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4-BROM0~1-METHOXY-N-[2-(4-ARYL-1-PIPERAZDIYL)ETI‘IYL]-2i T s, e i
NAPHTHALENECARBOXAMIDES: SELECTIVE DOPAMINE D3 RECEPTOR
PARTIAL AGONISTS
Shelly A. Glase,* Hyacinth C, Akunne, Thomas G. Heffner, Stephen J. Johnson, Suzanne R. Kesten,
Robert G. MacKenzie, Peter J. Manley, Thomas A. Pugsley, Jon L. Wright, and Lawrence D, Wise
Departments of Chemistry and Therapeutics, Parke-Davis Pharmaceutical Research,
' Divislon of Warner-Lambert Company, Ann Arbor, Michigan 48105

Abstract: A series of 4-bromo-1-methoxy-N-[2-(4-aryl-1-piperazinyl)ethyl}-2-naphthalenecarboxamide
dopamine (DA) D3 receptor agonists has been identified, These compounds were found to be selective for D.A
D3 over D2 receptors and were shown to be partial to full agonists as measured by stimulation of mitogenesis in
D3-transfected CHO p-5 cells. Copyright © 1996 Blasvier Science Lid

Introduction

Most marketed antipsychotics exert their effects through antagonist activity at the dopamine (DA) D3
receptors. High levels of D2 receptor expression in the striatal as well as limbic regions of the brain may be
responsible for adverse motor effects such as extrapyramidsl syndrome (EPS) and tardive dyskinesia that are
attributed 1o DA blockade. The recently cloned DA D3 receptor was found to have 2 much more restricted
distribution with expression predominantly localized to the limbic region which is responsible for cognitive and
cmotional functions. Atypical antipsychotics (i. e. drugs which are known to cause fewer nourological side
effects) have high affinity for the DA D3 as well as the DA D2 receptor.! This led to the hypothesis that &
sclective DA D3 antagonist may prciﬁde 2 novel antipsychotic agent with little or no EPS side effects.

‘ Initial studies by Sokoloff et 212 indicated that methoxy naphthalene emides with z general structure 1
arc DA D3 selective antagonists. We were interested in expanding the scope of this work by synthesizing and
testing the aryl piperazine analogs 2.
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Table 1: Effects of pheny] piperazine substitution on DA receptor binding
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Compound R hD3 binding® (K nM) hD binding® (K nM)

3 H 2% 1892

4 2-Me 66 484

5 3Me 339 1207

6 : 4-Me 260 . 996

7 2,3-diMe 50 1173

8 2-C1 39 517 .

9 3-Cl 4 703

10 4-Cl 132 35% @ 10uM
11 2,3-4Cl 8 35% @ 10uM
12 2-OMe 76 303

13 : 3:0Me 652 1288

14 4-OMe | 731 5692
L 15 2N, ' 24 151

16 . 3NO2 652 1288

17 4-NO; 731 5692

8 3H)spiperone in rat striatum; X values were obtained from 4 - 6 concentrations, run in triplicate, by a non-

linear regression analysis.

Changes in naphthalene substitution were poorly tolerated (Table 2). As in the case of previonsly
studied benzamide compounds,3 the adjacent methoxy group appears to be important becausz hydrogen bonding
with the amide hydrogen locks the structurg into a rigid conformation. Halogen substitution pera to the
methoxy group also seems to be required. Unlike the pyrrolidine analog where X = CN (1),6 the corresponding
phenyl piperazine analog with cyano substitudon on the naphthalene ring 19 has significantly weaker D3

binding affinity.
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Table 3: Stimulation of mitogenesis in D3-transfected CHO p-5 cells, Percent maximal effect compared to that

of the full DA agonist quinpirole. .
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Compound R hD3 binding?(KinM) | =  DAD3 receptor mitogenesisb
% maximal effect® ECspd (nM)
3 H 24 B} 55 68
4 2Me 66 * 17 >1000
7 2,3 diMe 50 31 68
] 201 ' 39 57 83
9 3 40 83 28
11 2,3 diCl 8 ) 100 ©o13

8See foomote for.Table 1. bmeasurement of [ H)thymidine incorporation in CHO p-5 cells expressing human
D3 receptors. CPercent maximal effect compared to that of the fidl DA agonist quinpirole (100%).8 GECsg
values were obtained from 10 concentrations, n =4,
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