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Abstract:

A series of novel arylpiperazines bearing a pyrrolidin-2-one fragment were synthesized and evaluated for their binding affinity for

��- and ��-adrenoceptors (ARs) as well as their antiarrhythmic and antihypertensive activities. The highest affinity for the ��-AR

was displayed by 1-{3-[4-(2-chloro-phenyl)-piperazin-1-yl]-propyl}-pyrrolidin-2-one 7, which binds with a pK� = 7.13. The highest

affinity for the ��-AR was shown by 1-{3-[4-(4-chloro-phenyl)-piperazin-1-yl]-propyl}-pyrrolidin-2-one 18, which binds with

a pK� = 7.29. Among the compounds tested, 1-{3-[4-(2-ethoxy-phenyl)-piperazin-1-yl]-propyl}-pyrrolidin-2-one 13 had the highest

prophylactic antiarrhythmic activity in epinephrine-induced arrhythmia in anesthetized rats. Its ED�� value was 1.0 mg/kg intrave-

nously (iv). The compounds with a hydroxy group in the 4-position of the phenyl ring or two substituents such as fluorine atoms in

the 2 and 4 positions of the phenyl ring significantly decreased systolic and diastolic pressure in normotensive anesthetized rats at

a dose of 2.5 mg/kg iv, and their hypotensive effects lasted for longer than an hour.
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Introduction

Adrenoreceptors (ARs), belonging to the superfamily

of G-protein-coupled receptors, are grouped into three

classes, ��-, ��-, and �-ARs, and are considered attrac-

tive therapeutic targets for the treatment of various dis-

eases [11].

��-Adrenergic receptors mediate the effects of the

sympathetic nervous system by binding the catechola-

mines, epinephrine and norepinephrine [9, 23]. Ini-

tially, ��-AR antagonists were used in the therapy of

hypertension (prazosin, doxazosin) [12], and then

they became common in the treatment of benign

prostatic hyperplasia (alfuzosin, tamsulosin) [4], in

which they reduce the ‘dynamic’ component of blad-

der outlet obstruction and appear to have additional

actions in reducing the irritative symptoms of this dis-

ease. ��-AR antagonists are also used in the treatment

of lower urinary tract symptoms and cardiac arrhyth-

mia [4, 6, 12].

The ��-ARs are located in the central nervous sys-

tem. It has also been shown that ��-ARs may be lo-

calized presynaptically, and act as negative modula-
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