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Development of improved influenza sialidase inhibitors is critical to prepare for potential influen-
za pandemics. Based on the hypothesis that Tyr406 forms an acetal intermediate in the catalytic 
cycle of sialidase, we synthesized 2a,3a-difluorosialic acid (1) as a suitable probe to test if a co-
valent intermediate can be captured. As expected, X-ray crystallographic analysis revealed that 
1 forms a covalent complex with Tyr406 of influenza silalidase. This indicated that Tyr406 attacks 
from the b-face of the substrate, leading to hydrolysis with retention (inversion and inversion) of 
the configuration. In addition, 1 possessed potent anti-influenza activity (including that of Tamiflu 
resistant virus) with IC50 inhibitory constants of 10 to 1000 nm, providing the first proof-of-concept 
for mechanism-based influenza sialidase inhibition.
In addition, a next-generation inhibitor, sulfo-sialic acid (2), was developed. The sialidase inhib-
itory activity of 2 was more potent than the corresponding carboxy and phosphono derivatives, 
presumably due to stronger attraction to the triarginyl binding site of the enzyme.
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Research on waste recycling for building a recycling-oriented society, and 
biomass and green hydrocarbon cycles for global environmental issues
We aim to solve environmental problems with a chemical 
engineering (reaction engineering) approach, focusing on 
four fields: building a recycling-based society, global en-
vironmental problems, environmental conservation, and 
basic reaction engineering technology.  We are conducting 
research mainly focusing on waste recycling for building a 
recycling-oriented society, researching biomass and green 
hydrocarbon cycles for global environmental issues, de-
veloping environmentally friendly adsorbents and catalysts 
effective for air, groundwater and soil pollutions protection 
technologies.

Research on recycling of valuable components in pulverized 
waste silicon-based solar cells by flotation separation method

Flotation separation has been widely applied in the mining 
industry to concentrate valuable elements in a raw mineral 
for many years.  The multiple components with the difference 
in surface property such as hydrophobicity and hydrophilicity 
are efficiently separated by the gas bubble and surfactant.  
As recent development for a recycling process, we are in-
vestigating the study on collecting a high purity of valuable 
elements in pulverized scraped silicon-based waste solar 
cells by  flotation. A chemical engineering approach is taken 
to this study and the goal is put to practical use.


