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Site selectivity in dissociative free-electron attachment to gas
phase nucleobases — SYLWIA PTASINSKA!, STEPHAN DENIFL!,
FABIO ZAPPAM?, VERENA GRILL!, PAUL SCHEIER!, and TILMANN D.
MARK! — !nstitut fiir lonenphysik, Leopold-Franzens Universitit Inns-
bruck, Technikerstr. 25, A-6020 Innsbruck, Austria — 2UNESA, Rio de
Janeiro, Brasil

The interaction of low energy electrons with DNA has been demon-
strated to be an important mechanism in the production of both single
and double strand breaks, even at sub-ionization energies [1]. Further-
more, the yield of such DNA damage shows a resonant behaviour with
energy which is an indication of transient negative ion formation. In this
contribution we will show the results of a series of gas phase experi-
ments concerning free-electron attachment to the nucleobases thymine
and uracil and partially deuterated or methylated derivatives. By care-
ful analysis of the experimental data, we are able to assign each of the
resonances of the abundant fragment anions (M-H)- and H- observed to
the cleavage of an H atom from a specific site in these molecules.
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Attachment of free electrons to uracil and thymine leads exclusively to
the formation of fragment anions and the most abundant product are (U-
H)- and (T-H)-, respectively [1]. However, in the positive mass spectrum
of these molecules no H-loss is observed. This is in contrast to electron im-
pact ionization of hydrocarbons where H-loss is an important process. In
the present study H-loss from excited uracil cations has been discovered
and the resulting ion (U-H)+ is observed to decay quickly into more sta-
ble products upon ring dissociation. The measurements are performed
utilizing a modified VG-ZAB mass spectrometer in reversed geometry.
The uracil and thymine molecules are ionized by electron impact at 74
eV. The ions are then accelerated at different acceleration voltages, from
1 to 10 kV, resulting in different flight times to the detector. By de-
coupling the two sector fields single decay processes are studied in two
different windows and even the sequential decay of metastable uracil can
unambiguously be identified.
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