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Synthesis and properties of artificilal nucleic acids with spiroketal moiety
based on the control of the conformation of sugar and phosphate backbone

Osawa, Takashi
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Nucleic acids with spiroketal structure, which were simplified Tricyclic-LNA
analogs based on the control of the conformation of sugar and phosphate backbone, were designed.

Thymidine derivatives and 2"-0-methyl-5-methyluridine derivatives with spiroketal structure have

been synthesized, respectively. The conformational analysis of synthesized thymidine derivatives by

1H NMR mesurements indicated that the conformation of sugar and phosphate backbone of 5"-S-isomer
was similar to those of Tricyclic-LNA, as we expected.
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4'- (Rosenberg, I. et al. Org. Lett. 2015, 17, 3426.)

( 2) 3
4-
2 6(5S ) 7(5R )
5'S 5'R
6 7
8 9 2
10(5'S ) 1R )
10 TrNA ( 22
)
NMR 5S 10 TriNA
5S5R 11 5S 10
X
it Eg2 (0] o o
HZC\Sg(ﬁl W Mef‘NH 2T Me N+
@ o N0 mmxsryz  OHU &g s OHU &g
o) - o
Me M\ HzC_/_ OTBS OTBS OH
Ao 4THE 6 8 10
H,C O = +
OTBS Me 0 y 0 y o)
NH e e
3 H,C. _ OH Yl NH _ NH
\R " nTo B X SR OH INbO 2T el INbO
—>/ \O -, o
HC=/  OTBS © otes ® oH
7 9 1
2! 16
2'-0O- -5- 12 10
14 15 2'- 5S 5R
2'- 16
(o) O
Me Me Me
NH NH NH
HO f,:&\o 3T \(:;,bo atre RO ag
iy
OH OMe TBSO OMe H,C=/ TBSO OMe
12 13 14
o) 0
Me Me
oHTi i"' — oH I i"'
BIRAXA Y I X N™O N™O
o} o]
TBSO OMe HO OMe
15 16
10 11
10 11 %



2
Osawa, T.; Hitomi, Y.; Wakita, S.; Kim, H.; Ito, Y.; Hari, Y. Synthesis and hybridizing properties f
isoDNAs including 3'-O,4'-C-ethyleneoxy-bridged 5-methyluridine derivatives. Bioorg. Med.
Chem. 2018, 26, 3875-3881 ( )
DOI: 10.1016/j.bmc.2018.05.043
Osawa, T.; Hitomi, Y.; Wakita, S.; Kim, H.; Dohi, M.; Horiba, M.; Ito, Y.; Obika, S.; Hari, Y.
Synthesis and properties of oligonucleotides containing 3'-O,4'-C-ethyleneoxy-bridged
5-methyluridines. Heterocycles 2018, 97, 306-313 ( )
DOI: 10.3987/COM-18-S(T)20

7
Takashi Osawa, Han Kim, Misa Shoji, Masakazu Dohi, Yuta Ito, Satoshi Obika, Yoshiyuki Hari,
Synthesis and properties of oligonucleotides including 2'-C,4'-C-methyleneoxy-bridged
thymidines, The 45" International Symposium on Nucleic Acids Chemistry 2018, 2018/11/7-9,
Kyoto University (Kyoto)
3.4
4 2018/7/9-12
( )

138 2018/3/25-28

3',4'-EoNA 138
2018/3/25-28

138
2018/3/25-28
Takashi Osawa, Yuka Hitomi, Sawako Wakita, Masakazu Dohi, Yuta Ito, Satoshi Obika, Yoshiyuki
Hari, Synthesis and 3',4'-ethyleneoxy-bridged 5-methyluridines with a 7’-methyl substituent and
duplex-forming ability of their modified oligonucleotides, The 44" International Symposium on
Nucleic Acids Chemistry 2017, 2017/11/14-16, Tokyo University of Science (Tokyo)

314
5- RNA
56
2017/10/21-22 ( )
0
0



