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Scheme 1. Bond Labeling in Linearly Conjugated Planar (p)
Benzene Rings (acenes, n = 1-9)
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Scheme 2. Bond Labeling in Molecular “Belt” Systems
(Cyclacenes, where n = 4—8)
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Scheme 1. ‘Jacob’s Ladder’ explaining a compromise between system size and theory level.
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Fig. 51. UB3LYP/6-311++G** optimized CC and CN bond lengths in the studied molecules
1P—-3P
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Fig. 52. UB3LYP/6-311++G** optimized CC and CN bond lengths in the studied molecules
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Figure 1. Change of two C-N bonds in pyvridine ring upon addition of one and two benzene
rings. The results are calculated with UB3LYP densitv functional combined with 6-31G**

and 6-311++G** basis sets
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Figure 2. The effect of N/C replacement on HOMO and LUMO energies (in eV) of selected

linear polvacenes calculated with B3LYP densitv functional and two basis sets. For
comparison are shown points reported earlier as result of B3ALYP/STO-3Gnae calculations for
traditional acenes. The substitution atom is marked bv full circle and individual points were

connected for the reader’s convenience
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Figure 3. B3LYP calculated HOMO and LUMO energies (E in eV) of selected three
membered acene rings as function of N position. Individual points are connected for the

reader’s convenience



Table 1. B3LYP calculated and experimental HOMO/LUMO gap energies (Eg in V) for
three initial linear acenes (1P, 2P and 3P). their N-substituted analogs and coronene “flake”

formed bv seven hexagonal rings containing a single nitrogen atom in three different positions

(7Pa, 7Pb and 7Pc).

: C — substituted® N-substituted
Model | 6-31G* | STO-3Gel | Exp. | 6-31G** | 6-311++G**
1P 6.8 6.39 5.96° 6.24 6.09
2P 483 473 4 45¢ 4.90 483
3Pa 3.59 3.33 3.45¢ 3.62 3.57
3Pb 3.70 3.67
3Pc 213 203
TPa 3.92 3.89
TPb 1.68 1.68
TPc 1.68 1.67

a)results from ref. [11]; b) seeref. ; c) see ref. [3§]
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Figure 4. Basis set effect on B3LYP calculated "N NMR isotropic shieldings in (A) 1P, 2P
and 3Pa. (B) 3Pa. 3Pb and 3Pc and (C ) coronenes (/Pa. 7Pb and 7Pc)
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Figure 5. Plot of B3LYP calculated "N NMR shieldings as function of E; in the studied

svstems. Arbitrarv trend lines in two ranges of Eg values are shown.
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