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Table 1 The effect of side chains at different position on the ac-
tivity and safety

5
6

(\N/\/\O7 5 N \O
H

S

ED,,/mg-kg*

Position of

Compd. side chain Inhibition of Anti-epineph-  Induction
jumping behavior  rine activity  of catalepsy
5 7 9.30 47.6 >64
6 5 2.10 2.00 >64
7 6 6.40 4.80 >64
8 8 >16 >64 Not test
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Table 2 Structures and activity of 5-substituent of phenyl com-

pounds
S
£
N o
H
ED,,/mg-kg*
Compd. R Inhibition of ~ Anti-epineph- Induction
jumping behavior  rine activity of catalepsy
6 H 2.10 2.00 >64
9 2-0C,H, 1.60 0.63 21.4
10 2-F 0.53 0.07 235
1 2,3-Cl, 0.46 1.30 14.0
Chlorpromazine 7.60 10.6 10.7
Haloperidol 1.80 >64 0.97
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Table 3 The effect of chain length on the activity
N’H‘omo
O@ "

ED,,/mg-kg*

Compd. n Inhibition of Anti-epineph-  Induction of
jumping behavior  rine activity catalepsy
5 3 9.30 47.6 >64
12 2 >16 30.3 Not test
13 4 9.50 41.7 Not test
14 5 >16 not test Not test
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Table 5 Effect of saturation of quinolinone on the activity

(\N/\/\omo
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Table 4 The effect of substituted phenyl compounds on the activ-

ity
(\N/\/\OQ\/N\/\LO
NS H
.3
ED.,/mg-kg*
Compd. R Inhibition of Anti-epineph-  Induction
jumping behavior rine activity of catalepsy
5 H 9.30 47.6 >64
15 2-Cl 3.00 4.80 40.8
16 3-Cl 2.20 29.4 46.3
17 2-F 1.90 4.80 19.5
18 3-F 7.40 215 >64
19  2-OCH, 2.80 2.50 15.0
20  3-OCH, 2.88 2.99 >64
21 2-OC,Hq 2.80 0.71 26.3
22 2-CH, 0.70 0.85 18.3
23 3-CH, 1.57 3.71 >64
24 4-CH, 1.83 5.52 >64
25  2,3-Cl, 374 >64 >64
26 2,5-Cl, 5.74 40.0 Not test
27 3,4-Cl, 7.91 12.0 Not test
28  3-Cl-2-CH, 2.82 >64 >64
29  3-Cl-4-CH, 2.82 >64 Not test
30 5-Cl-2-CH, 4.27 Not test Not test
31 2,3-(CH,), 1.22 31.6 32.0
32 2,5-(CH,), 4.05 7.90 Not test
33 3,4-(CH,), 5.50 6.20 Not test
Chlorpromazine 7.60 10.6 10.7
Haloperidol 1.80 >64 0.97

R T % A~ #8437 1) DOPAC ¥ B, 1 H. v BH W FH 5 2 7
JiEnt N BRI EEE, $E7RIX 3/ ML & X T DA H 32K A
HWANEH. Xib&9 16 (K5 OPC-4139) F1 37
(OPC-4392) 1EIR NHH 7T, fiaw 37 % Sl iy 2 L f% 5 2
WA WA AT 5 i s 2 K D, A6 5 A H
(Yasuda Y, Kikuchi T, Suzuki S, et al. 7-[3-[4-(2,3-Di-
methylphenyl) -piperazinyl]propoxy] -2(1H) -quinolinone
(OPC-4392), a presynaptic dopamine autoreceptor ago-

N
H

EDg,/mg-kg™*

Compd. Saturation R — - - - — - — -
Inhibition of jumping behavior  Anti-epinephrine activity Induction of catalepsy

5 Single bond H 9.30 47.6 >64
34 Double bond H 8.00 4.00 25.4
16 Single bond 3-Cl 2.20 29.4 46.3
35 Double bond 3-Cl 3.60 3.20 >64
19 Single bond 2-OCH, 2.80 2.50 15.0
36 Double bond 2-OCH, 3.70 0.79 40.3
31 Single bond 2,3-(CH,), 1.22 31.6 32.0
37 Double bond 2,3-(CH,), 2.74 56.6 23.0
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Table 6 Effects of 2(1H)-quinolinone derivatives on the increase
in concentration of 3, 4-dihydroxphenylacetic acid (DOPAC) in-
duced by haloperidol in discrete brain region of the rat

Dose Concentration of DOPAC (% of control)
Comed. /mg-kg?, (p.0.) Frontal cortex ~ Stratus  Limbic forebrain

9 10 137 146 93
15 10 108 99 73
16 10 52 51 36
22 30 152 127 118
23 30 50 76 36
31 30 163 132 127
37 30 73 72 65

nist and postsynaptic D2-receptor antagonist. Life Sci,
1988, 42: 1941-1954), #j 5 37 #F NIl K 52 5% (Banno
K, Fujioka T, Kikuchi T, et al. Studies on 2(1H)-quinoli-
none derivatives as neuroleptic agents, I. Synthesis and
biological activities of (4-phenyl-1-piperazinyl) -pro-
poxy-2(1H)-quinolinone derivatives. Chem Pharm Bull,
1988, 36: 4377-4388).
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Table 7  Structure evolution of lead in a new turn. * ED,>23
umol-kg™ represents no activity

o

DA antagonism

Compd. Saturation n R ED,/umol-kg*

37 Double bond 3 2,3-(CHy), 41.3
38 Single bond 3 2,3-(CH,), 26.0
39 Single bond 3 2-CH,-3-ClI 16.6
40 Single bond 4 2-CH,-3-ClI 2.8
41 Single bond 5 2-CH;-3-Cl >23*
Chlorpromazine 12.1
Haloperidol 0.24
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Table 8 Optimization of substituted phenyl ring

33!

