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New 5-HT,, receptor ligands as promising inhibitors of the growth of Plasmodium falciparum
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Background

. Quinoline derivatives are still the predominant class of antimalarial drugs, and several new antimalarial compounds in different stages of preclinical and
clinical development share the same core chemistry. However, an important paradigm shift is currently emerging in antimalarial pharmacology, based upon
exchanging the quinoline ring with an alternative heterocyclic ring to develop biologically active compounds with novel antimalarial activities. In particular,
isosteric replacement, based on ring isosterism with antimalarial drugs such as mefloquine, chloroquine (CQ), and amodiaquine, is being widely applied to the
design of new antimalarials [1].

* In the current study, a series of molecules based on the 7-chloroquinoline scaffold connected by a distinct linker with arylsulfonamide fragment of sulfadoxine
were designed, with the aim of enhancing the activity of quinoline, [2]. The hybrids of 4-aminoquinoline and pyrimidines showed better antimalarial activity
against both chloroquine-sensitive and chloroquine-resistant strains of P. falciparum in comparison to the standard drug, chloroquine [3]. The work of Mallari et al
[4] showed that a subset of purine-derived nitriles killed the parasite with moderate potency, and that these inhibitors do not seem to exert their antiproliferative
effects as cysteine protease inhibitors. Derivatives of the [1,2,4]triazolo[1,5-a]pyrimidine system, with different substituents at the 2, 5 and 7 positions, were
active in vitro against the W2 chloroquine-resistant P. falciparum clone strain and did not present toxicity to HepG2 cells [5]. Early work on serotonin (5-HT)
subtype 1A receptor (5-HT,,R) ligands as potential antimalarial drugs showed that 5-HT,,R agonists inhibit P. falciparum [6]. The 5HT,, receptor agonist, 8-
hydroxy-N-(di-n-propyl)-aminotetralin (8-OH-DPAT), had similar levels of growth inhibition against several different P. falciparum isolates having distinct
chemotherapeutic resistance phenotypes. On the other hand, agonists of 5-HT,,R, such as 8-OH-DPAT, need to be modified, to prevent potential neurological side
effects. A very important class of 5-HT receptors ligands are derivatives of 1,4-disubstituted arylpiperazine. Structural modifications of this pharmacophore lead to
the introduction of a long, flexible, 2-5 carbon chain at the N-4 position and the amide or imide moiety at the terminal fragment, referred to as long-chain
arylpiperazine derivatives (LCAPs).

e Systematic structural modification of the terminal fragment of LCAPs reveal multimodal agents that could be excellent pharmacological tools as the basis for next-
generation antimalarial drug discovery.

Objective

The aim of the presented study was the evaluation of antimalarial activity of a series of derivatives of purine-2,4-diones and purine-2,4,8-triones as 5-HT,,
receptor ligands, as well as the determination of their cytotoxic effects against a normal human fibroblast (NHDF) cell line.

Methods

P. falciparum cultures were established according to Trager and Jensen, with slight modifications [7]. Parasite growth was determined spectrophotometrically
(OD¢co) by measuring the activity of parasite lactate dehydrogenase (pLDH), according to a modified version of the method of Makler [8]. The antimalarial activity
was expressed as 50% inhibitory concentrations (IC.,). Cell viability of NHDF cells was determined using the MTT assay after 48h [9].
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