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1 Pearson correlation coefficients between reference en-

ergy with models

Table 1: Pearson correlation coefficients between different charge state Cog_7¢ isomer relative
energy and prediction by CSI model without NAPP.

2n Co* G5, G, Gy Co Co  Cop
30 097 1.00 0.97 1.00 0.89 0.99 0.99
32 098 0.88 094 0.64 0.17 -0.45 -0.65
34 096 0.75 097 0.73 -0.26 -0.97 -0.97
36 097 0.8 0.90 0.83 0.18 -0.40 -0.94
38 097 097 096 0.8 -0.04 -0.18 -0.35
40 098 098 093 0.80 0.14 -0.06 -0.09
42 096 093 093 091 -0.04 -0.11 0.24
44 0.96 090 094 0.92 -0.52 -0.70 -0.65
46 096 090 094 0.92 -0.55 -0.81 -0.79
48 095 0.89 094 093 -0.40 -0.80 -0.86
50 097 0.89 094 0.92 -0.40 -0.79 -0.91
52 096 0.90 094 092 -0.05 -0.66 -0.89
54 096 0.89 094 094 -0.22 -0.47 -0.75
56 096 090 093 0.93 -0.17 -0.57 -0.62
58 095 0.89 094 094 -0.27 -0.60 -0.62
60 095 090 094 094 -0.32 -0.67 -0.72
62 095 0.89 0.93 093 -0.26 -0.65 -0.75
64 095 0.89 094 094 -0.25 -0.66 -0.78
66 094 088 094 094 -0.29 -0.64 -0.78
68 094 0.89 094 094 -0.23 -0.64 -0.78
70 094 0.89 094 094 -0.25 -0.65 -0.78

* Pearson correlation coefficients between 0.2NAPP terms and energies.



Table 2: Pearson correlation coefficients between different charge state Cog_7( isomer relative
energy and prediction by CSI model with NAPP.!

2n Co,* C3, G, Cj Ciy Gy Cor
30 0.97 099 098 0.98 1.00 0.98 0.99
32 098 099 099 0.82 0.89 0.78 0.37
34 096 096 092 091 093 0.61 0.63
36 097 097 097 096 095 0.88 0.81
38 0.97 097 097 095 097 095 0.92
40 0.98 098 098 0.96 0.96 092 0.84
42 096 097 096 0.95 094 092 0.86
44 096 097 096 094 0.95 093 0.90
46 096 096 096 094 095 0.89 0.84
48 095 095 095 093 094 0.89 0.82
50 0.97 097 096 095 096 0.93 0.88
52 0.96 096 0.95 094 095 092 0.87
54 096 096 0.95 094 094 091 0.87
56 0.96 096 095 095 0.95 091 0.88
58 0.95 095 095 094 094 091 0.86
60 0.95 095 095 094 0.95 092 0.88
62 095 095 094 094 094 092 0.88
64 095 095 094 0.93 094 092 0.89
66 094 094 094 093 094 0.92 0.89
68 094 094 093 0.93 0.93 091 0.89
70 094 094 093 0.92 093 091 0.88

* CSI is not available for neutral fullerenes, so here are coefficients between 0.2NAPP
terms and energies as in Table 1.



Table 3: Pearson correlation coefficients between different charge state Cop_7g isomer energy
and prediction by XCSI model with angles but without distances.

2n Gy, C3, Gy, Ci Cor Cor G
30 096 0.99 095 1.00 0.86 0.44 0.96
32 096 089 0.58 051 0.51 0.78 0.10
34 096 093 0.51 098 0.93 0.66 0.97
36 094 093 0.87 0.85 091 0.88 0.83
38 091 092 0.84 091 097 095 0.93
40 094 095 0.86 091 092 0.95 0.92
42 091 091 0.86 0.88 0.90 090 0.91
44 094 091 0.8 091 091 091 0.87
46 095 094 0.86 0.92 093 0.89 0.88
48 095 094 0.90 0.93 092 0.90 0.86
50 0.96 0.95 0.90 093 0.95 094 0.90
52 0.95 094 0.89 093 0.95 094 0.91
54 096 095 090 0.93 095 094 0.93
56 0.96 0.95 091 094 095 0.95 0.93
58 0.95 0.95 091 093 095 094 0.93
60 096 095 092 094 095 0.95 0.93
62 096 095 0.92 094 095 095 0.93
64 096 095 092 094 096 095 0.93
66 096 0.95 092 094 096 0.95 0.93
68 096 0.95 093 094 096 0.95 0.94
70 0.96 095 093 094 096 0.95 0.94




Table 4: Pearson correlation coefficients between different charge state Cop_7g isomer energy
and prediction by XCSI model with angles and distances.

