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Synthesis and Activity of N'-Substitute-4-{3-( Quinoline-6-yl) Urea} Benzoyl Hydrazide Derivatives

XIE Yule', YANG Yijing >, ZHAO Shengxian’, HU Hongyu'" (1. Xingzhi College, Zhejiang Normal University, Lanxi
321100, China; 2. School of Pharmaceutical Sciences, Xiamen University, Xiamen 361102, China; 3. College of Science and Technolo-
gy, Ningbo University, Cixi 315302, China)

ABSTRACT: OBJECTIVE To design and synthesize N-substituted methylene-3-(4-( pyridin-3-yl) pyrimidin-2-yl ) amino ) benzo-
hydrazide derivatives, and evaluate their anticancer activities. METHODS  Using 3-aminobenzoic acid ethyl ester as the starting rea-
gent, a series of target compounds 4a —4p were synthesized in a 4-step reaction, and all of the target compounds were structurally char-
acterized by 'H-NMR, " C-NMR and HRMS. MTT assay was used to detect the inhibitory effect of synthetic compounds on breast canc-
er cells. RESULTS It's showed that the target compounds had certain inhibitory activity on the growth of breast cancer cells, among
which compound 4e was the best one, showing obvious inhibitory effect on breast cancer cells. The ICs, value of breast cancer cell line
MCF-7 was (2.30 +0.34) wmol - L™", and the toxicity of 4e to normal mammary epithelial cells was low(1Cg, > 100 pmol + L™").
Thus, 4e is better than the positive drug cisplatin. In addition, 4e could significantly up-regulate the protein expression level of Nur77
and induce the S-phase arrest of MCF-7. CONCLUSION This series of compounds have good anti-cancer activity and are of interest
for further study.

KEY WORDS:: benzoylhydrazine derivatives; cell proliferation; breast cancer; Nur77; S-phase arrest
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(12235-1-AP, proteintech ) , GAPDH $if {£& ( 60004-1-
Ig, proteintech) ,
L2 {3

WRS-1B {745 54X, Bruker Avance 600 %I4%
HEIIRPGE L (DMSO-d, 5 CDCLy 5], TMS S5 A
FR) , Agilent 6230 B, Attune NxT #8253 7 20 40
H4Y, Thermo Scientific ® Multiskan ® FC Rk
FRICHARAL ([ Biorad 24 H]) .

2 ZHRAEEER
2.1 PR 4-[3-(f-6-2) RE | KF R L4
& (2)

S CHR(14 ] 575 16 25 mL T LU o
A 6-F FEMEML(1. 44 ¢,0.01 mol) ,15 mL Z % ,4-F
TR OHE(1.91 g, 0.01 mol) , ZERIFERZETT
THil 2 70 ~80 C, Je i 2 h, TLC A5 J52 )i & 45
PR N o RO IRV F R A g, SRR TE,
HETA5 6 A 1 4-[ 3- (W Ibk-6-3 ) ik Ak ] 2R
FRZTE3.0 g, % 89.5% , m. p. 180. 1 ~180.4 °C;
'"H-NMR (400 MHz, DMSO-d, ) 8:9.25(s,1H) ,9. 18
(s,1H),8.76(d,J =4.0 Hz,1H) ,8.28(d,J =8.1
Hz,1H),8.21(d,J=1.6 Hz,1H),7.97(d,J =9.0
Hz,1H),7.92(d,J =8.5 Hz,2H),7.72(dd, J =
1.8,9.0 Hz,1H),7.64(d,J =8.5 Hz,2H),7.48
(dd,J=4.1,8.2 Hz,1H) ,4.29(q,J =6.9 Hz,2H) ,
1.32(t, J =7.0 Hz,3H)."” C-NMR ( 150 MHz,
DMSO-d,) §: 168.7, 152.7, 144.6, 137. 8, 135.7,
130.9,130. 1, 129.0, 123.5, 123.4,122.8, 122.3,
118.9,117.9,113.9,60. 8 ,14. 7; HRMS(ESI) m/z:
336.133 8[M +H] ", #{p{H:336. 134 3[M+H] ",
2.2 PR 4-[ (3-vkvh-6-F) IRE | K F BLIF I &
& (3)

S CHR(15 ] 57k 76 50 mL T8 5 LU o
A 4-[3-(MEb-6-25 ) IR 5L | R IR & (3.35 g,
0.01 mol),30 mL Z %, /K& W 85% (10 g,0.20
mol ) , TEREHEIR A T FHE Z 70 ~80 °C, Jewj 12 h,
TLC f il s bE EL 25 3, 45 1k RO o R B RIR HI B %
U8, CREVEUEYE, BT B AR P 4-1 3-
(M IpR-6-J5 ) IR | 2 T e 2. 60 g, it 80. 7%
m. p. 201.1 ~202.4 °C ;' H-NMR (400 MHz, DMSO-
dg) 8:9.65(brs,1H),9.15(s,1H),9.07 (s,1H),
8.76(d,J =2.8Hz,1H) ,8.27(d,J =8.1 Hz,1H)
8.20(d,J=2.00 Hz,1H),7.96(d,J=9.0 Hz,1H),
7.80(d,J =8.5 Hz,2H),7.71(dd, J =2.0,9.07

