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1 Analysis of Reference Data Accuracy

Table 1: Reference isomerization energies (ref) based on RI-SCS-MP2(pFC)/cc-p(wC)V5Z com-
putations with CCSD(T)(pFC)/cc-p(wC)TZ corrrections for higher correlation contributions in co-
marison to energies including relativistic corrections (RC) based on ZORA-PW6B95/def2-QZVPP

results. Relativistic corrections only are also given. All values in kcal mol 1.

rct ref ref + RC RC

C.01 5.90 5.97 0.07
C.04 17.69 17.69 —0.01
C.05 3.76 3.77 0.01
C.06 18.89 18.83 —0.06
C.07 45.14 45.19 0.05
C.08 1.34 1.34 0.00
C.10 —9.09 —9.18 —0.09
N.01 16.64 16.64 0.00
N.02 17.88 17.96 0.08
N.03 —20.93 —20.80 0.13
N.04 12.30 12.29 —0.01
N.05 —12.00 —12.02 —0.02
N.06 32.03 31.96 —0.07
N.07 57.14 57.15 0.01
N.08 —14.16 —14.24 —0.08
N.09 —31.78 —31.93 —0.15
0.01 15.75 15.75 0.00
0.02 25.21 25.27 0.06
0.03 —63.68 —63.58 0.10
0.04 9.89 9.88 —0.01
0.05 —12.35 —12.37 —0.02
0.06 27.40 27.34 —0.06
0.07 58.80 58.84 0.04
0.08 19.64 19.77 0.13
0.09 —11.53 —11.59 —0.06
F.01 26.93 26.99 0.06
F.02 0.96 0.97 0.01
F.03 —2.68 —2.68 0.00
Si.01 6.44 6.52 0.08
Si.02 —10.06 -9.94 0.12
Si.03 —3.88 -3.77 0.11



Si.04
Si.05
Si.06
Si.07
Si.08
Si.09
Si.10
P.01
P.02
P.03
P.04
P.05
P.06
P.07
P.08
P.09
P.10
S.01
S.02
S.03
S.04
S.05
S.06
S.07
S.08
S.09
S.10
Cl.01
C1.02
Cl1.03
Ge.01
Ge.02
Ge.03
Ge.04
Ge.05
Ge.06
Ge.07
Ge.08

28.21
33.42
21.48
28.87
21.99
—4.50
153.72
—4.94
—-1.74
22.95
26.14
10.77
6.61
35.33
-3.87
17.87
33.15
—2.59
—0.92
6.57
19.77
—1.16
35.45
47.08
11.87
-3.02
—15.19
-3.29
0.56
—1.64
8.02
—7.38
14.23
26.73
24.62
19.65
30.69
19.07

28.21
33.41
21.43
28.84
21.99
—4.46
153.39
—4.97
—1.67
23.22
26.13
10.72
6.23
35.29
-3.97
17.60
32.80
—2.64
—0.88
6.66
19.77
—1.19
35.38
47.06
12.02
-3.09
—16.26
-3.11
0.56
—-1.63
8.22
—6.48
15.47
26.58
23.93
19.62
30.37
18.59

0.00
—0.01
—0.05
—0.03

0.00

0.04
-0.33
—0.03

0.07

0.27
—0.01
—0.05
—0.38
—0.04
-0.10
—-0.27
—0.35
—0.05

0.04

0.09

0.00
—0.03
-0.07
—0.02

0.15
—0.07
—1.07

0.18

0.00

0.01

0.20

0.90

1.24
—0.15
—0.69
—0.03
—0.32
—0.48



Ge.09
Ge.10
As.01
As.02
As.03
As.04
As.05
As.06
As.07
As.08
As.09
As.10
Se.01
Se.02
Se.03
Se.04
Se.05
Se.06
Se.07
Se.08
Se.09
Se.10
Br.01
Br.02
Br.03

—2.32
93.48
—7.86
—5.71
38.69
27.23
9.75
—4.78
33.03
—4.18
-3.11
—-2.91
—6.77
-5.13
15.99
20.83
0.04
32.84
43.35
10.72
—2.86
—68.86
—6.26
0.06
—-1.63

—2.23
88.99
—8.23
—5.54
40.11
27.09
9.28
—6.59
32.78
—4.71
—3.85
—6.02
—7.13
-5.13
16.23
20.75
-0.17
32.68
43.15
10.98
-3.19
—76.50
—5.62
0.04
—1.61

0.09
—4.49
—-0.37

0.17

1.42
-0.14
—-0.47
—1.81
—0.25
—0.53
—0.74
-3.11
—0.36

0.00

0.24
—0.08
—0.21
—0.16
-0.20

0.26
—0.33
—7.64

0.64
—0.02

0.02




Table 2: Reference isomerization energies based on RI-SCS-MP2(pFC)/cc-p(wC)V5Z computations
with CCSD(T)(pFC)/cc-p(wC)TZ corrrections for higher correlation contributions in comarison to
RI-MP2(pFC)/cc-p(wC)V5Z with equal corrections (MP2+4CC). Deviations are also given. All

values in kcal mol~!.

rct reference MP2+CC deviation

C.01 5.90 5.88 —0.02
C.04 17.69 17.70 0.01
C.05 3.76 3.81 0.05
C.06 18.89 18.88 —0.01
c.o7 45.14 45.09 —0.05
C.08 1.34 1.29 —0.05
C.10 -9.09 -9.09 0.00
N.01 16.64 16.60 —0.04
N.02 17.88 17.81 -0.07
N.03 —20.93 —20.84 0.09
N.04 12.30 12.32 0.02
N.05 —12.00 —11.92 0.08
N.06 32.03 32.05 0.02
N.O07 07.14 57.09 —0.05
N.08 —14.16 —14.18 —0.02
N.09 —31.78 —31.70 0.08
0.01 15.75 15.66 —0.09
0.02 25.21 25.10 —0.11
0.03 —63.68 —63.51 0.17
0.04 9.89 9.95 0.06
0.05 —12.35 —12.31 0.04
0.06 27.40 27.43 0.03
0.07 58.80 58.70 —0.10
0.08 19.64 19.51 —0.13
0.09 —11.53 —11.50 0.03
F.01 26.93 26.83 —0.10
F.02 0.96 0.98 0.02
F.03 —2.68 —2.68 0.00
Si.01 6.44 6.41 —0.03
51.02 —10.06 —10.04 0.02
51.03 -3.88 -3.91 —0.03
S1.04 28.21 28.20 —0.01
51.05 33.42 33.31 —0.11



Si.06 21.48 21.45 —0.03

51.07 28.87 28.77 —0.10
51.08 21.99 21.92 —0.07
S5i.09 —4.50 —4.45 0.05
51.10 153.72 153.45 —0.27
P.01 —4.94 —4.99 —0.05
P.02 —-1.74 —1.78 —0.04
P.03 22.95 2291 —0.04
P.04 26.14 26.14 0.00
P.05 10.77 10.74 —0.03
P.06 6.61 6.65 0.04
P.07 35.33 35.25 —0.08
P.08 —-3.87 -3.92 —0.05
P.09 17.87 17.78 —0.09
P.10 33.15 32.98 -0.17
S.01 —2.59 —2.60 —0.01
S.02 —0.92 —0.99 —0.07
S.03 6.57 6.61 0.04
S.04 19.77 19.78 0.01
S.05 -1.16 —1.18 —0.02
S.06 35.45 35.46 0.01
S.07 47.08 47.02 —0.06
S5.08 11.87 11.77 —0.10
S.09 -3.02 —-2.97 0.05
S.10 —15.19 —15.03 0.16
CLO01 -3.29 —3.16 0.13
CL.02 0.56 0.61 0.05
CL03 —1.64 —1.58 0.06
Ge.01 8.02 7.98 —0.04
Ge.02 —7.38 —7.39 —0.01
Ge.03 14.23 14.20 —0.03
Ge.04 26.73 26.74 0.01
Ge.05 24.62 24.58 —0.04
Ge.06 19.65 19.64 —0.01
Ge.07 30.69 30.57 —0.12
Ge.08 19.07 19.01 —0.06
Ge.09 —2.32 -2.29 0.03
Ge.10 93.48 93.37 —-0.11



As.01 —7.86 —-7.91 —0.05

As.02 —5.71 —5.75 —0.04
As.03 38.69 38.65 —0.04
As.04 27.23 27.25 0.02
As.05 9.75 9.74 —0.01
As.06 —4.78 —4.72 0.06
As.07 33.03 32.93 —0.10
As.08 —4.18 —4.21 —0.03
As.09 -3.11 -3.10 0.01
As.10 —-2.91 —3.02 —0.11
Se.01 —6.77 —6.78 —0.01
Se.02 —5.13 —5.21 —0.08
Se.03 15.99 16.04 0.05
Se.04 20.83 20.85 0.02
Se.05 0.04 0.02 —0.02
Se.06 32.84 32.88 0.04
Se.07 43.35 43.29 —0.06
Se.08 10.72 10.64 —0.08
Se.09 —2.86 —2.81 0.05
Se.10 —68.86 —68.56 0.30
Br.01 —6.26 —6.09 0.17
Br.02 0.06 0.12 0.06
Br.03 -1.63 —1.57 0.06




Table 3: Comparison of between cc-pVTZ and cc-p(wC)VTZ results at the HF and CCSD(T) level
of theory. In the latter case, only a partial Frozen Core treatment is applied with cc-p(wC)VTZ.
Given are the isomerization energies for all reactions containing 2nd and higher row atoms. Further,
the deviation at the HF level (A(HF) = E(HF /cc-pVTZ) - E(HF /ce-p(wC)VTZ) and the additional
deviation from the coupled cluster treatment (AA(CC) = A(CC) - A(HF)) are given.

