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Synthesis of 4-substituted—7-chloroquinoline derivatives

and preliminary evaluation of their antitumor activity

ZHANG Jiuyun' HAN Jing' ZHANG Yong® WU Zhen’ WANG Li-giang'
(1 School of Biomedical Sciences Huaqiao University Quanzhou 362021 China; 2 Eshelman School
of Pharmacy The University of North Carolina at Chapel Hill Chapel Hill 27599 USA;
3 School of Pharmaceutical Sciences Xiamen University Xiamen 361101 China)

Abstract  Objective: To design and synthesize a series of 4-substituted7 -chloroquinoline derivatives and
to assay their antitumor activity. Methods: The compounds were synthesized through alkylation and condensation
reaction using 4 7-dichloro—quinoline and the antitumor activities were assayed by MTT. Results: Most synthe—
sized compounds had the property of antiproliferation on tumor cell lines in vitro. It was obvious that the compounds
of 3 5 and 10a had stronger effect on the growth of A549 NCI-H446 and Hela cancer cells than the positive con—
trol group does and compounds 5 and 10a also showed 4 ~5 times more inhibition effect on the A549 cells than the
positive control group in terms of antitumor activity. Conclusion: The series of synthesized compounds exhibit ex—
cellent antitumor activities and deserve consideration for potential candidate of antitumor drugs
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( 10a ~10d)
2
2.1 2(7- 4- ) 1)
0.76 g (5. 547 mmol) 1.00 g
(5. 505 mmol)4 7- 100 mL
50 mL 5~6h
30 mL. 2

95% ' HNMR (400 MHz DMSO-d,) &
(ppm):11.25 (s 1H) 8.81 (d J=9.03 Hz
IH) 8.51 (d J=7.03Hz 1H) 8.26 (d J=
2.01 Hz 1H) 8.09 (dd J=7.78 1.26Hz 1H)
7.90 (dd J=9.03 2.01 Hz 1H) 7.80 (id J=

7.78 1.51Hz 1H) 7.57~7.63 (m 2H) 8.55
(d J=7.03Hz 1H). ESI-MS m/z:298.7 M-H ~.
2.2 2H7- 4- ) N{4- 3- 4-(4-

) 2- } 3)
1.639 g(5.5 mmol) 2(7- 4- )
0.653 4 g(6. 05 mmol) < 1.109 g (9. 08
mmol)4- 200 mlL

40 mL. THF l.lg
20 mL 0.057 9 g(0.302 mmol) 1- -(3-

) CH,Cl,
3h
CH,Cl,-CH,OH

(20: 1) 3

68% mp:235.8 ~238.1 °C.'HNMR (400 MHz
DMSO-d,) §(ppm) :10.56(s 1H) 8.87(s 1H)
8.67(d J=9.03 Hz 1H) 8.44~8.48(m 2H)
8.40(d J=8.03 Hz 1H) 8.00(d J=1.76 Hz
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1H) 7.88~7.90(m 2H) 7.71~7.74(m 2H)
7.57~7.62(m 2H) 7.36(d J=5.27 Hz 1H)
7.28(dd J=8.03 1.76 Hz 1H) 7.12(d J=
8.53Hz 1H) 6.59(d J=6.78 Hz 1H) 2.16
(s 3H). ESI-MS m/z:558.2 M+H *,
2.3 4(7- 4- ) )
2.1 4-(7- 4-
) 90% ' HINMR (400 MHz DM-
SO-d,) 8(ppm):8.61(d J=9.29 Hz 1H) 8.47
(d J=7.03Hz 1H) 8.23~8.26(m 2H) 8.00
(d J=2.01Hz 1H) 7.86(dd J=9.29 2.26
Hz 1H) 7.63(dd J=6.78 2.01 Hz 2H) 7.11
(d J=7.03Hz 1H). ESI-MS m/z:298.7 M-H .

2.4 247- 2-  )NA2- )
) 2.2
4 58% mp:324.5 ~330.8 C.' HNMR
(400 MHz DMSO-d¢) 6 (ppm):10.53 (s 1H)

9.86(s 1H) 8.55(s 1H) 8.20(d J=8.78 Hz
1H) 8.02(d J=7.78 Hz 1H) 7.93(s 1H)
7.62(d J=7.53 Hz 3H) 7.29 (t J=15.06
7.53Hz 1H) 7.13(s 1H) 7.05(d J=7.53 Hz
1H) 6.96 (t J=15.06 8.03 1H) 6.74(d J=
7.78 Hz 1H) 6.55(t J=15.06 7.03 1H) 4.9