FPIE 2y ek 2024 4F 2 H A 59 45 3 )

Hz,1H),7.56(d,J =8.5Hz,2H) ,7.48(dd,J =4.1,
8.2 Hz, 1H) ,4.44 (brs,2H) ., C-NMR (150 MHz,
DMSO-d, ) 8:166.1,152.8,149.0, 144.7,142.6,
137.9,135.6, 130.0, 129.0, 128. 4, 127.0, 123.5,
122.2,117.8,113.7; HRMS (ESI) m/z: 322.128 9
[M+H] ", Fp(H:322. 1299 [ M+ H] *,

2.3 N-BURA4-[3-(vEok-6-5) IR 3 ] K 7 Bt AHAT &
0y ) &

SR 16-17 1 73k A2 TR ROV T, 58
WIIAAE [ (0. 001 mol) | 4-[ 3-( W Mk-6-4%)
JiRHE ] % HOEE PF (0.322 g, 0.001 mol ), Z [
(10 mL) , FRAEA FR S TR 28 B3 S . TLC £
Wy 2 58 4, 45 1R SO o 308, L BEBEURUE T, At
T45 N-HRAG4-[ 3-(mdsmh-6-J% ) IR 3 2% B AT A=
Yy W% 75% ~85% .

NI T 3 4-[ (3-M mk-6-45 ) IR AL | 4% 1t J0F
da; @A, % 75.1% ,m. p. 198 ~200 °C,'H-
NMR (600 MHz,DMSO-d,)8:11.39(s,1H) ,9.76(s,
1H),9.74(s,1H),8.75(dd,J =1.3,3.8Hz,1H) ,
8.27(d,J=8.0 Hz,1H) ,8.25(d,J=1.8 Hz,1H)
7.97(d,J =9.1Hz,1H) ,7.85(d,J =8.4 Hz,2H)
7.76(d,J=2.2 Hz,1H) ,7.75(d,J =1.8 Hz,1H) ,
7.65(d,J=8.4 Hz,2H) ,7.47(dd,J =4.2,8.2 Hz,
1H),2.29 ~2.18(m,2H),1.57 ~1.45(m,2H) ,
0.93(t,J=7.3 Hz,3H) ,"” C-NMR ( 150 MHz, DMSO-
dy)5:162.9,153.0,152.1,148.8,144.6,143.4,138. 2,
135.7, 129.9, 129.1, 129.0, 126.8, 123.5, 122.2,
117.7,113.6, 34.4,20.0, 14. 1; HRMS (ESI) m/z:
376.1770[ M +H] ", #p{H:376. 176 8 [M+H] ",

N'-3-HUBEP N KR4 - [ (3-MEhk-6-5E ) JIk 5 | 72
Mok E 4b. [ fa [E R, i # 80.0% , m. p. 233 ~
234 °C,"H-NMR (600 MHz, DMSO-d,)8:11.78 (brs,
1H),9.99(s,1H) ,9.78 (brs,1H) ,9.04 ~8.98 (m,
1H),8.85(d,J=8.0 Hz,1H),8.52(d,J=1.8 Hz,
1H),8.43(s,1H),8.15(d,J=9.1 Hz,1H),7.99
(dd,J=2.2,9.1 Hz,1H),7.93(d,J =8.4 Hz,2H) ,
7.85(dd,J=4.7,8.4 Hz,1H) ,7.69(d,J =8. 4 Hz,
2H),7.55(brs,1H),7.50(d,J =7.3 Hz,1H) ,7. 34
(t,J=7.5 Hz,1H),7.24(d,J =7.3 Hz,1H),2.35
(s,3H),"” C-NMR ( 150 MHz, DMSO-d, ) §:163.1,
159.8,159.6, 152. 8, 147.7,145.0, 143.3, 142.2,
140.0,138.5,134.9, 131. 1, 129.9,129.2, 129.2,
127.7,127.0, 126.6, 124.9,122.5, 117.9, 113.6,

21.4; HRMS(ESI) m/z: 424.1759 [M+H] ", Fig
- 229 -
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{H:424.176 8 [M+H] ",

