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Phosphorylation of nucleotide analogs based on the activation of phosphorothioate group
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There are many types of nucleosides oligophosphates in cells, which have multiple
phosphates linearly linked by phosphodiester bonds. Synthetic methods for these
nucleoside oligophosphates and their derivatives are important for elucidating their
biological functions and for drug discovery. For the chemical synthesis of nucleoside
oligophosphates, condensation-based phosphodiester bond formation reactions have
been used for a long time, and various reactions have been reported so far. However,
there are some problems in terms of yield and reactivity, and it is necessary to develop
a practical phosphorylation reaction.

In this study, we developed a new phosphorylation reaction based on activation of
phosphorothioate group. First, phosphorothioate groups were introduced into the 5'-
position of various nucleosides using the Yoshikawa method. Then, the thiophosphates
were activated with 2,4-dinitrochlorobenzene (DNCB), and the resulting electrophilic
intermediates were reacted with various nucleophiles to synthesize nucleotide
analogs.(Figure 1)
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