2n Gy, C3, Gy, Ci Cor Cor G
30 0.99 098 1.00 1.00 0.93 0.85 0.99
32 0.88 0.96 0.89 047 0.53 0.56 0.31
34 096 099 0.81 095 091 0.49 0.98
36 096 0.97 0.95 097 092 0.85 0.80
38 0.95 096 093 099 098 096 0.91
40 095 098 0.96 097 094 096 0.94
42 094 096 0.95 097 092 0.92 0.92
44 096 096 0.96 097 093 094 0.90
46 096 0.97 095 097 092 0.89 0.89
48 096 0.97 0.97 098 092 0.90 0.86
50 0.97 0.98 0.97 098 096 094 0.91
52 0.97 0.98 0.96 098 096 0.95 0.92
54 0.97 098 0.97 098 096 0.95> 094
56 0.97 0.98 097 098 096 0.96 0.95
58 0.97 0.98 0.97 098 096 0.95 0.95
60 098 0.98 0.97 098 096 0.96 0.95
62 097 098 0.97 098 096 0.96 0.95
64 098 098 0.97 098 0.97 096 0.95
66 098 0.98 0.97 098 097 0.96 0.95
68 098 0.98 0.98 098 097 0.96 0.95
70 0.98 0.98 098 098 097 0.96 0.95




Table 5: Pearson correlation coefficients between different charge state Cop_7g isomer energy
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask.

2n Con C3, Gy G5 Co Ci Co
30 0.99 098 1.00 1.00 0.94 0.84 0.99
32 087 0.96 0.90 0.51 0.52 0.55 0.29
34 095 099 0.82 096 0.90 0.46 0.98
36 096 0.98 0.95 0.97 091 0.85 0.79
38 095 096 094 0.99 098 095 0.90
40 095 098 0.96 0.98 094 096 0.93
42 093 096 0.95 097 091 091 0.91
44 096 0.97 0.96 0.97 0.92 093 0.90
46 096 0.97 096 0.98 0.92 0.89 0.89
48 0.96 0.97 0.97 0.98 0.92 0.89 0.86
50 0.97 098 0.97 098 0.96 0.94 091
52 0.97 098 097 098 096 0.95 0.91
54 0.97 098 097 098 096 0.95 0.93
56 097 098 0.97 098 0.96 0.95 0.94
58 0.97 098 0.97 098 0.96 0.95 0.94
60 0.97 098 0.98 0.98 0.96 0.95 0.95
62 097 098 0.98 098 096 0.95 0.94
64 097 098 0.98 098 096 0.95 0.95
66 0.98 0.98 0.98 0.98 0.96 096 0.94
68 0.98 0.98 0.98 0.98 0.97 096 0.95
70 098 0.98 098 0.98 0.97 0.96 0.95




Table 6: Pearson correlation coefficients between different charge state Cop_7g isomer energy
and prediction by XCSI model with distances but without angles.

2n Gy G5, Gy, G5 Cor Cor G
30 099 098 1.00 0.98 0.87 0.34 -0.99
32 087 0.84 0.83 0.05 0.39 0.14 -0.35
34 093 091 0.55 090 0.83 0.17 0.47
36 0.88 0.88 0.92 092 0.78 0.51 0.22
38 0.89 0.92 090 095 094 091 0.81
40 0.89 0.96 0.88 0.96 0.85 0.88 0.82
42 0.8 094 0.89 094 0.79 0.78 0.69
44 091 095 092 094 084 0.82 0.65
46 090 0.95 0.87 095 0.77 0.69 0.61
48 090 096 0.92 095 0.80 0.74 0.66
50 0.93 0.95 0.92 095 090 0.84 0.72
52 0.90 0.96 0.90 096 0.86 0.85 0.79
54 0.89 096 091 095 086 0.8 0.84
56 0.90 0.96 093 096 0.85 0.84 0.85
58 0.90 0.96 091 096 0.83 0.83 0.84
60 091 097 093 096 0.85 0.82 0.82
62 091 097 093 096 0.84 0.82 0.81
64 091 097 092 096 0.85 0.81 0.81
66 091 097 093 096 085 0.82 0.80
68 091 0.97 0.93 097 085 0.83 0.82
70 091 0.97 092 097 0.8 0.83 0.82




Table 7: Pearson correlation coefficients between different charge state Cop_7g isomer energy
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask.

