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Noncovalent interactions are among the main tools of

molecular engineering. Rational molecular design requires

knowledge about a result of interplay between given structural

moieties within a given phase state. We herein report a study

of intra- and intermolecular interactions of 3-nitrophthalic and 4-

nitrophthalic acids in the gas, liquid, and solid phases. A

combination of the Infrared, Raman, Nuclear Magnetic

Resonance, and Incoherent Inelastic Neutron Scattering

spectroscopies and the Car–Parrinello Molecular Dynamics and

Density Functional Theory calculations was used. This

integrated approach made it possible to assess the balance of

repulsive and attractive intramolecular interactions between

adjacent carboxyl groups as well as to study the dependence of

this balance on steric confinement and the effect of this

balance on intermolecular interactions of the carboxyl groups.
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