DW mo

DA antagonism

DA antagonism

Compd. R ED,,/umol-kg* Compd. R ED,,/umol-kg*
40 2-CH,-3-Cl 2.8 59 3,4-(Cl), >7.0
42 2-CH,-5-Cl >23 60 3,5-(Cl), 11
43 2-CH,-3-Br 21 61 2-Br-3-Cl 24
44 2-CH,-4-Br 21 62 2,3-(Br), 11
45 2-CH,-3-F 7.2 63 2,3,4-(Cl), 6.4
46 4-CH,-3-Cl >7.0 64 2,3,5-(Cl), 0.8
47 2-CH,-3-CN 4.1 65 2-Cl 2.9
48 2-CH,-3-NO, 0.7 66 3-Cl 75
49 2-CH,-3-NH, >25 67 4-Cl >8.0
50 2-CH,-3-NHACc >25 68 2-Br 39
51 2-CH,-3-OH >8.0 69 2-F >8.0
52 2-CI-3-CH, 0.9 70 2-CH, 25
53 2-Br-3-CH, 0.9 71 2-OCH, 0.6
54 2,3-(CH,), 34 72 2-0OC,Hg 0.2
55 2,3-(Cl), 0.6 73 2-NO, >7.0
56 2,4-(Cl), >7.0 74 2-NH, >25
57 2,5-(Cl), 2.7 75 2-CN >23
58 2,6-(Cl), >7.0

Chlorpromazine 12.1 Haloperidol 0.24
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Table 9 Activity of compounds with side chain at different posi-

tion
cl
POy
8 H o
. . DA antagonism
Compd. Linking position

P ap ED.,/umol-kg*

55 7 0.6

76 5 >22

77 6 >22

78 8 >22
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Table 10 The effect of substituted quinolinone rings on the activity

21 \
DW o/@\/g\)

DA antagonism

Compd. R ED,,/umol-kg*
79 2-CH;-3-Cl 2.8
80 2-CH,-3-Br 2.1
81 2,3-(Cl), 0.9
82 2,3-(CH,), 3.4
83 2-0OC,H, 0.24

83 L5 AH 8L (1) — & mE Wbk il £k & 4 40, 43.54.55 F1 73
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JREEVEFH (o B2 4K) . T 0T DA 524445 5 i 0 ) 3
(AL P FE AR TR 1 26 BRSP4 o 7 7P T 3 e s
UF (EDeo fH/IN), Ji5 1 Tk 55 8% 47 (EDeo {H KX). 51 21
E1E F 5 DA AR 45 S /E I LU R s 2 A0
HEB A2 A, RILFIH T X84 E D)0 258
YER
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Table 11  Multi-pharmacological activity of compounds. "Cat/DA ant ratio: Catalepsy/DA antagonism ratio

EDg,/umol-kg™*

Compd. Saturation R Cat/DA ant ratio”
DA antagonism Autoreceptor Catalepsy o Receptor

40 Single bond 2-CH,-3-Cl 2.8 35 5.6 >200 2.0
43 Single bond 2-CH,-3-Br 21 13 Not test Not test -
48 Single bond 2-CH,-3-NO, 0.7 >23 5.9 >146 8,7
52 Single bond 2-ClI-3-CH, 0.9 >23 1.4 >150 15
53 Single bond 2-Br-3-CH, 0.9 >21 Not test Not test -
54 Single bond 2,3-(CH,), 34 9.1 13.5 >314 3.9
55 Single bond 2,3-(Cl), 0.6 5.1 7.8 >286 13
60 Single sond 3,5-(Cl), 11 >22 Not test >256

64 Single bond 2,3,5-(Cl), 0.8 >21 Not test >265 -
72 Single bond 2-0OC,H, 0.2 0.65 4.4 7.0 20
79 Double bond 2-CH,-3-Cl 2.8 20.1 12.6 >200 45
81 Double bond 2,3-(CI), 0.9 >22 Not test >287 -
82 Double bond 2,3-(CH,), 34 3.0 10.5 >156 3.1
83 Double bond 2-OC,H. 0.24 >20 Not test >127
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hiro Y, Sato S, Kurahashi N, et al. Novel antipsychotic
agents with dopamine autoreceptor agonist properties:
synthesis and pharmacology of 7-[4-(4-phenyl-1-pipera-
zinyl)butoxy] -3, 4-dihydro-2(1H) -quinolinone deriva-
tives. J Med Chem, 1998, 26: 658-667).
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