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Abstract. A novel series of 8-amino-6-(arylsulphonyl)-5-nitroquinoline neuropeptide Y1 (NPY) receptor
antagonists is reported. The 8-amino and 5-nitro groups were important for NPY1 binding affinity as changes
caused large drops in potency. The 6-arylsulphonyl group was necessary; however, substitution on the phenyl
was tolerated. The 2-isopropyl analog 21 was a moderately potent, highly selective NPY1 receptor antagonist.
Copyright © 1996 Elsevier Science Ltd

Neuropeptide Y (NPY) is a 36 amino acid polypeptide isolated in 1982 from porcine brain.' It is a
member of the pancreatic polypeptide (PP) family of peptides and shares high structural similarity and sequence
homology with PP and peptide YY (PYY).” NPY is present in a highly conserved manner across species’ and is
the most abundant peptide yet discovered in mammalian brain. Accordingly, NPY is involved in many peripheral

and central processes such as vasoconstriction, analgesia, anxiolysis, and feeding regulation.*

NPY analogs have defined NPY1, NPY2, and NPY3 receptor subtypes.’ The NPY1 and NPY2 receptors
have been cloned along with a new receptor, tentatively labelled NPY4/PP1.¢ To date, two potent, peptoid NPY1
receptor antagonists have been reported, BIBP 3226’ and SR 120819A.% In this paper we report a novel series of
nonpeptide NPY 1-selective antagonists.
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High volume screening of our chemical library for compounds with NPY receptor binding activity
revealed that PD 9262 (1) bound to NPY1 receptors (K, = 282 nM) but had weak affinity for NPY?2 receptors (K;
>10,000 nM).” We prepared analogs of 1 with the goal of improving NPY1 receptor binding affinity. The
synthesis of these analogs is shown in Scheme 1.° 8-Acetamido-6-chloro-5-nitroquinoline was prepared as

described by Gilman et al." and it reacted readily with arylthiol sodium salts at room temperature in THF.
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Subsequent oxidation to the sulphone was achieved in good yield with m-chloroperoxybenzoic acid (nCPBA).
However, 2-substituents on the aryl ring slowed this oxidation and increased the amount of competing quinoline
N-oxidation, lowering yields. This problem could be circumvented by addition of the sodium salts of sulphinic
acids as described by Gilman. Unfortunately, the lower nucleophilicity of the sulphinic acids versus the thiols

meant that much higher temperatures were necessary for the addition, often resulting in lower yields.
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To initiate our SAR study, we examined the importance of the anilino-sulphone portion of 1 (Table 1) for NPY1
binding affinity. The aniline could be replaced by phenyl (compound 2) with no significant change in binding.
However, an aryl group was necessary; replacement with methyl (compound 3) markedly reduced receptor
affinity. In addition, the sulphone analog 2 was more potent than the sulphoxide, sulphide, and sulphonamide
analogs 4-6.
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Table 1: NPY1 receptor binding for arylsulphone analogs of 1

NO,
RX N
~
N
NH,
Compound RX NPY1 Binding (K, nM)
1 4-NH.PhSO, 282
2 PhSO, 297
3 MeSO, >10,000
4 4-NH,PhSO 1250
5 4-NH,PhS >10,000
6 PhSO,NH >10,000

In Table 2 the importance of the quinoline 5-nitro and 8-amino groups was evaluated. For SAR studies on
the quinoline system, we kept the 6-substituent constant as either 4-anilinosulphonyl or phenylsulphonyl. We
assumed that either of these groups would produce equipotent analogs. Hydrogenation of compound 1 (10% Pd-
C/EtOH) gave the 5,8-diaminoquinoline 7, which had weaker affinity for NPY1 receptors. The des-nitro analog
8, prepared as shown in Scheme 2 using Gilman’s intermediate," also showed no significant NPY1 binding
affinity. Exposure of 6-chloro-5-nitroquinoline' or 6-chloro-8-methyl-5-nitroquinoline™ to phenylsulphinic acids
as in Scheme 1 gave analogs of 1 and 2 in which the 8-amino group was replaced by hydrogen (compound 9) or
methyl (compound 10). Monomethylation of 2 with aqueous formaldehyde and sodium cyanoborohydride in
acetonitrile gave compound 11. All these changes to the 8-amino substituent of 2 dramatically reduced NPY1
receptor affinity. It was clear that both the S-nitro and 8-amino groups were essential for NPY 1 receptor activity.

Scheme 2
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(i) 4-AcNHPhSH, K,CO,, NMP, 150 °C, 18 h; (ii) H,0;, AcOH; HCI, dioxane, reflux.
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Table 2: NPY 1 receptor binding for analogs of 1

QO R
Ar” =
S
N
R,
Compound Ar R, R, NPY1 Binding (K, nM)
1 4-NH,Ph NO, NH, 282
7 4-NH,Ph NH, NH, >10,000
8 4-NH,Ph H NH, >10,000
9 4-NH,Ph NO, H >10,000
10 Ph NO, Me >10,000
11 Ph NO, NHMe >10,000

Table 3 lists substitutions made on the phenyl system. While 4-aminophenyl was equipotent with phenyl
(1 vs 2; Table 1), other 4-substitutions reduced NPY1 binding activity. The position seemed most sensitive to
substituent size; larger groups decreased activity. However, moving a chlorine substituent around the ring

increased activity. The 2-chloro analog 16 was more potent than our lead, PD 9262 (1).

Table 3: NPY 1 receptor binding for aryl analogs of 2

Qo NO.
X A
X— P .
N
NH,

Compound X NPY1 Binding (K, nM)
12 4-methyl 594
13 4-methoxy 1135
14 4-chloro 1750
15 3-chloro 892
16 2-chloro 93

The 2-substituted phenyl analogs in Table 4 revealed that this effect was general. Every example was more
potent at NPY1 receptors than parent phenyl compound 2. For the 2-halo analogs 16—18, potency increased as
size decreased. However, the opposite effect was seen with the 2-alkyl analogs 19-21. In this case, increasing size

led to increased NPY 1 binding affinity.
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Table 4: NPY 1 receptor binding for aryl analogs of 2

Q.0 NO:
x N R
T N
NH,

Compound X NPY1 Binding (K, nM)
17 2-bromo 234
16 2-chloro 93
18 2-fluoro 58
19 2-methyl 119
20 2-ethyl 129
21 2-isopropyl 48

Compound 21 (PD 160170)"* was the most potent analog and was chosen for further evaluation. It
showed less than 50% inhibition of PYY binding to NPY2 receptors at 10,000 nM. Compound 21 showed no
significant activity in a variety of other receptor binding and enzyme assays. NPY inhibits forskolin-stimulated
¢AMP accumulation in SK-N-MC cells (IC,, 0.3 nM). Like many examples of this series, compound 21 (10
UM) caused a rightward shift of the NPY dose-response curve (IC,, 8.2 nM) without having any influence on

basal or forskolin-stimulated cAMP accumulation in the absence of NPY.

In conclusion, we have discovered a novel series of selective NPY1 antagonists. Any changes made to the
8-amino-5-nitroquinoline system caused a dramatic loss in NPY1 binding affinity. The arylsulphone was also
needed; however, aryl substitution was possible and led to a series of compounds more potent than the lead PD
9262 (1). Unlike earlier compounds, which are believed to mimic part of the C-terminal region of NPY, it is
difficult to see how these new compounds overlap NPY at all. In any event, they should be useful in the quest to
understand the physiological roles of NPY and its receptors.
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