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Synopsis The study is focused on investigation of stereospecific interaction of amino acid enantiomers with chi-
ral targets in collisions of 1 keV and ~1 eV energy using tandem mass spectrometry.

Investigation of stereospecific biomolecular
interactions is an active area of research nowa-
days. Chiral forms of molecules can experience
different interactions in chiral environment and
thereby trigger different reaction mechanisms.
Homochirality of amino acid and sugar enanti-
omers in living organisms results in stereospeci-
ficity of biomolecular processes. Therefore it is
crucial in particular for pharmaceutics and drug
discovery to be able to detect and separate opti-
cal isomers. The lack of theoretical basis able to
describe processes that lead to enantioselectivity
constitutes the need of fundamental research in
this area.

Our study is focused on investigating inter-
actions between singly protonated and neutral
chiral molecules in the gas phase using tandem
mass spectrometry. High and low energy colli-
sional activation of L- and D-forms of amino
acid cations with chiral and achiral target gases
were studied. In order to make stereospecific
interactions more feasible the amino acids with
bulky side chain groups namely Phe, Trp and
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Met were utilized. The chiral (S)-(+)-2-butanol,
racemic (+/-)-2-butanol and Argon were used as
target gases. For collisions of 1 keV in a center-
of-mass frame, the amount of transferred energy
was sufficient to induce fragmentation via mul-
tiple channels. For all measured amino acids the
most abundant products were produced due to
the loss of NH; and combined loss of H,O +
CO. The fragmentation pathways and abun-
dances of fragments revealed no difference for
both amino acid enantiomers with all gases
used. The collision energy was found to be too
high to observe any kind of chiral effects. Thus
the study of low energy collisions of around
1 eV in the center-of-mass energy with (S)-(+)-
2-butanol and racemic (+/-)-2-butanol was per-
formed. Additional to the main fragments that
correspond to the loss of NH; and H,O + CO,
complexes of amino acids and 2-butanols were
detected. The possible chiral impact in fragmen-
tation and efficiency of adduct formation was
elaborately investigated.
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