
Small nitrogen-containing molecules play an important role in
extraterrestrial prebiotic chemistry. In particular, acetonitrile (CH3CN)
was found in different space objects. It is supposed to be a precursor of
a variety of biologically relevant molecules, including amides.
Considering the solid-phase chemistry driven by ionizing radiation, one
may come to an idea that the intermolecular complexes of acetonitrile
with oxygen-bearing molecules can serve as “building blocks” for
complex organic molecules (COMs) containing both N and O atoms.
However, little is known on the mechanisms of such processes. The
strategy to investigation of the radiation-chemical transformations
occurring within isolated complexes frozen in rigid environment was
recently developed in our laboratory. In this work we have examined for
the first time the radiation-induced transformations of acetonitrile
complexes with water occurring under X-ray irradiation in solid argon
matrices at 5 – 6 K using FTIR spectroscopy.
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Calculated Experimental Calculated Experimental

νOHas 38971; 38932 3719 39051; 39072 3719

νOHs 37351; 37382 3538 37851; 37892 3619

νCN 23651; 23742 2264 23471; 23562 2254

δOH 16671; 16322 - 16431; 16122 1596
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Results Conclusion
• Complex of acetonitrile with water was obtained in

two forms in argon matrix;
• Acetimidic acid was observed as a primary radiolysis

product of acetonitrile complex with water;
• Acetamide was observed as a secondary radiolysis

product resulting from radiation-induced
intermolecular H-transfer.
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