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IR-Induced Chemistry: From Conformational Changes to
Bond-Breaking Processes and Energetic Crystals
Infrared-induced chemistry has been a relatively unexplored field of research, though its roots may
be traced back to the historical work of Hall and Pimentel (J. Chem. Phys., 38, 1889, 1963) where
the relative populations of the two conformers of matrix-isolated nitrous acid could be varied by in
situ IR broadband irradiation. However, only 34 years later, the subject gained importance, when
high-selectivity in controlling the chemical reactions could be achieved by introduction of
narrowband IR excitation (Pettersson, et al., J. Am. Chem. Soc., 119, 11715,1997). Since then, IRinduced chemistry has been developing and, nowadays, it can be used to control the molecular
conformation with both high selectivity and efficiency. Furthermore, more recently IR excitation has
also been shown to be usable to induce bond breaking / bond forming reactions (Nunes, et al., J. Am.
Chem. Soc., 139, 17649, 2017). Our Laboratory has been involved in this type of investigations for
more than 20 years, and in this talk I will present a summary of some of our most relevant
achievements in the field: (a) efficient control of the molecular conformations, including the
generation of rare conformers and dimers; (b) changing molecular structure by exciting remotely
located in space antennas; (c) using vibrational excitation to facilitate tunneling reactions, including
bond-breaking / bond-forming processes; (d) generation of novel high-energy crystals built from
high-energy conformers.
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