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[Abstract] In this study, we investigated the vibrational frequency fluctuations of the CO
stretching mode of 9-fluorenone derivative (9-FL-4-COQ") in D20 with 2D-IR spectroscopy.
We found that the frequency-frequency time correlation function (FFTCF) of 9-FL-4-COO~
in D,O decays with a time constant of 2.8 ps. Moreover, by performing the 2D-IR
measurement for acetone in DO, which possesses smaller hydrophobic group near the
vibrational probe, we obtained the decay time constant of 1.6 ps. On the other hand, earlier
studies on the vibrational frequency fluctuations of ions in water have revealed that their
FFTCFs contain 1-ps decay component. Therefore, our 2D-IR results suggest that the
hydrophobic group (i.e. fluorene ring) in the vicinity of the vibrational probe of 9-FL-4-COO~
plays an important role in the vibrational frequency fluctuations in D20.
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Fig. 1. IR absorption spectrum of the CO
stretching mode of 9-FL-4-COO~ in
D,0. The red and blue lines represent the
experimental data and fitting result with
a Gaussian function,

Molecular structure of 9-FL-4-COO™ is

respectively.

shown in the right-top.
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Fig. 2. (a) 2D-IR spectra of the CO
stretching mode of 9-FL-4-COO~
in DO measured at T = 0.2 ps and
4 ps. The green lines represent the
center lines of the 2D-IR signals
originated from the v = 0 — 1
vibrational transition. (b) CLS
decay curves of 9-FL-4-COO~
(green) and acetone (orange) in
D,0. The closed circles correspond
to the experimentally obtained
CLS. The blue lines represent the

fitting results.



