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Synthesis and Tumor Cell Growth Inhibitory Effects of New
Flavonosides and Xanthonosides
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Abstract: Natural flavonoid and xanthone glycosides display several biological
activities, with the glycoside moiety playing an important role in the mechanisms
of action of these metabolites. Herein, to give further insights into the inhibitory
cell growth activity of these classes of compounds, the synthesis of new flavonoid
and xanthone derivatives containing one or more acetoglycoside moieties was
carried out to evaluate their in vitro cell growth inhibitory activity in human tumor
cell lines. The introduction of one or two acetoglycoside moieties in the framework
of a hydroxylated flavonoid was performed using three synthetic methods: Michael
reaction, Koenigs-Knorr reaction, and through a copper catalyzed azide-alkyne
cycloaddition. Acetyl groups were introduced in rutin, diosmin, and mangiferin
using acetic anhydride under microwave irradiation. The in vitro cell growth
inhibitory activity of seven synthesized compounds was investigated in six human
tumor cell lines: A375- C5 (malignant melanoma IL-1 insensitive), MCF-7 (breast
adenocarcinoma), NCI-H460 (non-small cell lung cancer), U251 (glioblastoma
astrocytoma), U373 (glioblastoma astrocytoma), and U87MG (glioblastoma
astrocytoma). The most active compound in all tumor cell lines tested was a
flavonoside and showed Gl, values below 10 uM.

Keywords: Flavonoids; xanthones; growth inhibitory activity, acetylation,
glycosylation.
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Introduction
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L.M.M. Vieira and A. Kijjoa. Current Medicinal Chemistry, 2005, 12, 2413-2446; M.M.M. Pinto et al.,Current Medicinal Chemistry, 2005, 12,
2517-2538. ; J. S. Negi et al., Journal of Applied Chemistry Volume 2013, Article ID 621459; Kumar, S. and A. K. Pandey. The Scientific World
Journal, 2013, 2013: 16.
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Introduction — Glycosylation methods
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Brito-Arias, M., 2007, Springer US: Boston, MA. p. 68-137. Jensen, K.J., Journal of the Chemical Society, Perkin Transactions 1 2002, 2219-33.
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Introduction — Glycosylation methods
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Brito-Arias, M., 2007, Springer US: Boston, MA. p. 68-137. Jensen, K.J., Journal of the Chemical Society, Perkin Transactions 1 2002, 2219-33.
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Introduction — Click Chemistry
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Kolb, H.C., M.G. Finn, and K.B. Sharpless, Angewandte Chemie, 2001. 40(11): p. 2004-2021.
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Introduction — Click chemistry

Cu (I)-Catalyzed Azide-Alkyne Cycloaddition (CuAAC)
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Kolb, H.C., M.G. Finn, and K.B. Sharpless, Angewandte Chemie, 2001. 40(11): p. 2004-2021; Correia-da-Silva, M., et al., Scientific Reports
7, Article number: 42424 (2017).
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Introduction — Acetylation methods
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Bosco, J. W. J., et al., Tetrahedron Letters. 2006, 47 (24), 4065-4068; Ahmed, N.; van Lier, J. E., Tetrahedron Lett. 2006, 47 (30), 5345-5349.
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Results and discussion - Glycosylation
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Results and discussion - CUAAC

Cu(l)-catalyzed azide-alkyne cycloaddition (CUAAC)
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Results and discussion
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Results and discussion — Structure elucidation
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Results and discussion — Growth inhibitory activity
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Figure 1 — Cell growth inhibitory activity displayed by compounds 1-7 and 9-13 on human tumor cell lines.
Compounds 1-4, 6, 11 and 13 were only tested on A375-C5, MCF-7, and NCI-H460 human tumor cell lines. * -
values higher than 150 pM.
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Conclusions

» Five acetylated flavonosides (5, 6, 9, 10, and 13) and one xanthonoside (7)

were synthesized.

» The Michael reaction led to the glycosylation of flavone 4.

» A high yield was obtained in the glycosylation of flavone 4 through the click
chemistry reaction.

» Non-classic strategies were applied successfully in acetylation.

» Discovery of a flavonoid acetoglucoside 10 with a potent growth inhibition

effect in human tumor cell lines.
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