N'4- AR R BE4- [ (3-MEik-6-4L ) IR Ak | 7%
PREIE de . P €0, 44, 108 78.3% , m. p. 225 ~226 °C,
"H-NMR ( 600 MHz, DMSO-d, ) §: 11.66 (s, 1H),
9.60 (d,J =11.0 Hz,2H),8.76 (d,J =2.9 Hz,
1H),8.41 (s,1H),8.30 (d,/=8.07 Hz,1H) ,8.26
(d,J =1.83 Hz,1H),7.98 (d,J =8.8 Hz,1H),
7.91 (d,J =8.4 Hz,2H),7.76 (dd,J =2.0,9.0
Hz,1H),7.70 ~7.65 (m,4H),7.49 (dd,J=4.0,
8.0 Hz,1H),7.03 (d,J =8.4 Hz,2H),3.81 (s,
3H) " C-NMR (150 MHz, DMSO-d,)§:162.9,161.2,
152.9, 148.8, 147.6, 144.4, 143.5, 138.2, 135.9,
129.8, 129.1, 129.1, 127.5, 126.9, 123.6, 122.2,
118.5,117.8,114.8,113.7,55. 8; HRMS (ESI) m/z:
440.170 0 [M +H] * ,FE{S{H:440. 171 7 [M+H] ",

N'4-G R4 -[ (3-nmph-6-3 ) IR JE | 28 Y i
ik 4d . (AR A % 80.9% ,m. p. 260 ~261 C,
"H-NMR (600 MHz, DMSO-d, ) 8:11.86 (brs, 1H) ,
9.53(s,1H),9.52(brs,1H),8.78(d,J =2.9 Hz,
1H) ,8.46(brs,1H) ,8.32(d,J =8.0 Hz,1H) ,8.27
(d,J=1.8 Hz,1H),7.99(d,J =9.1 Hz,1H) ,7.92
(d,J=8.0 Hz,2H) ,7.79 ~7.73(m,3H) ,7. 68 (d,
J=8.4 Hz,2H),7.57 ~7.44(m,3H) ,”C-NMR (150
MHz, DMSO-d, ): &6 163.1, 152.9, 149.3, 148.6,
146.3,144. 1, 143.6, 142.6, 141. 1, 138.2, 136. 2,
134.8,133.9,129.6, 129.4,129.2,129.1, 126.7,
123.8, 122.2, 117.8, 113.7; HRMS ( ESI) m/z:
444. 116 1[M +H] ", B} 444. 117 0[M + H] *

N'-3-GE R HE4-[ (3-ipk-6-J5t ) IR 35 | 24 FH gt
ik de . (e [ 4, % 83.5% ,m. p. 255 ~257 C,
"H-NMR (600 MHz, DMSO-d, ) §:11.92 (brs, 1H) ,
9.29(brs,2H),8.81 ~8.72(m,1H) ,8.45(brs,1H) ,
8.28(d,J =8.0 Hz,1H),8.23(d,J =1.5 Hz,1H),
7.97(d,J =9.2 Hz,1H),7.93(d,J =8.0 Hz,2H),
7.79 (brs, 1H),7.74 (dd, J = 1.8,9.1 Hz, IH),
7.71 ~7.64(m,3H),7.53 ~7.44(m,3H)."” C-NMR
(150 MHz, DMSO-d, ) §:163.2,152.8,149.0,145.9,
144.7, 143.5, 137.9, 137.2, 135.6, 134.1, 132.1,
131.2, 130.0, 129.3, 129.0, 127.4, 126.6, 126.2,
123.5, 122.2, 117.8, 113.8; HRMS ( ESI) m/z:
444116 1 [M+H] " Hp(H.444. 1222 [M+H] ",

N'-3,5-FUBEME R A4 (3-Meip-6-J ) IR 5L | %
FH TG ik 4F . 1 8 [ 44, % 78.1% , m. p. 225 ~
227 °C ,"H-NMR (600 MHz, DMSO-d,)&:11. 82 (brs,

+ 230 -
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1H),9.75(brs,1H) ,9. 60 (brs,1H) ,8.95(d,J =3.6
Hz,1H),8.70(d, J = 8.0 Hz,1H),8.43(d, J =
1.8 Hz,1H) ,8.39 (brs,1H),8.10(d,J =8.8 Hz,
1H),7.92(d,J =8.8Hz,3H),7.75(dd, J =4.5,
8.2Hz,1H),7.68(d,J =8.4 Hz,2H),6.88 ( brs,
2H) ,6.57 (brs,1H),3.79 (s,6H); “C-NMR (150
MHz, DMSO-d, ) §: 163.2, 161.1, 152.8, 147.7,
146.0,143.4,140.5,139.5, 136.9, 129.6, 129.2,
126.9,126.1,125.9,122.4,117.9,113.7,105.2,
102.6, 55.8; HRMS ( ESI ) m/z; 438.1922
[M+H] ", Hp(H:438.1925 [M+H] ¥,

