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Thehormonemelatonin(Nacetyl-5-methoxytryptamine)is anindolederivativewith a flexible peptide-likebackboneattachedat theC3
position. Using a combinationof IR andUV double-resonancemethods,the conformationalpreferencesof melatoninin a molecular
beamhave beendetermined.Threemajor trans-amideconformersand two minor cis-amideconformershave beenidentified in the
UV spectrumandcharacterizedwith resonantion-dip infraredspectroscopy andfluorescencedip-infraredspectroscopy. Thedynamics
of conformationalisomerizationamongthesefive minima have beeninvestigatedusingIR-UV hole-filling spectroscopy. Population
transferfollowing resonantIR excitation is efficient within the trans-amideand cis-amidebranchesof the potentialenergy surface,
respectively, andthe quantumyields for theseprocesseshave beendetermined.Populationtransferis not observed betweenthe two
amidebranchesdueto thelargerbarrierassociatedwith cis/trans isomerization(15-20kcal/mol). IR-UV hole-filling spectroscopy has
beenappliedto melatonin-waterclusters.Thedynamicsassociatedwith populationtransferonthemonomerpotentialsurfacefollowing
waterdissociationwith resonantIR excitation will be discussed.Initial resultswill alsobe presentedfor a secondtype of population
transferspectroscopy, UV-UV hole-filling spectroscopy, wherethe selective excitation is performedvia resonantpumpingof a given
S� -S� melatonintransition.


