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As theconformationalflexibility of amoleculeis increasedonewouldexpectthenumberof low energy conformersto increasedramat-
ically. To thecontrary, our work on a seriesof monomersof increasingcomplexity hasfoundthat thenumberof thermallypopulated
conformationalisomersdoesnot growth with themolecularsize.A wide arrayof techniquesincluding: LIF, FluorescenceDip Infrared
Spectroscopy (FDIRS),UV-UV HoleBurningandIR-UV HoleBurning,havebeenusedto identify themoststableconformationsunder
supersonicexpansionconditionsof threetryptophanderivative dipeptideanalogues:N-acetyl trytophanethyl ester(NATE), N-acetyl
trytophanamide(NATA) andN-acetyltrytophanmethyl amide(NATMA). To establishthegeometryof thedifferentconformersfound,
quantumchemicalcalculationswereperformedonthesethreemolecules.Dueto thehighnumberof structuresin conformationalspace,
variousmolecularmechanicsforcefieldsweretestedasascreeningmethodto identify low lying structuresfor abinitio calculations.The
accuracy of severalForceFields(OPLS/AA,MM3, andMMFF) describingthesespecieswascheckedandcomparedwith HartreeFock
andDensityFunctionalTheorycalculations.For thethreemoleculesinvestigated,two familiesof geometries(correspondingto C7 and
C5structures)havebeenfoundto bestableatsupersonicexpansionconditions.Their relativestabilitiesaregovernedby theinteractions
betweentheindole-containingsidechainandthepeptidebackbone.Thesensitivity andconformationalspecificityof theFDIRSspectra
to theseinteractionsmakesit a verypowerful tool in assigningof theexperimentalconformersto thecalculatedgeometries.