HF/ HF/ CCSD(T)/  CCSD(T)/
rct ce-p(wC)VTZ cc-pVTZ AHF) cep(wC)VTZ  ce-pVTZ  AA(CC)
Si.01 13.70 13.84 0.14 6.91 7.27 0.22
Si.02 —11.28 —11.02 0.26 -9.62 —9.27 0.09
S1.03 —16.22 —14.53 1.69 —4.40 —2.99 —0.28
Si.04 26.31 26.22 —0.09 27.79 27.48 —0.22
Si.05 29.07 28.53 —0.54 32.33 31.31 —0.48
Si.06 14.60 14.45 —-0.15 21.06 20.56 —0.35
Si.07 42.48 42.65 0.17 29.27 29.78 0.34
S1.08 30.40 30.30 —0.10 21.88 21.91 0.13
Si.09 —13.49 —13.35 0.14 —3.77 —3.67 —0.04
Si.10 149.78 144.49 —5.29 149.16 143.13 —-0.74
P.01 0.59 0.38 —0.21 —4.84 —4.87 0.18
P.02 —0.64 -0.73 —0.09 —1.42 —1.47 0.04
P.03 13.35 14.61 1.26 21.85 2291 —-0.20
P.04 24.57 24.59 0.02 25.66 25.62 —0.06
P.05 8.82 8.55 —0.27 9.68 9.24 -0.17
P.06 —7.66 —8.04 —0.38 5.17 4.30 —0.49
P.07 47.81 47.82 0.01 35.76 35.88 0.11
P.08 0.99 0.84 —0.15 —4.18 —4.15 0.18
P.09 18.03 18.07 0.04 16.68 16.87 0.15
P.10 30.36 26.03 —4.33 31.65 27.00 —0.32
S.01 0.47 0.16 —0.31 —2.51 —2.67 0.15
S.02 0.92 0.81 —-0.11 —0.48 —0.55 0.04
S.03 5.10 4.84 —0.26 5.28 4.84 —0.18
S.04 18.53 18.55 0.02 19.19 19.11 —0.10
S.05 —1.59 —1.69 —0.10 —1.67 —1.84 —0.07
S.06 26.84 26.46 —0.38 34.64 34.06 —0.20
S.07 59.13 58.89 —-0.24 47.58 47.42 0.08
S.08 14.74 14.69 —0.05 12.33 12.27 —0.01
S.09 —2.54 —2.81 —0.27 —-3.15 -3.29 0.13
S.10 —10.93 -27.88  —16.95 —16.34 —34.78 —1.49
ClL.o1 —9.11 —9.22 —0.11 —-3.35 —3.56 —0.10



Cl.02
Cl1.03
Ge.01
Ge.02
Ge.03
Ge.04
Ge.05
Ge.06
Ge.07
Ge.08
Ge.09
Ge.10
As.01
As.02
As.03
As.04
As.05
As.06
As.07
As.08
As.09
As.10
Se.01
Se.02
Se.03
Se.04
Se.05
Se.06
Se.07
Se.08
Se.09
Se.10
Br.01
Br.02
Br.03

—0.24
—-2.95
16.46
—9.03
3.71
24.39
20.68
11.83
44.59
29.03
-9.99
90.67
—1.39
—5.33
29.70
25.13
7.67
—20.02
46.15
1.96
—7.16
—7.54
—3.04
—4.27
15.63
18.83
—0.56
22.86
56.26
13.52
—1.10
—71.67
—13.08
—1.11
—3.38

—0.28
-3.01
16.48
-9.13
4.11
24.40
20.71
11.82
44.54
29.09
—10.01
88.38
—1.44
—5.36
30.11
25.16
7.66
—20.00
46.08
1.90
—7.27
—7.83
-3.13
—4.30
15.68
18.88
—0.56
22.90
56.14
13.52
—1.18
—74.03
—13.11
—1.13
—3.40

—0.04
—0.06
0.02
—0.10
0.40
0.01
0.03
—0.01
—0.05
0.06
—0.02
—2.29
—0.05
—0.03
0.41
0.03
—0.01
0.02
-0.07
—0.06
—0.11
—0.29
—0.09
—0.03
0.05
0.05
0.00
0.04
—0.12
0.00
—0.08
—2.36
—0.03
—0.02
—0.02

0.36
—1.66
8.46
—7.03
13.16
26.37
23.76
19.39
31.09
18.96
—1.53
89.02
—7.65
—5.44
37.37
26.86
9.00
—6.11
33.37
—4.37
—2.98
—4.09
—6.62
—4.75
14.77
20.36
—0.36
32.25
43.67
11.09
—-2.92
—69.68
—6.35
—0.16
—-1.72

0.30
—-1.73
9.47
—7.83
8.54
26.05
23.55
19.53
31.90
20.78
—1.59
87.34
—6.69
—5.48
33.70
26.65
8.58
—5.32
33.81
—3.28
—1.66
—-2.33
—5.88
—4.83
13.59
20.15
—0.66
32.52
44.02
10.96
—2.09
—68.25
—6.61
—0.23
—1.78

—0.02
—0.01
0.99
—0.70
—5.02
-0.33
—0.24
0.15
0.86
1.76
—0.04
0.61
1.01
—0.01
—4.08
—0.24
—-0.41
0.77
0.51
1.15
1.43
2.05
0.83
—0.05
—1.23
—0.26
-0.30
0.23
0.47
—0.13
0.91
3.79
-0.23
—0.05
—0.04

10



Table 4: Reference isomerization energies based on RI-SCS-MP2(pFC)/cc-p(wC)V5Z computa-
tions with CCSD(T)(pFC)/cc-p(wC)TZ corrrections for higher correlation contributions in co-
marison to RI-SCS-MP2(pFC) results at the complete basis set limit with equal corrections (SC-
SMP2/CBS+CC). For the extrapolation results from SCSMP2/cc-p(wC)VQZ and SCSMP2/cc-

p(wC)V5Z are used as explained elsewhere.[?] Deviations are also given. All values in kcal mol~!.

rct reference SCSMP2/CBS+CC  deviation

C.01 5.90 5.77 —0.13
C.04 17.69 17.71 0.02
C.05 3.76 3.74 —0.02
C.06 18.89 19.03 0.14
C.07 45.14 44.97 —-0.17
C.08 1.34 1.43 0.09
C.10 -9.09 —8.92 0.17
N.01 16.64 16.61 -0.03
N.02 17.88 17.68 —0.20
N.03 —20.93 —21.24 —0.31
N.04 12.30 12.29 —0.01
N.05 —12.00 —12.10 —0.10
N.06 32.03 32.06 0.03
N.07 57.14 57.04 —0.10
N.08 —14.16 —13.97 0.19
N.09 —-31.78 —31.46 0.32
0.01 15.75 15.69 —0.06
0.02 25.21 25.02 —0.19
0.03 —63.68 —63.94 —0.26
0.04 9.89 9.86 —0.03
0.05 —-12.35 —12.45 —0.10
0.06 27.40 27.42 0.02
0.07 58.80 58.63 —0.17
0.08 19.64 19.49 -0.15
0.09 —11.53 —11.47 0.06
F.01 26.93 26.78 —0.15
F.02 0.96 0.94 —0.02
F.03 —2.68 —2.74 —0.06
Si.01 6.44 6.12 —-0.32
51.02 —10.06 —10.31 —0.25
5i.03 —3.88 —3.52 0.36
Si.04 28.21 28.40 0.19

11



Si.05
Si.06
Si.07
Si.08
Si.09
Si.10
P.01
P.02
P.03
P.04
P.05
P.06
P.07
P.08
P.09
P.10
S.01
S.02
S.03
S.04
S.05
S.06
S.07
S.08
S.09
S.10
Cl.01
Cl.02
C1.03
Ge.01
Ge.02
Ge.03
Ge.04
Ge.05
Ge.06
Ge.07
Ge.08
Ge.09

33.42
21.48
28.87
21.99
—4.50
153.72
—4.94
—1.74
22.95
26.14
10.77
6.61
35.33
—-3.87
17.87
33.15
—2.59
—0.92
6.57
19.77
—1.16
35.45
47.08
11.87
—3.02
—15.19
-3.29
0.56
—1.64
8.02
—7.38
14.23
26.73
24.62
19.65
30.69
19.07
—2.32

33.88
21.76
28.49
21.96
—4.67
154.62
—5.14
—-1.95
23.40
26.31
11.14
7.05
34.98
-3.83
18.37
33.57
—2.81
—1.10
7.07
19.97
—0.96
35.84
46.68
11.73
-3.10

—14.45

12

-3.23
0.61
—-1.62
7.73
—7.56
14.73
26.88
25.00
19.89
30.30
19.02
—2.48

0.46
0.28
—0.38
—0.03
-0.17
0.90
—0.20
—0.21
0.45
0.17
0.37
0.44
—0.35
0.04
0.50
0.42
—0.22
—0.18
0.50
0.20
0.20
0.39
—0.40
—0.14
—0.08
0.74
0.06
0.05
0.02
-0.29
—0.18
0.50
0.15
0.38
0.24
-0.39
—0.05
—0.16



Ge.10
As.01
As.02
As.03
As.04
As.05
As.06
As.07
As.08
As.09
As.10
Se.01
Se.02
Se.03
Se.04
Se.05
Se.06
Se.07
Se.08
Se.09
Se.10
Br.01
Br.02
Br.03

93.48
—7.86
—5.71

38.69

27.23

9.75
—4.78

33.03
—4.18
-3.11
—-2.91
—6.77
—5.13

15.99

20.83

0.04

32.84

43.35

10.72
—2.86

—68.86
—6.26
0.06
—1.63

94.52
—8.06
—5.87

39.28

27.38

10.07
—4.38

32.66
—4.17
-3.11
—2.57
—7.01
—5.28

16.49

21.04

0.22

33.18

42.93

10.59
-3.00

—68.35

—6.18
0.11
—1.62

1.04
-0.20
—0.16

0.59

0.15

0.32

0.40
—0.37

0.01

0.00

0.34
—0.24
—0.15

0.50

0.21

0.18

0.34
—0.42
-0.13
—0.14

0.51

0.08

0.05

0.01

13



Table 5: Study of higher order effects on reference results for a representative subset.

