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Triplex forming oligonucletoides (TFOs) can bind the major groove of the corresponding double stranded DNA. TFOs are
expected as powerful tools for antigene therapy or site specific gene modification. However, these kinds of applications are
limited due to the low binding affinity and high sequence-dependencies. In this doctoral dissertation, I try to solve these
drawbacks by developing new modified nucleosides.

In the 1% chapter, to improve the low binding affinity of TFO to DNA duplex, I designed N-(2-aminopyrimid-4-yl)-
3-(uracil-5-yl)propiolamide (Ura“™"
Ura®®" to find conditions suitable for the synthesis of Ura

) to recognize Ade-Thy base pair in double stranded DNA. 1 first synthesized N'-methyl
COPyr By using appropriate coupling reagents (COMU), I
succeeded in the selective acylation at the 2-amino group of 2,4-diaminopyrimidine by 5-(2-carboxyethynyl)-1-methyluracil.
COPYT 16 D-deoxyribose, but dU™ is

. So I converted unstable carbonyl
CH2Pyr

Subsequently, I attempted to synthesize dU ™" that converted methyl group of Ura

easily decomposed on silica gel. Then I redesign more stable compound than Ura®oPr
moiety of Ura®"" to stable methylene group, 5-[3-(2-aminopyrimidin-4-yl)aminopropyn-1-ylJuracil (Ura

CH2Pyr

). As a result,

I successfully synthesized this phosphoramidite derivative, as well as of TFOs containing Ura
CH2Pyr

. The UV melting analysis
revealed that a TFO incorporating Ura showed high affinity and selectivity.

In the 2™ chapter, to solve high sequence-dependencies problem, I designed pyrido[2°,3":4,5]imidazo [1,2-a]purin-10-one
(PIP) and 2-N-(pyrimidin-2-yl)-guanine (Gua™™) to recognize Thy-Ade base pair. Firstly, I attempted to synthesize
nucleoside having PIP. This compound can synthesize by double aryl reaction: one is the reaction of 2-amino group of Gua
with 2-position of pyridine, the other is N'-imino group of Gua with 3-position of pyridine. I found the former condition, but
didn’t find the latter condition. Subsequently, I attempted to synthesize Gua™™ by using the former arylation condition. As a
result, I successfully synthesized this phosphoramidite derivative, as well as of TFOs containing Gua™™. The UV melting

Pym

analysis revealed that a TFO incorporating Gua > showed the same affinity and selectivity compared with Gua.
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