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This thesis describes the development of bioactive compounds based on bicyclo[3.3.1]nonane
scaffold.

In chapter 1 “introduction,” PPI inhibition by peptide mimicry was described as an attracting
strategy in the field of medicinal chemistry. It was also pointed out that developing peptidomimetic
based on bicyclo[3.3.1]nonane scaffold, which has an underdeveloped three-dimensional molecular
shape and high Fsp? value would be a promising strategy.

In chapter 2 “design, synthesis, biological evaluation, and mechanistic analysis of
bicyclo[3.3.1]nonanes mimicking HIF-1la peptide”, bicyclo[3.3.1]nonane derivative was first
suggested to overlap with the target peptide sidechain by computational calculation. By applying the
reaction developed in our laboratory in the past, new derivatives with three hydrophobic sidechains
were synthesized. The biological activity of the derivatives was evaluated and found to be low in
cytotoxicity and to inhibit HIF-1 transcriptional activity. Mechanistic analysis revealed that the
compound directly interacts with HIF-1o. and promotes its degradation by ubiquitin-proteasome
system.

In chapter 3 “development a novel reaction constructing 2-azabicyclo[3.3.1]nonanes and their
biological evaluation,” to enable target identification, new 2-azabicyclo[3.3.1]nonane was designed
and the reaction conditions were investigated. As a result, unprecedented Michael addition to enones
with nitrogen at the y-position was found to proceeds. By derivatizing the products, we achieved the
synthesis of the desired 2-azabicyclo[3.3.1]nonane derivatives. In addition, the HIF-1 transcriptional
inhibition activity and cell growth inhibition activity were evaluated.

In chapter 4 “enantioselective synthesis of bicyclo[3.3.1]nonanes for chiral compound library and
their biological evaluation,” development of new enantioselective synthetic methods was studied. As a
result, three reactions for the enantioselective and diastereoselective synthesis of bicyclo[3.3.1]nonane
derivatives were discovered. In addition, HIF-1 transcriptional and cell growth inhibitory activities of
the synthesized derivative libraries was evaluated, and the mechanism of action of active compound
was analyzed. As a result, the bicyclo[3.3.1]nonane derivative developed in this chapter was found to
inhibit the accumulation of HIF-lo mRNA, and although it has the same bicyclo[3.3.1]nonane
scaffold and side chain as those developed in chapter 2, it exhibited different activities depending on
the position of the sidechain.

In chapter 5 “conclusion,” the results in this thesis study were summarized.
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