The

methods are: CCSD(T)(pFC)/cc-p(wC)VQZ (CC/QZ), CCSD(T)(pFC)/CBS(T,Q) (CC/CBS),
HF/cc-p(wC)V5Z + correlation energy from CC/CBS, HF/cc-p(wC)V5Z + correlation energy
from SCS-MP2(pFC)/CBS(T,Q) (MP2/CBS) + correction of higher order correlation effects from
CCSD(T)(pFC)/ce-p(wC)VTZ — SCS-MP2(pFC) /ce-p(wC)VTZ (ACC). All values in kcal mol 1.

HF /5Z+ HF /5Z+ MP2/QZ+
ret ref  CC/QZ CC/CBS CC/CBS MP2/CBS+ACC  ACC
C.01 5.9 5.8 5.8 5.8 6.0 6.0
N.01 166  16.5 16.6 16.8 16.8 16.5
N.02 179 180 17.8 17.7 17.9 18.1
N.03  —209 —204  —21.1 —21.3 —21.3 —20.4
0.01 157 156 15.7 15.8 15.9 15.7
0.02 252 254 25.2 25.1 25.2 25.5
0.03 —637 —630  —63.6 —63.9 —64.2 —63.2
F.01 2.9 275 27.2 27.0 26.7 27.3
F.02 1.0 0.8 0.8 1.0 1.0 0.8
F.03  —27  —26 —2.7 —2.7 —2.7 —26
S1.01 6.4 6.6 6.2 6.2 6.5 6.7
Si02  —10.1 —100  —10.3 ~10.3 ~10.1 —9.9
$i.03 -39  —4.2 —38 —38 —38 —42
P.01 —49  —48 —5.0 —4.9 —4.9 —48
P.02 17 -17 —2.0 —2.0 ~18 ~16
P.03 229 223 22.6 22.7 23.0 22.5
S.01 —26  -25 ~2.6 —25 —2.5 —2.4
S.02 09  —09 ~12 ~1.2 ~1.0 —0.8
S.03 6.6 6.2 6.8 6.8 6.6 6.1
Clol  -33  —34 —34 —34 —34 —34
C1.02 0.6 0.5 0.6 0.6 0.6 0.5
ClL03  —16 —16 ~16 ~16 ~16 ~16
Ge.01 8.0 8.2 7.9 7.9 8.1 8.3
Ge02 —74  —74 —77 ~76 —74 —72
Ge03 142 137 14.1 14.2 14.2 13.7
AsOl  -79  —7.7 ~7.9 ~7.8 ~7.8 —7.7
As02  —57 5.7 ~5.9 ~5.9 —5.7 —5.6
As03 387 378 38.2 38.2 38.7 38.1
Se.0l  —68  —6.6 —6.7 —6.7 —6.7 —6.6
Se02  —51  —5.1 —54 —5.4 ~5.2 ~5.0
Se.03 160 155 16.1 16.1 16.0 15.5
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Br.01 —6.3 —6.3 —6.2 —6.2 —6.4 —6.3
Br.02 0.1 0.0 0.1 0.2 0.1 0.0
Br.03 —-1.6 —-1.6 —-1.6 —-1.6 —-1.6 —1.6

1.1 Discussion of Reference Data Generation

The tables shown so far in the Supporting Information should help to judge the quality of the
reference data used for the analysis in the main text (see also the disscussion there). First, the
effect of including relativistic effects is shown. For the heavier elements, these effects cannot be
negeleted for comparison to experiment but they should be quite invariant to the general electron
structure method used and therefore can be skipped for just a method comparison. Next, the
sensitivity with respect to the lower correlation method for estimating larger basis sets effects is
studied. The difference between SCS-MP2 and MP2 is negligible. It never exceeds 0.3 kcal mol~!
and is less than 0.1 kcal mol~! on average. Table 3 gives the difference between a frozen-core and
a partial frozen-core treatment (with an appropriate basis set). Here, the latter treatment can be
essential for heavier elements at the HF as well as at the post-HF level. Further, the effect of a
still incomplete basis set is investigated in the next table by comparing the reference data with
those from a basis set exptrapolation with SCS-MP2 and higher order corrections. The effects are
well within the expected error range. Finally, the effect of estimating higher order effects itself is
examined. As this requires Coupled-Cluster computations with larger basis sets, this only done
for a subset. Different approaches are tested of which the data based on HF/cc-p(wC)V5Z plus
correlation energies based on CCSD(T) and a basis set extrapolation from cc-p(wC)VTZ and cc-
p(wC)VQZ should be the most accurate. The absolute deviations with respect to the reference data
are 0.1 kcal mol~! on average with a maximum deviation of 0.5 kcal mol~!. The table includes also
two data sets which allow to check the quality of higher order corrections directly. One can compare
HF/cc-p(wC)V5Z plus correlation energies based on SCS-MP2 and a basis set extrapolation from
ce-p(wC)VTZ and ce-p(wC)VQZ plus a correlation energy correction at the triple-(-level with the
aforementioned data. The absolute deviation between those two approaches is 0.1 kcal mol~! with
a maximum of 0.4 kcal mol~!. The table also includes SCS-MP2/cc-p(wC)VQZ with a correlation
energy correction at the triple-(-level which can be compared to pure CCSD(T)/cc-p(wC)VQZ
results. The mean absolute deviation is 0.1 kcal mol™! again, with a maximum of just 0.2 kcal

mol~ 1.
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2 Complete List of Results for all Methods in the Test Set

Table 6: Reference isomerization energies based on RI-SCS-MP2(pFC) /cc-p(wC)V5Z computations
with CCSD(T)(pFC)/cc-p(wC)TZ corrrections for higher correlation contributions in comarison to
SCS-MP2(pFC)/cc-p(wC)V5Z and various density functionals (same basis set) applied in the test
set. Deviations are given in parentheses. All values in kcal mol~!.

ret ref.  oTPSS-D3 M11-L B3-LYP-D3  PBE0-D3  PW6B95-D3
C.01 59 36 (—-23) 55 (—04) 74 (15) 19 (—40) 33 (-2.6)
C.04 177 153 (=24) 175 (=02) 16.8 (=0.9) 17.3 (—04) 165 (—1.2)
C.05 38 24 (14) 31 (=0.7) 24 (-14) 26 (-1.2) 26 (—12)
C.06 189 155 (=34) 17.7 (—12) 127 (=62) 210 (21) 179 (-1.0)
C.07 451 50.7 (5.5) 49.0  (3.9) 56.6 (11.4) 49.0  (3.9) 493  (4.2)
C.08 1.3 —15 (=2.9) —21 (-34) —-18 (=32) —1.6 (=29) —14 (-2.7)
C10 -91 -86 (0.5 —102 (-1.1) -86 (0.5) -85 (0.6) —84  (0.7)
N0l 166 170 (0.4) 167 (0.0) 198 (3.2) 151 (—1.6) 158 (—0.9)
N.02 179 165 (—1.4) 182  (0.3) 19.6 (1.7) 144 (—34) 154 (-2.5)
N.03 —20.9 —245 (-3.5) —21.6 (—0.7) —22.3 (—1.4) —23.8 (—2.9) —22.7 (—1.8)
N.04 123 100 (-23) 124  (0.1) 119 (=04) 11.9 (=0.4) 114 (—0.9)
N.05 —12.0 —124 (-04) —11.1  (0.9) —11.3  (0.7) —12.0  (0.0) —11.2  (0.8)
N.06 320 281 (-4.0) 311 (-1.0) 258 (—6.3) 343 (23) 31.7 (—04)
N.O7 571 652 (81) 617 (4.6) 69.7 (12.6) 63.1  (6.0) 628 (5.7)
N.08 —14.2 —182 (—4.0) —20.0 (=5.9) —16.9 (—2.8) —16.6 (—2.4) —16.5 (—2.4)
N.09 —31.8 —40.2 (—85) —36.4 (—4.6) —43.5 (—11.7) =345 (—=2.7) —35.0 (—3.2)
0.01 158 142 (=15) 162 (0.4) 171 (1.4) 133 (-24) 137 (-2.1)
0.02 252 240 (—1.2) 27.0 (1.8) 268 (1.6) 228 (—24) 231 (-2.2)
0.03 —63.7 —60.5 (3.2) —63.3  (0.4) —59.3  (4.4) —62.3  (1.4) —61.2  (2.5)
0.04 99 80 (-19) 103 (0.5 104 (0.5 95 (—04) 9.7 (-0.2)
0.05 —-124 —118 (0.5) —11.8  (0.5) —10.8  (1.6) —12.0  (0.3) —11.1  (1.3)
0.06 274 246 (-28) 272 (=02) 223 (=5.1) 299 (25) 278 (0.4)
0.07 588 655 (6.7) 636 (4.8 694 (10.6) 640 (5.2) 631  (4.3)
0.08 196 248 (52) 244 (4.8) 234 (3.8) 194 (-0.3) 206  (0.9)
0.09 —-11.5 —122 (=0.7) —11.9 (—0.4) —12.5 (=1.0) —11.8 (—0.2) —11.6  (0.0)
F.O1 269 249 (—20) 337 (6.8) 239 (-3.0) 268 (-0.2) 256 (—1.3)
F.02 1.0 1.1 (01) 14 (04 09 (-01) 1.0 (01) 1.0 (0.0
F.03 —27 —30 (-04) —24 (0.3) —3.1 (—04) —29 (—02) —2.8 (—0.2)
S1.01 64 47 (-18) 96 (3.1) 86 (21) 23 (=41) 43 (=21)
Si.02 —10.1 —114 (—1.3) —-74 (27) -87 (1.3) —12.9 (-2.9) —123 (-2.3)
Si03 -39 —14 (25) —11.1 (=73) —6.1 (-22) 1.0 (48 —25 (1.4)

