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The determinatiorof accuratemolecularstructuredrom spectroscopidatahasbeenandremainsa formidablechallenge.lnspiredby
the closeagreemenof experimentalandtheoreticakentrifucal distortionconstantandinertial defects?, we exploredthe possibility of
usingvibration-rotationconstant§rom ab initio calculationgogethemwith experimentalgroundstateconstantgo derive approximate
re Structuresln thepast,this hasbeendonesuccessfullyor (very) smallmoleculeswith largebasissetsat high levelsof calculation(for
anexample se€”). We wereinterestedn finding outwhethemMP2 calculationswith smallbasissetsyield sufficiently accuratesibration-
rotationconstantdor larger molecules.This methodwastestedwith MP2/6-31G(d)calculationsfor the COCkL, HCOCI, FCOCI, and
HCOOH, for which nearequilibriumstructureslerived from experimentaldataareavailablein the literature. It wassubsequentlysed
to re-evaluatethe structuresof CR2NH, CF.NCI, CH3OCOCI, CH3OCOCN,andtwo conformersof CH; CH2PH,. Many, but not all,
problemsencounteredn deriving meaningfulstructuresaresignificantlyreduced It appearghatthe structuresarecomparabléo r#, ©

andr® /3 9 structures.
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