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Thedeterminationof accuratemolecularstructuresfrom spectroscopicdatahasbeenandremainsa formidablechallenge.Inspiredby
thecloseagreementof experimentalandtheoreticalcentrifugal distortionconstantsandinertial defectsa, we exploredthepossibilityof
usingvibration-rotationconstantsfrom ��������������� calculationstogetherwith experimentalgroundstateconstantsto derive approximate��� structures.In thepast,thishasbeendonesuccessfullyfor (very)smallmoleculeswith largebasissetsathighlevelsof calculation(for
anexample,seeb). Wewereinterestedin findingoutwhetherMP2calculationswith smallbasissetsyield sufficiently accuratevibration-
rotationconstantsfor largermolecules.This methodwastestedwith MP2/6-31G(d)calculationsfor theCOCl� , HCOCl, FCOCl,and
HCOOH,for which nearequilibriumstructuresderivedfrom experimentaldataareavailablein theliterature.It wassubsequentlyused
to re-evaluatethestructuresof CF� NH, CF� NCl, CH� OCOCl,CH� OCOCN,andtwo conformersof CH� CH� PH� . Many, but not all,
problemsencounteredin deriving meaningfulstructuresaresignificantlyreduced.It appearsthatthestructuresarecomparableto � �! c

and �#"%$'&! / �#" � &! d structures.
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