—
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ret ref.  oTPSS-D3 M11-L B3-LYP-D3  PBE0-D3  PW6B95-D3
Siod 282 262 (—2.0) 253 (—3.0) 268 (—14) 280 271 (—1.1)
Si05 334 354  (20) 252 (—83) 31.3 (-2.1) 324 32.6 (—0.8)
Si06 215 172 (—4.2) 159 (=5.6) 143 (-7.2) 226 19.9 (—1.6)
Si07 289 327 (3.8) 359 (7.0) 39.6 (10.7) 30.3 4) 308  (1.9)
Si08 220 19.7 (-23) 201 (—1.9) 201 (=19) 183 (-3.7) 19.9 (-2.1)
Si.09  —45 —75 (=3.0) —54 (—0.9) —9.3 (—4.8) —10.5 (—=6.0) —10.0 (—5.5)
Si10  153.7 149.7 (—4.0) 140.8 (—12.9) 149.5 (—4.2) 146.7 (—7.1) 150.1 (—3.6)
POl —49 —58 (-09) —27 (23) -22 (28) -7.9 (=29) —6.6 (-17)
P02  —-17 -35 (-1.8) 02 (1.9) —0.1 (1.6) —52 (—34) —44 (-2.7)
P03 230 208 (-21) 165 (—6.5) 194 (=35) 221 (—0.8) 21.3 (—1.6)
P04 261 237 (—24) 237 (—24) 247 (=15) 25.6 (—0.6) 24.9 (—1.3)
P05 108 109 (0.1) 64 (—44) 96 (—1.2) 103 (=0.5) 10.6 (—0.1)
P.06 66 60 (—0.6) 66 (—0.1) —0.3 (=7.0) 101 (35 6.7 (0.1)
P07 353 416 (6.3) 430 (7.7) 474 (121) 391  (38) 391  (3.8)
P08 -39 —60 (-21) —-72 (-34) -58 (—=1.9) —6.4 (—25) —56 (—1.8)
P09 179 130 (-49) 98 (-81) 9.8 (-81) 16.8 (—1.1) 161 (-1.8)
P10 332 356 (24) 370 (3.9) 310 (-22) 329 (—02) 313 (-18)
S0l  —26 -27 (=01) —0.6 (20) 04 (29) —-47 (-21) —41 (-15)
S.02  —-09 -22 (-1.3) 18 (27) 1.2 (21) —40 (-3.1) —34 (-25)
S.03 66 9.0 (25 5.7 9) 84 (1.8) 84 (1.8) 9.0 (25)
S04 198 17.0 (—2.8) 17.9 9) 183 (—14) 19.1 (-0.7) 186 (—1.2)
S.05  -1.2 —08 (0.3) —25 4) —-11  (01) —0.9 (0.3) —0.6  (0.6)
S.06 355 315 (—3.9) 33.3 1) 281 (-7.3) 372 (1.8) 344 (—1.0)
S.07 471 551  (8.0) 55.7 6) 59.7 (12.6) 525  (55) 521  (5.1)
S.08 119 179  (6.0) 16.9 0) 165 (4.6) 116 (—0.3) 131 (1.2
S.09  -3.0 -26 (04) —-42 (=12) -3.0 (0.0) —-26 (04) —24 (0.7
S10 -152 -71  (81) —1.3 ) —13.9  (1.3) —123  (2.9) —11.8  (3.4)
CLO1  —33 —3.7 (-04) —04 (29) —47 (=14) -39 (-0.6) —3.9 (-0.6)
ClL02 06 03 (-03) 1.0 (05 02 (-04) 05 (=01) 06 (0.0
Cl03 -1.6 -24 (-07) —-14 (02) —-25 (—0.8) —2.0 (—04) —18 (-0.1)
Ge0Ol 80 72 (-08) 112 (32) 106 (26) 50 (=3.1) 6.6 (—1.4)
Ge02 —74 —88 (-14) -53 (21) —6.0 (14) —10.2 (-2.8) —98 (—2.4)
Ge03 142 128 (—1.4) 29 (—114) 131 (-12) 165 (2.3) 146 (0.4)
Ge04d 267 241 (—2.7) 224 (—43) 250 (—1.8) 258 (—1.0) 249 (—1.8)
Ge05 246 252  (0.6) 125 (—12.1) 21.6 (=3.0) 221 (-25) 226 (-2.0)
Ge.06 197 150 (—4.6) 135 ) 122 (=7.5) 200 (0.4) 173 (—2.3)



ret ref.  oTPSS-D3 M11-L B3-LYP-D3  PBE0-D3  PW6B95-D3
Ge07 307 349 (42) 384 (7.7) 409 (10.2) 328 (2.1) 331  (2.4)
Ge08 191 178 (—1.3) 175 (—1.6) 17.6 (—15) 163 (—2.8) 178 (—1.3)
Ge09 —23 —54 (=31) —41 (-1.8) —6.1 (—-3.8) —82 (=59) —7.6 (—52)
Gel0 935 922 (—1.3) 743 (—19.2) 89.0 (—4.4) 87.0 (—6.5) 894 (—4.1)
AsOl  —-79 —78 (0.0) —55 (24) -54 (25) —10.2 (-23) —9.2 (-1.3)
As.02 =57 —72 (=15) —40 (1.8) —48 (1.0) —9.0 (=3.3) —8.6 (—2.9)
As.03 387 341 (—46) 268 (—11.9) 36.0 (-2.7) 374 (-1.3) 371 (—1.6)
As04 272 243 (-29) 233 (-4.0) 255 (—1.7) 261 (—12) 255 (—1.8)
As05 98 97 (=0.1) 26 (-7.2) 81 (-17) 82 (-=1.6) 89 (—0.9)
As06 —48 —78 (=3.0) —7.0 (-2.2) —132 (=85) —25 (23) —6.2 (—14)
As07 330 391  (6.0) 418 (8.8) 443 (11.3) 369 (3.8) 36.6 (3.6)
As.08 —42 —55 (—13) —71 (-29) -58 (-1.6) —6.3 (-2.1) —55 (—1.3)
As.09 —31 —6.8 (—3.7) —53 (-22) -7.9 (—48) —6.6 (=3.5) —6.0 (—2.9)
As10 —29 —11 (1.8) —7.6 (—47) —-7.0 (—41) —40 (=11) —6.2 (-3.3)
Se0l —68 —55 (1.3) —36 (3.2) -39 (28) —83 (=1.5) —7.7 (=1.0)
Se02 —51 —6.0 (—0.8) —-20 (3.1) -3.6 (1.5) —8.0 (-2.8) —7.7 (—2.5)
Se03 160 176 (1.6) 109 (-5.1) 175 (1.6) 17.1 (1.1) 18.0  (2.0)
Se.04 208 175 (—3.3) 169 (-3.9) 19.0 (-1.8) 195 (—=1.3) 19.2 (—1.7)
Se05 00 01 (0.1) —32 (=3.2) —0.2 (-0.3) —03 (=04) 01 (0.1)
Se.06 328 283 (—4.6) 284 (—4.4) 251 (-7.8) 33.7 (0.9) 31.0 (—1.9)
Se.07 434 512 (7.9) 535 (10.1) 553 (12.0) 488 (5.5) 482  (4.8)
Se08 107 166 (5.9) 155 (4.8) 153  (4.6) 103 (—0.4) 11.8  (1.0)
Se09 —29 —15 (1.3) —38 (=0.9) —-25 (04) -23 (0.6) —1.8 (1.1)
Se.l0 —689 —55.7 (13.2) —72.0 (—3.2) —67.8  (1.0) —69.7 (—0.9) —68.9  (0.0)
Br0l —63 —6.6 (—0.3) —45 (1.8) —7.8 (-15) -7.1 (-0.8) —6.8 (—0.6)
Br02 01 —04 (=05) 04 (0.3) —0.6 (—0.7) —0.1 (-0.2) 0.0 (—0.1)
Br03 -16 -23 (=0.6) —17 (0.0) —-25 (=0.9) —21 (=0.5) —1.8 (—0.1)
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Table 7: Reference isomerization energies based on RI-SCS-MP2(pFC)/cc-p(wC)V5Z computations
with CCSD(T)(pFC)/cc-p(wC)TZ corrrections for higher correlation contributions in comarison to
SCS-MP2(pFC)/cc-p(wC)V5Z and various density functionals (same basis set) applied in the test

set. Deviations are given in parentheses. All values in kcal mol~!.

rct ref.  SCS-MP2  B2GP-PLYP-D3  M06-2X M11 wB9ITX-D
C.01 59 4.9 57  (=0.2) 21 (-3.8) 14 (-45) 23 (-3.6)
co4 177 175 17.7 0.0)  17.0 (=0.7) 174 (-0.3) 168 (—0.9)
C.05 38 37 33 (—0.4) 35 (—=03) 33 (=05) 32 (—0.5)
C.06 189 19.9 177 (-1.2) 184 (-05) 200 (1.2) 21.8  (2.9)
C.07 451 457 51.8 (6.7) 502  (5.1) 49.9 (47) 489 (3.8
C.08 13 42 . 1.6 (0.3) 06 (—0.7) 03 (-1.0) —0.3 (—1.6)
C10 -91 -99 (-08) —-93 (-02) -7.7 (14) -85 (0.6) —9.8 (—0.7)
N.O1 166 157 (-0.9) 17.8 (1.1) 144 (-23) 146 (-2.0) 148 (—1.8)
N.02 179 171 (—0.8) 17.9 (0.1) 139 (=3.9) 137 (-42) 151 (-2.8)
N.03 —20.9 —21.0 (0.0) —22.6 (—1.7) —232 (—2.3) —234 (=25) —21.6 (—0.7)
N.O04 123 121 (-0.3) 124 (0.1) 121 (=0.3) 122 (—=0.1) 114 (-0.9)
N.05 -12.0 —11.7 (0.3) —115 (0.5) —105  (15) —11.1  (0.9) —11.7  (0.3)
N.06 320 343 (23) 319 (=02) 330 (1.0) 357 (3.6) 357 (3.7
N.O7 571 580 (0.8) 64.9 (78) 631 (6.0) 635 (63) 621  (4.9)
N.08 —142 —126 (1.6) —144 (-0.3) —142  (0.0) —14.5 (—0.3) —15.6 (—1.4)
N.09 -31.8 —31.6 (0.2) —36.4 (—4.6) —332 (-1.5) =315  (0.3) —35.4 (—3.6)
0.01 158 144 (-1.3) 158 (0.1) 135 (=23) 133 (-25) 134 (-2.3)
0.02 252 250 (—0.2) 259 (0.7) 216 (=3.6) 223 (-29) 239 (-1.3)
0.03 —63.7 —64.8 (—1.1) —63.4 (0.2) —63.7  (0.0) —64.4 (—0.7) —62.4  (1.3)
0.04 99 9.7 (-02) 10.3 (0.4) 101 (02) 99 (0.0) 91 (-0.8)
0.05 —124 —122  (0.1) —11.8 0.6) —10.9 (15) —11.6  (0.7) —11.9  (0.4)
0.06 274 291 (1.7) 274 (0.0) 285 (L1) 308 (34) 313 (3.9)
0.07 588 59.8 (10) 65.7 (6.9) 637 (49 640 (5.2) 628  (4.0)
0.08 196 203 (0.6) 214 (18)  19.0 (=0.6) 21.2 (1.5) 208 (1.2)
0.09 —11.5 —120 (-05) —122 (-=0.7) -10.6 (1.0) —11.8 (—0.3) —13.2 (—L1.7)
FOL 269 263 (-0.6) 262 (-0.7) 270 (0.1) 26.7 (—0.3) 269 (—0.1)
F.02 1.0 11 (0. 1.0 (0.1) 08 (—0.2) 08 (=0.2) 0.9 (=0.1)
F.03  —27 -—27 (0.0) —29 (-02) —27 (0.0) —26 (0.0) 0.0 (2.7
Si.01 64 66 (0. 6.7 (0.2) 35 (=29) 25 (—4.0) 3.6 (—2.8)
Si.02 —10.1 —10.9 (-0.8) —104 (-0.3) -132 (=3.1) —15.2 (=5.1) —13.8 (—3.8)
Si03 -39 —76 (-3.7) —58 (-19) —33 (0.6) —4.6 (—0.7) —3.6 (0.3
Si04 282 276 (—0.6) 28.2 (0.0) 282 (0.0) 290 (0.7) 272 (-1.0)

