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Abstract:
Xanthenes are a special class of oxygen-incorporating tricyclic compounds.
Structurally related to xanthones, the presence of different substituents in position
9 presents a large impact on their physical and chemical properties, as well as their
biological applications. Xanthene-9-carboxylic acid, 9-hydroxyxanthene (xanthydrol)
and their respective derivatives have been reported to exhibit remarkable
biological activities, namely neuroprotection, antidiabetic, cytotoxic, and
antibacterial.

Herein, we report the design of a virtual library of 300 compounds whose
pharmacokinetic properties were assessed through computational tools. Synthesis
strategies to obtain such drug-like xanthene derivatives - amide coupling, reductive
amination, aromatic halogenation and Suzuki coupling - are described.
Azaxanthenes and thioxanthenes, important xanthene bioisosters, are also
considered for their capacity to establish different biologic interactions for their
influence pharmacokinetic properties. Future studies will include the investigation
of their potential as bioactive compounds.
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▪ Lipinski’s rule of five
▪ BBB permeation
▪ P-gp efflux
▪ CYP inhibition
▪ PAINS alerts
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Design of a virtual library of ≈ 300 molecular hybrids

▪ Calculation of drug likeness properties

5. Pajouhesh H, Lenz GR. Medicinal Chemical Properties of Successful Central Nervous System Drugs. Neurotherapeutics. 2005;2:541-553. doi:https://doi.org/10.1602/neurorx.2.4.541

Central Nervous System 
(CNS) drug rules 7

✓ Molecular weight < 450
✓ logP < 5
✓ < 3 H-bond donors
✓ < 7 H-bond acceptors (sum of N and O)
✓ <8 rotatable bonds
✓ TPSA < 70 Å2
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Synthesis of novel xanthene derivatives through
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Conclusions
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▪ Computational prediction revealed promising druglike compounds with
adequate pharmacokinetic properties;

▪ Preliminary results for the N-alkylation of tricyclic moieties and aromatic
halogenation showed that suitable synthetic pathways were found to
synthesize the desire ligands;

▪ Future work will focus on in vitro studies and further structure
modifications for hit to lead optimization.
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