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Evaluation of the Push-Pull Effect on the Aromaticity of Some Derivatives of
Polycalicene 2: an Ab Initio Study

Thawalrat Ratanadachanakin'®, Willard E. Collier**

IFaculty of Science, Maejo University, Sansai, Chiang Ma, 50290, Thailand
2Department of Chemistry, College of Arts and Sciences, Tuskegee University, Tuskegee, AL 36088, USA
*E-mail: thawalrat4@gmail.com; weollier@mytu.tuskegee.edu

Polycalicenes are an intriguing yet neglected region of chemical space. Although calicene 1
has never been synthesized, a few planar polycalicenes that are linked by two bonds between
the calicene monomers are known. In earlier work, we explored the aromaticity of
polycalicene 2 shown in Figure 1 using Schleyer’s nucleus independent chemical shifts
(NICS) and NMR chemical shifts. The extended m-electron conjugation in the derivatives
of polycalicenes 3-11 allows a unique opportunity to investigate the push-pull effect. In this
study, we used ~NH> as an electron donor (push) and —-BHo, —C=N, —NOg, and —F as electron
acceptors (pull). All geometries, vibrational frequencies, and properties (dipoles, NMR, etc.)
are reported at B3LYP/6-31+g(d,p) level of theory. The properties of calicene, benzene,
cyclopentadienyl anion, and cyclopropenyl cation calculated in previous work are included
as references. We will discuss the push-pull effect on the structures and properties of the
polycalicene derivatives 3-11.
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Figure 1. Calicene 1, Polycalicene 2, and Polycalicene Derivatives 3-11

Keywords: Calicene; Polycalicene; Aromaticity; NICS; Push-Pull Effect
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