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Design, synthesis and degradation activity of BRD4-targeting ATTECs
ZHOU Luozhu, SHENG Chunquan(Department of Medicinal Chemistry, School of Pharmacy, Naval Medical University, Shanghai
200433, China)

[Abstract]
tethering compound (ATTEC) strategy and test their BRD4 degradation activity. Methods

To design and synthesize autophagic degraders targeting BRD4 based on autophagosome
BRD4-targeting ATTECs were
constructed by conjugating ispinesib that used as a LC3 ligand and JQ1 through a variety of alkane linkers. The final compounds
were confirmed by '"H NMR, *C NMR and ESI-MS, and their degradation activity in different cell lines were tested by Western

Objective

Blot. Results

BRD4 degradation activity in different cell lines. Conclusion

Five BRD4-ATTEC molecules were successfully synthesized for the first time. Compound 4 showed moderate

The novel BRD4 autophagic degraders were discovered, which

expanded the applicability of targeted autophagic degradation via ATTEC.
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WG 4 G BEZ LA 3,

(8)-5-(2-(4-(4-F K L) -2, 3, 9-— HI JL-6 H-15E
Wyt [3, 2A1, 2, 4] —MEFF [4, 3-a][1, 4] A A=5i-
6-3%) 2Lk I ) IR H B (2) F) i 45

¥ JQ1-1(100 mg, 0.25 mmol) iM% T — 54 &
(DCM, 10 mD) H, JInA 5-2 38 G2 R (1) (39 mg,
0.30 mmol) ., EDCI( 73 mg, 0.38 mmol) 1 HOBT
(51 mg, 0.38 mmol), Z & T & 8 he I 5¢ )T,
Tk (200 mD) #BE, - DCM(50 mlx3) AR, Ui sk
AHLZ, i HICKBRRR A T8, 25 T, sEcH
B3 B (DCM : MeOH = 98 : 2), 15:9% # (.3 4R ik
14(2)91 mg, 7*3 71%; '"H NMR (600 MHz, DMSO—
dg) 6: 820 (t, J=5.7 Hz, 1 H), 7.48 (d, J=8.8 Hz,
2 H), 7.42 (d, J=8.6 Hz, 2 H), 4.50 (dd, J=8.4, 5.7 Hz,
1 H), 3.57 (s, 3 H), 3.28-3.22 (m, 1 H), 3.19-3.12
(m, 2 H), 3.10-3.03 (m, 1 H), 2.59 (s, 3 H), 2.41 (d, J=
0.6 Hz, 3 H), 2.33 (t, J=7.4 Hz, 2 H), 1.62 (s, 3 H),
1.59-1.53 (m, 2 H), 1.48—1.42 (m, 2 H).,

N-((R)-1-(3-F FH-7-4-4-5210-3, 4-— A M s
Whk-2-3 ) -2-F LY 3 ) -N-(3-(5-(2-( () -4-(4-F K
3)-2, 3, 9- = HI HE-6H-BEWY IF (3, 2-/][1, 2, 4] =M
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N
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I [4, 3-a][1, 4] — R A H.-6-5L ) ZWE L ) 3Gk e
FEPHE) -4-FHOR R (4) I il 2