—
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rct ref. SCS-MP2 B2GP-PLYP-D3 MO06-2X M11 wBI7X-D

Si05 334 327 (=0.7) 327 (=0.7) 340 (0.6) 36.8 (3.3) 328
Si06 215 219  (04) 196 (—=1.9) 210 (—0.5) 229  (1.4) 23.0
Si.07 289 295  (0.6) 34.4 (5.5) 312 (24) 312 (2.3) 316
Si08 220 263  (4.3) 234 (14) 221 (0.1) 229 (0.9) 216
Si.09 45 —65 (-2.0) -7.3 (-28) —115 (=7.0) —13.0 (—8.5) —12.7
Si10  153.7 1564  (2.6) 155.1 (14) 1551 (1.4) 159.7  (6.0) 147.2
POl —49 -59 (-09) —48 (02) —-7.8 (=29) —80 (-3.1) —7.0
P02 —17 -29 (-11) —20 (-02) —55 (-3.7) —6.3 (—45) —5.2
P03 230 228 (-0.1) 218 (-1.2) 225 (-04) 208 (—21) 20.2
P04 261 260 (—0.2) 262 (0.0) 258 (—0.3) 262  (0.0) 24.9
P05 108 112  (0.4) 108 (0.0) 111 (0.3) 11.6 (0.8) 105
P.06 66 96 (30) 7.1 (0.5) 73 (0.7) 91 (25) 89
P07 353 355 (0.2) 417 (6.4) 398  (44) 397  (4.4) 395
P08 -39 —07 (32) —-3.1 (0.8) —38 (0.1) —33  (0.6) —4.0
P09 179 181 (0.2) 150 (—2.9) 170 (—0.9) 212 (3.3) 18.3
P10 332 346 (14) 337 (0.5)  28.6 (—4.5) 305 (—2.7) 334
S0l —26 —4.1 (-15) —25 (0.1) =52 (-2.6) —64 (—3.8) —43
S.02 09 —23 (-1.4) —09 (0.0) —4.6 (=3.7) —5.6 (—4.7) —3.6
S.03 66 70 (04) 7.7 (1.1) 83 (1L7) 82 (1.7) 72
S04 198 199 (0.1) 197 (=0.1) 194 (-0.3) 19.9  (0.1) 18.3
S.05 -12 —09 (0.3) —10 (02) —05 (0.7) —0.3  (0.9) —1.0
S.06 355 384 (29) 35.6 (0.1) 353 (—0.1) 37.3 (1.8) 37.6
S.07 471 474 (0.3) 54.3 (72) 525 (54) 517  (4.6) 519
S.08 119 124  (0.5) 138 (1.9)  11.0 (=0.9) 125  (0.6) 125
S09  —-30 -27 (03) —-32 (=02) —25 (05) —-27 (0.3) —2.9
S.10  —152 —10.6  (4.6) —11.4 (38) —19.5 (—4.3) —19.3 (—4.1) —11.3
Cl0l  -33 —29 (04) -36 (-03) -39 (—06) —41 (—08) —4.1
cLo2 06 07 (0.1) 0.6 (0.0) 07 (0.1) 07 (0.1) 06
Clo3 -16 —15 (0.1) —-19 (-02) —16 (0.1) —15 (0.1) —2.0
GeOl 80 76 (—04) 83 (0.3) 63 (-1.8) 59 (-21) 66
Ge02 —74 —80 (-06) —-7.6 (—02) —114 (—4.0) —12.9 (—5.6) —10.7
Ge03 142 131 (-1.2) 140 (-0.3) 13.7 (-0.6) 127 (-1.5) 11.8
Ge04d 267 264 (—0.3) 265 (=0.2) 270 (0.3) 26.6 (—0.1) 24.9
Ge.05 246 249 (0.3) 236 (—1.1) 272 (26) 25.7 (1.0) 22.1
Ge06 197 204  (0.7) 177  (=1.9)  19.1 (—0.6) 20.1  (0.5) 20.2
Ge07 307 309 (0.2) 36.0 (5.3) 324  (1.8) 341 (34) 345
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rct ref.  SCS-MP2  B2GP-PLYP-D3  M06-2X M11 wB9ITX-D
Ge08 191 227  (3.6) 204 (13) 216 (25) 222 (31) 197  (0.6)
Ge09 —23 —29 (-0.6) —38 (—=1.5) —11.0 (—8.6) —10.2 (=7.8) —10.1 (—7.8)
Gel0 935 963  (29) 93.9 (0.4) 102.  (87) 974  (3.9) 875 (=5.9)
AsOl  —-7.9 -—93 (-14) —81 (-0.2) —9.7 (-1.9) —11.2 (=3.3) —86 (—0.8)
As02 =57 =70 (-1.3) —6.3 (=05) —10.0 (-4.3) —11.3 (=5.6) -84 (-2.7)
As.03 387 400 (1.3) 387 (0.1)  37.7 (=10) 372 (-15) 344 (-4.3)
As04 272 273  (0.0) 272 (—=0.1) 272  (0.0) 27.1 (=0.1) 252 (—2.1)
As05 98 105 (0.7) 95 (—03) 111  (14) 100 (02) 83 (—L15)
As06 —48 —1.7 (3.0) —49 (=01) =37 (1.1) -35 (12) —44  (0.4)
As07 330 329 (—0.1) 389 (5.9) 371 (41) 37.8 (4.8) 37.6  (4.6)
As08 —42 —15 (27) -36 (05) —24 (1.7) —-33 (0.8) —3.7 (0.5)
As09 —31 —31 (0.0) —51 (=2.0) —32 (=01) —-1.0 (21) —48 (=17
As10 —29 —26 (0.3) —40 (-1.1) —57 (=27 -93 (=6.4) -39 (—1.0)
Se0l —6.8 —86 (~1.8) —6.9 (-0.2) —87 (—1.9) —10.2 (-34) —7.4 (—0.6)
Se.02 —51 —68 (—1.7) —54 (=0.2) —92 (—4.0) —10.3 (=52) -7.3 (-2.2)
Se03 160 167  (0.7) 17.0 (1.0) 182 (22) 175 (15) 157 (-0.3)
Se.04 208 21.1 (0.2) 20.6 (—0.2) 205 (—04) 206 (—0.3) 18.6 (—2.2)
Se05 00 05 (04) 0.0 (0.0) 08 (0.7) 04 (04) —04 (—0.4)
Se06 328 357 (29) 326 (—0.2) 322 (=0.6) 339 (1.0) 338  (0.9)
Se.07 434 434  (0.0) 50.1 (6.7) 488 (5.5) 486 (5.2) 48.6  (5.3)
Se08 107 113 (0.5) 12.6 (1.8) 98 (=0.9) 114 (0.7) 113  (0.6)
Se.09 —-29 —25 (04) —-32 (-03) —16 (1.3) —-23 (0.6) —-2.0 (0.8)
Se.l0 —68.9 —66.1  (2.7) —67.0 (1.9) —71.3 (—24) —83.5 (—14.6) —67.1  (1.7)
Br0l —63 -52 (1.1) —64 (-0.1) —73 (-1.0) —74 (-12) -7.3 (-L1)
Br02 01 02 (0.1) 00 (-0.1) 02 (0.1) 02 (02) 00 (0.0)
Br03 -16 -14 (02) —18 (-02) —16 (0.0) —16 (0.0) —2.0 (—0.4)
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Table 8: Reference isomerization energies based on RI-SCS-MP2(pFC)/cc-p(wC)V5Z computations
with CCSD(T)(pFC)/cc-p(wC)TZ corrrections for higher correlation contributions in comarison to
density functionals with and without dispersion correction (same basis set). Deviations are given in
parentheses. The mean deviation (Z), the mean absolute deviation (|z|), the median of the absolute
deviation(@), the maximum (Z,ax) and minimum deviation (ziy) are given at the end. All values

in kcal mol—!.