N'-3,5-HUA B R JE-4- [ (3-M k-6 ) iR A |
W H R 4 (6 [ A Yo% 85.0% ,m. p. 223 ~
225 °C,' H-NMR (600 MHz, DMSO-d, ) §:10.75 (s,
1H),9.07 (s,1H),8.54(s,1H),7.72 ~7.69 (m,
2H),7.64(d,J =8.8 Hz,2H) ,7.56 (s, 1H),7.22
(d,J=8.6 Hz,1H),7.02(dd,J=1.8,8.6 Hz,1H) ,
6.03(d,J =1.5 Hz, 1H), 11.82 (brs,1H),9.75
(brs,1H),9.60 (brs,1H),8.95 (d,J =3.67 Hz,
1H),8.70 (d,J=8.07 Hz,1H) ,8.43 (d,J=1.83
Hz,1H) ,8.39 (brs,1H) ,8.10 (d,/=8.8 Hz,1H),
7.92 (d,J =8.8 Hz,3H),7.75 (dd,J =4.6,8.2
Hz,1H),7.68 (d,J=8.4 Hz,2H) ,6. 88 (brs,2H),
6.57 (brs,1H),3.79 (s,6H)."” C-NMR (150 MHz,
DMSO-d, ) 8: 163.2, 161. 1, 152.8, 147.7, 146.0,
143.4,140.5,139.5,136.9, 129.6, 129.2, 126.9,
126.1,125.9,122.4,117.9,113.7,105.2, 102. 6,
55.8; HRMS(ESI) m/z; 470.1806 [M+H] " i
{H:470. 182 3[M+H] ",

N'-3 ,4- WA B 7R Jk-4- [ (3-M k-6 ) fIiR A |
AR WEME 4h: A IR 75.0% , m. p. 221 ~
222 °C,'H-NMR (600 MHz, DMSO-d,)5:11. 68 (brs,
1H),9.92(brs,1H) ,9.72(brs,1H) ,9.01(d,J =4.0
Hz,1H),8.83(d,J=8.4 Hz,1H),8.50(d,J=1.8
Hz,1H),8.40(s,1H),8.14(d,J =9.1 Hz,1H),
7.98(dd,J=2.2,9.1 Hz,1H) ,7.92(d,J =8.4 Hz,
2H),7.83(dd,J=4.9,8.2 Hz,1H) ,7.68(d,J =8. 4
Hz,2H),7.35(s,1H),7.20(d,J =8.0 Hz,1H),
7.03(d,J =8.4 Hz,1H) ,3.83 (s,3H),3.81 (s,
3H),"”C-NMR (150 MHz,DMSO0-d,)8:162.9,159. 5,
152.8,151. 1, 149.5, 148.0, 145. 3, 143.2, 141.9,
139.9,129.8,129.1, 127.6, 127.2,126.5, 125.2,
122.5,122.3,117.9, 113.6, 111.9, 108.6, 56.0,
55.9;HRMS(ESI) m/z; 470.182 3[M +H ] ", Fi
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{f:470. 180 6[ M +H] ",

N'-2-55 Be-4-H1 A e 7 R Bk -4-[ (3-8 k-6 )
JORE |4 HY I i 4 (3 £ [ 44 R 3R 76. 6% , m. p.
204 ~206 °C ,"H-NMR (600 MHz, DMSO-d, )&:11.95
(brs,1H) ,11.75(s,1H) ,9. 48 (brs,2H) ,8. 76 ( brs,
1H),8.56(brs,1H) ,8.29(d,J =6.4 Hz,1H) ,8.24
(brs,1H),7.97(d,J =8.4 Hz,1H),7.93(d,J=7.3
Hz,2H),7.75(d,J =8.0 Hz,1H) ,7.68(d,J =7.7
Hz,2H),7.48 (brs,1H),7.42(d,J =5.6 Hz,1H)
6.57 ~6.46(m,2H) ,3.79 (brs,3H) ., C-NMR ( 150
MHz, DMSO-d, ) §: 162.6, 162. 4, 159.9, 152.9,
148.9,148.8,144.6,143.6,138.0,135.7,131.7,
130.0,129.2,129.1,126.2,123.5,122.2,117. 8,
113.7,112.3,106.9, 101.7,55.8; HRMS ( ESI)
m/z: 456.1620 [ M + H]*, Pl it (i 456. 1666
[M+H] ",

