t, J= 6.9 Hz, 1H), 7.82 (dd, J =
8.9, 5.2 Hz, 2H), 7.71~7.62 (m, 1H), 7.43~7.34 (m,
2H), 7.26 (d, J=8.7 Hz, 1H), 7.19 (dd, J=8.7,2.2 Hz,
1H); 3C-NMR (101 MHz, DMSO-d) J: 164.75 (d, J =
251.6 Hz), 160.93, 136.16 (d, J = 3.1 Hz), 134.40,
133.90, 133.50, 132.27, 130.29 (d, J= 9.7 Hz), 128.80,
128.12, 126.29, 124.38, 122.52, 118.27, 117.47, 116.90
(d, J = 22.8 Hz), 116.33. MS (ESI, positive) m/z:
369.070 5 [M—+H]".
(6-58AR-5,6- A TE-2-F)-2-( = F H 4 3 ) K itk
Wil (fe&40 5ho: ii#N 58%, mp>250 C. 'H-
NMR (400 MHz, DMSO-ds) d: 11.64 (s, 1H), 10.51 (s,
1H), 8.31 (d, J=7.9 Hz, 1H), 8.15 (d, J = 8.1 Hz, 1H),
8.04~7.96 (m, 2H), 7.88 (t, J = 6.9 Hz, 1H), 7.78~
7.69 (m, 1H), 7.66 (t, J = 7.6 Hz, 1H), 7.57~7.45 (m,
2H), 7.29 ~7.17 (m, 2H); C-NMR (101 MHz,
DMSO-ds) d: 160.91, 145.58, 135.90, 134.25, 133.89,
133.51, 131.91, 131.53, 128.79, 128.13, 127.99,
126.29, 123.88, 122.40, 121.47, 120.30 (d, J = 259.3
Hz), 118.19, 117.41, 115.64. MS (ESI, positive) m/z:
435.061 5 [M+H]".
N-(6-4R-5,6- A HE-2-2)-3-( =9 H A 0k ) 2K
bt (A1) 5D: EAN 62%, mp231~232 C.
'H-NMR (400 MHz, DMSO-ds) d: 11.67 (s, 1H), 10.41
(s, 1H), 8.32 (d, J= 8.0 Hz, 1H), 8.16 (d, J = 8.1 Hz,
1H), 7.96 (d, J=2.2 Hz, 1H), 7.87 (t, J= 7.7 Hz, 1H),
7.78 (d,J = 7.7 Hz, 1H), 7.73~7.59 (m, 4H), 7.27 (d,
J=28.7Hz, 1H), 7.19 (d, J= 10.9 Hz, 1H); 3C-NMR
(101 MHz, DMSO-ds) J: 160.94, 148.62 (d, J = 1.9

Hz), 141.67, 134.67, 133.83, 133.45, 132.27, 131.82,
128.84, 128.11, 126.41, 12626, 126.17, 124.71,
122.45, 12029 (d, J = 257.8 Hz), 119.54, 118.29,
117.50, 116.79. MS (ESI, positive) m/z: 435.062 7
[M+H]".

N-(6-584R-5,6- A FE-2-38 )-4-( = H A 2R ) 2K
T e % (A &9 5§): RN 59%, mp 163~164 C.
'H-NMR (400 MHz, DMSO-ds) d: 11.66 (s, 1H), 10.35
(s, 1H), 8.31 (d, /= 8.0 Hz, 1H), 8.16 (d, J = 8.1 Hz,
1H), 7.95 (d, J=2.2 Hz, 1H), 7.92~7.83 (m, 3H), 7.66
(t, J=7.5Hz, 1H), 7.54 (d, J= 8.4 Hz, 2H), 7.27 (d, J =
8.7 Hz, 1H), 7.20 (d, J= 8.7 Hz, 1H); '3C-NMR (101
MHz, DMSO-ds) 6: 160.94, 151.51, 138.73, 134.54,
133.87, 133.46, 132.04, 129.89, 128.82, 128.11,
126.29, 124.63, 122.49, 121.87, 120.25 (d, J = 258.2
Hz), 118.29, 117.51, 116.62. MS (ESI, positive) m/z:
435.062 7 [M+H]"-

