
THE EFFECTOF MICROSOLVENT POLARITY ON A PARTIALLY BONDED SYSTEM:A MICROWAVE AND AB
INITIO STUDY OF HCN-SO������� AR AND HCN-SO������� CO

C. S.BRAUER, M. CRADDOCK, K. R. LEOPOLD, Department of Chemistry, University of Minnesota,
Minneapolis, MN 55455.

Rotationalspectraof HCN-SO������� Ar andHCN-SO������� CO, aswell asseveral of their isotopicallysubstitutedderivatives,have been
observedby Fouriertransformmicrowavespectroscopy. Bothcomplexesaresymmetrictopswith theAr andCOmoietiesweaklybound
to thesulfur atomon thesideoppositetheHCN. Thesesystemsrepresentthefirst stepin microsolvationof partially boundHCN-SO�
by non-or weaklypolarspeciesand,combinedwith previousresultson HCN �	��� HCN-SO� , testtheeffect of microsolventpolarityon a
partiallybondedsystem.Ab initio resultsfor bothcomplexesalsoarereported.Wefind thatHCN-SO�
�	��� COdisplaysamarkedincrease
in theN-SandS-Cdistancesrelativeto thoseobservedin bareHCN-SO� andSO� -CO,respectively. In particular, for HCN-SO�
�	��� CO,
theab initio resultsindicatea 0.076 ˚� expansionof theN-S partialbond,anda 0.166 ˚� elongationof theS-CvanderWaalsbond.For
theargoncomplex, thechangesarelessdramatic,with increasesof theN-S andS-Ar distancesof only about0.01 ˚

�
each.Preliminary

analysisof themeasuredrotationalconstantsis in agreementwith theseresults.Furtherrefinementsof theexperimentalstructures,as
well asmeasurementsof thedipolemomentsof bothspeciesarein progress.Thestructuralresultsarein sharpcontrastto previouswork
on HCN ����� HCN-SO� , in which theadditionof a polarHCN microsolventmoleculecauseda largecontractionof thepartially formed
N-Sbond.Weattributethisdifferenceto theinability of theSO� to simultaneouslyoptimizeinteractionson bothsidesof its plane.


