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Here we demonstratethe applicationof the FTICR/IRMPD technique(describedin the previous talk) on the spectroscopy of some
organicmoleculescontaininga protonboundbetweentwo oxygenatoms.Therehasbeenconsiderableinterestin this typeof system
concerningthequestionof whethertheprotonis sharedequallybetweentheoxygenatoms,or covalentlyboundto oneandhydrogen-
bondedto theother. Our resultsprovideexperimentalevidencesupportingthecasefor a sharedor ”bridging” proton.
IRMPD spectraarepresentedfor 3 proton-bridgedspecies:protonatedmethyl etherdimer
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, which hasan intramolecularproton bridge. The spectraare qualitatively
similar, showing severalstrongabsorptionsbetween6 and13 � m. Geometriesandvibrationalfrequenciescalculatedat theB3LYP/aug-
cc-VDZ level arealsopresented.In all cases,thecalculationsshow that theprotonprefersa ”bridging” positionbetweentwo oxygen
atoms. In the methyl etherdimer, the proton is in a truly symmetriclocation, with both OH

�
bond lengthsequalat 1.25 ˚ . The

calculatedvibrationalfrequenciesagreequitewell with theexperimentalspectra,confirmingour assignmentof thesespectrato proton-
bridgedspecies.
Analysisof the vibrationalmodesshows that two strongbandsappearingaround750 !�"$#

�
and1000 !�"$#

�
containsignificantOH

�

stretchingcharacterof theboundproton. This motion is stronglycoupledto theheavy atommotion in themolecules,which explains
thedramaticredshiftfrom theregion around3000 !�" #

�
, whereanOH stretchingmodewould typically beexpectedto appear. In fact,

comparablecalculationsfor specieswheretheprotonis boundto asingleoxygenatomshow strongbands*only* near3000 !�" #
�
, and

*not* in the region wherethe experimentalspectraareobserved. This further supportsthe conclusionthat the observed spectraarise
from specieswith a ”proton-bridge”betweentheoxygenatoms.


