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Recurrent supramolecular motifs in a series of acid-base adducts based
on pyridine-N-oxide-2,5-dicarboxylic acid and organic bases: inter- and

intramolecular hydrogen bonding
Masoud Mirzaei
Department of Chemistry, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran.
mirzaeesh@um.ac.ir

Abstract

Five salts and one ionic co-crystal based on pyridine-N-oxide-2,5-dicarboxylic acid (H,pydco) as an organic
acid and 2,4,6-triamino-1,3,5-triazine (tata), 2-aminopyrimidine (2a-pym), 2-amino-6-methylpyridine
(2a-6mpy), 1,10-phenanthroline (phen) and 9-aminoacridine (9a-acr) as organic bases have been investigated by
DFT calculation and Hirshfeld surface analysis. In these salts and one ionic co-crystal, the energies of O-H---O,
N-H--O, N-H-N and C-H---O interaction has been estimated using the quantum theory of “atoms-in-
molecules”, which led us to identification of the energetically favorable anti-electrostatic N-H---N hydrogen
bonds (stabilization energy of 4.0 kcal.mol™) between positively-charged melaminium species in 1. It has been
also established that charge-assisted hydrogen bonding does not always offer energetic advantage over “non-
charged” hydrogen bonds. With the use of Hirshfeld surface (HS) analysis we have also explored the influence
of protonation state of pydco species on the composition of contact contributions, as well as established specific
properties of their 2D Fingerprint plots. Finally, a comment is provided on the applicability of HS analysis for
exploration of polymorphs featuring intramolecular proton transfer.

Keywords: High level DFT Computation, Hirshfeld Surface Analysis, Proton Transfer Mechanism, Atoms-
in-Molecules Theory, Crystal Engineering, lonic Co-Crystal.
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