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Synthesis and biological activity of 1H-pyrrol2( 5H) -ones
ZHAO Fangzhen ZHUANG Chundin GUO Zizhao SHENG Chun-quan YAO Jianzhong MIAO Zhen-yuan ZHANG Wan-nian
( Department of Medicinal Chemistry Second Military Medicinal University Shanghai 200433 China)

Abstract  Objective To study the biological activity of 1 H-pyrrol2( 5H) -enes which introduced substituted phenyl group as
side chain. Methods By introduction of 5-substituted phenyl group a serial 1 H-pyrrol2( 5H) -ones were synthesized and their struc—
tures were confirmed by 'H NMR and MS. The binding constant K; was assayed by the fluorescence polarization binding assay method.
Results Thirteen title compounds exhibited stronger protein binding activities and compound 4e showed five times higher than positive
drug. Conclusion The introduction of electron-attracting groups was beneficial to improve their activities. Among them the nitro
group was preferred group.
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4a: R = 4-tertiary butyl
4b: R = 4-fluorine

4c: R = 4-bromine

4d: R = 4-chlorine

4e: R = 4-nitro

4f: R = phenyl

4g: R = 4-methoxy

4h: R = 4-trifluoromethyl
4i: R = 2,4-dimethyl

4j: R =2,4-dichlorine
4k: R = 3,5-dimethyl

41: R =3-hydroxy

4m: R = 2-bromine

:a-CH;OH CH;0Na 70 C 3 h; b-subsitituted benzaldehyde pyridin-3-ylmethanamine dioxane 1t 24 h.

2

2.1 2B AARXEAFR2-THR T E 3 694
R 29.2 ¢ (0.2 mol) .
12.0 g (0.1 mol) 2 mol/
L / 70 C
3h 2 L
pH 3-~4
15.0 g
3 72.8% . 'H NMR (300 MHz DMSO-
d) & 14.83 (s 1H) 8.06 (d 2H J=7.5
Hz) 7.70 (1 1H J=7.1Hz) 7.57 (d 2H J
=7.5Hz) 7.11 (s 1H) 3.85(s 3H). ESI-
MS (m/z): 207.29 M + 1 *,
2.2 BARMLAS Y 4a ~4m 895 0.1 mol
1.1 g (0.1 mol) 3—- 2 ml
30 min, 2
0.21 g( 0.1 mol) 3
24 h,
4a ~4m.,
4 3-

1 4-
ml1 4-

100 ml
4 S5 4- ) 3-
)dH-  2(5H)- (4a):
90.7% mp 275 ~279 °C '"H NMR (500 MHz DMSO-
d,) 8 11.80 (s 1H) 8.42(d 1H J=3.8 Hz)
8.26 (s I1H) 7.72(d 2H J=7.3Hz) 7.55(m
IH) 7.44 (m 3H) 7.26 (m 3H) 7.19 (d 2H
J=8.2Hz) 5.35(s 1H) 4.71(d 1H J=15.5
Hz) 4.07 (d 1H J=15.5 Hz) 1.21 (s 9H).
ESI-MS (m/z): 426.28 M - 1 .
4- S5 4- ) 3-
)dH- 2 (5H)- (4b):
56.5% mp 265 ~269 C 'H NMR (500 MHz DM-
SO-d,) & 11.98 (s 1H) 8.45(d 1H J=4.7

13-

Hz) 8.28 (s 1H) 7.71 (d 2H J= 8.4 Hz)

7.30~7.55 (m 7H) 7.07 (m 2H) 5.38 (s
1H) 4.74(d 1H J=5.5Hz) 4.10(d 1H J
=15.5 Hz) . ESI-MS (m/z): 388.05 M - 1 .
4- 54 4- )3-  dA3-
ydH-  2(5H)- (4c):
66.9% mp 262 ~264 °C 'H NMR (500 MHz DM-
SO-d,) & 12.11 (s 1H) 8.45(d IH J=4.6
Hz) 8.30 (s 1H) 7.70 (d 2H J=7.5 Hz)
7.41 ~7.54 (m S5H) 7.30 (m 3H) 5.35 (s
1H) 4.76 (d 1H J=15.5Hz) 4.08 (d 1H J

