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In this stud¥, we systematically investigated the chemical reaction pathway
of nucleobases, which are building blocks of DNA / RNA, in the interstellar space by quantum
chemical calculations using GRRM methods. As a result of the calculations, three chemical reaction
routes leading to cytosine, one of the nucleobases, were obtained. The most promising path is a
chemical reaction starting from vinylamine, which has been confirmed in the interstellar space.
Since it proceeds in a three-step reaction with a low energy barrier, it can proceed in the region
where the main star in the star-forming region is born, and the surroundings are warmed by
ultraviolet rays. This result shows that complex cyclic molecules can be generated even in the
energy-poor interstellar space, which is important information for considering the origin of
prebiotic molecules.
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