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Organic hydroperoxides (ROOH) are one of the first oxidation products of lipids, proteins
and DNA formed in living cells.1  The subsequent reactions of these intermediates are
extremely important in the biochemistry of oxidative stress.  Despite their importance
however, the reactions of peroxides have proven to be notoriously difficult to study due to
the exceptional lability of the oxygen-oxygen bond (DH298[RO-OH] @ 197 kJ mol-1)2 and
the propensity of peroxides to be rapidly reduced by metal contaminants.  These
difficulties can be overcome by investigating the fundamental chemical reactivity of
peroxides in the gas-phase where solvent and counter-ion interferences are completely
absent.  The gas phase reactions of organic peroxides with metal cations have been
extensively studied by Schwarz and co-workers3,4 however little data is available
concerning the reactions of anions with peroxides.
We have recently shown that alkyl hydroperoxides reacted with certain anions, in a
flowing afterglow-selected ion flow tube (FA-SIFT), decompose to produce aldehydes and
hydroxide ions (Scheme 1).5  Subsequent results indicate that this reactivity is general to
strong and moderate gas phase bases such as B = HO, HCC, F, PhCC but is not observed
for weak gas phase bases such as B = NC and Cl.  Further, while this reaction proceeds
efficiently for methyl and ethyl hydroperoxide, no reaction is observed for tert-butyl
hydroperoxide.  These data are consistent with a concerted elimination mechanism, which
we have termed an ECO2 reaction.  Surprisingly, B = O2 reacts efficiently with alkyl
hydroperoxides to produce hydroxide anions despite its relatively weak gas phase basicity.
This observation points to a possible electron transfer mechanism for the degradation of
peroxides by radical anions.  Experimental and computational results from these gas phase
reactions will be discussed, along with the possible implications of these investigations for
understanding biochemical pathways.
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