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Molecular nanocarbons, nanometer-sized carbon materials composed of polycyclic 
aromatic hydrocarbons, have various physical properties and are applicable to materials 
chemistry.1 Recently, some molecular nanocarbons have been revealed to have new properties 
and applicability through functionalization-based structural modifications.2 However, because 
the molecular nanocarbon that can be regioselective functionalized is limited, there is still a 
requirement for a universal method to break the status quo.  

We have recently focused on a biotransformation reaction, known as a highly 
regioselective transformation reaction, as a new way to functionalize molecular nanocarbon 
derivatives. This represents a green process that can be used to realize the production of 
chemicals that are inaccessible by traditional organic synthesis. Biocatalysts we chosen are two 
organisms that are resistant to various organic compounds. One is a toluene-degrading Gram-
negative bacterium Acinetobacter sp. Tol 5, and the other is a polyphagous insect, Spodoptera 
litura larvae (Lepidoptera, Noctuidae).3,4 In this study, the C-H bond functionalization of 
cycloparaphenylene and its derivatives, the shortest sidewall segment of carbon nanotubes, 
were investigated by biocatalysts.  
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