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Abstract
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Abstract: Oncological diseases are one of the most common public health problems and the second
leading cause of death after cardiovascular disease. Natural products or synthetic compounds
derived from natural products continue to be excellent sources for new drug candidates. Recent
advances in synthesis of complex heterocyclic systems have led to significant increase in interest in
development of efficient methods for synthesis of thereof as potential drugs or biological probes.
Oxindole, azabicyclohexane and pyrrolizine units are known heterocyclic motifs that form the core
of a large family of alkaloid natural products with strong bioactivity profiles. Series of heterocyclic
compounds containing 3-spiro[3-azabicyclo[3.1.0]hexane]oxindole framework have been studied
for their antiproliferative activity against K562, Jurkat, HeLa, and CT26 cell lines. These spiro-
fused adducts are readily available via one-pot three-component 1,3-dipolar cycloaddition reactions
of cyclopropenes and azomethine ylides (generated in situ from amino acids and oxindoles). In
agreement with DNA cytometry studies, the tested compounds have achieved significant cell-cycle
perturbation with higher accumulation of cells in G0/G1 phase. Using confocal microscopy, we
found that actin filaments disappeared and granular actin was distributed diffusely in the cytoplasm
in up to 40% of treated cells. In addition, we discovered that the number of cells with filopodium-like
membrane protrusions was significantly reduced after treatment with some of the tested compounds
(from 92% in control cells up to 36% after treatment). The obtained results support the antitumor
effect of the studied compounds and encourage the extension of the study in order to improve the
anticancer activity and reduce the toxicological risks of the obtained compounds.
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