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Channelopathies, arising from dysfunction of ion channels that govern fundamental biological processes, are

implicated in a wide range of diseases.

Therefore, the rational development of therapeutics that precisely modulate

ion channel functions represents a critical challenge in modern chemical biology and drug discovery. Densely

functionalized natural products bearing oxygen- and nitrogen-based polar functional groups and unique three-

dimensional architectures can enable highly selective modulation of ion channels, properties that are often

unattainable with conventional small-molecule drugs or structurally simple natural products.

This research aims

to develop new strategies for the functional analysis and control of ion channels through the total synthesis of natural

products that potently inhibit voltage-gated sodium channels (NayCh).
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Figure 1. Targeted natural products in this study.
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Figure 2. Fragment coupling enabled by

stereoselective radical coupling reaction.
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Figure 3. Oxidative guanidine formation.
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Figure 4. Evaluation of radical coupling reaction.
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Figure 5. Optimization of skeletal metamorphosis.
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Figure 6. Substrate scope of skeletal metamorphosis.
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Figure 7. Construction of the bicyclo[3.2.1]octene
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