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NH-m H-bonded structures for self-aggregate and binary clusters
of Pyrrole and its derivative
(Dep. Material Science, Univ. Hyogo) Yoshiteru Matsumoto and Kenji Honma

NH-m H-bonded structures were studied by applying IR cavity ringdown spectroscopy and
density functional theory calculations to binary clusters of pyrrole (Py) and 2,5-dimethylpyrrole
(DMPy) as well as their self-aggregates. Both self-aggregate and binary clusters of Py and
DMPy were found to form the T-shape and closed-cyclic structures in dimer and trimer,
respectively. For the binary dimer, the only single H-bonded NH stretch was observed in the
IR spectra. The calculated vibrational frequency and stabilization energy deduced that only
the binary dimer formed by Py as a H-bond donor and DMPy as an acceptor, respectively, can
exist in a supersonic jet. For the binary trimers, we observed the NH stretches due to both
(Py).-(DMPy); and (Py):-(DMPy),. The former trimer has the structure of an equilateral
triangle. On the other hand, the latter forms an isosceles triangle, in which this distortion
arises from the donor-acceptor repulsion by CH; groups between DMPy molecules.
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Fig. 2 IR spectra of the self-aggregate clusters for Py and DMPy and their binary clusters.
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