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Table S1. Minimum and maximum relative errors for the isomerization energies in the iso-
C60 database. The isomerization energy for which the minimum and maximum errors are
obtained are given in parenthesis.

Type Method Min Max
GGA  BLYP 0.4(8) 62(5)
BLYP-D3 1.8(8) 6.3 (5)
BLYP-D3BJ 0.6(3) 5.1(5)
B97D 23(©8) 7.1(5)
HCTH407 03(8) 5.4(5)
PBE 1.58)  6.7(5)
PBE-D3 1.8(3)  6.6(5)
PBE-D3BJ 12(3)  6.1(5)
BPS6 1.0(8) 6.5 (5)
BPW91 0.7(8) 6.2(5)
SOGGAL11 473) 10.0(7)
N12 02(3) 4.6(5)
MGGA  MO6L 02(7) 4.1(8)
MO6L-D3 0.1(7) 4.6(8)
TPSS 0.4(3) 4.6(5)
TPSS-D3 03(3) 4.6(5)
TPSS-D3BJ 0.6(3) 3.9(5)
tHCTH 03(3) 4.9(5)
VSXC 03(3) 4.6(8)
BBY5 35(3)  8.4(5)
MI1L 0.0(5) 4.2(8)
MN12L 40(5) 9.1(8)
MNI15L 03(7) 4.5(3)
HGGA  BH&HLYP 16.5(3) 28.4(8)
BH&HLYP-D3 16.4 (3) 273 (8)
BH&HLYP-D3BJ  17.5(3) 27.0 (8)
B3LYP 56(2) 11.8(8)
B3LYP-D3 56(2) 10.1(8)
B3LYP-D3BJ 6.6(6) 9.8 (8)
X3LYP 63(2) 12.7(8)
B3P86 59(2) 10.8(8)
B3PWO1 57(2) 10.7(8)
B3PW91-D3 55(6) 8.7(8)
B3PW91-D3BJ 6.5(6) 8.5(8)
PBEO 74(2) 12.6(8)
PBE0-D3 74(2) 11.6(8)
PBE0-D3BJ 8.1(2) 11.4(8)
PBEh1PBE 74(2) 12.8(8)
B971 48(2) 10.7(8)
B9S 54(2) 11.7(8)
SOGGA11X 12.0(3) 20.1(8)
APF 6.7(2) 11.8(8)
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51(2)
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9.4 (2)
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12.1 (8)
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22.8 (8)
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13.7 (8)
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11.9 (8)
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33.8 (5)
32.7 (8)
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24.8 (8)
11.2 (8)
29.8 (5)
11.2 (8)
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DH

Ab initio

LC-PBE
LC-BP86
LC-BPW91
B2PLYP
B2PLYP-D3
B2PLYP-D3BJ
mPW2PLYP
B2GPPLYP
B2GPPLYP-D3
B2GPPLYP-D3BJ
B2KPLYP
B2TPLYP
DSDBLYP
DSDPBEP86
PBEODH
PBEQIDH

HF

HF-D3
HF-D3BJ

MP2

SCS-MP2
SCS-MP2opt
SOS-MP2
SCS(MI)-MP2
SCSN-MP2
SCS-MP2-vdW
S2-MP2

20.2 (3)
19.9 (3)
20.3 (3)
0.9 (4)
1.2 (4)
0.7 (4)
0.1(5)
0.3 (4)
0.2 (4)
0.4 (6)
0.1 (6)
0.3 (6)
1.8 (4)
0.8 (4)
8.8 (6)
2.1(8)
28.4 (3)
28.5 (3)
34.9 (3)
1.1 (3)
0.4 (3)
0.4 (7)
0.7 (2)
0.9 (6)
0.4 (7)
2.7 (3)
2.1 (3)

37.9 (5)
37.7 (5)
38.1 (5)
4.0 (5)
4.1 (5)
3.9 (8)
52(3)
4.7 (3)
4.7 (3)
52(3)
5.5(3)
4.6 (3)
6.7 (8)
7.0 (8)
10.8 (8)
8.0 (3)
54.2 (8)
52.2 (8)
55.9 (5)
28.9 (8)
19.8 (8)
9.9 (3)
15.2 (8)
9.1 (3)
13.5 (3)
29.0 (8)
29.5 (8)




Table S2. Statistical analysis for the performance of conventional DFT and DHDFT
procedures for the isomerization energies in the iso-Ceo database (in kJ mol ™). The G4(MP2)
reference values are given in Figure 1 of the main text.