N'2,4-Z R HE4-[ (3-menk-6-45 ) JlRAL ] 4
Ttk 4 < 11 €0 [ 442, 0ic % 78. 2% ,m. p. 270 ~271 °C,
"H-NMR ( 600 MHz, DMSO-d, ) §:11.91 (brs, 1H) ,
9.23(brs,2H) ,8.76(d,J =2.9 Hz,1H),8.65 (brs,
1H),8.27(d,J =8.0 Hz,1H),8.22(d,J=1.1 Hz,
1H),8.00(d,J=7.3 Hz,1H),7.97(d,J =9. 1 Hz,
1H),7.93(d,J =8.0 Hz,2H),7.73(d,J =7.3 Hz,
1H),7.66(d,J=8.0 Hz,2H) ,7.47(dd,J =4.0,8.0
Hz, 1H), 7.36 (t, J = 9.1 Hz, 1H), 7.21 (t,
J=7.7 Hz,1H) ,” C-NMR (150 MHz, DMSO-d, ) : &
163.0,160.5, 152.8, 149.0, 144.7, 143.5, 139.5,
137.9,135.6,130.0,129.3,129.0,128.3 (dd, J =
3.0,9.0Hz),126.5,123.5,122.2,119.3 (dd, J =
3.0,9.0Hz),117.8,113.8(dd,J =4.5,22.5Hz),
113.1,104.9(t,J =27.0Hz); HRMS (ESI) m/z:
446.138 5 [M+H] ", P {H:446. 142 3[ M+ H] ",

N'-2,4- R HE4-[ (3-menk-6-58 ) JIiRAE ] 4
Pk itk Ak ;12 [ 4R W% 80. 5% ,m. p. 281 ~283 °C,
"H-NMR ( 600 MHz, DMSO-d, ) §:12.06 ( brs, 1H) ,
9.68(s,1H),9.52(s,1H),8.97(dd,J =1.5,4.7
Hz,1H),8.82(brs,1H),8.75(d,J =8.0 Hz,1H),
8.45(d,J=2.2 Hz,1H),8.12(d,J =8.9 Hz,1H) ,
8.04(d,J=8.0 Hz,1H),7.94(dd,J =2.0,9.0 Hz,
3H),7.79 (dd, J =4.7,8.4 Hz, 1H),7.73 (d,
J=2.0Hz,1H),7.68(d,J =8.8 Hz,2H),7.56 ~
7.50 (m, 1H) " C-NMR (150 MHz, DMSO-d, ) : §
163.1,159.7,159.5,152. 8, 145.3, 143.6, 142. 4,
141.9,139.9,135.4, 134.2,131.3,129. 8, 129. 3,

FPIE 2y ek 2024 4F 2 H A 59 45 3 )

128.5,126.6, 126.5,125.2,122.5,117.9,117.7,
113. 6 ;HRMS(ESI) m/z: 478.081 (M +H ] ", Fi
{f:478.083 2[M+H] ",

N'-2,5- NN EE4- [ (3-mEmk-6-2 ) JIR AL ] 7R
Pk JiE 41 19 €0 [ 440 Ui % 85. 0% ,m. p. 289 ~291 C,
"H-NMR ( 600 MHz, DMSO-d, ) 8:12.13 (brs, I1H) ,
9.88(s,1H),9.70 (brs,1H),8.99(dd,J=1.2,4.7
Hz,1H),8.86 ~8.74(m,2H) ,8.48(d,J =2.2 Hz,
1H),8.13(d,J =9.1 Hz,1H),7.99 ~7.90 (m,
4H),7.83 (dd, J =4.8,8.3 Hz, IH),7.68 (d,
J=8.8 Hz,2H) ,7.56(d,J =8.6 Hz,1H),7.49(dd,
J=2.5,8.6 Hz,1H) ,” C-NMR (150 MHz,DMSO-d, )
S 163.2,159.9,152.8, 145.0, 143.6, 142.0, 142.0,
140.0, 133.9, 132.7, 132.1, 132.0, 131.2, 129.8,
129.3, 126.6, 126.2, 124.8, 122.5, 117.9, 115.8,
113. 6;HRMS(ESI) m/z; 478.081 8 [M + H] ", #lip
{H:478.0832 [M+H] ",

N -2- 317 FP -4 [ (31 k-6~ ) IR 35 ] 28 H
Pk dm ;P06 A Y5 80. 3% ,m. p. 243 ~244 C
"H-NMR (600 MHz, DMSO-d, ) 8:11.77 (brs, I1H) ,
9.56(brs,2H) ,8.75(d,J =2.5Hz,1H),8. 37 (brs,
1H),8.27(d,J =8.0 Hz,1H) ,8.23(d,J=1.8 Hz,
1H),7.97(d,J =8.8 Hz,1H) ,7.91(d,J =8.4 Hz,
2H),7.85(s,1H),7.75(dd,J =2.0,8.9 Hz,1H),
7.66(d,J=8.4 Hz,2H) ,7.47(dd,J =4.2,8.2 Hz,
1H),6.93 (brs,1H) ,6.64 (brs, 1H) ,"” C-NMR ( 150
MHz,DMSO0-d, ) §:163.0,152.9,150.0,148.9,145.5,
144.7, 143.5, 138.0, 137.5, 135.6, 130.0, 129.2,
129.1, 126.6, 123.4, 122.2, 117.7, 113.7, 113.6,
112.7; HRMS(ESI) m/z: 400.137 4 [M+H]* #ip
{H400.140 4 [M+H] ",

