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Bowl-shapedn-conjugated compounds have been attracting grdatests because of their
promising potential for electrical materials [1]Jndy are a group of key materials in the science
of nonplanarr-conjugated carbon systems. SumanengHg) is aCs, symmetric structure of
fullerenes and a bowl-shapedconjugated aromatic compound with possessing astig
structural and physical properties, and it has lsyathesized successfully by Sakurai, Daiko and
Hirao [2]. Although there have been many experiraeand theoretical studies on sumanene [3],
the halogenated sumanenes have not been invedtigateputationally up to now. The use of
DFT methods optimized geometries approximately agpces the experimental values for the
bowl-to-bowl inversion barrier of sumanene andigsivatives [4].

Benchmark studies usually analyze the differendcevdsen DFT and experiment statistically. The
linear regression is performed by means of a Isgqséres fit, from which we obtain the slope as
well as the scatter with respect to the regredsien(SPSS program) to examine the performance
of different implementations and functionals foe ttitle compound at first. A computational
study was conducted on fluorinated, chlorinatedd d@mominated sumanenes, which were
subjected to the analysis of changes of the madeceikectrostatic potential surfaces, spectral
properties (Vibrational and NMR spectra) and bawbbwl inversion barrier properties. The
bowl shaped geometry and other properties wereifisigntly affected by the substitution of
halogens.

All calculations within DFT were performed using @saian 09 [5]. DFT calculations were
performed by means of the hybrid, non-local excleaagd correlation functional of Becke-Lee,
Parr and Yang (B3LYP) [6] and [7].

We gratefully acknowledge the financial support of Balikesir University BAP (Grant No:
2016/156).

[1] J.E. AnthonyAngew. Chem. Int. Ed., 2008, 47, 452—-483.

[2] H. Sakurai, T. Daiko, T. Hiradgcience, 2003, 301, 1878-1878.

[3] S. Higashibayashi, H. Sakur&hem. Lett. 2011, 40, 122-128.

[4] T. Amaya, H. Sakane, T. Nakata, T. Hir&oye& Applied Chem. 2010, 82, 969-978.
[5] M. J. Frisch, et al. Gaussian 09, Revision D®a&ussian, Inc.: Wallingford, CP009.
[6] A.D. Becke,Phys. Rev. A, 1988, 38, 3098-3100.

[7] C. Lee, W. Yang, R.G. Parhys. Rev. B, 1988, 37, 785-785.



