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An artificial nucleic acid that can be synthesized in a short process and
that has a strictly fixed conformation of the sugar and the phosphate moieties will be a practical
nucleic acid pharmaceutical material that has never existed before. In this study, 2",3"-bridged
nucleic acid with a 5,6-trans-fused ring was designed and synthesized. As the results, we succeeded
in constructing a bicyclic skeleton with a 1,4-dioxane ring that does not have a phosphate
structure. On the other hand, since the nucleoside derivatives with a phosphonate ester was

extremely unstable to acidic and basic conditions, 2",3"-bridged nucleic acids having a phosphonate
ester could not be synthesized.



RNA N 2" 4-BNA RNA
2'4'-
BNA
RNA
2" 4-BNA
y TriNA
2", 4-BNA RNA (Seth, P. P. and Hanessian, S. Org. Biomol. Chem. 2016,
14, 2034.) TriNA 22
5 -6
2',3- 2'3-
RNA
mMRNA 5 -6
2'3-
5 -6 1
2 (Pudovik ) SN2
5- 1 2
3
3 14-
HO o Thy DMTrO o Thy DMTrO o Thy Ty
. \/_? — \/—? DMTrO
OHOH 0550 OTs ~ HO.,.0 COTs ‘\;‘O/’\i,lcl)—o
1) s R'0" "H o P S
5XFITY Ty 1 OR' ¢ (\3R1 o Thy
9
HO Thy H# Y _o ™ 3 OF
0 —_—
- OBn
OH 2
FIUY
D- 5 4
Horner-Wadsworth-Emmons LAH 1
TBDPS 5-
5 5
mCPBA DMDO
5 5
5 NIS
5 -6
6 5 5 7



HO o N ©
Ho o NIS ?
o VS 0/‘——L% I
o} A o
OBn O7L|v|e 0 o
4 Mo o OBn 07L Ve
B
OBn 07LM9 Me
Me
5
8
-Bestmann
1
TBDPS
8
1 6-exo
40%
2! 3 5 -6
0
N O
TBDP
SO N o | NH
o TBDPSO
HO OH 1 o N
HO. o
o Au (1)
OBn O i I
n \%‘Me o
4 Me (o) OBn O

(o}

Me\l\)J\NH y 0

| e\[%LNH

TBDPSO

o N/L°o TBDPSO l A
OH

OBn O
Me 9

Me
8

TBDPSO

9 7-endo 10 12

(o}

\E%LNH
TBDPSO

o N
(0]

=

(o) (6]

om107L
Me Me



5 5 0 1

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
DOl

10.1055/a-1538-9883

Hari Yoshiyuki Ito Yuta Hama Chisa Osawa Takashi 103

The effect of the base triplets adjacent to a T-CG or 5-methylC-CG triplet in the triplex DNA 2021

HETEROCYCLES 322
DOl

10.3987/COM-20-S(K)16

Osawa Takashi Kawaguchi Miho Jang Ye-Jin Ito Yuta Hari Yoshiyuki 31

Synthesis and properties of oligonucleotides bearing thymidine derivatives with 1,6- 2021

dioxaspiro[4.5]decane skeleton

Bioorganic & Medicinal Chemistry 115966
DOl

10.1016/j .bmc.2020.115966

Yamashita Shoko Nishida Kodai Osawa Takashi Nakanishi Ayumi Ito Yuta Hari Yoshiyuki 25

Synthesis of oligonucleotides containing 2' -N-alkylaminocarbonyl-2' -amino-LNA (2' -urea-LNA) 2020

moieties using post-synthetic modification strategy

Molecules 346
DOl

10.3390/molecules25020346




Hari Yoshiyuki Osawa Takashi Onishi Yoshinori Ito Yuta 101

Synthesis and hybridizing property of oligonucleotides including 2' -C,4' -C-ethyleneoxy- 2020

bridged 2' -deoxyadenosine with an exocyclic methylene unit

HETEROCYCLES 284
DOl

10.3987/COM-19-S(F)24

5 0 1
Ugi DNA
142

2022

71
2021
1- [4.5]

71

2021




Taiki Akino, Takashi Osawa, Satoshi Obika

Synthesis of an amide-linked dinucleotide containing a 3", 4"-bridged nucleic acid and duplex-forming ability of the
modified oligonucleotides

The 48th International Symposium on Nucleic Acids Chemistry

2021




