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In order to understandthe dynamical behavior of the peptide bond in “peptide molecules: X-CONH-Y”, we have chosenN-
methylformamide(N-MFA) asa simplestsystemwith X = H andY = CH� . The microwave spectrumof the moststabletrans form
of N-MFA wasstudiedby FantoniandCaminati,a who assignedandanalyzedonly the A stateof the CH� internalrotationandthus
reportedanestimatedpotentialbarrierV � . KitanoandKuchitsub determinedthemolecularstructureof trans N-MFA by usingelectron
diffraction,but they couldnot detectthehigherenergy cis conformer. We reportheretherotationalspectrumof both the trans andcis
formsof N-MFA usingFTMW spectrometersat NIST andKAIT, in thefrequency region from 5 to 36 GHz, with eitherNe or Ar asa
buffer gasin a reservoir nozzlemaintainedat about50

�

C. We confirmedtheassignmentof Ref.afor the trans A stateandextendedthe
observationto low-J transitions.Thespectraof four trans isotopomers

���

C,
���

N, and
���

O wereobservedto deriveanr � structure,which
is in goodagreementwith theelectrondiffractionandab initio results.TheV � valueof trans is approximately60 cm

�
�

, which is 4.5
timessmallerthanthevalueof cis form whichwasdeterminedto be279cm

�
�

.
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