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Drug Design Chemistry (Molecular Design)
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2. Purpose of Education
　Drug Design Chemistry covers several aspects of organic chemistry, analytical chemistry, medicinal chemistry and 
chemical biology. Through this course, students are expected to understand and train the experimental techniques related 
to those scientific fields.
　Our laboratory is working on the developments of functional molecules, which can “modulate” or “sense” the 
physiological functions, such as enzyme inhibitors and fluorescent sensors for elucidating intracellular or extracellular 
signal transduction pathway. In addition, we also focus on the development of novel drug and diagnostic tools for various 
diseases.

3. Research Subject
1) Construction of a facile method to develop various fluorescent sensors for elucidating physiological functions
　We construct a facile method to develop various fluorescent sensors, which can sense the change of the concentration or 
activity of each biologically important analyte.
2) Development of fluorescent sensors by modulating the complex formation of fluorophore
　The control of intermolecular or intramolecular complex formation between two fluorophores or between a fluorophore 
and another molecular species has been utilized for the development of fluorescent sensors.
3) Development of various enzyme inhibitors based on the chemical structure of coenzymes or natural products
　Coenzyme, such as ATP, is commonly utilized by most of enzymes in the specific enzyme family, such as protein kinase 
family or histone methyltranferase family. By derivatization of the structure of such coenzyme, we develop novel inhibitor 
for each enzyme. In addition, based on the chemical structure of natural products, saponins, isolated from soybean 
hypocotyls by our group, we develop novel inhibitors for matrix metalloproteinase (MMP), which is related to the 
metastasis of cancer.
4) Elucidation and application of antioxidant system in vivo
　Reactive oxygen species (ROS) causes various kinds of sickness. Though a lot of materials having antioxidant action in 

vivo are reported, a role of the antioxidant action still remains to be elucidated. Bilirubin (BR) acts as a scavenger of ROS 
in vivo and converted to oxidative degradation products. Using these products, we study a mechanism of antioxidant action 
and develop a stress checker applying the mechanism.
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