2n Gy G5, Gy G5 Co Gy o
30 0.99 098 0.86 0.98 0.89 0.37 -0.89
32 0.8 0.84 0.84 0.10 0.38 0.09 -0.35
34 092 093 059 091 082 0.12 0.44
36 0.87 0.89 0.93 0.93 0.76 0.50 0.19
38 0.88 093 091 096 094 091 0.81
40 0.89 096 0.89 0.96 0.85 0.88 0.80
42 0.85 094 090 094 0.77 0.77 0.68
44 090 0.95 093 095 0.83 0.81 0.64
46 0.89 0.95 0.89 0.95 0.76 0.68 0.59
48 090 096 0.93 096 0.78 0.72 0.65
50 092 095 093 096 0.90 0.83 0.70
52 090 096 091 096 0.85 0.84 0.78
54 0.89 096 092 096 0.84 0.84 0.83
56 0.89 096 094 096 0.84 0.83 0.84
58 0.89 0.97 092 096 0.82 0.81 0.83
60 091 097 093 097 0.84 0.81 0.81
62 090 097 093 096 0.83 0.80 0.79
64 090 097 093 096 0.83 0.80 0.79
66 090 0.97 093 097 0.84 0.81 0.78
68 0.90 097 094 0.97 0.84 0.81 0.80
70 090 097 093 097 0.84 0.82 0.81




Table 8: Pearson correlation coefficients between different charge state Cop_7g isomer energy
and prediction by XCSI model with angles using POAV2,? without using adjacent matrix
mask.

2n Con C3, Gy G5 Co Ci Co
30 098 0.99 1.00 1.00 0.93 0.88 0.98
32 090 0.97 091 0.62 0.57 0.67 0.40
34 094 098 0.82 097 091 0.43 0.96
36 096 0.97 096 0.97 091 0.86 0.78
38 094 097 095 0.99 097 095 0.90
40 095 098 0.96 0.98 0.93 095 0.92
42 094 097 096 097 090 0.90 0.89
44 096 0.98 0.97 097 093 0.93 0.90
46 096 098 0.96 0.98 0.92 0.88 0.88
48 0.96 0.98 0.98 0.98 0.92 0.89 0.86
50 098 0.99 097 098 0.96 0.94 0.92
52 0.97 098 097 098 096 0.95 0.92
54 0.97 098 098 098 0.95 0.95 0.94
56 097 099 098 0.98 0.96 0.95 0.95
58 097 0.99 098 0.98 0.96 0.95 0.95
60 098 0.99 0.98 098 096 0.95 0.95
62 098 0.99 098 098 096 0.95 0.95
64 098 0.99 098 098 096 0.96 0.95
66 0.98 0.99 0.98 0.98 0.97 096 0.95
68 0.98 0.99 0.98 0.98 0.97 096 0.95
70 098 0.99 098 0.98 0.97 0.96 0.96
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Table 9: Pearson correlation coefficients between different charge state Cop_7g isomer energy
and prediction by SpookyNet pretrained model® on QMT7-X.

2n Gy G5, Gy Gy G5 Gy Cop
30 0.95 096 0.99 -098 0.98 095 0.99
32 099 1.00 0.89 083 094 0.92 0.60
34 098 096 090 042 098 094 0.92
36 099 098 0.95 0.89 098 1.00 0.98
38 099 097 093 093 099 1.00 0.98
40 098 097 0.97 092 099 0.99 0.98
42 098 096 0.97 094 099 0.99 0.99
44 098 098 0.97 096 0.98 098 0.98
46 098 0.98 0.97 096 098 0.97 0.97
48 099 098 0.98 097 099 0.98 0.96
50 0.99 098 0.98 0.98 0.99 0.99 0.98
52 0.99 0.98 0.98 097 0.99 0.99 0.98
54 0.99 098 0.98 098 0.99 0.99 099
56 0.99 0.98 099 098 0.99 0.99 0.99
58 0.99 099 0.99 098 0.99 0.99 0.99
60 0.99 099 0.99 098 0.99 0.99 0.99
62 0.99 099 0.99 098 0.99 0.99 0.99
64 099 099 0.99 098 0.99 0.99 0.99
66 099 099 0.99 099 099 0.99 0.99
68 0.99 0.99 0.99 099 099 0.99 0.99
70 0.99 099 099 099 0.99 0.99 0.99
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Table 10: Pearson correlation coefficients between different charge state Coy_7g isomer energy
and prediction by SchNet pretrained model*® on QM.