4k &% 2(91 mg, 0.18 mmol) % F THF-
MeOH-H,0(3 : 2 : DIRG#I(6 ml), A LiOH
(17 mg, 0.72 mmol), iR I 5 h J5 28 T, fi
FH 1 mol/L # AR pH = 6, i3k, W4E B R IE T
1, 153 A E AR 49 mg(0.10 mmol) ; B Fr 5 11 €4, &
& (49 mg, 0.10 mmol) i T DCM( 15 ml), fil A
EDCI(29 mg, 0.15 mmol ), HOBT(20 mg, 0.15 mmol)
H1 ispinesib(0.10 mmol, 52 mg), & IR M 8 h )i,
7K (300 mD) i B%, F§ DCM(100 mlx3) ZEHL, itk
AHLZ, TR RN T8, Z8 T8, Cig UM
FE 032 43 55 (MeOH : Hy0=63 : 37), 1% [ {0 [ 4
(4)59 mg(0.06 mmol) , P 4 W% 33%; 'H NMR
(600 MHz, DMSO-dy) 0: 8.24 (dd, J=8.6, 3.9 Hz,
1 H), 8.17 (t, J=5.6 Hz, 1 H), 7.81 (t, J=1.7 Hz, 1 H),
7.69-7.65 (m, 1 H), 7.50~7.47 (m, 2 H), 7.42 (d,
J=8.3 Hz, 2 H), 7.40—7.35 (m, 3 H), 7.34-7.30 (m,
1 H), 7.29-7.20 (m, 6 H), 5.89 (d, J/=16.0 Hz, 1 H),
5.55 (d, J/=10.6 Hz, 1 H), 5.06 (d, J/=16.3 Hz, 1 H),
451 (dd, J=8.1, 5.9 Hz, 1 H), 3.30-3.23 (m, 3 H),
3.20-3.15 (m, 1 H), 3.15-3.09 (m, 1 H), 3.05-2.97
(m, 1 H), 2.79-2.71 (m, 1 H), 2.61 (s, 3 H), 2.58—
2.54 (m, 1 H), 2.49 (d, /=7.0 Hz, 1 H), 2.42 (s, 3 H),
2.34 (s, 3 H), 1.87-1.76 (m, 2 H), 1.64-1.60 (m, 3 H),
1.40-1.31 (m, 5 H), 0.91 (d, J=6.4 Hz, 3 H), 0.82—
0.87 (m, 1 H), 0.49 (d, J=6.2 Hz, 3 H); “C NMR
(151 MHz, DMSO—-d,) o: 172.44, 171.88, 169.76,
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163.43, 161.57, 155.70, 155.59, 150.23, 147.64,  (m, 2 H), 3.08-3.02 (m, 1 H), 2.59 (s, 3 H), 2.41 (s,
139.97, 139.11, 137.22, 137.16, 135.64, 134.25, 3 H), 2.26 (t, J=7.5 Hz, 2 H), 1.62 (s, 3 H), 1.56—1.50
132.72, 131.14, 130.57, 130.27, 130.02, 129.34,  (m, 2 H), 1.47-1.41 (m, 2 H), 1.34-1.27 (m, 2 H),
129.11, 128.91, 128.48, 127.88, 127.11, 126.89, 1.17 (t, J=7.1 Hz, 3 H).

126.33, 119.55, 59.44, 54.35, 45.61, 42.90, 38.74,
38.11, 36.17, 35.36, 30.71, 29.33, 28.81, 23.06,
21.36, 19.95, 18.61, 14.48, 13.13, 11.75; HRMS(ESI)
m/z caled for Cs4HscClLLNgO,S (M-H)™ 996.3559,
found 996.3542; #4F2: 143.1 ~ 146.3 C.

a5, 6 A UL WA 4 Fs.

(8)-6-(2-(4-(4-F R HE)-2, 3, 9-— H KL -6 H-WE
W33t [3, 211, 2, 4] =MEJF [4, 3-a][1, 4] A A+ H.-
6-3) Z AL ) CLIR 1R (4a) Bl 45

# JQ1-1( 100 mg, 0.25 mmol) ¥ fi# T DCM
(10 mD), AL A Y 6-2 3 C 12 H i (3a, 44 mg,
0.30 mmol) . EDCI( 73 mg, 0.38 mmol) #1 HOBT
(51 mg, 0.38 mmol), 1V 8 he I 5ES, AN
7K (200 mD) Fi B, 31 DCM(50 mix3) ZEHL, WdEH
BUZ, [ FHJCKBRRR AN T4, 28 T 70, RERCHT: (1
4325 (DCM : MeOH=98 : 2), 15 1% B {0, IR Wi 4
(4a)80 mg, J=*R 59%; 'H NMR (600 MHz, DMSO -
dg) 0 : 8.17 (t, J=5.7 Hz, 1 H), 7.48 (d, J=8.8 Hz, 2 H),
7.42 (d, J=8.6 Hz, 2 H), 4.50 (dd, J=8.3, 5.8 Hz, 1 H),
4.04 (q, J=7.2 Hz, 2 H), 3.28-3.22 (m, 1 H), 3.20-3.10
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6-4% ) LWL ) PHR L Tg (4b) (1 25

