2P009

Si-HH-OE ZKFHKESIV SRI—IBTHZKEHEE L
AKEHESOBOBRME

e HRRH, Zitijﬂ%iﬂi %ﬂjtff!i
OARERBY, PNHEFEES, JEAKRER, AEREER, ROARRIRS, )15,

Cooperative effect between the dihydrogen bond and hydrogen bond
observed in the Si-H---H-O type dihydrogen-bonded clusters

OYoshiki Kigure!, Masaaki Uchida?, Takutoshi Shimizu?, Yasutoshi Kasahara?,
Yoshiteru Matsumoto®, Haruki Ishikawa!
1 School of Science, Kitasato University, Japan
2 Graduate School of Science, Kitasato University, Japan
3 Faculty of Science, Shizuoka University, Japan

[Abstract] To reveal microscopic natures of the Si-H---H-O type dihydrogen bond, we have
been carrying out the laser spectroscopic study on the phenol-alkylsilane dihydrogen-bonded
clusters. In our previous study, it was found that there is a competition between the
dihydrogen bond and the dispersion interaction and that it determines structures of
dihydrogen-bonded clusters. If dihydrogen bond behaves as ordinary hydrogen bond, it
should exhibit a cooperative effect, which is one of the features of hydrogen bond. Thus, in
the present study, we have carried out laser spectroscopic study on phenol (PhOH)-X (X =
phenol or water)-triethylsilane (TES) to examine an occurrence of the cooperative effect. We
have observed infrared spectra of (PhOH).-TES and two isomers of PhOH-H>O-TES clusters.
All of these clusters exhibit a definitive redshift of the hydrogen-bonded OH as well as
dihydrogen-bonded OH. The result of NBO analysis also indicate that the dihydrogen bond
contributes to the cooperative effect of ordinary hydrogen bond.
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Fig. 1. FE (@ and UV-UV hole-burning (b) spectra of
PhOH-H,O-TES system.
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Fig. 2. IR spectra of (PhOH),-TES, PhOH-H,0-TES clusters.
For comparison, those of (PhOH), and PhOH-H,O clusters
are also shown. Values indicate OH stretch frequencies,
whereas those in parentheses are redshift from corresponding
clusters. All the values are in units of cm™.
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