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During internalrotationa group of atoms,calledthe top, rotateswith respecto anothergroup of atoms,calledthe frame. Research
papersandtextbooksaddressinghe problemof internalrotation,e.g.,thatof the methyl top, usuallyexplain symmetrycharacteristics
of theresultingtorsionalpotentialsby local geometricasymmetrieof the molecule.

Recentlywe shaved® how symmetrypropertief torsionalpotentialsderive from permutation-inersionsymmetryanda peculiamature
of torsionaldynamics.The sameargumentsprove thatsymmetrypropertieof torsionalpotentialshave norelationto actualgeometrical
symmetriesConsequentlyin all mettyl internalrotationproblemsthetorsionalcurvesmusthave 27/3 periodicity, independentlypf the
frame. First-principlesvalidationis providedfor the minimumenenpy torsionalpotentialcurvesof ethaneacetaldefdde,anda-alanine.
Experimentallyrelevant consequencesf the computationof high-qualityab initio torsionalpotentialsfor acetaldelde, incorporating
effectsdueto specialrelativity anda first-ordercorrectionto the Born—Oppenheimeapproximationandfor the threelowest-enegy
conformersf a-alaninearediscussedh detail.
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