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Development of sophisticated small RNAs utilizing the properties of functional
groups
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Small interfering RNAs (SiRNAsS) and microRNAs inhibit gene expression by RNA

interference (RNAi) and thus have great potential as nucleic acid-based drugs. However, naked RNA
strands have many problems that hinder their application as therapeutics, such as their rapid
degradation in biological fluids, poor cellular uptake, and off-target effects. In the course of our
study, we focused on studying siRNAs containing nucleoside mimics in their 3"-termini. In this
study, we found that furanoid glycals could be useful as stimulus-responsive units. In addition, it
was found that introduction of 2-0-benzylated abasic nucleoside (RHOBn) at the 3"-end of an siRNA
greatly improves resistance towards various nucleases. Furthermore, we have developed a scalable
synthetic method for phosphoramidite derivatives of artificial nucleosides including
1-deoxy-1-ethynyl-3 -D-ribofuranose (RE). These results should help to advance the development of
RNAi-based medicine.
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Reagents and conditions: (a) CIAcCl, pyridine,
CH.,CI,, rt, quant; (b) Ac,0, AcOH, H,SO,, rt, 92%; (c)
TMS-acetylene, n-BuLi, EtAICI,, CH,Cl,, toluene, 0° C
then rt, 58%; (d) i) TBSCI, AgNO;, pyridine, THF, rt;
ii) NaOMe, MeOH, rt, 31%; (e) DMTrCl, pyridine, rt
then 60 ° C, 60%; () i-Pr,NP(CI)O(CH,).CN, 7I-Pr NEt,
CHCI,, rt, 83%.
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