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Abstract:

A series of N-[(4-arylpiperazin-1-yl)-alkyl]-2-azaspiro[4.5]decane-1,3-dione derivatives were synthesized and evaluated for their

anticonvulsant and neurotoxic properties. The main modifications to that series of compounds consisted in the introduction of an

aromatic area to the cyclohexane ring as a flexible fragment with conformational freedom (1a–h), or as a rigidified skeleton (2a–h).

Except for N-[3-(4-phenylpiperazin-1-yl)-propyl]-8-phenyl-2-aza-spiro[4.5]decane-1,3-dione derivative (1e), all the other compounds

displayed anticonvulsant activity in the MES test, but some of them (1c, 2f and 2g) were found to be neurotoxic at a dose of

30 mg/kg, irrespective of their activity. The most potent and relatively weakly neurotoxic analogues of that series, i.e. N-[2-{4-(3-

chlorophenyl)-piperazin-1-yl}-ethyl]-[7,8-f]benzo-2-aza-spiro[4.5]decane-1,3-dione (2c) and N-[3-{4-(3-trifluoromethylphenyl)-

piperazin-1-yl}-propyl]-[7,8-f] benzo-2-aza-spiro[4.5]decane-1,3-dione (2h) had ED�� values of 205 mg/kg (2c) and 23 mg/kg (2h)

respectively, in the MES-test in mice, and showed higher protection than magnesium valproate (ED�� = 211 mg/kg), used as a standard

substance.
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Introduction

Recently a large number of active anticonvulsant

compounds with diverse chemical structures have

been synthesized [5, 6, 16, 22, 24]. The comparison of

the structural characteristics of above molecules have

identified a common pattern, defined as a 5- or a 6-

membered heterocyclic ring, one or two carbonyl

groups as well as an aromatic system [23].

Following these findings, in the course of develop-

ing new, potentially anticonvulsant compounds, our

attention was focused on a group of 3-substituted

pyrrolidine-2,5-diones with different substituents at

the nitrogen atom [14, 15]. Recently we demonstrated

that a great number of 3-arylpyrrolidine-2,5-dione de-

rivatives with a 4-aryl-piperazin-1-yl-alkyl moiety at

the imide nitrogen atom exhibited anticonvulsant

activity, especially in the maximal electroshock

(MES) test (e.g. N-[4-(3-chlorophenyl)-piperazin-1-

-yl-methyl]- 3-(2-chlorophenyl)-pyrrolidine-2,5-dione;

ED50 = 14.20 mg/kg) [13]. On the other hand, studies

with spirosuccinimides indicated that the introduction

of a spiro nucleus into the 3-position of a pyrrolidine-2,5-
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