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Here we demonstratehe applicationof the FTICR/IRMPD technique(describedn the previous talk) on the spectroscop of some
organic moleculescontaininga protonboundbetweentwo oxygenatoms. Therehasbeenconsiderablénterestin this type of system
concerninghe questionof whetherthe protonis sharedequally betweerthe oxygenatoms,or covalently boundto oneandhydrogen-
bondedo the other Ourresultsprovide experimentalkevidencesupportingthe casefor a sharedor "bridging” proton.

IRMPD spectraarepresentedor 3 proton-bridgedspeciesprotonatednetlyl etherdimer (C, HsO)2 H, protonatecethyl etherdimer
(C4H100)2H™, and protonateddiglyme Cs H1403 H™, which hasan intramolecularproton bridge. The spectraare qualitatively
similar, shoving severalstrongabsorptiondetweert and13 pm. Geometriesandvibrationalfrequenciegalculatechtthe B3LYP/aug-
cc-VDZ level arealsopresentedIn all casesthe calculationsshav thatthe protonprefersa "bridging” positionbetweerntwo oxygen
atoms. In the methyl etherdimer, the protonis in a truly symmetriclocation, with both OH* bond lengthsequalat 1.25 A. The
calculatedvibrationalfrequenciesgreequite well with the experimentalspectraconfirmingour assignmenof thesespectrao proton-
bridgedspecies.

Analysis of the vibrationalmodesshaws that two strongbandsappearingaround750 cm ™~ and 1000 cm ~* containsignificantOH*

stretchingcharacteof the boundproton. This motionis strongly coupledto the heary atommotionin the moleculeswhich explains
the dramaticredshiftfrom the region around3000cm ™!, wherean OH stretchingmodewould typically be expectedto appear|n fact,
comparablealculationgor speciesvherethe protonis boundto a singleoxygenatomshaw strongbandstonly* near3000cm !, and
*not* in the region wherethe experimentalspectraare obsened. This further supportsthe conclusionthat the obsened spectraarise
from specieswith a"proton-bridge”betweerthe oxygenatoms.



