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Abstract:

Two series of N-[(4-arylpiperazin-1-yl)-alkyl]-2-azaspiro[4.4]nonane (5–10) and [4.5]decane-1,3-dione (11–16) derivatives were

synthesized and their serotonin 5-HT�� and 5-HT�� receptor affinities were determined. Compounds with the methylene spacer (5–7

and 11–13) exhibited low 5-HT��/5-HT�� receptor affinity, in contrast to their ethylene analogues regarded as potent 5-HT�� ligands,

especially those containing a cyclohexane moiety (14–16; Ki = 5.1, 2.7 and 4.3 nM, respectively) in the 3-position of the

pyrrolidine-2,5-dione ring. Moreover, derivatives with 3-chloro substituent (10 and 14) showed distinct affinity for 5-HT��

receptors. The functional activity of compounds 10, 14, 15 and 16 was tested in vivo in the commonly used animal models. In those

experiments, the tested compounds showed features of agonists of pre- and postsynaptic (14), agonists of presynaptic and

antagonists of postsynaptic (10, 15), or agonists of postsynaptic (16) 5-HT�� receptors. Additionally, 10 and 16 exhibited properties

of potential 5-HT�� receptor antagonists. The above results suggested a crucial role of the spacer between the amide fragment and

4-arylpiperazine moiety, as well as of the size of the cycloalkyl ring at the 3-position of pyrrolidine-2,5-dione ring in functional

5-HT��/5-HT�� properties.
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Introduction

Serotonin (5-HT) plays an important role in many

physiological and pathophysiological processes in the

brain. These processes are mediated by a specific in-

teraction of 5-HT with seven major receptor classes.

The 5-HT1A receptor subtype is one of the best char-

acterized; it is well established that these receptors are

involved in such psychiatric disorders as depression

and anxiety [22]. Several classes of compounds are

known to bind to 5-HT1A receptor sites. Among them,

4-arylpiperazines that are linked to a terminal cyclic

amide via a long chain are effective as antianxiety

and antidepressant drugs [3, 12]. Many studies into

the structure-activity relationship of such long-chain

arylpiperazine derivatives as 5-HT1A receptors ligands

have been carried out [5, 19–21]. The authors indi-

cated that the nature of the aryl ring at N4 nitrogen

atom of the piperazine moiety and the length of the al-

kyl chain, as well as the terminal cyclic amide frag-
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