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We aimed to build a foundation for the next-generation of oligonucleotides
drug including antigene technology by means of syntheses and evaluations of
conformational ly-restricted nucleosides. In this study, first, we synthesized novel nucleosides
having a C4"-endo type sugar moiety or C3-endo type one. As a result of evaluating the
triple-stranded oligonucleotides® stabilitK, it was revealed that 2°-5" linked nucleic acid
restricted to a C3-endo conformation, which was believed to destabilize the higher-order structure
so far, can stably form a triplex did. Moreover, we clarified that the rotation angle around the
glycosidic bond is a major factor determining the stability of the higher order structure by
comparing the structure details of these artificial oligonucleotides with LNAs.



RNA

2’,4-BNA/LNA
RNA
2’,4-BNA/LNA
RNA DNA
DNA

DNA
o4 C3
(1 o4 5
2’
5 3’
5 TBDSM
IBX 2
Wittig C
o,f3
DIBAL
2’
5
IBX
o) o)
Hac\kaH PhS/\fLNH
HO o N/&O . TBSO o N/&OOH
HO OH oTBS

5-methyluridine 2’-hydroxyethyl derivative

N

PRS” Y] iﬁ TBSO\ o h?/
TBSO N"So_. T~
—_— —b/_(o Sml, B
TBSO
L 1)

OH
OTBS

(o}



HMPA

40%

o4
200mg
o]
PhS |
TBSO N/g
o
OTBS
)¢y 3
5 b
c3
2’_5 b
-D-
8
2’
3 b
HMPA LHMDS
5 9
C3’
600mg
o
NMR ?/)(NH 2\(0
%4
X OH N’& HO H o NH

©)

15

9 0

Cc3

8 U

50%
DNA

DNA

DNA
DNA 1
DNA
o4
c3
50%
DNA
2>-5
2’-5
C3
RNA
50%
o4’
Cc3



RNA
LNA
RNA
RNA
o4’
3.5
LNA 20
3 9
LNA
Cc3
pH 4
o4’
Cc3

Takashi Hara, Tetsuya Kodama, Yumi
Takegaki, Kunihiko Morihiro, Kosuke Ramon
Ito, Satoshi Obika, Synthesis and Properties
of 7-Deazapurine and
8-Aza-7-deazapurine-Locked Nucleic Acid
Analogues: Effect of the Glycosidic Torsion
Angle, The Journal of Organic Chemistry,

, Vol. 82, 2017, pp.25-36,
DOI:10.1021/acs.joc.6b02525

2-5

2016 11 15 —2016
11 17

2016 1 26

Ai Makino, Hidekazu Hiroaki, Tetsuya

Kodama, Synthetic study of 2°,5’-linked

oligonucleotides containing the

dihedral-angle-y-locked ribosyl thymine The

42" International Symposium on Nucleic

Acids Chemistry 2015 9 23 -2015
9 25

135 2015 3 26 -2015
3 28

135 2015
6,2’

135 2015 3 26
-2015 3 28

44 2014
9 10 -2014 9 12

3H2

2014

o

KODAMA, Tetsuya

*

MAKINO, Ai
HARA, Takashi
KONDA, Tatsuya



