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Scheme 1. Chemical structures of indole derivatives with versatile activity for the treatment of 
neurological conditions. 

The indole-2-carboxamide is another indole-based scaffold of current interest that 
has exhibited broad biological activities, including anticancer, antiviral, and antioxidant, 
especially with strong radical-scavenging properties against superoxide radicals [23]. 
Within this class of compounds, a potent allosteric modulator of the cannabinoid receptor 
I (V) was discovered [24]. A hybrid compound based on 8-hydroxyquinoline-5-methoxy 
indole-2-carboxamide (VI) afforded strong inhibition against Cu2+-induced and Zn2+-
induced Aβ1–42 aggregation assays and was able to chelate Cu Zn2+ and Fe2+ [25]. 

In the search for new treatments for neurological diseases, hydrazones have emerged 
as a promising class of compounds with versatile biological activities. N-acylhydrazones 
showed strong iron-chelating properties and, therefore, were originally suggested as drug 
candidates for the treatment of iron-overload diseases [26]. In particular, they were able 
to moderately bind biometals, and this affinity and specificity could be modified by the 
appropriate selection of the aldehyde precursor and substituents [27]. For example, in the 
well-studied N-acylhydrazone INHHQ, it has been shown that, in healthy Wistar rats, N-
acylhydrazone was capable of crossing the blood–brain barrier. Moreover, it did not affect 
the GSH and biometal levels under normal homeostasis in different tissues such as brain, 
liver, kidneys, and heart, whereas in an in vitro threefold excess α-Syn, it efficiently 
competed for the binding of copper [28]. Moreover, hydrazone derivatives have been 
synthesized as dual AChE and MAO-B inhibitors for the treatment of PD [29,30]. 

Our earlier studies on broad series of benzimidazole-based arylhydrazones [31–33] 
outlined the molecular structures bearing the pharmacophores with the most potent 
multi-target activities in terms of neuroprotection, radical scavenging, and MAO-B 
inhibition. In particular, the leading structure outlined within a series of benzimidazole 
hybrids with MAO-B-inhibiting activity was the derivative containing a 2-hydroxy-4-
methoxy vanilloid residue (VII) [32]. Our latest study on 17 N, N’-disubstituted 
benzimidazole-arylhydrazone hybrids [31] outlined some prospective compounds 
containing hydroxyl and vanilloid fragments, among which the catecholic derivative 


