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PLEX FROM HIGH RESOLUTIONELECTRONIC SPECTROSCOPYAND AB INITIO THEORY.2
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The rotationally resoled spectrumof the electronicorigin of the hydrogenbondedphenol-methanotlusterin a molecularbeamat
35933cm~! hasbeenanalyzed.Dueto theinternalrotationof the mettyl groupin the methanolmoiety the spectrumis split into A

and E sub-torsionabandsseparatedy 3.558GHz. Froma perturbatioranalysisof the torsional-rotationabtructurethe V3 / F' values
of the threefoldbarriersto internalrotationof the methyl groupcould be determinedo be 32.16 in the Sy and27.65 in the S; state,
respectiely. The determinatiorof barrierheightsfrom theseratiosis discussedandthe obtainedbarrierheightsarecomparedo bare
methanoland other methanolclusters. The perturbationanalysisalsoyields the anglebetweenthe internal rotor axis andthe inertial

axesof the cluster which allows the determinatiorof the geometryof the hydrogenbondin both electronicstates.Fromthe obtained
dataparametersf theintermoleculastructureof the clusteraswell asfor thetorsionalpotentialof the methyl rotationaredetermined.
Thestructure gnegeticsandbarrierto internalrotationof the clusterarecalculatecdat differentlevelsof theory(HF, DFT, andMP2)and
comparedo the experimentalresults. The structureof the phenol-methancotlusteris determinedy the hydrogenbondinginteraction
andthe (mostly) dispersie interactionof the methyl groupwith the aromaticring. To accountfor the correctbalancebetweenthese
two attractive forces,methodshave to beemployedwhich includeelectroncorrelation.Furthermoreabinitio normalmodeanalysesre
comparedo experimentaintermoleculawibrationalfrequenciegor bothelectronicstates.

The resultsobtainedfor phenol-methanohre comparedo the phenol-vatercluster® in which alsothe phenolmoiety actsas proton
donor This clustershaws distinct differencego the phenol-methanatlusterin structureandmoleculardynamicsandthe reasondor

thesedifferentbehaioursarediscussed.
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