2n an
30 0.98
32 0.94
34 0.02
36 0.66
38 0.71
40  0.56
42 0.80
44 0.63
46 0.77
48 0.49
50 0.40
52 042
54 0.31
56 0.06
58 -0.26
60 -0.46
62 -0.61
64 -0.70
66 -0.77
68 -0.81
70 -0.83
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2 Correlation between xTB energies and prediction by
CSI model without NAPP

Predictions by CSI model without NAPP are calculated by

n

> Xz,z' ifg>0
non. _ _ k=n—q/2
B = X7 = { k=0l 1)

> Xis if g <0
k=n+1 ’
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Figure 1: (a) Correlation between xTB energies of Csy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Cjz, isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.

14



Figure 2: (a) Correlation between xTB energies of Csy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Cs, isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 3: (a) Correlation between xTB energies of Csy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Cs4 isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 4: (a) Correlation between xTB energies of Csg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Csg isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 5: (a) Correlation between xTB energies of Csg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Csg isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 6: (a) Correlation between xTB energies of Cyg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of C,q isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 7: (a) Correlation between xTB energies of Cyy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of C,5 isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 8: (a) Correlation between xTB energies of Cyy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Cy4 isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 9: (a) Correlation between xTB energies of Cyg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of C,¢ isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 10: (a) Correlation between xTB energies of Cyg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of C,g isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 11: (a) Correlation between xTB energies of Cjy, isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Csy, isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 12: (a) Correlation between xTB energies of Csy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Cs, isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 13: (a) Correlation between xTB energies of Cs4 isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Cs, isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 14: (a) Correlation between xTB energies of Csg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Csg isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 15: (a) Correlation between xTB energies of Csg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Csg isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 16: (a) Correlation between xTB energies of Cgy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Cg, isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 17: (a) Correlation between xTB energies of Cgy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Cgy isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 18: (a) Correlation between xTB energies of Cgy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Cg, isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 19: (a) Correlation between xTB energies of Cgg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Cgg isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.

32



Figure 20: (a) Correlation between xTB energies of Cgg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Cgg isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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Figure 21: (a) Correlation between xTB energies of Cry isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model without NAPP of Cy, isomers with charge 2+, 4+,
6+, 2-, 4-, 6-, respectively.
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3 Correlation between xTB energies and prediction by

CSI model with NAPP

This section is a reproducing of RefWang et al.!. Predictions by CSI model with NAPP are

calculated by
ESG™ = X7+ 0.2NAPP (2)

, where

> Xz,i if¢g>0

q — ) k=n—q/2+1
X = n—a/2 (3)
> Xii if ¢ <0
k=n+1 ’
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Figure 22: (a) Correlation between xTB energies of Csy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Csq isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 23: (a) Correlation between xTB energies of Csy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Csy isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 24: (a) Correlation between xTB energies of Csy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Csy4 isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 25: (a) Correlation between xTB energies of Csg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Csg isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 26: (a) Correlation between xTB energies of Csg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Csg isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 27: (a) Correlation between xTB energies of Cyg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Cyy isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 28: (a) Correlation between xTB energies of Cyo isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of C4y isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 29: (a) Correlation between xTB energies of Cy4 isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Cy4 isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 30: (a) Correlation between xTB energies of Cy6 isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Cy4 isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 31: (a) Correlation between xTB energies of Cyg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of C,g isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 32: (a) Correlation between xTB energies of Cy, isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Csq isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 33: (a) Correlation between xTB energies of Csy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Cs, isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 34: (a) Correlation between xTB energies of Cs4 isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Cs4 isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 35: (a) Correlation between xTB energies of Csg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Csq isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 36: (a) Correlation between xTB energies of Csg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Csg isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 37: (a) Correlation between xTB energies of Cgy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Cgq isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 38: (a) Correlation between xTB energies of Cgy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Cgy isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 39: (a) Correlation between xTB energies of Cgy isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Cg4 isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 40: (a) Correlation between xTB energies of Cgg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Cgg isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 41: (a) Correlation between xTB energies of Cgg isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of Cgg isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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Figure 42: (a) Correlation between xTB energies of Cry isomers relative to the most stable
one and 0.2NAPP. (b - g) Correlation between xTB energies relative to the electrically
neutral isomers and values of CSI model with NAPP term of C; isomers with charge 2+,
44, 64, 2-, 4-, 6-, respectively.
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4 Correlation between xTB energies and prediction by

XCSI model with angles but without distances

Predictions by XCSI model with angles but without distances are calculated by
angle,nodis __
EXcat = Z XZ,i(Q) (4)
k=i
where XZ,i is eigenvalues of extended adjacency matrix, whose elements are

cos ;3" i, jare neighbors

0 others
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Figure 43: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Csy isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 44: Correlation between xTB energies of Cso isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cs, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 45: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cs, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 46: Correlation between xTB energies of Cgq isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cs4 isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 47: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Csg isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 48: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cy isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 49: Correlation between xTB energies of Cyo isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of C,5 isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 50: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cyy isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 51: Correlation between xTB energies of Cy4 isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cy4 isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.

