
EXPERIMENTAL STUDIESOF PEPTIDEBONDS: THE
������ CONFORMATION OF THE ALANINE DIPEPTIDE

ANALOGUE N-ACETYL-ALANINE ���
	��������������������

R. J.LAVRICH,D. F. PLUSQUELLIC, R. D. SUENRAM,G.T. FRASERandW. J.STEVENS,Optical Tech-
nology Division, National Institute of Standards and Technology, Gaithersburg, MD 20899; M. J. TUBER-
GEN,Department of Chemistry, Kent State University, Kent, OH 44242.

Thealaninedipeptideanalogue,N-Acetyl-alanine�! #"%$'&#(*),+.-0/.$�1324& , servesasamodelof proteinconformationdueto its two peptide
bonds.A Fourier-transformmicrowavespectrometeris usedto obtainthefirst gasphasespectroscopicevidenceof theamidehydrogen-
to-carbonyl oxygenintramolecularhydrogenbondinginteractionin this importantbio-memetic.Spectraof the normal,one 53687 and
double 5*9:� isotopomershave beenobtainedusinga glasscoatedreservoir nozzleto prevent thermaldecomposition.The structure
of the dipeptidecontainsthreemethyl tops. Two of them, the acetyl methyl and amidemethyl groups,have low methyl torsional
barriers( 100 ;<$>= 5 ) which give rise to additionalsplittings in the spectra. The AA- andAE-stateshave beenwell-fit using ”high
barrier” Hamiltonians.The rotationalconstantsassignedto the AA-stateare: A = 1717.383(22)MHz, B = 992.9221(23)MHz, and
C = 716.4911(18)MHz. Theperturbationparametersderived from theAE-statefits have beenusedto accuratelydeterminethe rotor
axisorientationanglesand ? 6 barriers.Thegeometricparametersleadto a uniquedeterminationof theconformationalstructure.The
rotationalconstants,rotor anglesand ? 6 barriersarein goodagreementwith thelowestenergy 7A@*BC structurecalculatedfrom theory. A
similar analysishasbeenperformedfor six isotopomersof a decompositionproductof alaninedipeptide,a five-memberedheteroatom
ring structureresultingfrom lossof D�EGF andwill alsobediscussed.