HEAR 4b 15 P IRZ IR RA 4a 5 0L, 15
R B IR WK (4b) 99 mg, 77 & 76%; '"H NMR
(600 MHz, DMSO—d,) d: 8.16 (t, J=5.7 Hz, 1 H),
7.48 (d, J=8.8 Hz, 2 H), 7.42 (d, J=8.4 Hz, 2 H), 4.50
(dd, J=8.4, 5.9 Hz, 1 H), 4.04 (q, J=7.1 Hz, 2 H),
3.28-3.22 (m, 1 H), 3.20-3.10 (m, 2 H), 3.08-3.02
(m, 1 H), 2.59 (s, 3 H), 2.41 (s, 3 H), 2.26 (t, J=7.4 Hz,
2 H), 1.62 (s, 3 H), 1.54-1.47 (m, 2 H), 1.46-1.39
(m, 2 H), 1.31-1.26 (m, 4 H), 1.16 (t, J=7.1 Hz, 3 H).,
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FH 1 mol/L #i $h MR 1M pH = 6, i€, W BRI T
1, 5 H AR 61 mg(0.12 mmol) ; ¥ Fr 5 (4 &
4(61 mg, 0.12 mmol )% T DCM (15 m)H, il A EDCI
(35 mg, 0.18 mmol) , HOBT(24 mg, 0.18 mmol) FlI
k454 ispinesib(0.12 mmol, 62 mg), % RV 8 h
J&i, inzK (300 ml) #i B¢, 3+ F DCM(100 ml x 3) %
I, WA HLZ, TR BRI T, 28 T,
C g JOAHAE {63543 B (MeOH : H,0=63 : 37), 3
6, [F 14 (5) (64 mg, 0.06 mmol), Wt % 42%; 'H
NMR (600 MHz, DMSO-dj) d: 8.23 (d, J=8.6 Hz,
1 H), 8.17 (t, J=5.6 Hz, 1 H), 7.79 (d, J=1.8 Hz, 1 H),
7.68-7.65 (m, 1 H), 7.49-7.45 (m, 2 H), 7.42 (d, J=
7.9 Hz, 2 H), 7.39-7.34 (m, 3 H), 7.33-7.28 (m, 1 H),
7.28-7.19 (m, 6 H), 5.88 (d, J=16.1 Hz, 1 H), 5.54 (d,
J=10.3 Hz, 1 H), 5.05 (d, J=16.5 Hz, 1 H), 4.51 (dd,
J=8.2, 6.1 Hz, 1 H), 3.29-3.21 (m, 3 H), 3.21-3.15
(m, 1H),3.14-3.07 (m, 1 H), 3.07-3.00 (m, 1 H),2.77—
2.69 (m, 1 H), 2.60 (d, J=1.3 Hz, 3 H), 2.55-2.52 (m,
1 H), 2.50-2.47 (m, 1 H), 2.41 (s, 3 H), 2.33 (s, 3 H),
1.83-1.71 (m, 2 H), 1.62 (s, 3 H), 1.43—1.37 (m, 2 H),
1.36-1.27 (m, 3 H), 1.22-1.15 (m, 2 H), 0.90 (d, J=
6.6 Hz, 3 H), 0.87-0.80 (m, 1 H), 0.48 (d, J=5.9 Hz,
3 H); "C NMR (151 MHz, DMSO-dy) &: 172.45,
171.96, 169.74, 163.43, 161.57, 155.70, 155.60,
150.24, 147.64, 139.96, 139.11, 137.22, 137.16,
135.67, 13425, 132.71, 131.16, 130.55, 130.27,
130.03, 129.34, 129.11, 128.90, 128.48, 127.88,
127.13, 126.88, 126.33, 119.55, 59.44, 54.36, 45.62,
42.90, 38.89, 38.08, 36.18, 35.70, 30.69, 29.48, 28.81,
26.61, 25.35, 21.36, 19.95, 18.61, 14.49, 13.13,
11.74; HRMS(ESI) m/z caled for CssHsoCl;NgO,S
(M+C1)” 1046.3482, found 1046.344 3; KiFe: 143.0 ~
1452 °C,