B2GP-PLYP B3LYP PBEO

rct ref. with D3 without with D3 without with D3 without

C.01 59 57 (=02) 57 (=02) 74 (15 74 (15) 1.9 (—40) 1.9 (—4.0)
C.04 17.7 17.7 (0.0) 17.7 (0.0) 168 (-0.9) 16.8 (-09) 173 (-04) 173 (-0.4)
C.05 38 33 (=04) 27 (-10) 24 (=14) 08 (=3.0) 26 (-1.2) 1.6 (-2.2)
C06 189 177 (=12) 175 (=14) 127 (—6.2) 120 (—6.9) 21.0 (21) 205  (L6)
C.O07 451 518  (6.7) 521  (6.9) 56.6 (11.4) 57.3 (121) 490  (3.9) 494  (4.3)
C.08 13 16 (03) 1.6 (02) —18 (—32) —19 (-32) —16 (-29) -16 (-2.9)
C.10 -9.1 -93 (-0.2) -9.1 (0.0) -8.6 (0.5) —8.2 (0.9) -85 (0.6) —8.3 (0.8)
N0l 166 17.8  (1.1) 177 (1.1) 198  (3.2) 197  (3.0) 151 (—1.6) 15.0 (—L7)
N.02 179 179  (0.1) 178  (0.0) 19.6  (1.7) 193  (1.4) 144 (—34) 143 (-3.6)
N.03 —209 -226 (—17) —224 (—15) —223 (—1.4) —21.8 (—0.9) —238 (—2.9) —23.5 (—2.6)
N.04 123 124 (0.1) 124  (0.1) 119 (—04) 121 (-0.2) 11.9 (=0.4) 120 (—0.3)
N.05 —120 —11.5 (0.5) —11.6  (0.4) —11.3  (0.7) —11.3  (0.7) —12.0  (0.0) —12.0  (0.0)
N.06 320 31.9 (—02) 318 (—-02) 258 (—6.3) 254 (—6.6) 343 (2.3) 341  (2.0)
N.07 57.1 64.9 (7.8) 65.1 (79) 69.7 (12.6) 70.1 (13.0) 63.1 (6.0) 63.3 (6.2)
N.08 —142 —144 (—0.3) —144 (—0.3) —16.9 (—2.8) —16.9 (—2.8) —16.6 (—2.4) —16.6 (—2.4)
N.09 —318 —364 (—4.6) —35.9 (—4.1) —43.5 (—11.7) —42.3 (—10.6) —34.5 (—2.7) —33.9 (-2.1)
0.01 158 158 (0.1) 159  (0.1) 17.1  (1.4) 171  (1.4) 133 (—24) 133 (-2.4)
0.02 252 259 (0.7) 259 (0.7) 268 (1.6) 267 (1.5) 228 (—24) 227 (—2.5)
0.03 —63.7 —634 (0.2) —63.2 (0.5) —59.3 (4.4) —58.8 (4.9) —62.3 (1.4) —62.0 (1.7)
0.04 99 103  (0.4) 104 (0.5 104 (0.5 106 (0.8) 95 (—04) 9.7 (—0.2)
0.05 —124 —11.8 (0.6) —11.8  (0.6) —10.8  (1.6) —10.8  (1.6) —12.0  (0.3) —12.0  (0.3)
0.06 274 274  (0.0) 275  (0.1) 223 (=51) 224 (=50) 299 (25 299  (2.5)
0.07 58.8 65.7 (6.9) 65.8 (7.0) 694 (10.6) 69.6 (10.8) 64.0 (5.2) 64.1 (5.3)
0.08 196 214 (1.8) 216 (1.9) 234 (3.8) 239 (42) 194 (=0.3) 19.7  (0.0)
0.09 —11.5 —122 (=0.7) —12.0 (—=0.5) —12.5 (—1.0) —12.0 (=0.5) —11.8 (—0.2) —11.5  (0.1)
FOl 269 262 (—0.7) 264 (—05) 239 (-3.0) 243 (-27) 268 (—02) 269  (0.0)
F.02 1.0 10 (01) 1.0 (01) 09 (-01) 09 (0.0) 10 (01) 11  (0.1)
F.03  —-27 -29 (-02) -29 (-02) -31 (=04) -31 (=04) -29 (-0.2) -28 (-0.1)
Si.01 64 67 (02) 66 (0.1) 86 (21) 83 (1.9) 23 (—41) 22 (-4.3)
Si02 —10.1 —104 (—0.3) —104 (—0.4) -87 (1.3) —88  (1.2) —129 (=2.9) —13.0 (-2.9)
Si03 -39 —58 (=19) -54 (-15) —6.1 (-22) -50 (-1.1) 1.0 (48) 16 (5.4)
Siod 282 282  (0.0) 283  (0.1) 268 (—1.4) 27.0 (-1.3) 280 (—0.2) 280 (—0.2)
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B2GP-PLYP B3LYP PBEO

rct ref. with D3 without with D3 without with D3 without

Si.05 33.4 32.7 (-0.7) 334 (-0.1) 313 (-2.1) 324 (-1.00 324 (-1.0) 329 (-0.6)
Si.06 21.5 19.6 (-1.9) 196 (-1.9) 143 (-7.2) 140 (-74) 226 (1.1) 223 (0.9)
Si.07 28.9 34.4 (5.5) 34.5 (5.7) 39.6 (10.7) 40.0 (11.1) 30.3 (1.4) 305 (1.7)
Si.08 220 234  (1.4) 233  (1.4) 201 (=1.9) 199 (-21) 183 (=3.7) 181 (=3.9)
Si.09 -45 =73 (-2.8) -73 (-2.8) -93 (-48) -94 (—-4.9) —-10.5 (-6.0) —10.6 (—6.1)
Si.10 153.7 155.1 (1.4) 155.2 (1.5) 149.5 (—4.2) 149.8 (-3.9) 146.7 (—7.1) 146.8 (—6.9)
P.01 —-49 —48 (0.2) —-4.9 (0.1) —-2.2 (2.8) —2.5 (25) =79 (-29) -81 (-3.1)
P.02 -1.7 =20 (-0.2) -21 (-04) -0.1 (1.6) —-04 (1.3) —-52 (-34) =53 (-3.6)
P.03 23.0 21.8 (-1.2) 221 (-0.8) 194 (-3.5) 204 (-2.5) 221 (-0.8) 228 (-0.2)
P.04 26.1 26.2 (0.0) 26.2 (0.1) 247 (—1.5) 248 (—-14) 256 (—0.6) 256 (—0.5)
P.05 10.8 10.8 (0.0) 11.1 (0.3) 9.6 (-1.2) 103 (-0.5) 10.3 (-0.5) 10.6 (-0.1)
P.06 6.6 7.1 (0.5) 7.1 (0.5) —-0.3 (=7.0) -0.3 (—-6.9) 10.1 (3.5) 10.1 (3.5)
P.07 35.3 41.7 (6.4) 41.7 (6.4) 474 (12.1) 475 (12.2) 39.1 (3.8) 39.1 (3.8)
P.08 -39 =31 (0.8) =31 (0.7 -58 (-19) —-58 (-2.00 —-6.4 (-2.5) —-64 (-2.5)
P.09 17.9 15.0 (—2.9) 157 (-2.2) 9.8 (-81) 11.3 (-6.6) 16.8 (—1.1) 175 (-0.3)
P.10 33.2 33.7 (0.5) 334 (0.3) 310 (-22) 301 (-3.1) 329 (-0.2) 323 (-0.8)
S.01 —-26 25 (0.1) —-2.5 (0.1) 0.4 (2.9) 0.2 (2.8) —4.7 (-21) -49 (-2.3)
S.02 -09 -09 (0.0) —-1.0 (-0.1) 1.2 (2.1) 0.9 (1.8) —4.0 (-3.1) -4.2 (-3.3)
S.03 6.6 7.7 (1.1) 7.9 (1.4) 8.4 (1.8) 8.9 (2.3) 8.4 (1.8) 8.6 (2.1)
S.04 19.8 19.7 (-0.1) 19.9 (0.2) 183 (-1.4) 188 (-0.9) 19.1 (-0.7) 194 (-0.4)
S.05 -1.2 -1.0 (0.2) -0.8 (0.4) -1.1 (0.1) -0.6 (0.5) —0.9 (0.3) -0.7 (0.5)
S.06 35.5 35.6 (0.1) 35.5 (0.1) 28.1 (=7.3) 279 (-7.6) 37.2 (1.8) 37.1 (1.6)
S.07 47.1 54.3 (7.2) 54.2 (7.1) 59.7 (12.6) 59.6 (12.5) 52.5 (5.5) 525 (5.4)
S.08 11.9 13.8 (1.9) 14.0 (2.1) 165 (4.6) 171 (5.2) 116 (-0.3) 11.9 (0.0)
S.09 -3.0 =32 (-0.2) =30 (0.0) -3.0 (0.0) —2.5 (0.6) —2.6 (0.4) —-23 (0.7)
S.10 —-15.2 —-11.4 (3.8) —10.6 (4.6) —13.9 (1.3) —11.9 (3.3) —12.3 (2.9) —11.3 (3.9)
Cl.01 -33 =36 (-03) -36 (-03) —4.7 (-14) -46 (-14) -39 (-0.6) -3.8 (—0.6)
C1.02 0.6 0.6 (0.0) 0.6 (0.1) 0.2 (—0.4) 0.3 (-0.3) 0.5 (-0.1) 0.6 (0.0)
C1.03 -16 -19 (-0.2) -1.8 (-0.2) -25 (-08) —-24 (-0.7) —-2.0 (-04) -2.0 (-0.3)
Ge.01 8.0 8.3 (0.3) 8.2 (0.2) 10.6 (2.6) 104 (2.3) 50 (-3.1) 4.8 (-3.2)
Ge.02 —-74 -76 (-0.2) —-77 (-0.3) -6.0 (1.4) -6.2 (1.2) —10.2 (-2.8) —-10.3 (—2.9)
Ge.03 14.2 14.0 (-0.3) 143 (0.1) 131 (-1.2) 140 (-0.2) 16.5 (2.3) 171 (2.9)
Ge.04 26.7 26.5 (-0.2) 26.6 (—0.1) 25.0 (-1.8) 252 (-1.5) 258 (-1.0)0 259 (-0.9)
Ge.05 24.6 23.6 (—-1.1) 243 (-0.3) 216 (=3.00 23.0 (-1.6) 221 (-2.5) 227 (-1.9)
Ge.06 19.7 17.7 (-1.9) 177 (-2.0) 122 (-7.5) 11.9 (-7.8) 20.0 (0.4) 19.8 (0.1)
Ge.07 30.7 36.0 (5.3) 36.1 (5.4) 409 (10.2) 41.1 (104) 32.8 (2.1) 33.0 (2.3)
Ge.08 19.1 20.4 (1.3) 20.3 (1.2) 176 (-1.5) 173 (-1.7) 163 (—2.8) 16.2 (-2.9)
Ge09 —-23 -38 (-1.5) -39 (-15) —-6.1 (-3.8) —-6.2 (-3.9) -82 (=59) —-82 (-5.9)
Ge.10 93.5 93.9 (0.4) 94.1 (0.6) 89.0 (—4.4) 89.7 (-3.8) 87.0 (-6.5) 874 (—6.1)
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B2GP-PLYP B3LYP PBEO