N'-IGEW}-2- 3. F B4 [ (3-M hk-6-J ) iRk | 4%
Pk A P68 [ R iR 80. 3% ,m. p. 259 ~260 °C,
"H-NMR (600 MHz,DMSO-d,)5:11.75(s,1H) ,9.19
(s,2H),8.76 (dd,J =1.1,4.0Hz, 1H),8.69 (s,
1H),8.28(d,J=7.7 Hz,1H) ,8.23(d,J =2.2 Hz,
1H),7.98(d,J=8.8 Hz,1H),7.91(d,J =8.8 Hz,
2H),7.73(dd,J=2.3,8.9 Hz,1H) ,7.66(d,J =8. 8
Hz,3H),7.50 ~7.44 (m,2H),7.20~7.09 ( m,
1H) ,”C-NMR( 150 MHz,DMSO-d, )5:162.9,152. 8,
149.0, 146.5, 144.7,143.4,142.8,139.8, 137.9,
135.6,131.2,130.0, 129.2,129.0, 128.3, 126. 8,
123.5,122.2, 117.9, 113.8; HRMS ( ESI) m/z:

416.116 8 [M +H] ", #i{H416. 1176 [M+H] ",
- 231 -
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MRk 4 -3 7 64 (3-ms mk-6-36 ) ik 35 | R
Pk filk do - 168 [E144¢, Ui % 83.4% ,m. p. 265 ~267 °C,
"H-NMR (600 MHz, DMSO-d, ) :6 12.17 (brs, 1H),
9.40(brs,1H),9.39 (s, 1H),9. 12 (brs, 1H),9.00
(d,J=4.2 Hz,1H) ,8.78(d,J =2.3 Hz,2H) ,8.32
(d,J=7.8 Hz,1H),8.25(d,J=2.2 Hz,1H),8.12
(d,J =8.4 Hz,1H),7.99(d,J =8.8 Hz,3H),
7.88 ~7.82(m,2H),7.77(dd,J =2.3,9. 1Hz,2H) ,
7.71(d,J=8.6 Hz,2H),7.50(dd,J =4.1,8. 1 Hz,
1H),"” C-NMR ( 150 MHz, DMSO-d, ): & 1163.2,
152.9,150. 8, 148.7, 148.7, 144.7, 144. 1, 143. 8,
138.1,136.2,135.7, 130.2, 130. 1, 129.6, 129. 4,
129.1,128.1,126.3,125.2,124.8,123.8,122.3,
120.3,117.9,113.8; HRMS ( ESI) m/z; 461.174 9
[M+H] ", 3 461. 1721 [M+H]*,

N'- (258 M k-3 7. FH 3 ) 4-[ (3-14 mpk-6-32% )
JIREE 28 R P JE 4p s 11 5 AR, W% 78. 9% , m. p.
248 ~250 °C ,"H-NMR (600 MHz, DMSO-d, )§:12. 20
(brs,1H),9.46(d,J =12.1 Hz,2H),8.95(d, J =
13.9 Hz,2H),8.76(d,J =2.5 Hz,1H) ,8.28(d, ] =
8.0 Hz,1H),8.25 ~8.18(m,2H) ,7.98(t,J =8.0 Hz,
4H),7.85(t,J =7.5 Hz,1H),7.75(dd, J = 2.0,
8.9 Hz,1H),7.72 ~7.66(m,3H),7.47(dd,J =4.0,
8.0 Hz,1H) ,” C-NMR (150 MHz, DMSO-d, )§:152.9,
149.0, 148.9, 147.5, 144.7, 142.6, 138.0, 136.0,
135.6, 132.2, 130.0, 129.4, 129.4, 129.0, 128.3,
128.1, 127.4, 126.8, 126.3, 123.5, 122.2, 117.8,
113.8; HRMS(ESI) m/z: 495.1279 [M+H]*  #ip
{H495.1331 [M+H] ",

2.4 RN AR VE PR

SR TR AR GE W 5 DY 00 ( MITT) 325000 3 T 4a ~
4p X} MCF-7 Jifr e 4 i (% 44 S0 e b Jeg 3 1 . Ak
TR ECA R AR S R 1 0 B — R, A BT A
S3EN 0. 25 % (1% e 28 1 B T Ak v T Ak , o I BE 2
M BEvE 8, A Z T 2 ~ 4 x 10* A4~ 41 i ) &
W HFPTF 96 fLAk I, 180 pL &AL, & H R CO,
BEFRFh R R 24 h W, ImAZ XL B Y
DMSO %W, & fL 20 pL, I A & & 5 80k
10% FY I35 15 77 W 80 wL, 15 3% 48 ho 4 MTT Jin
A 96 fLHr, BFAL 20 L, $EFEAH RN 4 h, 17
2 EIWEW, A DMSO, £ 4L 150 pL, A48 K E
PR¥FE S min,  FHRGFI G0 58 A5 A AE 4 R 570 nm
A0 7 AL B DGR EEAE (OD {BL) |, I 353000 240 Jf 1%
FERAMEI (AL T) .

