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We report recentprogressin measuring,assigning,andfitting the microwave spectrumof the groundtorsionalstatesof the methyl
esterderivative of alaninedipeptide,CH� CONHCH(CH� )C(O)OCH� . This study is part of a project undertaken to determinethe
conformationalstructuresof variouspeptidemimeticsfrom thefittedtorsion-rotationparametersof thelow-barriermethyl tops.Fourier-
transformmicrowave dataobtainedat NIST between9 GHz and18 GHz arefit to an effective torsion-rotationHamiltonianbasedon
the PAM methodandto a global RAM Hamiltonianfor onemethyl group in a non-planarframe. Torsionalrotationsplittings from
two of the threemethyl topsaccountfor mostof theobserved lines. In additionto theAA-state,two E-stateshave beenassignedand
includean AE-statehaving a V � barrierof 400 cm

���
andan EA-statehaving a lower torsionalbarrierof 68 cm

���
. (The two letters

indicatethesymmetryspeciesof thewave functionwith respectto thenuclear-permutation-inversiongroupfor eachof thetwo tops).A
third setof splittingsbuilt off of theEA-stateis likely associatedwith thetwo remainingEE-states.For eachstate,theobserved-minus-
calculatedstandarddeviation for � 100 assignedlines is � 4 kHz. Theseresultsarederived from fits of individual symmetryspecies
to effective Hamiltonianscontainingevenandoddpowersof therotationalangularmomentumoperators.Rotationaltransitionswithin
the AA torsionalstatearethusfit separatelyfrom transitionswithin the AE andEA torsionalstates.The resultingconstantsarethen
comparedin pairs,i.e., the(AA,AE) andthe(AA,EA) sets,usingperturbationtheoryappliedto a one-toprotation-torsionHamiltonian
to determinethebarriersandthedirectionsof themethyl rotoraxesin theprincipalaxissystem.Wearepresentlyundertakingfits using
theRAM one-topglobal-fit methodandattemptingto identify theconformationalstructureof themoleculethroughcomparisonswith
abinitio theory.