rct ref. with D3 without with D3 without with D3 without

As01 —-79 81 (-02) -82 (-03) -54 (25) —58 (21) —10.2 (-2.3) —104 (-2.5)
As.02 —57 —63 (-06) —64 (-0.7) —48 (1.0) -51  (0.6) —9.0 (-3.3) —9.2 (-3.5)
As.03 387 387  (0.1) 391  (0.4) 360 (-27) 371 (—1.6) 374 (-1.3) 381 (-0.6)
As.04 272 272 (=0.1) 273  (0.0) 255 (—=17) 257 (=15) 261 (-1.2) 26.1 (—1.1)
As.05 9.8 95 (-03) 99 (02) 81 (=L7) 91 (=07 82 (-1.6) 87 (-—1.0)
As.06 —4.8 —49 (-0.1) —49 (-0.1) —13.2 (-85) —13.2 (-84) -25 (2.3) —25  (2.3)
As.07  33.0 389 (59) 390 (5.9) 443 (11.3) 444 (114) 369 (3.8) 369 (3.9
As.08 —42 36 (06) —-3.7 (0.5 -58 (-1.6) —6.0 (-1.8) —63 (-2.1) —64 (-2.2)
As.09  —3.1 =51 (=20) —49 (-18) -79 (-48) -74 (-43) —6.6 (=3.5) —6.3 (-3.2)
As10  —29 —40 (-1.1) —41 (-12) —70 (—-41) -74 (-45) —40 (-1.1) —44 (-1.5)
Se0l —6.8 —6.9 (-0.2) —7.0 (-0.2) -39 (28) —42 (26) -83 (-15) -84 (—L7)
Se.02 —51 54 (-0.2) -55 (-04) -36 (1.5 —40 (1.2) -80 (-28) -82 (-3.0)
Se03 160 17.0 (1.0) 173  (1.3) 175 (1.6) 182 (22) 171  (1.1) 174  (1.4)
Se.04 208 206 (—0.2) 209 (0.1) 19.0 (-1.8) 196 (-12) 195 (-13) 19.8 (-1.0)
Se.05 0.0 00 (0.0) 03 (02) —02 (-0.3) 03 (0.3) —03 (=04) 0.0  (0.0)
Se.06 328 326 (-0.2) 325 (-03) 251 (-7.8) 247 (-82) 337 (0.9) 335 (0.6
Se.07 434  50.1  (6.7) 50.0 (6.7) 553 (12.0) 552 (11.9) 488  (5.5) 487  (5.3)
Se.08 107 126  (1.8) 128  (2.1) 153  (46) 160  (53) 103 (-0.4) 10.7  (0.0)
Se.09  —29 32 (-03) —-3.0 (-0.1) —25 (04 -19 (09 -23 (0.6) —-20 (0.9
Se.l0 —68.9 —67.0 (1.9) —66.6  (2.3) —67.8  (1.0) —66.9  (2.0) —69.7 (—0.9) —69.2 (—0.4)
Br0l —-63 —64 (-0.1) —-63 (-0.1) -78 (-15) -7.7 (-14) -7.1 (-0.8) -7.0 (-0.7)
Br.02 0.1 00 (-0.1) 00 (0.0) —06 (-0.7) —0.5 (-0.5) —0.1 (-0.2) —0.1 (-0.1)
Br.03 -1.6 -1.8 (-02) -19 (-02) -25 (-0.9) -25 (-0.9) -21 (-0.5) -2.1 (-0.4)
X 0.5 0.6 0.0 0.2 —0.5 —0.5
1X] 1.3 1.3 3.5 3.5 2.0 2.0
X 0.4 0.4 2.0 2.0 1.7 1.7
Tmax 7.8 7.9 12.6 13.0 6.0 6.2
Trmin —4.6 —4.1 —11.7 ~10.6 -7.1 —6.9
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Table 9: Reference isomerization energies based on RI-SCS-MP2(pFC)/cc-p(wC)V5Z computations
with CCSD(T)(pFC)/cc-p(wC)TZ corrrections for higher correlation contributions in comarison to
density functionals with and without dispersion correction (same basis set). Deviations are given in
parentheses. The mean deviation (Z), the mean absolute deviation (|z|), the median of the absolute
deviation(@), the maximum (Zax) and minimum deviation (ziy) are given at the end. All values

in kcal mol—!.

PW6B95 oTPSS wB97X-D

rct ref. with D3 without with D3 without with D3 without

C.01 59 33 (—26) 33 (-26) 3.6 (-23) 35 (-24) 23 (-36) 22 (=3.7)
Co04 177 165 (—12) 165 (-1.2) 153 (-24) 152 (-25) 168 (—0.9) 168 (—0.9)
C.05 38 25 (-12) 18 (=19) 24 (=14) 07 (=3.1) 32 (-05) 26 (—1.2)
C.06 189 179 (=1.0) 176 (-1.3) 155 (—3.4) 144 (—45) 218 (29) 211  (2.2)
C.O07 451 493  (41) 496  (4.4) 50.7  (5.5) 51.6  (65) 489  (3.8) 492  (4.0)
C.08 1.3 —14 (-27) —-14 (-27) —-15 (=29) —15 (=29 —-03 (-16) -03 (—1.6)
C.10 -9.1 -84 (0.7) —-8.2 (0.9) -8.6 (0.5) —8.1 (1.0) —-9.8 (-0.7) —-9.6 (—0.5)
N0l 166 158 (—09) 157 (—=1.0) 17.0 (0.4) 168 (0.2) 148 (—1.8) 147 (—1.9)
N.02 179 154 (=25) 153 (=26) 165 (—1.4) 162 (—1.7) 151 (—28) 149 (—3.0)
N.03 —209 -—227 (—18) —225 (—1.6) —24.5 (—3.5) —23.9 (=3.0) —21.6 (—0.7) —21.5 (—0.5)
N.04 123 114 (=0.9) 115 (—0.8) 10.0 (-2.3) 10.0 (-2.3) 114 (=0.9) 113 (—10)
N.05 —120 —11.2 (0.8) —11.2  (0.8) —124 (—0.4) —124 (-04) —11.7  (0.3) —11.7  (0.3)
N.06 320 31.7 (—0.4) 31.6 (—04) 281 (—4.0) 274 (—4.6) 357 (3.7) 352 (3.2
N.07 57.1 62.8 (5.7)  63.0 (5.8) 65.2 (8.1) 659 (8.7) 62.1 (4.9) 622 (5.1)
N.08 —142 —165 (—24) —16.5 (—24) —18.2 (—4.0) —18.2 (—4.0) —156 (—1.4) —15.6 (—1.4)
N.09 —318 —350 (—3.2) —34.3 (—2.6) —40.2 (—85) —39.2 (—7.4) —354 (—3.6) —352 (—3.4)
0.01 158 13.6 (—=2.1) 13.7 (-2.1) 142 (—1.5) 142 (—1.5) 134 (-2.3) 133 (-2.4)
0.02 252 231 (-21) 230 (-22) 240 (-1.2) 239 (-1.3) 239 (-1.3) 237 (—L5)
0.03 —63.7 —61.2 (25) —61.0  (2.7) —60.5  (3.2) —59.9  (3.8) —62.4  (1.3) —62.3  (1.4)
0.04 9.9 97 (-02) 98 (=0.1) 80 (-19) 82 (-17) 91 (-0.8) 92 (=0.7)
0.05 —124 —11.1  (1.3) —11.1  (1.3) —11.8  (0.5) —11.7  (0.6) —11.9  (0.4) —11.8  (0.5)
0.06 274 278 (0.4) 279 (0.5) 24.6 (—2.8) 245 (—-29) 313 (3.9 310  (3.6)
0.07 588 631 (43) 632 (44) 655 (6.7) 658 (7.0) 628  (4.0) 629 (4.1
0.08 196 206 (0.9) 208 (1.1) 248 (5.2) 254 (57) 208 (12) 211  (L4)
0.09 —11.5 —11.6 (0.0) —11.3  (0.2) —12.2 (-0.7) —11.6 (—0.1) —13.2 (—17) —13.1 (—1.6)
F.Ol 269 256 (—13) 258 (—11) 249 (-2.0) 252 (-1.7) 269 (=0.1) 268 (—0.1)
F.02 1.0 1.0 (00) 1.0 (000 11 (0.1) 12 (02) 09 (=0.1) 1.0 (0.0
F.03  —-27 —28 (-02) -28 (=0.1) -3.0 (=04) -29 (=0.3) —30 (-0.3) -29 (-0.3)
Si.01 64 43 (=21) 42 (-22) 47 (-1.8) 44 (-2.0) 3.6 (—-28) 35 (=2.9)
Si02 —10.1 —123 (-2.3) —124 (-23) —114 (-1.3) —11.5 (—1.4) —138 (—3.8) —13.9 (-3.8)
Si03 -39 -—25 (14) -20 (1.9) -14 (25) -03 (36) —36 (0.3) —32  (0.6)
Siod 282 271 (=11) 27.2 (-1.0) 262 (—2.0) 263 (-1.9) 272 (-=1.0) 272 (—10)