3-F S L -N-(6- 584K -5,6- S FE-2- ) ATt ok i
(L&Y 5K): RN 56%, mp>250 C. 'H-NMR
(400 MHz, DMSO-ds) J: 11.64 (s, 1H), 10.25 (s, 1H),
8.31(d, J=8.0 Hz, 1H), 8.17 (d, J = 8.1 Hz, 1H), 7.99
(d,J=2.2Hz, 1H), 7.88 (t, J= 6.9 Hz, 1H), 7.70~7.62
(m, 1H), 7.44 (t, J = 8.0 Hz, 1H), 7.33 (d, J=7.9 Hz,
1H), 7.29 (t, J=2.2 Hz, 1H), 7.25 (d, J= 8.7 Hz, 1H),
7.21 (d, J=18.7 Hz, 1H), 7.16 (d, J= 8.5 Hz, 1H), 3.75
(s, 3H); 3C-NMR (101 MHz, DMSO-ds) 6: 160.91,
159.79, 141.03, 134.24, 133.90, 133.51, 132.50,
130.92, 128.79, 128.14, 126.28, 124.13, 122.45,
119.35,119.17, 118.19, 117.42, 115.93, 112.20, 56.01 .
MS (ESL, positive) m/z: 381.090 2 [M+H]".

A[5-1R-2- H A B -N-(6- 5 AR -5,6- A qE-2-3&)
MBI (&9 5D 10 N 60%, mp 104~
105 “C. 'H NMR (400 MHz, DMSO-ds) 0: 11.61 (s,
1H), 10.13 (s, 1H), 8.31 (d, J= 7.9 Hz, 1H), 8.16 (d, J =
8.1 Hz, 1H), 7.97 (s, 1H), 7.89 (t, J=7.7 Hz, 1H), 7.81
(d, J=2.5Hz, 1H), 7.72 (d, J= 8.8 Hz, 1H), 7.66 (t, J =
7.5 Hz, 1H), 7.23 (s, 2H, H-3), 7.17 (d, J= 8.9 Hz, 1H),
3.93 (s, 3H): 3C-NMR (101 MHz, DMSO-ds) d:
160.89, 156.15, 137.98, 134.17, 133.90, 133.52,
132.47, 13225, 128.76, 128.61, 128.16, 126.32,
123.83,122.31,118.09, 117.36, 115.90, 115.51, 111.45,
57.07. MS (ESI, positive) m/z: 459.001 1 [M+H]".

2,4- WAL -N-(6- 4 AR-5,6- — A FE -2- 58 ) Rl
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Wife (LAY Sm): WCRN 67%, mp 126~127 C.
'H NMR (400 MHz, DMSO-de) d: 11.57 (s, 1H), 9.82
(s, 1H), 8.30 (d, /= 9.3 Hz, 1H), 8.14 (d, J = 8.1 Hz,
1H), 7.97 (s, 1H), 7.92~7.84 (m, 1H), 7.72~7.61 (m,
2H), 7.26~7.16 (m, 2H), 6.63 (d, J= 2.4 Hz, 1H), 6.53
(d, J = 6.5 Hz, 1H), 3.92 (s, 3H), 3.75 (s, 3H); '3C-
NMR (101 MHz, DMSO-ds) 6: 164.98, 160.84, 158.42,
134.01, 133.66, 133.49, 133.12, 132.50, 128.66,
128.15, 126.29, 123.24, 122.28, 118.87, 118.01,
117.17, 114.66, 105.46, 99.58, 56.70, 56.14. MS (ESI,
positive) m/z: 411.100 8 [M+H]*,

