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Abstract of Thesis

Name ( Gamal Abdeltawab Idris Moustafa )

Radical-Based Synthetic Approaches to Bioactive Natural Products and Their
Biological Investigations
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Title

Natural products continue to serve as valuable sources of new medicinal leads. The author’s
laboratory has been deeply engaged in the total synthesis of bioactive natural products with a
keen interest in the use of radical chemistry in complex molecule synthesis. The present thesis
demonstrates the utility of free radicals to accomplish the total synthesis of two structurally
unique bioactive natural products, platencin and ligudentatol, as well as their biological
evaluations.

Platencin is a potent antibiotic with a broad-spectrum inhibitory activity against Gram positive
pathogens. The author disclosed, in section 1.3 of the thesis, the discovery of the potent
antimycobacterial activity of platencin against various mycobacterium spp. including the
multi-drug-resistant and extensively multi-drug-resistant tuberculosis strains, which would pave
the way for new antitubercular drug development. In addition, we identified the molecular target
of platencin to be Mt-KasB, an essential enzyme in mycobacterial fatty acid synthesis.

Due to the poor pharmacokinetic property of platencin, however, clinical application of the
natural antibiotic has been hampered. Therefore, new analogues with better physicochemical
properties suitable for drug development are demanded. To address this problem, we launched a
2"_generation synthesis of platencin that would allow us to access a range of platencin analogues.
As described in section 1.4.3, we established a new concise and robust access to platencin and its
analogues employing a novel decarboxylative radical cyclization strategy in which an alkynyl
silyl ester was used as a substrate in combination with Pb(OAc)4 as an oxidant and 1,4-dioxane as
a hydrogen donor. The new route to platencin established in this study has also led to the
discovery of a potent antimycobacterial platencin analogue.

Ligudentatol is a phenolic norsesquiterpene isolated from Ligularia dentata. It has a unique
skeleton composed of a polysubstituted phenolic motif fused to a chiral aliphatic ring. Its unique
structure and unexplored biological activity have inspired us to devise new approach to this
natural phenol. As described in the second chapter of the thesis, we successfully established an
enantiospecific synthesis of natural and unnatural ligudentatol based on the development of a new
programmed aromatization protocol enabled by phenylseleno group transfer radical cyclization
and subsequent oxidative eliminations. The new route to ligudentatol and its unnatural enantiomer
has allowed us to evaluate their antiproliferative activity for the first time showing their
comparable moderate cytotoxicity toward various cancer cell lines.
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