N-((R)-1-(3-F 5E-7-50-4-A 13, 4-— A s
Whk-2-3 ) -2- 1 FE P 3 ) -N-(3-(7-(2-((S) -4-(4-F 7k
3)-2, 3, 9- = H -6 H-BEWY IF 3, 2-/1[1, 2, 4] =M
It [4, 3-a][1, 4] A% H-6-3L ) LML ) B I i
FE) NI ) -4-FH SR H I (6) 11 ] 45

AW 6 A BEBRS LAY 5 AR, 15
[ 44(6) (71 mg, 0.07 mmol), W UK 36%; 'H
NMR (600 MHz, DMSO—dj) d: 8.23 (d, J=8.6 Hz,
1 H), 8.17 (t, J=5.6 Hz, 1 H), 7.79 (d, J=2.0 Hz, 1 H),
7.66 (dd, J=8.6, 2.0 Hz, 1 H), 7.50-7.46 (m, 2 H),
7.44-7.40 (m, 2 H), 7.40-7.34 (m, 3 H), 7.33-7.28
(m, 1 H), 7.27-7.19 (m, 6 H), 5.88 (d, J=16.1 Hz, 1 H),

5.54 (d, J=10.5 Hz, 1 H), 5.05 (d, J/=16.3 Hz, 1 H),
451 (dd, J=8.3, 6.1 Hz, 1 H), 3.29-3.21 (m, 3 H),
3.21-3.17 (m, 1 H), 3.16-3.09 (m, 1 H), 3.08-3.01
(m, 1 H), 2.77-2.69 (m, 1 H), 2.59 (s, 3 H), 2.57-2.53
(m, 1 H), 2.50-2.46 (m, 1 H), 2.41 (s, 3 H), 2.33 (s,
3 H), 1.84-1.70 (m, 2 H), 1.61 (s, 3 H), 1.44-1.38
(m, 2 H), 1.36-1.28 (m, 3 H), 1.27-1.25 (m, 1 H),
1.23-1.21 (m, 1 H), 1.19-1.12 (m, 2 H), 0.89 (d, J=
6.6 Hz, 3 H), 0.87-0.81 (m, 1 H), 0.47 (d, J=6.2 Hz,
3 H); C NMR (151 MHz, DMSO—d,) &: 172.45,
172.00, 169.74, 163.44, 161.56, 155.70, 155.60,
150.24, 147.64, 139.95, 139.09, 137.21, 137.16,
135.69, 134.25, 132.71, 131.15, 130.54, 130.26,
130.04, 129.33, 129.11, 128.90, 128.47, 127.88,
127.12, 126.87, 126.32, 119.55, 59.44, 54.37, 45.62,
42.90, 38.90, 38.11, 36.16, 35.67, 30.71, 29.61,
28.89, 28.81, 26.61, 25.53, 21.36, 19.95, 18.60,
14.48, 13.13, 11.74; HRMS(ESI) m/z caled for
Cs¢HyCLNoO,SNa (M+Na)" 1048.3836, found 104
8.3892; M5 FE: 142.0 ~ 144.7 C,

AW 7. 8 G IHELWE S fis,

(R)-(9-((3-(N-(1-(3-F 3-7-5-4-5 1K -3, 4-
A MR -2-3E ) -2-F LD AL ) -4- B 3O i A
) NHL) L) -9- 5 T3 ) Z I H R BT 1R (6a)
)] 45

