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Introduction 
Malaria is a parasitic disease caused by the pathogenic 

protozoa Plasmodium spp., which has a significant global 

impact on human health.1 The increasing resistance of P. 

falciparum strains to approved drugs highlights the urgent 

need for the discovery of new antimalarial candidates. 

Guanidine alkaloids emerged as promising natural 

products with antiparasitic activity, and a promising 

parasitological profile against malaria parasites.2,3 Herein 

we report the results of investigating a series of synthetic 

guanidine derivatives with potent anti-plasmodial activity.  

Results and Discussion 

Based on our previous work with natural guanidine 
alkaloids batzelladines F and L,3 we assessed the anti-
plasmodial activity of 234 synthetic guanidine derivatives 
as new P. falciparum inhibitors (Figure1).  

Figure 1: Percentage 
distribution of the 
activity of the 234 
compounds 
evaluated against the 

3D7 strain. 

In this series, 

c.a. 5% of the 

derivatives (12 

compounds) 

showed potent 

antiparasitic activity against P. falciparum, with IC₅₀ 
values < 0.1 µM. These results represent a notable 

improvement in antiplasmodial activity when compared to 

the activity of batzelladines F and L.3 Additionally, 

guanidine derivatives with IC₅₀3D7 values < 10 µM were 

tested against human HepG2 cell lines to evaluate liver 

cytotoxic effects. In general, the most potent compounds 

exhibited good to excellent selectivity index (SI) values (SI 

> 10). In order to investigate the mechanism of action of 

these derivatives, compounds of each subseries (FFC41, 

FFC53, RMS496, RMS502, and TAC20B4) were 

selected for parasitological profile studies. The 

investigation included speed of action (as fast or non-fast 

acting inhibitor), combination profile with artesunate, 

resistant panel (3D7, Dd2, K1, Dd2R_DSM265, 

3D7R_MMV692848, and TM90C6B strains) and stage 

specificity assays. Figure 2 summarizes the main 

findings. 

Figure 2. (A) Speed of action. (B) Representative combination 
profile with artesunate. (C) Resistant panel. (D) Representative 
stage specificity assay. 

Guanidine-based compounds displayed unique 
parasitological profiles, indicating each subseries 
may act through a different mechanism (Figure 3).

Figure 3: Schematic results for parasitological profile. 

Conclusions 

Among 234 synthetic guanidine derivatives assayed 
against P. falciparum, 5% showed inhibitory activity 
at low nanomolar concentrations. Five compounds 
of each subseries exhibited unique anti-plasmodial 
profiles, suggesting different mechanisms of action 
for these compounds. These results indicate that the 
guanidine derivatives are attractive candidates for 
drug development.
Disclaimer: The molecules described in this study are 
subject to a pending patent application. 
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