(s 2H). ESI-MS m/z:388.8 M+H *.,

2.5 4«7- 2-  )NA{4- 3-4-4-
) 2- } )
2.2 .
CH,Cl,-CH,0H (20: 1)
5 72% mp:292.2 ~

296.5 °C .' HNMR (400 MHz DMSO-d,) & (ppm):
11.14(s 1H) 10.36 (s 1H) 9.34(s 1H)
9.06(s 1H) 8.79(d J=9.04Hz 1H) 8.76(d
J=4.76 Hz 1H) 8.63(d J=6.8 Hz 1H) 8.62
(dd J=6.14Hz 2.00Hz 1H) 8.55(d J=5.26
Hz 1H) 8.18(d J=8.54Hz 2H) 8.14(d J=
2.04Hz 1H) 2.25(s 3H) 8.12(d J=2.24 Hz
IH) 7.01(d J=7.00Hz 1H) 7.93(dd J=
9.04Hz 2.00 Hz 1H) 7.65(d J=8.76 Hz
2H) 7.64(d J=7.76 Hz 1H) 7.51(dd J=
8.04 2.04Hz 1H) 7.47(d J=5.26Hz 1H)
7.24(d J=8.54Hz 1H) 7.01(d J=7.00 Hz
1H) 2.25(s 3H). ESI-MS m/z:558.2 M+H .
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2.6 4«7- 2- )NA2- )

(6) 2.2 6

50% mp:160.3 ~165.7 °C .' HNMR (400 MHz
DMSO-d,) 6(ppm):9.62(s 1H) 9.36(s 1H)
8.59(d J=5.27Hz 1H) 8.45(d J=9.03 Hz
1H) 8.06(d J=8.78Hz 1H) 7.96(d J=2.01 Hz
IH) 7.64(dd J=9.03 2.01 Hz 1H) 7.48(d
J=8 53 Hz 2H) 7.20 ~7.17(m 2H) 7.00 ~
6.96(m 1H) 6.81(dd J=8.03 1.51 Hz 1H)

6.64 (td J=7.53 1.25Hz 1H). ESI-MS m/z:
388.8 M+H .
2.7 6- =2- @) 1.8822 ¢
(10. 0 mmol) 6- 2- 100 mL

30 mL
10 mL SOCI, 90 °C 2h

10 mLL 10 mL
3
0.5h 7

98% o' HNMR (400 MHz DMSO-d,) &

(ppm) :8.56(S 1H) 8.03(dd J=1.76 8.78 Hz
1H) 7.87(d J=8.53 Hz 1H) 7.71(d J=8.53 Hz
IH) 7.21(m 2H) 6.11(S 1H) 4.47(m 2H)
1.47(m 3H). ESI-MS m/z:216.2 M-H .
2.8 6- (7- 4- ) 2-
¢)) 2.166 8 g (9.8 mmol) 6- 2-
100 mL 10 mL NV
N- (DMF)
0.600 2 g (25 mmol) NaH
0.5h
2.178 8 g(11 mmol)4 7-
(2 mmol)KI ~ DMF 10 mL
110 C 10 h

DMF 10 mL
0.3325¢
0.5h

15 mL
3
8 60% .' HANMR (400 MHz
DMSO-d,) 6(ppm):8.76(s 1H) 8.73(s 1H)
8.36(s 1H) 8.14(s 1H) 8.04(s 1H) 7.92
(s 1H) 7.73(s 1H) 7.62(s 1H) 6.82(s
IH) 4.40(s 1H) 1.39(s 1H). ESI-MS m/z:
376.8 M-H .
2.9 6- (7- 4- ) 2- )
1.8842 ¢ (5 mmol) 6- (7- 4-



) 2 100 mL
20 mL (THF) 10 mL 1 mol*L ™'
NaOH 70 °C 5h
10% pH 3
6- (7- 4- ) 2-

(9).'H-NMR (400 MHz DMSO-d,) & (ppm):
8.76(d J=4.77Hz 1H) 8.71(s 1H) 8.46(d
J=8.78 Hz 1H) 8.32(d J=9.03 Hz 1H)
8.14(s 1H) 8.03(s 1H) 7.92(s 1H) 7.72
(d J=8.28Hz 1H) 7.60(d J=7.53Hz 1H)
6.81(d J=4.77 Hz 1H). ESI-MS m/z:348. 8
M-H ",

2.10 N-(2- )-6- (7- 4- )

2- (10a) 2.2
- (10:1)

10a 63% mp:
164.0 ~169. 8 °C .'H-NMR (400 MHz DMSO-d,) &
(ppm) :9.88(s 1H) 8.76(d J=5.27 Hz 1H)
8.46(d J=9.29Hz 1H) 8.42(d J=9.03 Hz
IH) 8.14(d J=2.01Hz 1H) 8.10(d J=8.28 Hz
1H) 7.97(d J=2.50Hz 1H) 7.91(d J=6.78 Hz
1H) 7.73(dd J=9.03 2.26 Hz 1H) 7.68(t
J=15.31 8.03Hz 1H) 7.62(dd J=2.51 9.29
Hz 1H) 7.37(brt J=8.03 Hz 6.78 Hz 1H)
7.01(t J=13.80Hz 6.53 Hz 1H) 6.83(d J=
9.03Hz 1H) 6.77(d J=5.27Hz 1H) 6.65(t
J=14.81 7.78 Hz 1H) 5.00(s 2H). ESI-MS
m/z:439.1 M+H *.

