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A numberof studiesrecentlyundertaken at NIST which areaimedat comparinghigh resolutionspectroscopicdatawith state-of-the
art quantumchemistrycalculationsfor smallpeptidemimeticshasled usto write a programthatcandealwith internalrotor molecules
belongingto theC � symmetrygroup. Thefirst moleculeof this type to which we areapplyingtheprogramis ethyl acetamidoacetate,
CH� -CH� -O-C(=O)-CH� -NH-C(=O)-CH� for which preliminary resultswere reportedat this meetingin 1999(MH13). About 200
lines in therangeof 10-20GHz have now beenmeasuredat NIST usingtheFTMW spectroscopy. Theobservedtransitionshave been
assignedto two differentconformerswhich bothexhibit A andE statesdueto thefacile internalrotationof themethyl top attachedto
thecarbonyl carbon.Theexperimentsandtheab initio studiesindicatethat the lowestenergy conformer(I) hasa planeof symmetry
in its equilibrium structureandthat only oneof the methyl rotorshasa barrier low enoughto displayinternalrotationsplittingsat a
resolutionof 4 kHz. UsingtheinternalrotationRAM programwhich hashasnow appliedto a numberof internalrotorswith a planeof
symmetry, wehaveobtainedanexcellentfit for thelowestenergy conformer. Thehigherenergy conformer(II) doesnotpossessaplane
of symmetryandthe lost of C� symmetryrequiresthe introductionof Hamiltonianmatrix elementswhich arecomplex. Thereforeto
completetheassignmentsandtheanalysisof theFTMW dataa new programhasbeenwritten. Theoreticalaspectsof this programand
preliminaryresultswill bepresented.


