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Nucleobases are N-heterocycles which are the informational subunits of DNA and RNA. They 
include pyrimidine bases (uracil, cytosine, and thymine) and purine bases (adenine and 
guanine). Nucleobases have been detected in several meteorites [1–4], although no N-
heterocycles have been observed in space to date [5,6]. Laboratory experiments showed that 
the ultraviolet (UV) irradiation of pyrimidine in pure H2O ice at low temperature (�20 K) 
leads to the formation of pyrimidine derivatives including the nucleobase uracil and its 
precursor 4(3H)-pyrimidone [7]. These results were confirmed by quantum chemical 
calculations [8]. When pyrimidine is mixed with combinations of H2O, NH3, CH3OH, and 
CH4 ices under similar conditions, uracil and cytosine are formed [9]. In the present work we 
study the formation of 4(3H)-pyrimidone and uracil from the irradiation of pyrimidine in H2O 
ice with high-energy UV photons (Lyman �, He I, and He II lines) provided by a synchrotron 
source. The photo-destruction of pyrimidine in these H2O ices as well as the formation yields 
for 4(3H)-pyrimidone and uracil are compared with our previous results in order to study the 
photo-stability of pyrimidine and the production efficiency of uracil as a function of the 
photon energy. 
 
References 
[1] van der Velden, W. and Schwartz, A., GCA, 41, 961 (1977). [2] Stoks, P. and Schwartz, A., Nature, 
282, 709 (1979). [3] Callahan, M.P. et al., PNAS, 108, 13995 (2011). [4] Martins, Z., et al., EPSL, 270, 
130 (2008). [5] Kuan, Y.-J., et al., MNRAS, 345, 650 (2003). [6] Charnley, S.B., et al., Adv. Space Res., 
36, 137 (2005). [7] Nuevo, M., et al., Astrobiology, 9, 683 (2009). [8] Bera, P.P., et al., JCP, 133, 
104303 (2010). [9] Nuevo, M., et al., Astrobiology, 12, 295 (2012). 
 

https://ntrs.nasa.gov/search.jsp?R=20140010147 2019-08-31T20:00:07+00:00Z
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by NASA Technical Reports Server

https://core.ac.uk/display/42728408?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