=15.5 Hz) . ESI-MS (m/z): 451.65 M + 1 *.
4- 54 4- )3-  dA3-
)dH-  2(5H)- (4d):
61.9% mp 262 ~264 °C 'H NMR (500 MHz DM-
SO-d,) & 12.10 (s 1H) 8.45(d 1H J=3.7
Hz) 8.29 (s 1H) 7.70 (d 2H J=7.3 Hz)
7.30~7.56 (m 4H) 7.28 (m S5H) 5.37 (s
1H) 4.76 (d 1H J=15.5Hz) 4.09 (d 1H J
=15.5 Hz) . ESI-MS (m/z): 403.77 M - 1 ~.
4- 54— ) 3-  dA3-
YdH-  2(5H)- (4de):

69.9% mp 260 ~263 °C 'H NMR (500 MHz DM-
SO-d,) & 12.30 (s 1H) 8.43 (d IH J=3.9
Hz) 8.29 (s 1H) 8.09 (d 2H J=8.8 Hz)

7.70 (d 2H J=7.2Hz) 7.51~7.58 (m 4H)

7.26~7.43 (m 3H) 5.53 (s 1H) 4.74 (d

IH J=15.5Hz) 4.18 (d I1H J=15.5 Hz) .
ESIMS (m/z): 387.84 M + 1 *.

4- S541- )3- dA3- ) -
1H-  2(5H) - (4): 71.4% mp
266 ~270 C 'H NMR (500 MHz DMSO-d,) &:
11.85 (s 1H) 8.43 (d 1H J=3.8 Hz) 8.29
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(s 1H) 7.90 (s 2H) 7.81 (m 2H) 7.71(d

2H J=7.5Hz) 7.31~7.53 (m 7H) 5.52 (s

1H) 4.84 (d 1H J=15.5Hz) 4.04(d 1H J

=15.5 Hz) . ESI-MS (m/z): 422.44 M + 1 *.
4- 54— )3-  dH3-
YdH-  2(5H)- (4g):

67.3% mp 248 ~251 °C 'H NMR (500 MHz DMSO-

d)) & 11.78 (s 1H) 8.46 (d 1H J=4.7 Hz)

8.29 (s 1H) 7.70 (d 2H J=8.2 Hz) 7.31 ~
7.55 (m 5H) 7.19(d 2H J=8.6Hz) 6.83(d
2H J=8.6Hz) 5.29 (s 1H) 4.76 (d 1H J=
15.5 Hz) 3.99 (d 1H J=15.5 Hz) 3.33 (s
3H) . ESI-MS (m/2): 401.72 M + 1 *.

4- 54— )3-  dA3-

)dH-  2(5H)- (4h):
82.2% mp 265 ~269 °C 'H NMR (500 MHz DM-
SO-d,) & 12.10 (s 1H) 8.42 (m 1H) 8.29
(s 1H) 7.70 (d 2H J=8.4Hz) 7.60 (d
2H J=8.2 Hz) 7.48 ~7.54 (m 4H) 7.41 ~
7.44 (m 3H) 5.49 (s 1H) 4.73 (d I1H J=
15.5Hz) 4.15 (d I1H J=15.5 Hz) , ESI-MS
(m/z): 439.63 M + 1 *.

4- 542 4- )3-  dA3-

)dH-  2(5H) - (4i):

72.9% mp 227 ~230 C 'H NMR (500 MHz DM-
SO-d,) &: 11.85 (s 1H) 8.45(d IH J=4.7
Hz) 8.26 (s 1H) 7.69 (d 2H J=8.4 Hz)
7.33~7.54 (m S5H) 6.92 (m 3H) 5.51 (s
1H) 4.83(d 1H J=15.5Hz) 3.80(d I1H J
=15.5 Hz) 2.18 (s 3H) 2.15 (s 3H). ESI-
MS (m/z): 399.73 M + 1 *.