3,4- " 5-N-(6-5 1K -5,6- A FE-2-58 ) FE R Pk i
A& sn): RN 59%, mp 247~248 C. 'H-
NMR (400 MHz, DMSO-ds) d: 11.67 (s, 1H), 10.41 (s,
1H), 8.32 (d, J=7.9 Hz, 1H), 8.22 (d, J= 8.2 Hz, 1H),
8.00 (d, J=2.2 Hz, 1H), 7.95 (d, J = 2.1 Hz, 1H), 7.88
(t,J=7.9Hz, 1H), 7.82 (d, J= 8.4 Hz, 1H), 7.71~7.63
(m, 2H), 7.28 (d, J= 8.7 Hz, 1H), 7.20 (d, J = 8.6 Hz,
1H); BC-NMR (101 MHz, DMSO-ds) J: 160.96,
140.08, 136.49, 134.71, 133.86, 133.50, 132.62,
132.18, 131.69, 128.94, 128.86, 128.11, 127.37,
126.30, 124.64, 122.61, 118.37, 117.60, 116.91. MS
(ESI, positive) m/z: 419.001 6 [M+H]".

3,5- " F-N-(6-AMK-5,6- A FE-2-F5) R
LAY 50): WER N 67%, mp>250 C. 'H-NMR
(400 MHz, DMSO-ds) d: 11.69 (s, 1H), 10.45 (s, 1H),
8.32(d, J=17.9 Hz, 1H), 8.23 (d, J= 8.2 Hz, 1H), 8.01
(d, J = 2.3 Hz, 1H), 7.95~7.85 (m, 2H), 7.73 (d, J =
1.9 Hz, 2H), 7.68 (t, J= 7.6 Hz, 1H), 7.30 (d, J = 8.7
Hz, 1H),7.21 (d,J=8.7 Hz, 1H); '3C-NMR (101 MHz,
DMSO-ds) d: 160.97, 142.88, 135.54, 134.82, 133.83,
133.51, 133.10, 131.47, 128.89, 128.12, 126.31,
125.78, 124.69, 122.60, 118.39, 117.63, 117.07. MS
(ESI, positive) m/z: 419.001 6 [M+H]".

3,4- " Ji-N-(6-5AAR-5,6- & -2- 58 ) R Ak Ik fr
&Y 5p): WE N 65%, mp>250 C. 'H-NMR
(400 MHz, DMSO-de) &: 11.68 (s, 1H), 10.37 (s, 1H),
8.32(d, J=7.9 Hz, 1H), 8.23 (d, J= 8.1 Hz, 1H), 8.00
(d, J = 2.3 Hz, 1H), 7.92~7.79 (m, 2H), 7.72~7.56
(m, 3H), 7.28 (d, J=8.7 Hz, 1H), 7.20 (d, J= 10.9 Hz,
1H); BC-NMR (101 MHz, DMSO-ds) J: 160.96,
152.56 (dd, J=253.7, 12.4 Hz), 149.65 (dd, J = 251.7,
13.4 Hz), 136.93 (d, J = 8.5 Hz), 134.62, 133.88,

133.50, 131.83, 128.83, 128.10, 126.28, 125.22 (dd, J =
8.1, 3.8 Hz), 124.60, 122.65, 119.22 (d, J = 18.5 Hz),
118.34, 117.55, 117.06 (d, J = 19.7 Hz), 116.80. MS
(ESI, positive) m/z: 387.061 0 [M+H]".

2.5 E£EMTEN

L ELISA VE7E 96 LR h P At IAL & xs
PARP1 B G PEMIHNEIEFH . BAFLI B E
(20 pg/mL), F 100 uL PBS i, HHfE4 CTF
FE IR R RN FLF A 30 pL N MR
(2 mmol/L MgCl, 1 50 mmol/L Tris, pH 8.0) [
NAD* (100 pmol/L). ¥z NAD* (25 pmol/L)
F1 SIDNA (200 nmol/L). ZJEHIAN 5 uL AR E
P4 A B I . 3@ I N 20 uL PARP (50
ng/fL) FFAE 30 CTE 1 h KRB RVGE
WE, A 50 uL BEESEAI MBI HRP, JRAE
30 ‘CN4kgEdE T 30 min IE. HJ5, A 100
uL & Hy00 A KA 0.1 mol/L Fr IR $h 221
W (pH 5.4) ¥, 14 SpectraMax M5 FlfLK
EBHAGTFKRIGE S . PARP] ERiE PR 6% =
O R ZE ) B — A FR AL D /5 R AL {2
el FR T, B ARIE T AT PARPL £E 0.5
wmol/L R & R I 2.