#% ispinesib( 100 mg, 0.2 mmol) % f# T DCM
(10 mD) 1, IMAALE 9-(CRUT S5 L) 2408 ) T
2(5a) (66 mg, 0.24 mmol ), EDCI(58 mg, 0.30 mmol)
1 HOBT(41 mg, 0.30 mmol), i FJZ i 8 ho X
NE5EJE, 7K (200 mD # 8, I DCM(50 mlx3)#<
I, AR ALZ, (R oK R e T, 28 T,
REIEHE (5,343 25 (DCM : MeOH=98 : 2), 31k i (1,
TR (6a)93 mg, 72 60%; 'H NMR (600 MHz,
DMSO-dy) d: 8.22 (d, J=8.4 Hz, 1 H), 7.77 (d, J=
2.0 Hz, 1 H), 7.65 (dd, J=8.5, 2.1 Hz, 1 H), 7.38-7.31
(m, 3 H), 7.31-7.27 (m, 1 H), 7.26-7.19 (m, 6 H),
6.74 (t, J=5.5 Hz, 1 H), 5.88 (d, J=16.1 Hz, 1 H), 5.53
(d, J=10.5 Hz, 1 H), 5.05 (d, /=16.3 Hz, 1 H), 3.26—
3.20 (m, 2 H), 2.87 (q, J=6.7 Hz, 2 H), 2.76—2.68 (m,
1 H), 2.55-2.51 (m, 1 H), 2.49-2.45 (m, 1 H), 2.33
(s, 3 H), 1.81-1.69 (m, 2 H), 1.36 (s, 9 H), 1.33-1.27
(m, 4 H), 1.23-1.15 (m, 7 H), 1.14-1.08 (m, 2 H),
0.89 (d, J=6.8 Hz, 3 H), 0.86—0.80 (m, 1 H), 0.47 (d,
J=6.2 Hz, 3 H).

(R)-(10-((3-(N-(1-(3-"F HE-7-54-4-524X -3, 4-
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(o)
o)
ot O
7=
H,N N »—@- 0 N~
’ cl BocHN ' 7N
do * f N—/_/ N
HOOC\M,NHBoc H Cl
' DCM, EDCL, HOBT 0
5a-b 6a-b
Sa n=8 6a n=8
5b n=9 6b n=9
N-
— X
NJ\[\\COOH o
o O
X
N N
— H 0 P
N ' 7=N
NS
CF,COOH Cl \ N 0 N d al
()
DCM DCM, EDCI, HOBT
Cl
7-8
7 n=8
8 n=9

5 k&7, 8 AHRE

A MR IR -2-3 ) -2-F RE TN KL ) -4-H SR A
Fo ) F ) -9- AT L) I H R BUT TR (6b)
1) 1l 45«

HE AR 6b 1A A TR S B [RIA 6a A 1L, 15
R B4 IR W A4 (6b) 82 mg, % 52%; 'H NMR
(600 MHz, DMSO—d) &: 8.22 (d, J=8.6 Hz, 1 H),
7.78 (d, J=2.0 Hz, 1 H), 7.65 (dd, J=8.6, 2.0 Hz,
1 H), 7.38-7.28 (m, 4 H), 7.26-7.18 (m, 6 H), 6.75 (t,
J=5.5 Hz, 1 H), 5.87 (d, J=16.7 Hz, 1 H), 5.53 (d,
J=10.5 Hz, 1 H), 5.04 (d, J=16.7 Hz, 1 H), 3.25-3.19
(m, 2 H), 2.87 (q, J=6.4 Hz, 2 H), 2.75-2.68 (m, 1 H),
2.54-2.51 (m, 1 H), 2.49-2.46 (m, 1 H), 2.33 (s, 3 H),
1.81-1.68 (m, 2 H), 1.36 (s, 9 H), 1.34—1.09 (m, 15 H),
0.89 (d, J=6.8 Hz, 3 H), 0.86-0.80 (m, 1 H), 0.47 (d,
J=6.2 Hz, 3 H).

