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Table S1. Cartesian coordinates and total energies (B3LYP/3-21G level of theory) of
CsH3" (cyclopropenyl cation), CsHs™ (cyclopentadienyl anion), C¢Hs (benzene), CioHs
(naphthalene), Cy4Hyo (anthracene), Ci4Hy (phenanthrene), CigH1, (triphenelene),
and C,4H1, (coronene). All the structures are local minima with NIMAG = 0.
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CsHs™ (cyclopentadienyl anion) E=-192.435695 a.u.

0.000000
1.148790
0.709991
-0.709991
-1.148790
-2.181823
-1.348441
1.348441
2.181823

PRFRrRRFRPPOOOOOOO®

1.207909
0.373264
-0.977219
-0.977219
0.373264
0.708917
-1.855969
-1.855969
0.708917

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000




|

0.000000 2.294104 0.000000

CeHs (benzene) E=-230.975773 a.u.
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CioHg (naphthalene) E;,=-383.771162 a.u.
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Cu4H1o (anthracene) Eq=-536.560244 a.u.
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C14H1o (phenanthrene) E;,=-536.569057 a.u.
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CgH1, (triphenelene) E;,=-689.364103 a.u.
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Co4H1, (coronene) E;y

=-916.806819 a.u.
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Table S2. Example of the ADNDP input and output files (CgHg benzene). In addition to
the ADNDP output file, the information necessary for plotting the obtained bonding
pattern is written to the standard Gaussian 03 output file. The given examples correspond
to the calculations at the B3LYP/3-21G level of theory.

Input:

NBO filename

benz_d6h-NBO.log

Number of atoms

12

Amount of valence electronic pairs
15

Total amount of electronic pairs
21

Total amount of basis functions

66

Amount of basis functions on each atom
9

NNNMNNDNDN O OO OO

Occupation number thresholds

0.1
CMO filename
benz_d6h-MO.log



Output:

NBOAmMnt= 21

#

O©CooO~NoolhwN -

10
11
12
13
14
15
16
17
18
19
20
21

Centers ON, |e|

1000000000000cc 1.99872338
2000000000000cc 1.99872311

3000000000000cc 1.99872311
4000000000000cc 1.99872338
5000000000000cc 1.99872311

600000000000 0Occ 1.99872311
1200000000000cc 1.98789777
1600000000000cc 1.98789777
2300000000000cc 1.98791416
3400000000000cc 1.98789777
4500000000000cc 1.98789777
5600000000000cc 1.98791416
1120000000000 0Occ 1.98135357
270000000000 0cc 1.98135887
3800000000000cc 1.98135887
4900000000000cc 1.98135357
5100000000000 0cc 1.98135887
6110000000000 0cc 1.98135887
123456789101112Occ 2.0001004
1234567891011120cc 2.00004866
1234567891011120cc 2.00004866

Residual Density 0.1921



Figure S1. Results of the non-directed AANDP search for the anthracene molecule. Three
completely delocalized 14c-2e bonds are concentrated primarily over the central six-
atomic ring, determining the choice of the fragment for the directed AANDP search.
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Figure S2. Results of the non-directed ADNDP search for the phenanthrene molecule. Six

completely delocalized 14c-2e bonds are concentrated primarily over the two outer six-
atomic rings, determining the choice of the fragments for the directed AANDP search.
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Figure S3. Results of the ADNDP partitioning for a) an antiaromatic cyclobutadien
molecule and b) non-aromatic cyclo-pentadien molecule.
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