£ 232

Chin Pharm J, 2024 February, Vol. 59 No.3

MR % = [ (BHHEXT 4L OD fH - Z iKY
OD &) /BAPEXT BE4H OD {i ] x 100% A~ (1)

THER AL BT A 30 23, 7 LUK 54
B/‘J ICSO{EO
2.5 IR E kAN AL A 3 e E A kR KT
ty % 7

W LR ASHI 20 Bl 8% 77 5, PBS Yk 5 R mT 24
FRSCRE . TR 1) RIPA 43N A 100 x Cocktail
B B0 75 L 100 x B R B 1 701, 45 2 e v 7
YA, vk 245 20 min J5 A M USCHE SRR TR T b
JCUFR 1.5 mL EP 4591 ,4 °C,12 000 r + min ™", &
O 15 ming AR B FIERIHAY 1.5 mL EP 45
1, A 5 x Loading buffer Jii L4 J& B in#A 10 min
WEFE s AS P, Y2 11 5 AT B 4% SDS-PAGE M7k, HLIK
SER S I B R, He BB AC i L PVDF 58 (1% i
P E , HEH A, B g = BA e, A VK & IF 4N R
R T IE . RS S , B /0 A =]
IR PVDF B A 5% RG24~ 5 vh = i
12 h, BPAIS5HG A TBST S PEAR 3 I, 4% IR SE
s B 2 AT B —Pi 4 Cid s & i
HEMEME LS by B—Ht, 44 5547 TBST =3
PRV 3 U IMAHR. L, ERIFF 1 ~2 h, R
PU K SEEe A 4 &5 I TBST Pk 3 WK, 1Lz
RICHAGAN B,
2.6 40 B AR U AR AR S AR U A A A x4 B R
Hy % v

WA A B R A . BB AL 20 0, 2 )5
T TR SO () 240 L35 S0, W T i A ) i B 4
JL, PR M B B0 . 1000 g A2 A B L
3 ~5 min, /NCIRER BV, ALY 1 mL yKis B 1)
PBS DL 20 A, - 0% 50 DT UE 40 A, /N0 R |
o A1 mL KB 70% 2,1, B2 TR S,
4 CEEIRH, 1000 g 2247 B0 3 ~5 min JLIEH
JL, NI B B ITAZ 1 mL pKiS FA 1Y PBS, &
AN, FRRE L UTIELNM , /N IR R B3 e R
A0 AL G i A 0.5 mL ft Ak P E B 0 R (
0.5 mLjIA 25 L BT IE L3 (20 x ) F1 10 L
RNase A(50 x ) ), 218 I 5 7 S AL i vE , 37 C
WIS 30 min, FifiJ5 AT LA 4 °C 5ok B A7 L .
et 5E UG BAE 24 h N 58 ) AR I, SR BB TE Y
7Y = W i LU P = W ol R B TR e w0
FEWR IR 488 nm I K ARSI 21 68,58 , [] B A
RGBSR S S 23 BT R 617 240 il DNA 57
T FOGHEUR 737 .
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3 #RE5ITE

HFRE AP0 A B LA 6-5 5 s iy ke B ke
Wt 3 B RN AR T — RIMLE Y 4a ~ 4p, IEiE
i H-NMR " C-NMR 1 HRMS %} i & H bR L& 9
PEAT T 45RO E o R FH V5 Ak M s i DY 250k ( MITT)
ey, LA MCF-7 i 40 i/, %o & i) 16 4~ B
PG ) 4a ~ 4p HEAT RSN IR 16 PEVE A, 1
MRREE G F 3R 1, 250, ORI by do 56 (1
HlE P AT IS &AL, 5 B IEA BT MCF-7
PGP AR R, AR IR — AR (4b ~
de) ,3-FHUC (de) >4-FHU (4d) > 4-HH A FEHUAR
(4¢) >3-H LR 7R 1 — U (4f ~41) 3,
6- " AHUL(41) >4 ,6-— Bt (4k) >4,6- 4L
R (4j) >3,5-ZHIEIRAC (4F) >3, 4- T AR
(4h) >2-F2JLA-H A SLHU (41) >3, 5- 2 HH AL
R (4g) s TEHAB LA (4m ~dp) |, 2-58-3-HRUA L ik
(4p) > EMT AR (4m) > WEIEEC (4m) > 4-1 bk
f(40) . Hrp de Fl 41 PR AT, LHAL G W) e H
1C4, [ 4(2.30 £0.34) wmol - L™', Jv4h, de it i %7
FUBR - 2 A i #3535/ (1G5, > 100 wmol « L71)

