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Table S1. Calculated "J (C1- Cn41) in 1,3,5,7,9-decapentaene in Hz calculated using the P86
exchange-correlation functional.

n FC PSO DSO SuMm?
1 77.44 -8.60 0.14 68.98
2 1.86 0.16 -0.05 1.97
3 7.43 0.62 -0.08 7.97
4 -0.72 0.02 -0.04 -0.74
5 1.04 -0.11 -0.04 0.89
6 -0.70 0.02 -0.02 -0.70
7 0.73 0.05 -0.02 0.76
8 -0.54 0.01 -0.01 -0.54
9 0.52 0.01 -0.01 0.52

a) The calculation of the SD term is not implemented in the deMon program.

Table S2. Calculated "J(C1- Cn+1) in benzene in Hz calculated using the P86 exchange-

correlation functional.

n FC PSO DSO Sum?
2 62.94 -6.61 0.21 56.54
3 -0.33 0.04 -0.02 -0.31
4 7.80 0.46 -0.01 8.25

a) The calculation of the SD term is not implemented in the deMon program.




Table S3. Calculated "J(C1- Cns1) in naphthalene in Hz calculated using the P86 exchange-
correlation functional.

n FC PSO DSO SuMm?
1 C1-C2 67.97 -7.46 0.22 60.73
C1-C9 61.28 -5.38 0.28 56.18
C2-C3 59.07 -5.43 0.22 53.86
C9-C10 55.82 -5.45 0.33 50.7
2 C1-C8 3.78 -0.05 0.01 3.74
C1-C10 1.14 -0.03 0.03 1.14
C2-C9 0.36 -0.02 0.02 0.36
C1-C3 -0.03 0.08 -0.01 0.04
3 C3-C9 6.45 0.21 0.03 6.69
C1-C4 5.33 0.34 0.01 5.68
C1-C5 2.35 -0.21 -0.06 2.08
4 C2-C7 0.52 0.05 -0.06 0.51
C1-Cé -0.50 0.01 -0.06 -0.55
5 C2-Cé6 0.46 0.01 -0.05 0.42

a) The calculation of the SD term is not implemented in the deMon program

Table S4."J (C1- Cn+1) in 1,3,5,7,9-decapentaene in Hz calculated? using the BP86 and B3LYP
exchange-correlation functionals.

n Ve FC SD PSO DSO Total
1 BP86 70.88 3.01 -8.56 0.14 65.47
B3LYP 83.76 4.69 -9.18 0.13 79.41
2 BP86 2.44 -1.85 0.17 -0.05 0.70
B3LYP -0.90 -4.00 0.17 -0.05 -4.78
3 BP86 6.92 2.64 0.65 -0.08 10.12
B3LYP 9.77 4.53 0.66 -0.08 14.88
4 BP86 -0.37 -1.11 0.02 -0.04 -1.51
B3LYP -2.83 -2.84 0.02 -0.04 -5.69
5 BP86 0.68 1.79 -0.11 -0.04 2.32
B3LYP 2.99 3.61 -0.11 -0.04 6.46
6 BP86 -0.48 -0.65 0.02 -0.02 -1.14
B3LYP -2.38 -1.89 0.02 -0.02 -4.28
7 BP86 0.45 1.47 0.05 -0.02 1.95
B3LYP 2.26 3.06 0.05 -0.02 5.35
8 BP86 -0.39 -0.37 0.01 -0.01 -0.77
B3LYP -1.70 -1.06 0.01 -0.01 -2.77
9 BP86 0.30 1.18 0.00 -0.01 1.46
B3LYP 1.56 2.39 0.01 -0.01 3.94

a) IGLO-II basis set (ref. 1), GO3 package (ref. 21).
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Figure S1. The n-TSP effect on "JF¢(C1- Cn+1) in 1,3,5,7,9-decapentaene as a function of the
number of bonds separating two carbons (in Hz) calculated using three different grids for
numerical integration. Grid A: about 3000 points/atom during the main SCF procedure,then
an extra SCF iteration with about 10500 points/atom; Grid B: about 10500 points/atom; Grid
C: about 20000 points/atom.
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Figure S2. The bond lengths in the optimized structure of naphthalene.
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Figure S3. The FC and SD contributions to "J (C1- Cn+1) in 1,3,5,7,9-decapentaene calculated
with different exchange-correlation functionals. The B3LYP and BP86 results were obtained
using the G0O3 package (ref. 21).



Figure S4. Spin-polarization of m-orbitals taken togetherin 1,3,5,7,9-decapentaene due to
FC(C1). The isosurface value is 0.007 a.u.
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Figure S5. The occupied m-orbital (MO11) and the lowest vacant m-orbitals (MO14, MO15
and MO16) of a cyclobutadienyl dication. The isosurface value 0.1 a.u. .
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Figure S6. The contributions of the products of the occupied m-orbital with low-lying vacant
1 -orbitals to the spin-density induced by FC(C1) in a cyclobutadienyl dication. The isosurface
value is 0.1 a.u. for MOs and 0.02 a.u. for their products.
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Figure S7. The n-TSP effect on the spin density in a cyclooctatetranyl dication induced by
FC(C1) (left; color-coded according to the density values given in a.u.) in the dication plane
and the total spin-polarization of the m-orbitals in the plane 0.5 A below the molecular plane;

right).
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Figure S8. The products of the HOMO and LUMO orbitals for a cyclooctatetranyl dication.
The first product is taken with a negative sign because the corresponding coefficient 7 is
negative (see Egs. 2-4 in the main text). The isosurface value is 0.07 a.u. for MOs and 0.01
a.u for their products.



Figure S9. The overall contribution of the HOMO to the spin density induced by FC(C1) in a
cyclooctatetranyl dication (compare with Figure S5, left). The isosurface value is 0.01.

Figure S10. The CDD for 4J(C1-C5) in 1,3,5,7,9-decapentaene: total (left), due the m-TSP
effect (middle) and the CDD when the -TSP effect is switched off (right). The isosurface
value in all plots is 0.004 a.u.
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Figure S11. CDD for >J(C2-C6) in naphthalene: total (left), due the n-TSP effect (middle) and
the CDD when the ©t-TSP effect is switched off (right). The isosurface value in all plots is 0.001
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Figure S12. CDD for %J(C2-C7) in naphthalene: total (left), due the n-TSP effect (middle) and

the CDD when the t-TSP effect is switched off (right). The isosurface value in all plots is 0.004

a.u.



Figure S13. CDD for 4J(C1-C6) in naphthalene: total (left) due the n-TSP effect (middle) and
the CDD when the n-TSP effect is switched off (right). The isosurface value in all plots is
0.002 a.u.

Table S5. The ©-TSP effect on 3CHFCC in the 1,3,5,7,9-decapentaene-1-yl radical for the
optimized structure. The values are given in MHz.

Carbon -TSP ON 1-TSP OFF Difference
1 337.30 322.82 14.48
2 -3.31 2.39 -5.70
3 87.76 87.36 0.40
4 0.33 4.74 -4.41
5 5.73 2.65 3.07
6 -2.15 0.64 -2.79
7 2.72 0.01 2.71
8 -2.30 -1.05 -1.25
9 1.84 0.25 1.58

10 -1.73 -1.65 -0.08




Figure S14. The C10 HFDD in the 1,3,5,7,9-decapentaen-1-yl radical (a); the n-TSP effect on
the C10 HFDD (b) and the C10 HFDD when the n-TSP effect is switched off (c and d). The plots
show HFDDs in the plane 0.5 A below the radical plane.

Cartesian coordinates of the optimized structures used in this work (in A):
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