N-((R)-1-(3-F FE-7-F -4-5848-3, 4-— A s m
Ik -2-3 ) -2-FH LY 3 ) -N-(3-(9-(2-((S) -4-(4-F 7K
3)-2, 3, 9- = I IE-6H-BEMY - [3, 2-A[1, 2, 4] —
It [4, 3-a][1, 4] — R A4 H-6-5L) L WL ) T- Bk i
F) NI ) -4-F B e (7) 1) o 5

¥ 1k & ¥ 6a(93 mg, 0.12 mmol) i T DCM
(3 mD) 1, i A CF,COOH(1 ml), & &N 4 h J5
ZETVE R, A IE R 73 mg(0.11 mmol) ;
B TE €0, M R M 1 (73 mg, 0.11 mmol) 5 T- DCM
(15 mD) ", i A EDCI(31 mg, 0.16 mmol) ., HOBT
(22 mg, 0.16 mmol) 4k & 4 JQ1-1(0.11 mmol,

44 mg), i TR 8 h, M7k (300 mD) #i B, I H
DCM(100 mlIx3) Z<HL, WA HL)Z, {8 F JooK i iz
BT, ZZR T, Crg OMIAE (1553 BS (MeOH -
H,0=68 : 32), 13 1 {4 & {4(7) (53 mg, 0.05 mmol),
Wi 25 IR 46%; '"H NMR (600 MHz, DMSO-d;) 6:
8.24 (d, J=8.6 Hz, 1 H), 8.19 (t, J=5.5 Hz, 1 H), 7.80
(d, J=1.8 Hz, 1 H), 7.67 (dd, J=8.6, 2.0 Hz, 1 H),
7.50-7.47 (m, 2 H), 7.46-7.42 (m, 2 H), 7.40-7.34
(m, 3 H), 7.34-7.29 (m, 1 H), 7.29-7.21 (m, 6 H),
5.89 (d, J=16.0 Hz, 1 H), 5.55 (d, J=10.6 Hz, 1 H),
5.06 (d, J/=16.3 Hz, 1 H), 4.52 (dd, J=8.3, 6.1 Hz, 1 H),
3.30-3.22 (m, 3 H), 3.22-3.17 (m, 1 H), 3.16-3.05
(m, 2 H), 2.77-2.70 (m, 1 H), 2.61 (s, 3 H), 2.58-2.53
(m, 1 H), 2.51-2.47 (m, 1 H), 2.42 (s, 3 H), 2.34 (s,
3 H), 1.84-1.71 (m, 2 H), 1.63 (s, 3 H), 1.48-1.41
(m,2H), 1.35-1.25 (m, 7H), 1.23-1.17 (m, 2 H), 1.17—
1.11 (m, 2 H), 0.91 (d, J=6.8 Hz, 3 H), 0.88—0.82 (m,
1 H), 0.49 (d, J=6.2 Hz, 3 H); °C NMR (151 MHz,
DMSO-d,) d: 172.45,172.02, 169.76, 163.41, 161.56,
155.70, 155.59, 150.23, 147.64, 139.94, 139.10,
137.20, 137.15, 135.68, 134.25, 132.71, 131.16,
130.56, 130.25, 130.03, 129.33, 129.11, 128.87,
128.46, 127.87, 127.12, 126.87, 126.33, 119.55,
59.44, 5438, 45.63, 42.91, 3891, 38.13, 36.17,
35.73, 30.69, 29.71, 29.23, 29.14, 28.81, 26.85,
25.57, 21.36, 19.96, 18.61, 14.48, 13.12, 11.74;
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HRMS(ESI) m/z caled for CsgHgoClLLNgO,S (M+H)"
1054.433, found 1054.4367; ##E: 134.7 ~ 139.1 C.,

