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DNA chemical synthesis utilizing P-F bond activation ('Graduate School of Pharmaceutical
Science, Tokushima University) ONana Mihara,' Syuya Inoue,' Noriko Tarashima,' Noriaki
Minakawa'

Since the first chemical synthesis of DNA was achieved in 1955, various synthetic methods
have been developed. Among them, the solid-phase DNA synthetic method utilizing P(III)-
based phosphoramidite chemistry, developed in 1983, remains the most widely used and
versatile technology. However, significant innovation in this field has been limited. To address
this challenge, we have explored an approach to DNA synthesis using P(V)-based
phosphorofluoridate chemistry.

As a model reaction, we investigated the synthesis of thymidine dinucleotide 1. Starting with
thymidine (2), 3'-phosphorofluoridate monomer 3 was prepared in 4 steps. The resulting 3 was
subjected to a condensation reaction with 3'-DMTr-thymidine 4 in the presence of bases.
However, the chemical yield of the desired dinucleotide 1 was insufficient, achieving only 4%.
To overcome this limitation, we focused on activating the P—F bond to enhance the efficiency
of the condensation reaction.
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