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Advances in Triphosphorylation of Nucleosides and Their Analogues
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Abstract  Nucleoside triphosphate are nucleosides with three phosphate groups, which not only play an
important role in energy metabolism of cells, but also can be used in the treatment and adjuvant treatment of many
diseases, such as cardiovascular and cerebrovascular diseases, blood diseases and neurological diseases. With the
development of molecular biology, they are also widely used in many biological detection technologies. Since the
outbreak of COVID-19, the research of antiviral nucleoside drugs has become a hot spot. Most of these drugs have no
activity in vitro, but are metabolized to their triphosphate form in cell to take effect. In the research of mechanism of
these nucleoside antiviral drugs, triphosphorylated nucleosides are required to study the antiviral activity and
mechanism of drugs. Therefore, it is necessary to develop an efficient method of nucleoside triphosphorylation.
According to the synthetic history of nucleoside triphosphates, the chemical synthetic strategies of nucleoside
triphosphates are reviewed in this paper. The aim is to provide useful references for the triphosphorylation of
nucleosides and their analogues, and also to provide some useful idea to the development of novel antiviral drugs.
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Scheme 1 Structures of several NTPs
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Scheme 5 Synthesis of ATP through formation of phosphoramide intermediates by the use of morpholine
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Scheme 16 Synthesis of NTP through construction of nucleoside dichlorophosphate intermediates
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