2.11 N- -6-(7- 4- ) 2-
(10b) 2.2 -
(10:1)
10b 50% mp:166.8 ~169.6 C.

"H-NMR (400 MHz DMSO-d,) &§(ppm):10. 48 (s
1H) 8.78(d J=5.27Hz 1H) 8.41(d J=8.78
Hz 1H) 8.29(d J=9.03Hz I1H) 8.15(t J=
4.52 1.51 Hz 1H) 8.09 ~8.08(m 2H) 7.93
(d J=2.26Hz 1H) 7.86(t J=8.53 1.00 Hz
1H) 7.74(dd J=8.78 2.01 Hz 1H) 7.63(dd
J=8.78 2.26Hz 1H) 7.41(t 15.81 7.53 Hz

Chinese Journal of New Drugs 2014 23(5)

2H) 7.68(s 1H) 7.15(d J=7.28 Hz 1H)
6.82(d J=5.02 Hz 1H). ESI-MS m/z:424.2
M+H ",
2.12 N-2- )-6- (7- 4- )
2- (10¢) 2.2
- (10:1)
10c 58% mp:

165.2 ~172.7 °C .'H-NMR (400 MHz DMSO-,) &
(ppm) :8.74(d J=5.02Hz 1H) 8.51(s 1H)
8.38(d J=9.03Hz 1H) 8.16(d J=2.01 Hz
1H) 8.13(d J=8.78 Hz 1H) 8.03 ~8.01(m
IH) 7.96(d J=8.53 Hz 1H) 7.85(s 1H)
7.70(d J=2.26 Hz 1H) 7.61(dd J=8.78
2.01 Hz 1H) 7.48(dd J=8.78 2.26 Hz 1H)
7.33(d J=8.28 Hz 1H) 7.21(dd J=7.53

1.25Hz 1H) 6.67(d J=5.27Hz 1H) 2.43
(s 3H). ESI-MS m/z:438.1 M+H ",
2.13 N-(3- )-6- (7- 4- )
2- (10d) 2.2
- (10: 1)
10d 57% mp:

131.6 ~135.8 C olH_NMR(4OO MHz DMSO-d;) &
(ppm) :10.77(s 1H) 8.78(d J=4Hz 1H)
8.72(s 1H) 8.39(d J=8Hz 1H) 8.32~8.27
(m 2H) 8.14~8.09(m 4H) 7.93(d J=0Hz
IH) 7.73(dd J=4 4Hz 1H) 7.64~7.61(m
2H) 7.49(d J=8 Hz 1H) 6.82(d J=4 Hz
1H) . ESI-MS m/2:493.1 M+H *.

3
96 NCI-
H446 A549 Hela SMMC7721  HUVEC
1 x10* 37 °C.5% CO, 24 h
5 (0.5 2 8 16 pmol L'
DMSO 1%o0) 3
24 h
5 mgemL ™" MTT 20 pL 4h
150 wL. DMSO 10 min
(As0) SPSS 17.0
ICyy o 1~2.
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1 3~6
ICsy /pmol » 17!
NCI-H446 A549 Hela SMMCF721 HUVEC
3 9.04 7.03 8.07 7.54 85.03
4 — 6.74 — — >100
5 5.78 4.47 6.70 9.14 80.52
6 9.83 5.96 — — >100
imatinib 22.69 20.32 15.30 17.39 75.69
2 10a ~10d
ICsy /pmol * 17!
NCI-H446 A549 Hela SMMCF721 HUVEC
10a 7.61 5.52 7.82 9.74 > 100
10b — 12.35 — — >100
10c — 10. 64 — — >100
10d 14.53 8.40 — — 90.48
gefitinib 21.96 24.31 18.30 22.89 85.28
1~2 8 NCI-
H446 A549 Hela SMMC-7721
A549
IC,, 4.47 ~12.35 pmol * L™ EGFR o EGFR
5 10a A549 Cys773 EGFR
24h 1C,, 4.47 pmol*L.™"  5.52 pmol*L~' EGFR
4~5
HUVEC IC,, 80 wmol * L~ EGFR TKI
T790M
o EGFR-TKI
TKI .
4- -
5 6 -
1Cs, ° 5 EGFR EGFR-
6 TKI
5 EGFR
6 o
; I PAWSON T. Regulation and targets of receptor tyrosine kinases
0, 10a ~10d J . Eur J Cancer 2002 38(Suppl 5) : S3 - S10.
10a 4 2 : 2-
> N J. 2012
47(12) :1623 - 1629.
3 . J.
. MTT 2003 38(1): 69 -71.
A549 ( 600 )
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Penamaldate
Penamaldate 285 nm
14 °, I II
HgCl, 285 nm
14 Penamaldate
I Il
I Il
B- ° ( B- Ve-0
1780 em ™).
I I M +
H * 420.2 419.2
420.20 -376.21 =44
: I | 37 ~ 38
2 2 3
o 34 ~ 36 2
1

55.053 4. 866
12 11 . 03.482
1 15 o 02.734 81.591 81.078
3 3
52.734 19 51. 591 51. 078
17 18 o
: | Il 19
I |
SR 6R- 55 6R-
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