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B Regioselective methoxylation on anthracene enabling to control the packing
structure in the solid state
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B Regioselective methoxylation on anthracene enabling to control the packing structure
in the solid state

Prediction and control of crystal structures of organic molecules has been considered
challenging and formidable, as energetically weak and competitive intermolecular interactions
interplay unpredictable manner. Artificial control of packing structures of organic molecules
have been thus highly desired, especially in the field of organic materials chemistry. We took an
anthracene core, known as a key building block for organic semiconductors, and carried out
a systematic study of packing structures of a series of dimethoxy derivatives by experimental
and theoretical approaches.

Single-crystal X-ray analyses revealed that the packing structures of dimethoxyanthracenes
are classified into two types, a “pitched m-stack” and a “herringbone packing” depending on
the position of the methoxy groups. Effects of the substitution position on intermolecular
interactions were then theoretically analyzed; noncovalent intermolecular interaction (NCI)
method (a and b) and Hirshfeld surface analysis (c and d for 1,5- and 2,6-derivative, respectively)
showed that the methoxy groups induce attractive interaction towards the m-surface of the
adjacent anthracene core and disrupting the existing intermolecular interactions in the parent
system. Furthermore, symmetry-adapted perturbation theory (SAPT) method embedded in the
Psi4 program package demonstrated that the intermolecular dispersion force (the numbers in a
and b, kcal/mol) is the major attractive force and the local intermolecular stabilization induced by

the methoxy group determine the overall packing structure.

L1 K. Takimiya, T. Ogaki, C. Wang, and K. Kawabata, Chem. Asian J., 15 (2020), pp: 915-919.
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