Type Method RMSD MAD MSD LND LPD
GGA BLYP 243 209 -19.6 -352(7) 4.3(8)
BLYP-D3 267 241 241 -37.9(7) N/A
BLYP-D3BJ 218 192 -192 -30.1(7) N/A
B97D 31.8  29.1 -29.1 -456(7) N/A
HCTH407 203 164 -15.6 -31.4(7) 2.8(8)
PBE 275 245 245 -40.7(7) N/A
PBE-D3 200 262 -262 -41.6(7) N/A
PBE-D3BJ 27.0 242 242 -382(7) N/A
BP86 266 234 234 -394(7) N/A
BPW91 246 211 -21.1 -36.7(7) N/A
SOGGAL11 52.6 485 -485 -69.6(7) N/A
N12 175 147 -11.6 -263(7) 10.1(8)
MGGA  MO6L 177 106 87 -53(5) 44.4(8)
MO6L-D3 194 114 99 -48(5)  49.0(8)
TPSS 179 154 -123 -262(7) 11.1(8)
TPSS-D3 183 151 -15.1 -27.8(7) N/A
TPSS-D3BJ 153 12.8 -123 -232(7) 1.8(3)
tHCTH 185 159 -11.7 -273(5) 14.6(8)
VSXC 266 221 -22.1 -492(8) N/A
BB95 383 353 -353 -528(7) N/A
MIIL 18.1 108 107 -0.3(5) 45.0(8)
MNI2L 442 359 359 N/A 98.1 (8)
MNI5L 188 119 119 N/A 46.4 (8)
HGGA  BH&HLYP 1584 1373 1373 N/A 305.3 (8)
BH&HLYP-D3 154.0 1344 1344 N/A 292.7 (8)
BH&HLYP-D3BJ 1562 138.0 138.0 N/A 289.6 (8)
B3LYP 573 459 459 N/A 126.7 (8)
B3LYP-D3 50.8 420 42.0 N/A 108.4 (8)
B3LYP-D3BJ 53.1 463 463 N/A 105.5 (8)
X3LYP 62.7 510 51.0 N/A 136.3 (8)
B3P86 541 446 446 N/A 116.4 (8)
B3PW91 532 437 437 N/A 114.8 (8)
B3PW91-D3 456 393 393 N/A 92.9 (8)
B3PW91-D3BJ 48.5 437 437 N/A 90.9 (8)
PBEO 654 554 554 N/A 134.9 (8)
PBE0-D3 62.1 535 535 N/A 125.0 (8)
PBE0-D3BJ 63.1 555 555 N/A 122.7 (8)
PBEhI1PBE 66.5 562 562 N/A 137.5 (8)
B971 5.6 409 409 N/A 115.0 (8)
B9S 57.1 457 457 N/A 125.8 (8)
SOGGA11X 110.6 957 957 N/A 215.5 (8)
APF 60.4 50.6 50.6 N/A 126.8 (8)
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N/A
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99.2 (8)

142.0 (8)
156.5 (8)
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147.5 (8)
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111.5 (8)
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344.5 (8)
358.8 (8)
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333.9 (8)
266.3 (8)
119.8 (8)
317.8 (8)
120.7 (8)
413.5 (8)
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20.3
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23.9
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99.3
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193.2
192.2
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-10.7
-12.7
-10.5
9.7
-4.5
-5.6
-4.0
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-20.1
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-57.3
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-33.4
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-99.3
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N/A

N/A
-31.6 (8)
-39.9 (8)
-42.0 (8)
-0.5 (5)
-29.2 (8)
-34.0 (8)
-36.3 (8)
-30.8 (8)
-16.5 (8)
-72.0 (8)
-75.3 (8)
N/A
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N/A
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25.9 (4)
582.3 (8)
560.2 (8)
566.9 (8)
N/A

1.1 (3)
30.7 (3)
3.3(3)
28.3 (3)
42.1 (3)
N/A
N/A




Table S3. Full references for the Molpro [92] and Gaussian [94] program suites.

[92] H.-J. Werner, P. J. Knowles, G. Knizia, F. R. Manby, M. Schutz, P. Celani, T. Korona,
R. Lindh, A. Mitrushenkov, G. Rauhut, K. R. Shamasundar, T. B. Adler, R. D. Amos, A.
Bernhardsson, A. Berning, D. L. Cooper, M. J. O. Deegan, A. J. Dobbyn, F. Eckert, E. Goll,
C. Hampel, A. Hesselmann, G. Hetzer, T. Hrenar, G. Jansen, C. Koppl, Y. Liu, A. W. Lloyd,
R. A. Mata, A. J. May, S. J. McNicholas, W. Meyer, M. E. Mura, A. Nickla, D. P. O’Neill, P.
Palmieri, D. Peng, K. Pfluger, R. Pitzer, M. Reiher, T. Shiozaki, H. Stoll, A. J. Stone, R.
Tarroni, T. Thorsteinsson, M. Wang, MOLPRO is a package of ab initio programs. Available
at: http://www.molpro.net.

[94] Gaussian 09, Revision A.02, M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria,
M. A. Robb, J. R. Cheeseman, G. Scalmani, V. Barone, G. A. Petersson, H. Nakatsuji, X. Li,
M. Caricato, A. Marenich, J. Bloino, B. G. Janesko, R. Gomperts, B. Mennucci, H. P.
Hratchian, J. V. Ortiz, A. F. Izmaylov, J. L. Sonnenberg, D. Williams-Young, F. Ding, F.
Lipparini, F. Egidi, J. Goings, B. Peng, A. Petrone, T. Henderson, D. Ranasinghe, V. G.
Zakrzewski, J. Gao, N. Rega, G. Zheng, W. Liang, M. Hada, M. Ehara, K. Toyota, R.
Fukuda, J. Hasegawa, M. Ishida, T. Nakajima, Y. Honda, O. Kitao, H. Nakai, T. Vreven, K.
Throssell, J. A. Montgomery, Jr., J. E. Peralta, F. Ogliaro, M. Bearpark, J. J. Heyd, E.
Brothers, K. N. Kudin, V. N. Staroverov, T. Keith, R. Kobayashi, J. Normand, K.
Raghavachari, A. Rendell, J. C. Burant, S. S. Iyengar, J. Tomasi, M. Cossi, J. M. Millam, M.
Klene, C. Adamo, R. Cammi, J. W. Ochterski, R. L. Martin, K. Morokuma, O. Farkas, J. B.
Foresman, and D. J. Fox, Gaussian, Inc., Wallingford CT, 2016.



