ROTATIONAL SPECTRIM OF DIMETHYL METHYLPHOSPHOMTE

R.D. SUENRAM, F. J.LOVAS, Optical Technolagy Division, NationalInstituteof Standadsand Technolagy,
Gaitheshurg, MD., 208998441A. LESARRI, Departamentale QuimicaFisica,

Facultad de Ciencias, Universidad de Valladolid, 47005 Valladolid, Spain J. O. JENSEN,and A. C.
SAMUELS, PassiveStandadf DetectionGroup, Edgewood Chemicaland Biological Center EdgewoodArea,
Abeideen MD 210105424

Dimethyl methylphosphonatg(CH30).P(=0O)CH;] is a relatively nontoxicchemicalthatis often usedasa chemicalweapongCW)
simulantto testthe sensitvity of analyticaltechniquesWe have undertakenamicrowave investigationof its rotationalspectrumin order
that Fouriertransformmicrowvave (FTMW) spectroscop canbe usedin conjunctionwith otheranalyticalmethodsn testandanalysis
proceduresAnalysisof the spectrums complicatecby severalfactors.First, therearea numberof possibldow enegy conformational
isomers.Secondthe methoxymethyl groupshave low barriersto internalrotationwhich causesarge splittingsin thetransitions.And
finally, in the obsened spectrumthe two methoxygroupsin the moleculeare not equivalentandthey undego a concertedunneling
motionwhich addsadditionalsplittingsto the spectrum Fortunatelythe third methyl top, which is attachedlirectly to thephosphorous
atom, hasa high barrierto internalrotationand addsonly small splittingsto the transitions. The basicrotationalspectrumis that of
aratherasymmetricprolatetop (x = 0.41)with the dominantdipole selectionrule alongthe cprincipalaxis. Spectralsplittingswhich
arisefrom theinternalrotationof the methyl topsandthe concertedunnelingmotioncan,to afirst approximationpe describedising
the Hamiltoniandevelopedfor the methanoldimer. (Seethefollowing paper) In the presentpaper only arigid rotor analysiswill be
givenandthestructureof the obsened conformationalsomerwill be presentedA comparisorof theabinitio calculatedstructuresand
barriersto internalrotationwill be madewith the experimentaresults.



