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As the conformationaflexibility of amoleculeis increasesnewould expectthe numberof low enegy conformerdo increasalramat-
ically. To the contrary our work on a seriesof monomerf increasingcompleity hasfoundthatthe numberof thermally populated
conformationalsomersdoesnot growth with the molecularsize. A wide arrayof techniquesncluding: LIF, Fluorescenc®ip Infrared

Spectroscop(FDIRS),UV-UV Hole BurningandIR-UV Hole Burning,have beenusedto identify themoststableconformationsinder
supersoni@xpansionconditionsof threetryptophanderivative dipeptideanaloguesN-acetyltrytophanethyl ester(NATE), N-acetyl

trytophanamide(NATA) andN-acetyltrytophanmethyl amide(NATMA). To establisithe geometryof the differentconformersound,

guantumchemicalcalculationsvereperformedon thesethreemolecules Dueto the high numberof structuresn conformationakpace,
variousmoleculamechanicdorcefieldsweretestedasascreeningnethodto identify low lying structuredor abinitio calculationsThe

accuray of severalForceFields(OPLS/AA, MM3, andMMFF) describinghesespeciesvascheclkedandcomparedvith HartreeFock

andDensityFunctionalTheorycalculations For thethreemoleculesnvestigated two familiesof geometriegcorrespondingo C7 and

C5structureshave beenfoundto bestableat supersoniexpansionconditions.Their relative stabilitiesaregovernedby theinteractions
betweertheindole-containingidechainandthe peptidebackboneThesensitvity andconformationakpecificityof the FDIRS spectra
to theseinteractiongnakesit a very powerful tool in assigningof the experimentalkconformergo the calculatedyeometries.



