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1-3: Localized currents on the nitrogen atoms.
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Correlations between different functionals
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Correlations between different aromaticity indices (B97XD/6-311G(d,p) )

PDI/FLU EDDB/FLU EDDB/PDI PDI/HOMA FLU/HOMA EDDB/HOMA

Outer benzene 0 9935 0 9987 0 9903 0 9861 0 9727 0 9725Outer benzene 0.9935 0.9987 0.9903 0.9861 0.9727 0.9725
Central ring, with Cor 0.9886 0.8121 0.7298 0.7583 0.8408 0.9364
Central ring, without Cor 0.9989 0.9364 0.9230 0.9981 0.9991 0.9367
BN rings 0.4014 0.4758 0.0091 0.0256 0.6822 0.5185
Molecular perimeter / 0.8172 / / 0.5482 0.7279



Can BN substitution isolate carbocyclic subunits?

Black dots: Isolated carbocycles, triphenylene, phenanthrene, naphthalene and benzene.

Pink dots: Carbocyclic subunits in BN-coronenes. 



Can BN substitution isolate carbocyclic subunits?

Black dots: Isolated carbocycles, triphenylene, phenanthrene, naphthalene and benzene.

Pink dots: Carbocyclic subunits in BN-coronenes. 
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Hirshfeld spin density







S benzene (B) S anthracene (Outer Inner Outer Perimeter)S0 benzene (B), S0 anthracene (Outer, Inner, Outer, Perimeter)  

Corresponding subunits of T1 coronene



S benzene (B) S anthracene (Outer Inner Outer Perimeter)S0 benzene (B), S0 anthracene (Outer, Inner, Outer, Perimeter)  

Corresponding subunits of T1 coronene







Hirshfeld spin density



Relative S0 and T1 energies 
(kcal/mol)
S0-T1 energy gaps (eV)

Outer ring of phenanthrene, Inner ring of phenanthrene, Perimeter of molecule 
AzaBorine ring, Naphthalene ring, Benzene ring

Isolated hydrocarbon S0 (Phenanthrene, Naphthalene, Benzene) 
Carbocyclic or BN subunit S0 Carbocyclic subunit T1 Isolated 1,2-azaborine
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all

unpaired

paired

T1 1,2-BN-Cor                                  1,3-BN_Cor                                     1,4-BN-Cor               



Cor

S0 1,2-BN-Cor                                            1,3-BN-Cor                                         1,4-BN-Cor                        
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all

unpaired

paired

T1 BNBN-Cor                                   BBNN-Cor                                      NNBB-Cor                    



S BNBN C BBNN C NNBB CS0 BNBN-Cor                                              BBNN-Cor                                          NNBB-Cor



Conclusions

There is a tendency towards the formation of aromatic hydrocarbon subunits in
polycyclic compounds.

This can affect HOMO-LUMO energy gap, spin density distribution in T1 state and
S0-T1 energy gap.



Acknowledgement

Our work was financially supported by the Ministry of Science, Technological 

Development and Innovation of Republic of Serbia.

Dr. Milovan Stojanović, ICTM-Center for Chemistry, University of Belgrade

Dr. Jovana Aleksić, ICTM-Center for Chemistry, University of Belgrade



Th k f tt ti !Thank you for your attention!