66



Figure 52: Correlation between xTB energies of Cyg isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of C,g isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 53: Correlation between xTB energies of Cy isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cs, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 54: Correlation between xTB energies of Cso isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cs, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 55: Correlation between xTB energies of Cs, isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cs, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 56: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cs4 isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 57: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Csg isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 58: Correlation between xTB energies of Cg isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cg isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.

73



Figure 59: Correlation between xTB energies of Cgo isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cgy isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 60: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cg, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 61: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cgg isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 62: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of Cgg isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 63: Correlation between xTB energies of Cy isomers relative to the most stable one
and prediction by XCSI model with angles but without distances of C; isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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5 Correlation between xTB energies and prediction by
XCSI model with angles and distances

Predictions by XCSI model with angles and distances are calculated by
angle nodis __
EX(%SI = Z XZ,Z-({& d}) (6)
k=i
where XZ,i is eigenvalues of extended adjacency matrix, whose elements are

cos 0;; exp (—d?j) B i, jare neighbors
hi; = (7)

0 others
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Figure 64: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cs3q isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 65: Correlation between xTB energies of Cso isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cs3, isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 66: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cs34 isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 67: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Csg isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 68: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Csg isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 69: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by XCSI model with angles and distances of C4g isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 70: Correlation between xTB energies of Cyo isomers relative to the most stable one
and prediction by XCSI model with angles and distances of C4y isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 71: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cy4 isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 72: Correlation between xTB energies of Cy4 isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cyg isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 73: Correlation between xTB energies of Cyg isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cyg isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.

89



Figure 74: Correlation between xTB energies of Cy isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Csq isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 75: Correlation between xTB energies of Cso isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Csy isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 76: Correlation between xTB energies of Cy, isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cs4 isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 77: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Csg isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 78: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Csg isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 79: Correlation between xTB energies of Cg isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cgy isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 80: Correlation between xTB energies of Cgo isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cgy isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 81: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cgy isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.

97



Figure 82: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cgg isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 83: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cgg isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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Figure 84: Correlation between xTB energies of Cry isomers relative to the most stable one
and prediction by XCSI model with angles and distances of Cyy isomers without and with
charge 2+, 44, 64, 2-, 4-, 6-, respectively.
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6 Correlation between xTB energies and prediction by
XCSI model with angles and distances, without us-
ing adjacent matrix mask

Predictions by XCSI model with angles and distances, without using adjacent matrix mask,

are calculated by

Ex™ ™ =) xii({0,d}) (8)
k=i

where x{ ; is eigenvalues of extended adjacency matrix, whose elements are

cosOijexp (—d%) B i j

0 i=j
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Figure 85: Correlation between xTB energies of Cg isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Csg isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 86: Correlation between xTB energies of Cso isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Csy isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 87: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Cs4 isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 88: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Csg isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 89: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Csg isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 90: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Cyg isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 91: Correlation between xTB energies of Cyo isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Cyo isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 92: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Cyy isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 93: Correlation between xTB energies of Cy4 isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Cyg isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 94: Correlation between xTB energies of Cyg isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Cug isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 95: Correlation between xTB energies of Cy isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Csq isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 96: Correlation between xTB energies of Cso isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Csy isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 97: Correlation between xTB energies of Cy, isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Cs4 isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 98: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Csg isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 99: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Csg isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 100: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Cgg isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 101: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Cgy isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 102: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Cgy isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 103: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Cgg isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 104: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Cgg isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 105: Correlation between xTB energies of Cyq isomers relative to the most stable one
and prediction by XCSI model with angles and distances, without using adjacent matrix
mask of Crq isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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7 Correlation between xTB energies and prediction by

XCSI model with distances but without angles

Predictions by XCSI model with distances, but without angles, are calculated by
angle nodis __
EXCgSI = Z XZ,i(d) (10)
k=i
where XZ,i is eigenvalues of extended adjacency matrix, whose elements are

exp (—dfj) B i,j are neighbors

0 others
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Figure 106: Correlation between xTB energies of Csy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Csy isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 107: Correlation between xTB energies of Csy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cs, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 108: Correlation between xTB energies of Cz4 isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cs, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 109: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cs4 isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.

