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[ Abstract] Owing to recent developments of infrared spectroscopy and theoretical
calculations, much weak intermolecular interactions have been investigated, so far. We have
been carrying out spectroscopic studies on the Si-H---H-O type dihydrogen-bonded clusters.
It is revealed that the competition between the Si-H---H-O type dihydrogen bond and the
dispersion interaction determines the structure of the dihydrogen-bonded clusters. In the
present study, we measured fluorescence excitation and infrared spectra of phenol-
ethyldimethylsilane, PhOH-EDMS, dihydrogen-bonded cluster. Due to its simple structure of
EDMS, it was expected that there is only a few number of isomers and that a definitive
determination of their structures is possible. In the fluorescence excitation spectrum, we have
identified two isomers, whose OH stretch frequencies are 3630 and 3637 cm™2, respectively.
The DFT calculations have provide two stable optimized structures. Based on the agreement
of the OH stretch frequencies, the structures of the PhOH-EDMS dihydrogen-bonded clusters
are tentatively determined.
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Fig. 1. Fluorescence spectra of (a) PhOH-TES and

(b) PhOH-EDSM. IR-UV hole-burning spectra are

displayed for isomers a and b in traces (c) and (d),

respectively.
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Fig. 2. IR spectra of PhOH-EDSM clusters.

(i) a3 (i) a4,

4 e

J
9 ’;J f— £
>

ﬁ:t%j ;,i‘
AEp=0.0 cm" AEp =98 cm-!
Avon = -23 cm™! Avon = -14 cm!

Fig. 3. Optimized structures of PhOH-EDMS
clusters. The value of AE, represents the difference
in energy between the zero-point levels. The value
of Avon indicates the shifts of von compared with
that of the PhOH monomer.