KH TR-FRET AN A4 BRD4 i
W . 4 E 4] BRD4 (BD1+BD2) Az HAH M AT
o MSE A TR-FRET 155 5l4& 5IR 450
WA IR . FTA R ERZ% DMSO WKEEHN
1% FTA 456 RMAEE R N7, B4 20 0L FIKR
PREYIH, AR BET ORI € 4l
HlgE. XTI, 5ul e &R T
BET Fiiff. 7ES5ECAREE 120 min J5, I Tecan
Infinite M1000 E§FR{X 43k TR-FRET 15 5. 1Cso fH
JEIEAE Prism GraphPad A A (bR HEAG TR &- S B
G BTl E - BRD4 5 1 4 R o A S H .
el BRI, B ARIE T AN BRD4 £ 0.5
pmol/L W FE N F 4 .

MDA-MB-231 #liffifE4h 78 T 10% FBS F1 1%
B R/HER RN DMEM B 923E R 4ERE, H7E 37 C
FHBEPASEREE 7R, & 5% COx. RIS /7@t
MTT 53T VAL . 4R DLREFL 3 X 10° AN LA %
FEdedpT 96 LA, FHFRASERIKEE (0.05. 0.20.
0.80. 3.20. 6.40. 12.80 umol/L) FItL &AL EE 72 ho
WEE, MELFHN 100 pL MTT & (0.5
mg/mL), FFiE— B E 4h. AR D H A
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WAAAE 150 WL DMSO H, 8 LR BN AE 570
nm M E WG .

Wik 3 fin, WK T A 7E 0.5 pmol/L iR &
XF PARP1 1 BRD4 [ryfiiil) 2 Aont = BH PE 7L s
MDA-MB-231 28 il ¥ BEFE I 58 /7 o % T =5 F 2k
BARRINEY) Sa~5c, SRR Se %f PARP1 1]
HilRe Sy ome AT = s A EEBRILEY) Sh-
55, ABOTEUACHT Sho%t PARPL F3MHI A J1 5 5% . 5b,
5i, Sk =# ML, 5k %} PARPI (30| S, i

®3  BIRHAMRESIIEE AR I E
Table 3 Enzyme inhibitory activity and cell proliferation

inhibitory activity of the target compounds
TEPEAIHIZR/9%8EK 1Cso( X s)/(umol L7)

TERIR BN 5] NBE RT3 A R T 32 % PARP1 (1)
IR ST MBI KR E TR, U A
BARIIAY) SE HIA Sk PARPL #HIRE 1. 4
X 2% R A AT, [R5 A7 SOBAR AL &4
Sn. 5p [¥] PARP1 #ffllfie /322 L e A7 18] 457 XCRUAR 1)
E) S0 55, VLEHHURESZ szt HURALE XS
PARP1 #liflgE JIE M. B T1LE4 55 F1 51 4,

At &Y%t BRD4 (4l ae /a8, Afedt—5
ikt BTROR, AR T EWES 2 72
h J5XF MDA-MB-231 4 Jfd (1) 38 GE A6 §E /1. 45 5
7~ BRD4 #1417 JQ1 kb PARP1 #1417 Olaparib A
B SR IR FE PN §E /7. H&9 51, Sm. Sn X} MDA-
MB-231 4 ()38 5 6] e 77 98 T BH % 24 Olaparib,