127



Figure 110: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Csg isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 111: Correlation between xTB energies of Cyg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of C, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 112: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of C,5 isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 113: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of C,y isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 114: Correlation between xTB energies of Cy4 isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cy4 isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 115: Correlation between xTB energies of Cyg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of C,g isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 116: Correlation between xTB energies of Csy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cs, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 117: Correlation between xTB energies of Csy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cs, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 118: Correlation between xTB energies of Cs4 isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cs, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 119: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cs4 isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 120: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Csg isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 121: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cg isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 122: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cgy isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 123: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cg, isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 124: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cgg isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 125: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of Cgg isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 126: Correlation between xTB energies of Cyq isomers relative to the most stable one
and prediction by XCSI model with distances but without angles of C;( isomers without and
with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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8 Correlation between xTB energies and prediction by
XCSI model with distances but without angles, with-
out using adjacent matrix mask

Predictions by XCSI model with distances but without angles, and not using adjacent matrix

mask, are calculated by

angle,nodis __
Excst = Z Xz,i(d) (12)
k=i

where x{ ; is eigenvalues of extended adjacency matrix, whose elements are

exp (—dj;) B i # ]

0 i=j
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Figure 127: Correlation between xTB energies of Csy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Csg isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.

146



Figure 128: Correlation between xTB energies of Csy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Csy isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 129: Correlation between xTB energies of Cs4 isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Cs, isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 130: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Csg isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 131: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Csg isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 132: Correlation between xTB energies of Cyg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of C,g isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 133: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of C,y isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 134: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of C,y isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 135: Correlation between xTB energies of Cy4 isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of C,4 isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 136: Correlation between xTB energies of Cyg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of C,g isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 137: Correlation between xTB energies of Csy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Csq isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 138: Correlation between xTB energies of Csy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Csy isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 139: Correlation between xTB energies of Cs4 isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Cs, isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 140: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Csg isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 141: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Csg isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 142: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Cgg isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 143: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Cgy isomers without and with charge 2+, 4+, 6+, 2-, 4-, 6-, respectively.
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Figure 144: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Cg, isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.

163



Figure 145: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Cgg isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 146: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Cgg isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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Figure 147: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by XCSI model with distances but without angles, without using adjacent
matrix mask of Cyq isomers without and with charge 2+, 44, 6+, 2-, 4-, 6-, respectively.
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9 Correlation between xTB energies and prediction by
SpookyNet pretrained model

Predictions by SpookyNet pretrained model are calculated with the help of SpookyNet repos-

itory® and Atomic Simulation Environment.°

Figure 148: Correlation between xTB energies of Cgj isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Csy isomers without and with charge 2+,
44, 6+, 2-, 4-, 6-, respectively.

167



Figure 149: Correlation between xTB energies of Css isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Csy isomers without and with charge 2+,
4+, 64, 2-, 4-, 6-, respectively.
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Figure 150: Correlation between xTB energies of Cs4 isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Cs4 isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 151: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Cs4 isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 152: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Csg isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 153: Correlation between xTB energies of Cyg isomers relative to the most stable one
and prediction by SpookyNet pretrained model of C4y isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 154: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by SpookyNet pretrained model of C4y isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 155: Correlation between xTB energies of Cyy isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Cyy isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 156: Correlation between xTB energies of Cy4 isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Cy4 isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 157: Correlation between xTB energies of Cyg isomers relative to the most stable one
and prediction by SpookyNet pretrained model of C,g isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 158: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Csy isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 159: Correlation between xTB energies of Csy isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Cs, isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 160: Correlation between xTB energies of Cs4 isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Cs4 isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 161: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Cs4 isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.

180



Figure 162: Correlation between xTB energies of Csg isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Csg isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 163: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Cgy isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 164: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Cgy isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 165: Correlation between xTB energies of Cgy isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Cgy isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 166: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Cgg isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 167: Correlation between xTB energies of Cgg isomers relative to the most stable one
and prediction by SpookyNet pretrained model of Cgg isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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Figure 168: Correlation between xTB energies of Cyq isomers relative to the most stable one
and prediction by SpookyNet pretrained model of C; isomers without and with charge 2+,
4+, 6+, 2-, 4-, 6-, respectively.
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