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UV irradiation of pyrimidine mixed in ices of astrophysical interest: Formation of nucle-
obases and other pyrimidine derivatives
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Astrochemistry laboratory simulations have shown that complex organic molecules, among which compounds of astrobiolog-
ical interest such as amino acids, can be formed under interstellar/circumstellar conditions from the vacuum UV irradiation of
interstellar ice analogs containing H2O, CO, CO2, CH3OH, NH3, etc.[1-3] Although the presence of amino acids in the inter-
stellar medium (ISM) has not been confirmed yet, they are present in meteorites,[4-6] indicating that biomolecules and/or their
precursors can be formed under extraterrestrial conditions. Nucleobases, the building blocks of DNA and RNA, have also been
detected in meteorites,[7,8] broadening the variety of complex organic molecules that can be formed in space environments,
but like amino acids they have not been observed in the ISM.[9] In this work, we study of the formation of pyrimidine-based
organic compounds from the UV irradiation of pyrimidine (C4H4N2) mixed in H2O-, NH3-, and/or CH3OH-rich ices at low
temperature, in order to simulate icy mixtures relevant to the ISM. Pyrimidine is the carbonaceous backbone for 3 biological
nucleobases (cytosine, thymine and uracil). The results show that pyrimidine mixed in ices and subjected to UV photons leads
to the formation of hydroxy/keto- (-OH/=O), amino- (NH2), and methyl- (CH3) pyrimidine derivatives. These products include
the nucleobase uracil,[10] and possibly others. Finally, the photo-stability of pyrimidine and its photo-products, from their pro-
duction to their survival at room temperature under our experimental conditions, will also be discussed.
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