WA
S 005?5210 o BRD4 “;'33‘;?5'1@1 Horb 513 SAREEOENEE, SHETEZ 1Q1 KT
apari .002=+0. — 736=+0. o PN : \ .
5a 39 14 16.60+1.875 JI[PARP1, ICsp= (2.949+1.041) pmol/L; BRD4,
gb :2 i éigigig ICso= (6.956+2.258) umol/L]¥5 T-FH:24, E404E
¢ o= 25 EE g B )
54 26 6 10.94+0.587 W Sl BRI A R B RE 77 H s O p 4 71
5e 26 3 7.878+0.346 (PP RIS A T AR
gf ‘2‘2 1?5 187;1{ é;‘;‘é 2.6 XA 51 X MDA-MB-231 BB aHIEIER
g . — £13 4 &b ‘;%Q ap Y O N u\‘\
=h 54 4 21 13-40.456 pil ﬁﬁﬁ’lkﬁy ﬁaﬁ@?ﬂﬂ@ﬁﬂ%ﬁﬁ@/ﬁi/ﬁ
5i 26 13 19.99+1.082 E RGN KR R 2, e Rt
glk ;; 3(‘3‘ ﬁjgfi;g? ikt XV 2R R — AN OB R bR . AR
. 4. =R Q NN :‘%—r “A‘\/ I 1
5 2.949+1.041 6.956+2.258  1587+0.355 ﬁﬁﬂﬂ@ﬁ”ﬁ*%ﬁﬁﬂﬁ 44 51.JQ1 F Olaparib
5m 47 11 5.12440.932 %} MDA-MB-231 4L F56E 115 m (& 8). K
5n 10 5 4.17840.092 MDA-MB-231 4liffs A 5X 105 /FLINE BRI LE 6
50 26 3 13.42+1.305 , . .
+H 57 2K A 2SS 4
5p 10 . 10.07 41 250 Uk, AR TR E R . A 10 L
] 60—
O L L =Y
= e =IQI
12h g :§ 40 * = Olaparib
i 35 L T =510.3 pmol-L™!
24h % . =511 pmol-L™!
s 20 m .., =S13umolL!
48h i * *** 3% ok ok
| C HM;, i Hr‘l
pagist JQ1  Olaparib 0.3 1 3 0 1I2 2I4 48
51/(umol-L™") t/h
SxliEaA e *P<0.05 P<0.01 *P<0.001.

P<0.05 "P<0.01 "™P<0.001 vs control group.

8 1£A& 51 ¥ MDA-MB-231 ZHEITRE 00T ( X +s, n=3)

Fig. 8 Effect of compound 51 on the migration of MDA-MB-231 cells ( xts,n=3)
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RS A LE 2 i B 2 b P A R . MRS
F PBS Yeikdifife, A 51, JQ1 8% Olaparib
HEATAEFE . 76 0. 12, 24. 48 h A8EME, LU
a3 AT 240 M 7E Fi o B TR TR) R N B I RE S L. 7E 1
umol/L IR FE R, LAY 51 % MDA-MB-231 #if1
IR R5CR B AL T BH 24 JQ1 1 Olaparib. 1
ML ED) 51 FIREIAE] 3 umol/L i, X MDA-
MB-231 2R BAIHIVE A — PR, XN
TG SUT RS AN F Ak B2 AH G o
2.7 EBMRITEMN

J#1d ADMETIab2.0 W%k Chttps://admetmesh.
scbdd.com/) Filll 74L& S1 EALMER . 4k 9
B, A4 S1 IR 43 B Ak 14 R R TE jl 2 e A 3
LN, RARREME (gP=4.132) AUKEM: (1gS=
=5.056) HH T EEAR, Sz &K
Mo R EOS TR AT . JEEERIAE T
otk PAGIN—LEo% K B RE T B0R R B 4 it
WER, R EVIIAR K 73 i R4

Upper Limit Lower Limit Compoupd
MW Properties
1gP nRig
1gS fChar

gD nHer

nHA MaxRing
nHD nRing
TPSA nRot

B9 & SIHIBUMER

Fig. 9 Physicochemical properties of compound 51
3 g

245 2 1A i SRS 2 XU w4 1) ) ) e
WG, 275 EIRBENE S R4S BN 2 FhEE S AT IR
RGBT, ERZEIEIT, BT 2 F
B RIS ZE R OR, 2 A R R 750 B 25 28 ]
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