Western blot 27 6 45 W K B, ] 4e, 41 4b 3
MCF-7 4iifffl 4 h )5, b %5 B[R] 48 , 55 00 BRALAH Eb
BT LEA R4 Nur77 28 2 kK7 (K
3) I H AT LA H 4e X TP Nw77 2 H R IR
FUAME R B, R e AR LR AN
Nur77 K, i HAE Y 2E TR 5 Z A0 G SR 1A A6
TR GG ) S B 45 R W, FH 4e (3 pumol - L71)
AbEE MCF-7 4 fif1 24 h )5, 5XFRAIAH L, 46 F S 1
2 A B B3 (& 4) o SR & A S HikH
UiiE, WA AT RE & DNA A i Fe b B0 T 483405, sk
SR S H HEL ) S B 1 0 G i R A e B0 ] A, DA T
(A5 R 240 M TG IR N S A2 3 G2 H1, Ak
PRI U 75 B2 — 2 9T o

4 & it

WL Ir T ARG MR BOB ORI, B LT 16 ST
) N -4 1§ 3-( g mpk-6-35 ) JIR 2 FR G A A=
Yy 4a ~ dp, H 45 #9 4' H-NMR, " C-NMR #1 HR-MS
TR, HE— 20V 1A G 0T L Mg 240 ) 2B R
HilfEH, Hrp b5 9 de TEPEEAL, HAL T FHEZ
Cisplatin,, de Hi . 2 11 ] L M8 40 L 1 15 59, 951
LR AR L B S HA BEL , FEALI AT BB AL
PHAHMI N Nur77 F5 1 1 FRIK8KF o FEARR M TAEH
Boxf de JEITHE— DS

FPIE 2y ek 2024 4F 2 H A 59 45 3 )

R1 EAREY da~dp BALAFEEE. n=3 x5

Tab.1 Antitumor activities of compounds 4a —4p in vitro. n =

3,x%s
IC50/pumol - L1
Compound Substituent R
MCF-7
4a }{\/ >50
b ;O 21.27 £0.87
4c —g@ocm 13.68 +0.35
4d —%@a 9.41 £0.27
Cl
de @ 2.30 0. 34
ar @ 18. 03 0. 56
OCH;4
4g 20.62 +1.56
OCH;
OCH;
4h : OCH. 19.06 +1.23
HO
4i @ 20.18 0.3
- OCH,
. 4 F
4 10.29 +0.36
F
g al
4k 7.76 =0. 44
Cl
Cl
a1 @ 4.14£0.23
Cl
(¢]
4m » 23.93 £0.34
S
4n ® 19.30 +1.34
7
40 = 25.50 £0.76
Cl /N
ap < 12.62 £0.78
Cisplatin 9.62 +£0.28

Chin Pharm ], 2024 February, Vol. 59 No.3 233



MCF-7 A MCEF-7 B

3umolL' 4e O 2h 4h 5 umol Lt 41 0 2h 4h

Nur77

Nur77

A,B-MCF-7 ZHf{u%fi#z 24 h J550 A 41(5 wmol « L-1) 4e(3 wmol + L-1)
SEFR, T2 4 b5 o3 SINORE B G B A I A 3 IR rh 2 2R
A, B - MCF-7 cell were plated for 24 h and then treated with 41(5 pmol - L )

GAPDH

and 4e(3 pmol - L~ hy. Samples were collected 2 and 4 h later,and the results in

the figure were obtained by western blot assay.

B3 fuadyde LI Nu77 & @k ik AP

Fig.3 Compound 4e up-regulated Nur77 protein expression

c ! A B
. ontro de
2.5%10°H
1.2x10°
X %S:39.4 %8S:46.6
2.0x10°H
900+
= 1.5x10 =
3 3 6004
“ 1.0x10 ©
500 3009
ol A DI S —
S S S S S S S S
N A\ A\ N N N A A
S+ SF 5F S+ N S 5 +
ST RPN N

FL10-A:B610-A
A B - J% 7 DMSO 5k 4e 4bF MCF-7 410 24 h J5 , 55 20 i I FH JE) 3046 )
TR A AT
A, B —treated MCF-7 cells with DMSO or 4e for 24 h, cells were collected and test-

FL10-A:B610-A

ed with a cycle detection kit.
B4 b4 de T MCF-7 131 S H1 1 #
Fig. 4 Compound 4e induced S-phase retardation of MCF-7
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