N-((R)-1-(3-"F He-7-58-4-5A40-3, 4-— e e
M-2- 35 ) -2-F LY 56 ) -N-(3-(10-(2-((S) -4-(4-5 4
-2, 3, 9-= I H-6H-BEWY T [3, 211[1, 2, 4] — Mk
I [4, 3-a][1, 4] —H AR H-6-5L) LI ) 5% Mk i
Fo) N3 ) -4-H ER P B (8) (Al £

AW 8 A B BRS LAY 7 AL, 15
o [E1& 47 mg, B 49%; 'H NMR (600 MHz,
DMSO-d,)5: 8.24 (d, J=8.6 Hz, 1 H), 8.18 (t, J=
5.6 Hz, 1 H), 7.80 (d, J=1.8 Hz, 1 H), 7.67 (dd, J=8.6,
2.0 Hz, 1 H), 7.50-7.47 (m, 2 H), 7.46-7.42 (m, 2 H),
7.40-7.34 (m, 3 H), 7.34-7.30 (m, 1 H), 7.29-7.21
(m, 6 H), 5.89 (d, J=16.0 Hz, 1 H), 5.55 (d, J=10.6 Hz,
1 H), 5.06 (d, J=16.5 Hz, 1 H), 4.52 (dd, J=8.3, 5.9 Hz,
1 H), 3.30-3.22 (m, 3 H), 3.21-3.16 (m, 1 H), 3.16—
3.11 (m, 1 H), 3.11-3.04 (m, 1 H), 2.77-2.70 (m,
1 H), 2.61 (s, 3 H), 2.58-2.53 (m, 1 H), 2.51-2.47
(m, 1 H), 2.42 (s, 3 H), 2.34 (s, 3 H), 1.83-1.71 (m,
2 H), 1.63 (s, 3 H), 1.48-1.41 (m, 2 H), 1.35-1.25
(m, 8 H), 1.22-1.19 (m, 3 H), 1.16-1.09 (m, 2 H),
0.91 (d, J=6.8 Hz, 3 H), 0.89-0.82 (m, 1 H), 0.49 (d,
J=6.2 Hz, 3 H); °C NMR (151 MHz, DMSO—d) &
172.45, 172.02, 169.76, 163.40, 161.56, 155.71,
155.60, 150.23, 147.64, 139.93, 139.10, 137.19,
137.15, 135.69, 134.26, 132.72, 131.16, 130.56,
130.25, 130.04, 129.33, 129.11, 128.87, 128.45,
127.87, 127.12, 126.87, 126.34, 119.55, 59.45, 54.39,

A

HCT116 %t
1 umol/L Jitéd
2/

4 8
gt 1 T 1 1 113 1.7

10 pmol/L
56 7 8 4 5 6 7

45.63, 42.91, 38.93, 38.15, 36.17, 35.74, 30.69,
29.73, 29.40, 29.27, 29.22, 29.15, 28.81, 26.87,
25.57, 21.36, 19.95, 18.62, 14.48, 13.12, 11.74;
HRMS(ESI) m/z caled for CsoHggCLNgO,S (M+H)"
1068.4487, found 1068.448 8; #4f4: 132.9 ~138.5°C.,
2.3 &GPk B AR A4 - BRD4 &) 4%
Eh

KA LL 4x10° AL % BE R T 6 FLARHh,
K 3% 24 hy AR S0 06 T 2L, UM I MR B 1% PAGE
VM bR ) £ B, B 40 g MR K 5 ul EH
marker | £f, fHJE 120 V H 3k 90 min; 2K )5 1H i
300 mA %% 180 min 5% & PVDF & _I-; 5% i 45
J&i, MRYE marker BY N H B 557, Bl JoHE AP )
P19 (5%) 4] 30 min; ] TBST {5 e 5% B8 5 1 ik,
FH 5% BSA FiBAH R —L, 4 C $EIRIFE 1185 H
TBST VM 3 ¥k, &YX 10min; i 78 % — 4, &
RIEE 1 h; H TBST PERE 3 1K, BIK 5 min; )5
1E Biorad ChemiDoc &2 FFAME .

3 SLEER
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4 THig
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