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Matrix isolation has recently proven successful for the spectroscopic characterization of amino acids in their neutral
form. Here, we utilize solid parahydrogen, a cage-free matrix host, to study the photochemistry of a number of amino
acids. The photochemistry of alanine, glycine, leucine, proline, and serine will be presented. Irradiation by 213 nm light
resulted in α-carbonyl C-C bond cleavage and hydrocarboxyl (HOCO) radical production from all five amino acids. The
temporal behavior of the Fourier-transform infrared spectra revealed that HOCO radicals rapidly reach a steady state, which
occurs predominantly due to photodissociation of HOCO into CO + OH or CO2 + H. In alanine, glycine, and leucine, the
amine radicals generated by the α-carbonyl C-C bond cleavage rapidly undergo hydrogen elimination to yield ethanimine,
methanimine and 3-methylbutane-1-imine, respectively. As an analogue to gas phase photochemistry, the photodissociation
pathways identified here provide new insights into the behavior of amino acids in interstellar space.