PW6B95 oTPSS wBI7X-D
rct ref. with D3 without with D3 without with D3 without

Si.05 334 326 (—0.8) 332 (—0.2) 354 (20) 364 (3.0) 328 (—0.6) 325 (—10)
Si.06 215 199 (—1.6) 198 (—1.7) 172 (—4.2) 168 (—4.7) 23.0 (15) 226  (1.1)
Si.07 289 30.8  (1.9) 309 (2.0) 327 (38) 332 (43) 316 (27) 318  (2.9)
Si08 220 199 (—21) 198 (—22) 197 (—23) 195 (=25) 21.6 (—0.4) 21.6 (—0.4)
Si.09  —45 —10.0 (=5.5) —10.0 (=5.5) —7.5 (=3.0) —7.6 (—3.1) —12.7 (—82) —12.8 (—8.3)
Si10  153.7 150.1 (—3.6) 150.2 (—3.5) 149.7 (—4.0) 150.0 (—3.8) 147.2 (—6.5) 147.2 (—6.5)
POl —49 —6.6 (-1.7) —6.8 (—-1.8) —58 (—0.9) —6.1 (—1.2) —7.0 (=21) —-7.1 (-22)
P02  —17 —44 (-26) —-45 (-28) —35 (-1.8) -39 (-21) -52 (=35) -53 (—3.6)
P.03 23.0 213 (—1.6) 21.8 (—12) 208 (=2.1) 21.9 (=1.0) 202 (-2.8) 206 (—2.3)
P.04 261 249 (—1.3) 249 (—12) 237 (-24) 238 (-24) 249 (-1.3) 249 (—1.3)
P.05 108 106 (—0.1) 110 (0.2) 109 (0.1) 116  (0.9) 105 (—0.3) 105 (—0.2)
P.06 66 67 (0.1) 68 (0.1) 6.0 (=0.6) 59 (=0.7) 89 (23) 88 (2.1)
P.07 353  39.1  (3.8) 39.1 (38) 41.6 (6.3) 41.9  (6.6) 395  (42) 395  (4.2)
P08 -39 -56 (1.8 =57 (-1.8) —6.0 (-21) —6.0 (—2.1) —4.0 (=0.1) —4.0 (-0.1)
P.09 179 161 (—1.8) 168 (—1.0) 13.0 (—4.9) 145 (-34) 183  (04) 188  (0.9)
P.10 33.2 313 (—1.8) 31.0 (—2.2) 356 (24) 343 (1.2) 334  (0.2) 328 (—0.4)
S0l —26 —40 (-1.5) —41 (-15) —27 (=01) -3.0 (—04) —43 (=17) —45 (-1.9)
S02  —09 —34 (-25) —35 (-26) —-22 (—1.3) —26 (—17) —3.6 (—2.6) —3.8 (—2.8)
S.03 6.6 9.0 (24) 93 (27 90 (25 95 (29 72 (06) 72 (0.6)
S.04 198 186 (—12) 189 (-09) 170 (-2.8) 174 (—2.3) 183 (—1.4) 184 (—1.4)
S05 —-1.2 —0.6 (0.5) —04  (0.8) —0.8 (0.3) —04  (0.8) —1.0 (0.2) —0.9  (0.2)
S.06 35.5 344 (—1.0) 344 (—1.1) 315 (=3.9) 311 (—44) 376 (22) 373  (19)
S.07 471 521 (5.0) 520 (5.0) 551  (8.0) 552  (81) 51.9  (49) 519  (4.9)
S.08 119 130 (12) 133 (14) 179 (6.0) 186 (6.7) 125  (0.6) 127  (0.9)
S09  —30 —24 (0.7) —21  (0.9) —26 (04) —21  (0.9) —29 (0.1) -28 (0.3
S.10 —152 —11.8  (34) —109 (43) -7.1 (81) =51 (10.1) —11.3  (3.9) —11.0  (4.2)
CLO1  —33 =39 (—0.6) —3.8 (=0.5) —3.7 (=04) —37 (=04) —41 (=0.8) —42 (—0.9)
C1.02 06 06 (0.0) 06 (0.1) 03 (=03) 05 (=0.1) 0.6 (0.0) 0.7 (0.1)
CL03 -1.6 —1.8 (=0.1) —1.8 (=0.1) —24 (=0.7) —22 (=0.6) —-20 (—04) —1.9 (—0.3)
Ge.0l 80 6.6 (—1.4) 65 (—=1.5) 7.2 (=08) 69 (—11) 6.6 (—14) 6.5 (—15)
Ge.02 —74 —98 (—24) —9.9 (—25) —88 (—1.4) —89 (—1.5) —10.7 (—3.3) —10.7 (—3.4)
Ge.03 142 146  (04) 151  (0.9) 128 (—1.4) 139 (—0.3) 11.8 (—24) 123 (-2.0)
Ge.04 267 249 (—1.8) 251 (—1.7) 241 (—27) 243 (=25) 249 (—1.8) 249 (—1.8)
Ge.05 246 226 (—2.0) 234 (—1.2) 252  (0.6) 26.7 (2.0) 221 (=25) 220 (—2.6)
Ge.06 197 17.3 (—2.3) 17.2 (—24) 150 (—4.6) 146 (—5.1) 202 (0.5) 198  (0.2)
Ge.07  30.7  33.0  (24) 331  (24) 349 (42) 353  (47) 345  (3.8) 347 (4.0
Ge.08 19.1 17.8 (—1.3) 17.7 (—1.4) 178 (=1.3) 175 (—1.6) 197 (0.6) 19.6  (0.6)
Ge09 —23 76 (-52) —7.6 (=53) —54 (=3.1) —55 (—32) —10.1 (-7.8) —10.1 (—7.8)
Gel0 935 894 (—4.1) 897 (—3.8) 922 (—1.3) 928 (—0.7) 87.5 (=5.9) 87.6 (—5.9)
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rct ref. with D3 without with D3 without with D3 without

As0l -79 —-92 (-13) —-93 (-1.5) —-78 (0.0) —-82 (—0.3) —86 (—0.8) —88 (—0.9)
As02 —57 —86 (—29) —87 (=3.0) —-72 (=15) —7.6 (-1.9) -84 (—=2.7) -85 (-28)
As03 387 371 (—16) 375 (—1.2) 341 (—4.6) 353 (—34) 344 (—4.3) 349 (-3.8)
As.04  27.2 255 (—1.8) 256 (—1.7) 243 (=29) 244 (-28) 252 (—21) 252 (=2.0)
As.05 9.8 89 (-09) 93 (-04) 97 (-01) 107 (1.0) 83 (-15) 84 (—1.4)
As06 —48 —62 (—-14) —62 (-1.4) -78 (=3.0) —-7.8 (=3.0) —44 (04) —45 (0.2
As07 330 366 (3.6) 366 (3.6) 391 (6.0) 393 (62) 376 (4.6) 37.6  (4.5)
As08 —42 55 (-13) —56 (-1.4) -55 (-1.3) —56 (-1.4) —-3.7 (0.5) =37  (0.5)
As.09 —3.1 —6.0 (=29) -58 (=27 —6.8 (=3.7) —6.1 (=3.0) —48 (-1.7) —45 (—1.4)
As10 -29 —62 (-33) —63 (-33) —-11 (1.8) —-1.7 (1.2) -39 (-=1.0) —44 (-1.5)
Se.01 —6.8 —7.7 (-1.0) —-7.8 (-1.1) —55 (1.3) —58 (1.0) —74 (=0.6) —7.5 (—0.8)
Se.02 —51 7.7 (=25) —-7.8 (-2.7) —6.0 (-0.8) —64 (—1.3) —-7.3 (=22) =75 (=24)
Se.03  16.0 18.0  (2.0) 183 (2.3) 176  (1.6) 183  (23) 157 (=0.3) 157 (-0.3)
Se.04 208 192 (=1.7) 195 (—1.4) 175 (-3.3) 181 (-28) 186 (—2.2) 187 (-2.1)
Se.05 0.0 01 (01) 04 (03) 01 (01) 07 (0.7) —04 (—04) —0.3 (—0.3)
Se.06 328 31.0 (—1.9) 30.8 (—2.0) 283 (—4.6) 27.7 (=52) 338 (0.9) 334 (0.6
Se.07 434 482  (48) 481  (47) 512 (7.9) 51.3 (7.9) 486  (5.3) 486  (5.3)
Se.08 107 11.7  (1.0) 121  (1.3) 166 (5.9) 175 (6.7) 113  (0.6) 11.6  (0.9)
Se09 —29 -18 (1.0) -1.6 (1.3) —-1.5 (1.3) —-1.0 (1.9 -20 (0.8) —1.9  (1.0)
Se.l0 —68.9 —68.9  (0.0) —68.5  (0.4) —55.7 (13.2) —54.7 (14.2) —67.1  (1.7) —67.0  (1.9)
Br.0l —-6.3 —6.8 (-0.6) —6.7 (=0.5) —6.6 (—0.3) —6.5 (-02) —-73 (—=11) —-7.3 (-1.1)
Br.02 0.1 00 (-=0.1) 00 (-0.1) —04 (-=0.5) —-02 (-0.3) 0.0 (0.0) 02 (0.1)
Br.03 -1.6 -1.8 (-0.1) —1.8 (-02) -23 (=0.6) —-22 (-06) —2.0 (—=04) —-1.9 (-0.3)
X —0.6 -0.5 —0.2 0.0 —0.4 -0.5
1X] 1.8 1.8 2.7 2.8 1.9 2.0
1X] 1.6 L5 2.1 2.2 1.4 1.4
Tmax 5.7 5.8 13.2 14.2 5.3 5.3
Tmin —5.5 —-5.5 -85 —7.4 —8.2 -8.3
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Figure 1: Relative change in deviations with respect to first row results for a given isomerization
reaction set plotted for SCS-MP2 and B2GP-PLYP-D3.
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Figure 2: Relative change in deviations with respect to first row results for a given isomerization
reaction set plotted for wB97X-D and M11.
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Figure 3: Relative change in deviations with respect to first row results for a given isomerization

reaction set plotted for PW6B95-D3 and M06-2X.
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Figure 4: Relative change in deviations with respect to first row results for a given isomerization
reaction set plotted for BSLYP-D3 and PBE(0-D3.
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