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Abstract

Although lamellarin natural products exhibit a broad spectrum of biological activities,
especially cytotoxicity towards cancer cells, their preclinical development has been
complicated by a lack of aqueous solubility, which is also indispensable for drug candidates.
Therefore, we first attempted to streamline their structure with the aim to replace non-
essential functional groups with some solubility-enhancing moieties. Using a library of
lamellarins and their systematically designed analogs, we identified additional important
structural elements towards the inner part of the molecule, including those on the
orthogonal ring. According to the overall findings from our structure-activity relationship
studies to date, lamellarin D contains most of the required substituents, and thus, it was
used along with its structural isomer, lamellarin N, as our templates for further modifications.
Initially, both compounds were subjected to comparative physicochemical profiling, which
indicated that the aqueous solubility of these moderately lipophilic molecules was in the
low micromolar range under physiologically relevant conditions. Interestingly, a simple
lactone-to-lactam replacement significantly reduced the lipophilicity of both compounds
even though their aqueous solubility was not much improved. Nevertheless, the resulting
azalamellarin derivatives not only maintained appreciate cytotoxicity against cancer cells,
but also exhibited more potent GSK-3B inhibitory activity than their parent compounds.
These findings provide insights for further development of more drug-like lamellarin analogs

into anticancer agents.
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