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Fluorescence Dip Spectra of S-Phenyltropolone: Investigation of the Potential

Energy Surface for the Intramolecular Proton Transfer

Takeshi TSUJI, “!Yoshiyuki HAYASHI, “Hidenori HAMABE,
“*Hiroshi SEKIYA, Akira MORI, “*Yukio NISHIMURA, and Masaharu TSUJI

Fluorescence dip spectra of 5-phenyltropolone (5PTR) were measured to investigate

intramolecular proton transfer.

Some transitions, which have not been observed in the

fluorescence excitation spectra, were newly assigned in the dip spectra. The observations of
these transitions were explained on the basis of the presence of isotopomers and the asymmetry of

the potential energy surfaces for the proton transfer.
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Fig. 1: Double-minimum potential curves for

intramolecular proton transfer of tropolones in the Sy and
S, states. (+) and (-) indicate the symmetric and
anti-symmetric levels of tunneling splittings. 0” and 0’
indicate the zero-point vibrational levels in the Sp and S;
states.
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Fig. 2: Principal of fluorescence dip spectra. The case in
which probe light is fixed at the 0," transition is depicted.
The bold lines indicate excitations by pump light.
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Fig.3: Schematic diagram of the fluorescence dip analysis
system.
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Fig.4: (a) A fluorescence excitation spectrum of SPTR in a
supersonic jet. T indicates the phenyl torsional level in
the S; state. (b) A fluorescence dip spectrum of SPTR
obtained by probing the 0,* transition. (c) A fluorescence
dip spectrum obtained by probing the 0. transition.
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Fig.5: (a) A fluorescence excitation spectrum of TRN in a
supersonic jet. (b) A fluorescence dip spectrum of TRN
obtained by probing the 0," transition. (c) A fluorescence
dip spectrum obtained by probing the 0. transition.
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Fig.6: Schematic model of structure changes accompanied
with proton transfer of SPTR. The bottom views of
SPTR are illustrated. (a) Proton transfer occurs
independently. Two isomers are different. ' (b) Proton
transfer and phenyl rearrangement occur simultaneously.
Two isomers are equivalent.
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