REGIOSPECIFIC SYNTHESIS OF 2,3-DISUBSTITUTED INDOLES FROM ISATINS
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Indoles represent a structural element in a myriad of natural products and biologically active molecules.[1-3] Of special importance

are 2,3-disubstituted indoles (Fig. 1).[4]
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Fig. 1 Selected bioactive compounds containing a 2,3-disubstituted indole moiety

Thus, a number of methods for their synthesis have been described.[5-7] However, these are often hampered by a number of limi-
tations: they often offer poor regioselectivity and suboptimal functional group tolerance. Also, they can normally be adapted to the pro-
curement of a small subclass of indoles only. We have developed an approach to 2,3-disubstituted indoles overcoming these
obstacles.[8]
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Scheme 1. Different approaches to the synthesis of indoles

By selectively activating the amide carbonyl in isatin-derived oxindoles (Scheme 1), we obtained a number of the title compounds
in a regiospecific and functional group-tolerant manner. The methodology is normally characterized by excellent yields. The reaction
proceeds by chemoselective partial reduction of the amide moiety to an iminium salt and a subsequent nucleophilic addition followed by
dehydration, which furnishes the target indole. A number of nucleophiles, including C- and S-nucleophiles, have been examined.

The obtained compounds were studied towards acetylcholinesterase (AChE) inhibitory activity, as the indole skeleton is often seen

in the structure of enzyme inhibitors. Cholinesterase inhibitors are used in the treatment of Alzheimer's disease, increasing available
acetylcholine by decreasing the AChE activity. For the tested agents, properties like logP, logBBB (Blood-Brain Barier penetration) and
Caco2 permeabilities were also calculated. Based on the predicted values, only two of them are able to penetrate into the CNS (central
nervous system).
Molecular docking was performed on the whole set of the syntesized indole derivatives, resulting in a wide range of AChE inhibitory
activity. Molecular docking binding interactions reported the lowest energy conformations of the syntesized compounds and the key amino
acid residues at the active binding site of AChE. The current synergy between computations and experiments provided the identification
of the indole derivatives exhibiting the highest inhibitory activity. The presented results will provide theoretical guidance for further
modification and optimization of the indole derivatives.
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