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Development of purine-nucleoside mimics with sulfone
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In this study, novel artificial nucleobase derivatives were synthesized and
evaluated. The designed nucleosides were mimics of adenine and guanine nucleobases. These
nucleosides were incorporated into oligonucleotides, and the oligonucleotides exhibited comparable
duplex stability with the corresponding natural nucleobases. In addition, the developed nucleosides
showed high enzymatic stability and fluorescence emission. Therefore, the artificial nucleosides
developed in this study would become a new material of oligonucleotide.
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TablelSA P°A SG

Solvent Aabs. (NM) Xem (NM) Qy?2
SOz MeOH 331 452 <0.01

Water 331 465 <0.01
SA MeOH 298 333 0.03

Water 297 334 0.02
G MeOH 314 371 0.05

Water 312 373 0.03

@ measured using tryptophan as a standard (0.13)
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Conditions: 2.70 munit/mL ADA, 11.5 uM of dA and SO2A or SAin
50 mM phosphate buffer (pH 7.0), at r.t.
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RNA DNA (Tm )
Table2 SA RNA DNA
vs RNA target vs DNA target
T (°C) ATw/mod. (°C)  Tm (°C) ATw/mod. (°C)
5'-d(ACGAGAACATCC)-3’ 46.0 +1.3 504 -04
5-d(ACGAGAACATCC)-3’ 459 +1.2 49.9 -0.9
5-d(ACGAGAACATCC)-3’ 46.5 +0.9 49.2 -0.8
5-d(ACGAGAACATCC)-3’ 45.9 +0.6 48.5 -1.2
5-d(ACGAGAACATCC)-3’ 447 - 50.8 -

A =SA. Conditions: 10 mM phosphate buffer (pH 7.0), 200 mM NaCl, and 2.5 uM of each oligonucleotides.
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DNA-RNA
SA SG
Tm uv Tm
Table3SG RNA DNA

vs RNA target vs DNA target

Tm (°C) ATw/mod. (°C)  Tm (°C) ATmw/mod. (°C)
5’-d(ACGAGAGCATCC)-3’ 52.8 +1.8 55.4 0.0
5’-d(ACGAGAGCATCC)-3’ 53.6 +1.3 55.7 +0.2
5-d(ACGAGAGCATCC)-3’ 54.4 +1.1 54.1 -0.4
5'-d(ACGAGAGCATCC)-3’ 51.0 - 55.4 -

G =SG. Conditions: 10 mM phosphate buffer (pH 7.0), 200 mM NaCl, and 2.5 uM of each oligonucleotides.

SA

TFO

SA SOZA SG
SA sozA SG

SOZA

Hoogsteen

Heck

ADA

SA TFO (
SA
S
G-TA
SA SOZA SG
SA SOZA
A SG
SA

SA

Tm

G-TA



10 10 0 0

Hari Yoshiyuki Yamamoto Kazuki Fuchi Yasufumi Okabe Masaya Osawa Takashi Ito Yuta 53

New Cleavable Spacers for Tandem Synthesis of Multiple Oligonucleotides 2021

Synthesis 4440 4448
DOI

10.1055/a-1538-9883

Yamamoto Kazuki Fuchi Yasufumi Ito Yuta Hari Yoshiyuki 92

Bicyclo[2.2.2]octane-2,3-diol as an universal linker for the solid-phase synthesis of 2021

oligonucleotides

Tetrahedron

132261 132261

DOl
10.1016/j . tet.2021.132261

Fuchi Yasufumi Umeno Tomohiro Abe Yuichiro Ikeno Keita Yamasaki Ryu Okamoto Iwao Usui 85
Kazuteru Karasawa Satoru
Characterization of Push?Pull-Type Benzo[X]Jquinoline Derivatives (X =gorf): Environmentally 2020

Responsive Fluorescent Dyes with Multiple Functions

The Journal of Organic Chemistry

13177 13190

DOl
10.1021/acs. joc.0c01878

Fuchi Yasufumi Murase Hirotaka Kai Ryosuke Kurata Kakeru Karasawa Satoru Sasaki Shigeki 32
Artificial Host Molecules to Covalently Capture 8-Nitro-cGMP in Neutral Aqueous Solutions and 2021

in Cells

Bioconjugate Chemistry 385 393

DOl
10.1021/acs.bioconjchem.1c00012




Shoji Misa Fuchi Yasufumi Osawa Takashi Kim Han Ito Yuta Hari Yoshiyuki

87

Synthesis and Properties of Oligonucleotides Containing 2' -<i>0</i>,4" -<i>C</i>-Methyleneoxy-
Bridged Pyrimidine Derivatives

2022

The Journal of Organic Chemistry

11743 11750

DOl
10.1021/acs. joc.2c01409

Hari Yoshiyuki Fuchi Yasufumi Yamamoto Kazuki Ito Yuta 55

Benzo-Fused 7-Oxabicyclo[2.2.1]heptane-2,3-diol Derivatives as Universal Linkers for Solid- 2023

Phase Oligonucleotide Synthesis

Synthesis 1112 1122
DOl

10.1055/s-0042-1751405

Yamamoto Kazuki Fuchi Yasufumi [Ito Yuta Hari Yoshiyuki 88

Expansion of Phosphoramidite Chemistry in Solid-Phase Oligonucleotide Synthesis: Rapid 3' 2023

Dephosphorylation and Strand Cleavage

The Journal of Organic Chemistry 2726 2734

DOl
10.1021/acs. joc.2c02195

11 0 2

47 - RNase H

142

2022




o Kazuki Yamamoto, Yasufumi Fuchi, Yuta Ito, Yoshiyuki Hari

Solid-phase oligonucleotide synthesis using a universal linker with bicyclo[2.2.2]octan-2,3-diol skeleton

48 (1SNAC2021)

2021

141
2021
o

143
2023
o

2"-
143

2023




2022




