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The nucleic acid—templated polymerizations of DNA and RNA are essential components of all known living
organisms. Several methodologies to conduct non-enzymatic template-directed polymerizations using
activated unnatural nucleotide monomers have been developed. The XNAs (xeno—nucleic acids) obtained
as such are not only useful for nucleic acid medicines and biochemical tools but also contribute to
detailed understanding of the origin of life. In this study, we aimed at conducting this reaction using
activated unnatural L-nucleotides.

The synthesis of L-nucleotides was carried out using L-arabinose as a starting compound. Following
the studies by Szostak, we designed the L-nucleotides to have an azide group at 2° position to enable
the 27 —5 linking polymerizations. However, introduction of azide group using an SN2 reaction
produced two diastereomers that differ in the stereochemistry of 2° position. Their stereochemistries
were difficult to determine by NMR techniques, as often is the case for five-membered ring compounds.
Thus, for the first time, we applied vibrational circular dichroism (VCD) spectroscopy to furanosides,
and demonstrated that their stereochemistries can be easily determined by VCD. This VCD approach was
further applied to other furanosides and nucleosides to see its broad applicability. Thus, we have shown
that VCD technique should facilitate the creation of artificial nucleotides.

Meanwhile, the polymerization reactions using the obtained activated L-nucleotides are under
investigation.