4- 542 4- )3-  dA3-

YdH-  2(5H)- (4j):

25.1% mp 228 ~232 °C 'H NMR (500 MHz DMSO-

d) & 12.30 (s 1H) 8.45 (d 1H J=4.2 Hz)
8.32(s 1H) 7.73(d 2H J=7.7 Hz) 7.42~
7.56 (m S5H) 7.24 ~7.34 (m 3H) 5.82 (s
1H) 4.73(d 1H J=15.5Hz) 4.11(d IH J=
15.5 Hz) o ESI-MS (m/z): 440.14 M + 1 *.
4- 543 5- ) 3-  dA3-
ydH-  2(5H)- (4k):

70.4% mp 241 ~243 °C '"H NMR (500 MHz DMSO-

d) & 11.90 (s 1H) 8.45(d I1H J=4.7 Hz)
8.28 (s 1H) 7.68 (d 2H J=8.4 Hz) 7.31 ~
7.55(m 5H) 6.85(m 3H) 5.26 (s IH) 4.74

(d 1H J=15.5Hz) 4.03(d 1H J=15.5 Hy)

2.18 (s 6H) ., ESI-MS (m/2): 399.73 M + 1 *.

4- 543 )3-  dA3-
ydH-  2(5H)- (41):
51.8% mp 266 ~268 C 'H NMR (500 MHz DMSO-
d) & 12.10 (s 1H) 9.42 (s 1H) 8.42 (m
1H) 8.30(s 1H) 7.69(d 2H J=7.1Hz) 7.31
~7.55(m 6H) 7.41~7.44 (m 3H) 5.23 (s
1H) 4.80(d 1H J=15.5Hz) 3.96(d IH J=
5.5 Hz) . ESI-MS (m/z): 387.84 M + 1 *.
4- 5 2- )3- 44 3-
YdH- 2 (5H)- (4m):

33.4% mp 227 ~228 C 'H NMR (500 MHz DMSO-
d) & 12.11 (s 1H) 8.43 (d I1H J=4.7 Hz)

8.31 (s IH) 7.73(d 2H J=7.3 Hz) 7.43 ~
7.57 (m SH) 7.15~7.30 (m 3H) 5.88 (s

1H) 4.75(d 1H J=15.5Hz) 4.09 (d I1H J=
15.5 Hz) o ESIMS (m/z): 451.65 M + 1 *.

3 p53-MDM2
56
p53-MDM2
nutlin3a( Sigma ) 1,
1 p53-MDM2
K ( MM) K ( MM)
4a 26.049 4h 12.938
4h 0.156 4i 1.425
4c 2.222 4j 0.767
4d 0.337 4k 36.842
4e 0.051 41 0.944
4f 1.698 4m 3.221
4g 2.291 nutlin3a 0.230
4
1 pS3-
MDM?2 5
Ki 1 pM 4b  de
0.156  0.051 uM
nutlin3a  0.230 Mo
5
de
nutlin3a 5 o
4j
41 4k (F#:% 456 W)
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2.6 AHEFERE 9
6 N N N o
RSD 0.9% .0.8% 2. 6% 0. 8% 0. 5% 23 (n=2)
2.5% 3.2% 0. 8% 0. 6% { »2010 10091011 10091012 10091013
/ / /
2 / / /
(RSD 10%) ° . / , ,
2.7 ok iR 10091013 0.02% <0.01%"  <0.01%"
9 0. 01% . <0.004%"  <0.004%"  <0.004%"
/ / /
0. 001% ) 20 ml / / ,
0.5¢ 3 3 ©. 57 / / /
2.3.4 5.0 ml ! ! !
N .
(n=9) 96. 0% ( RSD = 1.2%) .
97.4% (RSD = 0. 8%) . 95.2% ( RSD =
2.6%) . 99.4% (RSD =1.7%) . .
97.6% ( RSD = 1. 8%) . 96. 2% °
(RSD=2.9%) .  102.3%(RSD =2.8%) . [ ]
98.5% ( RSD =0.9%) . 95. 9%
(RSD =0.8%) . : T 1996
17(3) : 22.
2.8 ANk 2
. . . . ] 2009 4(7):528.
N NN N 3 2010 . S . 2010: 61.
(S/N =3) 0.3260. 616.0. 007.0. 086 4
0.0502.3. 19.0. 132.0. 124.0. 136 pg/ml. . I 2012 24(2):
2.9 #HmaE 3 s R
2.37 J. 2009 23(7):681.
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