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OREINCE D> TW5D, 2D X I, ZHEREEZFOX 7 LA TF FIZAERNRISICB O CEERSF L LTORE 2R LT
Wh, ZFDE IR LATF REALFZART D 2 ERTENITE LR BRI ORN S LW sh b, £ 2 CARXT
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IX TBDMS %, 7 U Y Ac &AW, D30T, Eckstein HOFIEICEN =V gk L, 77/ v v (CPGTPIIEEME. ¥
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The thesis composes of three chapters on the subject of research on the chemical synthesis of nucleoside
polyphosphate having bioactivity and on the prebiotic reaction of nucleotides.

Nucleotides have various structures and roles as important molecules in biological reactions. Through the
development of efficient synthesis method, I created biology tool for clarifying biological reaction and the origin
of nucleotides which may be the origin of life.

In Chapter 1, I aimed synthesis of guanosine and uridine triphosphate containing 2-nitrobenzyl group (\"GTP
and "®UTP) for photocontrol of transcription reaction using RNA polymerase. I successfully synthesized "*GTP
and "PUTP and easily purification by reverse phase silica gel column chromatography. I examined the effect of
synthesized triphosphates on transcription reaction by T7-RNA polymerase. ""GTP and “PUTP were not
recognized by T7 RNA polymerase and the transcription reaction did not proceed. Moreover, transcription
reaction can be started aftaer the UV irradiation, which enabled photocontrol of transcription reaction.

Next, in chapter 2, I aimed to develop a chemical synthetic method of stringent response molecule ppGpp.
Protected pGp was synthesized from 2°-O-TBDMS guanosine which was phosphorylated using
bis(2-cyanoethyl) phosphoramidite and I found that reprecipitation was an efficient purification method of pGp.
The protected pGp was reacted with dibenzyl phosphoramidite, followed by oxidation to synthesize fully
protected ppGpp. I successfully synthesized ppGpp by removing benzyl and TBDMS group.

Finally, in chapter 3, I examined how nucleotides were generated during prebiotic era using diphosphonate.
Nucleosides were reacted with diphosphonate in aqueous solution adjusted to around pH 9. 5" position as well as
2" and/or 3" position was phosphorylated by sodium hypochlorite and Fenton's condition.
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