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This thesis describes the development of the fluorescent 7-deazaguanosine analogs having an aromatic
ring at the 7-position of 7-deazaguanine.

The introduction part summarizes the properties of general fluorescent nucleic acid analogs and their
problems.

The 1st part describes synthesis and photophysical properties of 7-(benzofuran—-2-yl)-7-deazaguanine
(*G6) and 7-(benzofuran—2-yl)-7-deazahypoxanthine (*H). %G showed strong fluorescence, with higher
fluorescent quantum yields in less polar solvents. H showed stronger fluorescence in more polar solvents.

The 2nd part describes the synthesis of 7-(benzofuran—2-yl)-7-deaza—-2 ~—deoxyguanosine (*dG) having
BG at the nucleobase position. Firstly, 2-N-acetyl-7-deaza—-7—iodo— 6-0- (N, N-diphenylcarbamoyl)guanine
("*°1G) was efficiently synthesized as a key intermediate for the synthesis of 7-modified 7-deazaguanine
analogs. dG was synthesized from "G via glycosidation and Suzuki-Miyaura coupling. *dG showed strong
fluorescence, with higher fluorescent quantum yields in less polar solvents. In addition, ®dG showed
stronger fluorescence in more viscous solvents. The oligodeoxynucleotides containing ®dG formed stable
duplexes with their complementary DNAs. The fluorescent intensity of ®dG decreased upon the incorporation
into the oligodeoxynucleotides.

The 3rd part describes the synthesis of 7-deaza—7-(1H-1, 2, 3-triazol—-4-yl) guanine ('G) analogs from "°'G.
First, three kinds of "G analogs having benzyl, pentyl or phenyl group at the 1-position of the triazole
were synthesized. Especially, 7-deaza—7-(1-phenyl-1H-1,2, 3-triazol—-4-yl)guanine ("'G) showed strong
fluorescence in visible 1ight range in dimethylsulfoxide. In addition, ™'G was condensed with a deoxyribose
derivative to afford T7-deaza—2 -deoxy-7-(1-phenyl-1H-1,2,3— triazol-4-yl)guanosine (""'dG). The
synthesis of the oligodeoxynucleotides containing ™'dG was also accomplished.

The 4th part describes in—depth studies of N-glycosidation of a protected 2 ~ —deoxyribose using Mitsunobu
reactions. First, MN-glycosidation with "G was optimized. The optimized reaction gave the desired B
—deoxynucleoside in the presence of 1,1  —(azodicarbonyl)dipiperidine and tributylphosphine using
N, N-dimethylformamide in the highest yield. By wusing this conditions, the glycosidation with
M-benzoylthymine was also studied.
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