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Alzheimer's disease (AD), a neurodegenerative disorder, impairs cognitive function, yet
its underlying mechanism remains unclear. A key hallmark of AD is the accumulation of
amyloid-beta peptides (AP) in brain neurons. Af, a peptide composed of 36-43 amino acid
residues, has a propensity to aggregate, contributing to the pathogenesis of AD symptoms.
Inhibition of AP aggregation is considered a crucial therapeutic strategy for treating AD.
Although curcumin in turmeric has shown potential as an AP aggregation inhibitor, it suffers
from limitations in stability and water solubility. Recent studies have revealed that clovamide,
a catechol derivative from red clover, exhibits inhibitory activity against Ap aggregation. In this
thesis, the author reports the synthesis of various clovamide and catecholamine derivatives and
evaluates their ability to inhibit AR aggregation, along with their water solubility and
cytotoxicity profiles.

Since the synthesized clovamide was unstable under assay conditions, the author
improved its stability by converting the carboxylic acid to a methyl ester. A series of clovamide
and catecholamine derivatives were synthesized to investigate the effects of phenolic hydroxyl
groups on the structure-activity relationship. Using the Thioflavin T assay, it was found that
clovamide and catecholamine derivatives possessing a catechol structure significantly inhibited
AP aggregation. Additionally, clovamide and catecholamine derivatives exhibited excellent
water solubility and low cytotoxicity. The author selected reasonable candidates through
screening. Transmission electron microscopy analysis revealed that the selected catecholamine
derivatives reduced the size of AP aggregates after co-incubation for 20 hours. Dynamic light
scattering measurements showed that the particle radius of AP aggregates in the presence of
catecholamine derivatives was 112 nm, compared to 4127 nm for AP alone. These results
suggest that catecholamine derivatives inhibit AP aggregation. Finally, the author performed
molecular docking simulations between catecholamine derivatives and AP aggregates. These
results predicted that the hydroxy groups of 1,2- and 1,4-catechol structures in catecholamine
derivatives interacted with lysine residues on the aggregated core region of AP through the
formation of hydrogen bonds. This interaction, arising from the oxidation of catechol to form
quinone structures, suggests that stable quinone structures exhibit significant inhibition of AB
aggregation.

In conclusion, the author synthesized a series of new compounds based on clovamide and
catecholamine derivatives and evaluated their inhibition of AP aggregation and related
properties. Those possessing catechol structures effectively inhibited AP aggregation, and these
candidate derivatives exhibited excellent water solubility and low cytotoxicity.
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