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Dimethyl methylphosphonate[(CH � O)� P(=O)CH� ] is a relatively nontoxicchemicalthat is often usedasa chemicalweapons(CW)
simulantto testthesensitivity of analyticaltechniques.Wehaveundertakenamicrowaveinvestigationof its rotationalspectrumin order
thatFourier transformmicrowave (FTMW) spectroscopy canbeusedin conjunctionwith otheranalyticalmethodsin testandanalysis
procedures.Analysisof thespectrumis complicatedby severalfactors.First, thereareanumberof possiblelow energy conformational
isomers.Second,themethoxymethyl groupshave low barriersto internalrotationwhich causeslargesplittingsin thetransitions.And
finally, in theobserved spectrum,the two methoxygroupsin the moleculearenot equivalentandthey undergo a concertedtunneling
motionwhich addsadditionalsplittingsto thespectrum.Fortunatelythethird methyl top,which is attacheddirectly to thephosphorous
atom,hasa high barrier to internalrotationandaddsonly small splittingsto the transitions.The basicrotationalspectrumis that of
a ratherasymmetricprolatetop ( � = 0.41)with thedominantdipoleselectionrule alongthecprincipalaxis. Spectralsplittingswhich
arisefrom theinternalrotationof themethyl topsandtheconcertedtunnelingmotioncan,to a first approximation,bedescribedusing
theHamiltoniandevelopedfor themethanoldimer. (Seethe following paper.) In thepresentpaper, only a rigid rotor analysiswill be
givenandthestructureof theobservedconformationalisomerwill bepresented.A comparisonof theabinitio calculatedstructuresand
barriersto internalrotationwill bemadewith theexperimentalresults.


