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Rotationalspectrahave beenrecordedfor five isotopic speciesof valinamide,the amidederivative of the amino acid valine. The
rotationalconstantsfor thenormalspeciesareA = 3019.242(1) MHz, B = 1473.0587(7) MHz, andC = 1252.5350(8) MHz. Ab initio
calculationsat theMP2/6-31G** level identify six conformationalminimawith threedifferentorientationsof the isopropyl sidechain
andtwo differentintramolecularhydrogenbondinginteractions.Noneof thetheoreticalstructuresreproducesthefifteenexperimental
momentsof inertiaderivedfrom therotationalconstants.Leastsquaresfits of thetheoreticalstructurewith ��� = 300� andanamide-to-
amineintramolecularhydrogenbondfind thattheaminoamidebackbonetorsionalangle� increasesfrom -9.3� to+10(3)� . Thenitrogen
atomiccoordinatesof the least-squares-fitstructurewerefoundto bein agreementwith thecoordinatescalculatedusingKraitchman’s
equationsfor singleisotopicsubstitution,but thenitrogencoordinatesof thetheoreticalstructuresweresignificantlydifferentfrom the
Kraitchmancoordinates.


