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Abstract: The syntheses of a number of different N-linked heterocyclic pyrazole replacements based on the
structure 1 are described (compounds 3-12) as hD4 ligands. After further optimisation the best compound
identified was 13 which has high affinity for hD4 (5.2 nM) and >300-fold selectivity for hD4 receptors over
hD2 and hD3 receptors. © 1999 Elsevier Science Ltd. All rights reserved.

The current treatment of choice for schizophrenia is the chronic administration of neuroleptics or antipsychotic
drugs but these compounds can be poorly tolerated due to extrapyramidal motor side effects.' The recent
discovery that the atypical antipsychotic clozapine, which does not induce extrapyramidal motor side effects,” has
higher affinity for human dopamine D, (hD,) receptors than human dopamine D, (hD,) receptors together with
reports that hD, receptor density is apparently elevated in postmortem schizophrenic brain,’ has driven the search

for selective hD, antagonists.*
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Our group recently described the synthesis and biological activity of a series of carbon linked heterocyclic 4-
piperidinyl derivatives as potent and selective ligands for the human dopamine D, receptors.” The carbon linked
pyrazole derivative 1° was demonstrated to have good affinity for hD4 receptors (11 nM, Table 1) with six fold
selectivity for hD4 over hD2. In an attempt to improve hD4 affinity and selectivity, a series of nitrogen linked
heterocycles have been synthesized and evaluated for human dopamine subtype selectivity and affinity.

The starting material for the preparation of the pyrazole derivatives 3,4, and 13-16 was N-‘butyloxycarbonyl 4-
hydroxypiperidine (17) which was converted to the mesylate (18) and the leaving group was displaced using the
anion of 3-methyl-4-phenylpyrazole to give a mixture of regioisomers in the ratio of 1:1.3 (19 and 20, Scheme
1). The isomers were separated using flash chromatography and independently treated with hydrogen chloride in
diethyl ether to yield the versatile intermediates 21 and 22 whose respective regiochemistry was determined by
NOE experiments.® These intermediates were then alkylated with the appropriate alkyl halide to give the required
compounds. The imidazole derivative (7) and tetrazole derivative (12) were prepared in a similar manner, except
reacting 5-phenyl imidazole and 5-phenyl tetrazole respectively with 18 in the second step.”

Kevin_Moore @Merck.com

0960-894X/99/$ - see front matter © 1999 Elsevier Science Ltd. All rights reserved.
PII: S0960-894X(99)00169-9



1286 K. W. Moore et al. / Bioorg. Med. Chem. Lett. 9 (1999) 1285-1290

To prepare the pyrazole derivatives 5 and 6 N-benzyl-4-hydrazinopiperidine (23) was condensed with either
benzoylacetone or 3-(methylamino)acrylophenone (Scheme 2). The 1,2,3-triazole derivatives 8 and 9 were
prepared as outlined in Scheme 3. Triazole ring construction was achieved by a cycloaddition reaction between
the azide 25 and phenyl propyne at high temperature to yield a 2:1 mixture of regioisomers. These compounds
were inseparable by chromatography so the mixture was treated with hydrogen chloride in diethyl ether to
remove the amine protecting group and then alkylated with benzyl bromide. The regioisomers were then
separated using chromatography to give the required compounds 8 and 9 whose structures were assigned by
NOE experiments. Compound 10 was prepared in an analogous way except using phenylacetylene in the

cycloaddition step.
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The tetrazole 11 was prepared from 4-amino-N-benzyl-piperidine (26) by acylation with benzoyl chloride to give
the benzamide 27, followed by conversion to the chloroimidate 28 with phosphorus pentachloride (Scheme 4).
Treatment with sodium azide at 80°C in dimethylformamide caused displacement of chloride followed by ring
closure to give the required product.

Scheme 4
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The compounds were evaluated for their ability to displace [*H]spiperone from human cloned receptors, hD2
stable expressed in CHO cell®, hD3 and hD4 in HEK-293 cells.” As observed previously with close analogues,’
the introduction of a methyl group to the 4-position of the pyrazole ring of 1 to give 2 results in improved affinity
(Ki 4.7 nM) and selectivity (~20 fold) for hD4. The corresponding N-linked pyrazole 3 also has high affinity for
hD4 (Ki 2.5 nM) and has good selectivity for hD4 over hD2 (56-fold). On transposing the methyl group from the
5- to the 3-position of the pyrazole to give compound 4, affinity is increased to give a highly potent hD4 ligand
(Ki 0.39 nM) but selectivity over hD2 is only 16-fold. Moving the 4-phenyl group in compound 4 to the 5-

position (5) results in 350-fold loss of hD4 affinity but deletion of the 3-methyl group to give 6 regains some

hD4 affinity (~10-fold, Ki 15 nM) and produces >30-fold selectivity over hD2. The N-linked imidazole 7 is 4-
fold lower in affinity at hD4 than the lead pyrazole 1 and shows comparable selectivity. On addition of a nitrogen
atom to the pyrazole 3 (Ki 2.5 nM), to give the 1,2,3-triazole 9, decreased hD4 affinity is observed (Ki 17 nM)
but comparable selectivity over hD2 is retained. The regioisomer 8 shows no significant difference in its human
dopamine binding profile and even deletion of the 5-methyl group of 9 to give 10 has only a marginal effect on
hD4 affinity and selectivity. The 2-linked-5-phenyl tetrazole 12 (Ki 27 nM) also has a comparable binding
profile to the triazoles 9 and 10.
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Of all the different N-linked heterocycles investigated (compounds 3-12) the highest affinity compounds were
the N-linked pyrazoles 3 and 4, and these were chosen for further optimisation studies. By analogy with SAR
uncovered in an analogous series of compounds,'® meta-cyano and meta-chloro substitution improved selectivity
in the 5-methyl-4-phenyl pyrazole cases (13 and 14) but had no effect in the 3-methyl-4-phenyl pyrazoles (15
and 16, Table 1).

In conclusion, we have described the syntheses of a number of different N-linked heterocylic piperidine
derivatives, the best compound being 13 which has high affinity for hD4 (5.2nM) and >300 selectivity for
human dopamine D4 receptors over human dopamine D2 & D3 receptors.
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