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Study on dihydrogen-bonded structures of acetylene-triethylsilane clusters
by infrared spectroscopy
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[Abstract] For the last decade, the dihydrogen bond (dHB) has attracted an attention as one
of unique intermolecular interactions. To obtain precise information about dHB, IR
spectroscopy has been applied to jet-cooled molecular clusters formed by dHB. In this study,
our goal is to observe only dHB in a jet-cooled cluster, without dispersion interactions. Thus,
we use acetylene, which has no bulky substituent, as a H-bond donor, and observe the CH
stretching vibrations of acetylene-triethylsilane (C2H>-TES) clusters. The dHB structures and
interaction energies are analyzed by DFT calculation. We obtained stable structures of
C2H>-TES 1-1 and 1-2 clusters by DFT calculation. Calculated CH frequencies are 3273 and
3260 cm™ for 1-1 and 1-2 clusters, which reproduce the observed frequencies very well.
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Fig.1.The structure of CoHo-TES cluster
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Fig.2. Infrared spectra of C,H,-TES clusters
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Fig.3. (A)The structure of CoH,-TES 1-1 cluster (B) The
structure of CoH,-TES 2-1 cluster
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