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Scheme S1. Protocol used to assess, relative to the CCSD/BBC1/TWOQe/refined settings level, reliability of IQA
descriptors as well as changes (occurring on a structural change of glycol) in the IQA/IQF and FAMSEC energy
terms computed from wavefunctions generated at the HF, B3LYP and MP2/Miiller levels using AIMAIl with
default (auto) settings.
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Coordinates of optimised structures

The linear conformer of glycol (Lin) optimised at the CCSD level.

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.553816 -0.522867 0.000000
2 6 0 -0.553816 0.522867 0.000000
3 8 0 -1.794951 -0.195586 0.000000
4 8 0 1.794951 0.195586 0.000000
5 1 0 2.515495 -0.443387 0.000000
6 1 0 -2.515495 0.443387 0.000000
7 1 0 0.457238 -1.160364 0.898339
8 1 0 -0.457238 1.160364 -0.898339
9 1 0 0.457238 -1.160364 -0.898339
10 1 0 -0.457238 1.160364 0.898339

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.684229 0.597927 -0.277310
2 6 0 -0.731587 0.569266 0.281262
3 8 0 -1.457381 -0.566444 -0.189348
4 8 0 1.334773 -0.588133 0.212492
5 1 0 2.170009 -0.700676 -0.253619
6 1 0 -0.909942 -1.338630 0.005819
7 1 0 0.648667 0.595331 -1.382320
8 1 0 -1.284734 1.461493 -0.054744
9 1 0 1.209453 1.508013 0.070908
10 1 0 -0.687386 0.578554 1.387760

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.000000 0.777323 0.643676
2 6 0 0.000000 -0.777323 0.643676
3 8 0 0.000000 -1.269736 -0.698118
4 8 0 0.000000 1.269736 -0.698118
5 1 0 0.000000 2.232281 -0.647206
6 1 0 0.000000 -2.232281 -0.647206
7 1 0 -0.894053 1.140748 1.185046
8 1 0 -0.894053 -1.140748 1.185046
9 1 0 0.894053 1.140748 1.185046
10 1 0 0.894053 -1.140748 1.185046
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The linear conformer of glycol (Lin) optimised at the HF level.

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.431932 0.621253 0.000000
2 6 0 -0.431932 -0.621253 0.000000
3 8 0 0.431932 -1.732249 0.000000
4 8 0 -0.431932 1.732249 0.000000
5 1 0 0.066566 2.530922 0.000000
6 1 0 -0.066566 -2.530922 0.000000
7 1 0 1.071225 0.618244 0.885281
8 1 0 -1.071225 -0.618244 -0.885281
9 1 0 1.071225 0.618244 -0.885281
10 1 0 -1.071225 -0.618244 0.885281
The lowest energy conformer of glycol (LEC) optimised at the HF level.
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.684924 0.585216 -0.267024
2 6 0 -0.727497 0.558038 0.273948
3 8 0 -1.449579 -0.549228 -0.191731
4 8 0 1.342241 -0.570774 0.205606
5 1 0 2.185772 -0.662124 -0.202803
6 1 0 -0.968041 -1.333443 0.019024
7 1 0 0.660021 0.592239 -1.358791
8 1 0 -1.260081 1.447511 -0.058407
9 1 0 1.191965 1.488910 0.081708
10 1 0 -0.695493 0.567394 1.366729
The eclipsed conformer of glycol (Ecl) optimised at the HF level.
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.000000 0.772347 0.627211
2 6 0 0.000000 -0.772347 0.627211
3 8 0 0.000000 -1.274898 -0.680951
4 8 0 0.000000 1.274898 -0.680951
5 1 0 0.000000 2.216245 -0.649319
6 1 0 0.000000 -2.216245 -0.649319
7 1 0 -0.881148 1.128172 1.166831
8 1 0 -0.881148 -1.128172 1.166831
9 1 0 0.881148 1.128172 1.166831
10 1 0 0.881148 -1.128172 1.166831
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The linear conformer of glycol (Lin) optimised at the B3LYP level.

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 0.553540 -0.520315 0.000000
2 6 0 -0.553540 0.520315 0.000000
3 8 0 -1.793898 -0.191688 0.000000
4 8 0 1.793898 0.191688 0.000000
5 1 0 2.518232 -0.443054 0.000000
6 1 0 -2.518232 0.443054 0.000000
7 1 0 0.457620 -1.157542 0.894533
8 1 0 -0.457620 1.157542 -0.894533
9 1 0 0.457620 -1.157542 -0.894533
10 1 0 -0.457620 1.157542 0.894533

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 0.682927 0.594582 -0.277391

2 6 0 -0.728424 0.566412 0.279837

3 8 0 -1.464236 -0.559924 -0.185335

4 8 0 1.342506 -0.584376 0.207209

5 1 0 2.184856 -0.690772 -0.247737

6 1 0 -0.931749 -1.344116 0.004378

7 1 0 0.648809 0.594188 -1.378992

8 1 0 -1.275739 1.458550 -0.052956

9 1 0 1.201923 1.505110 0.068908

10 1 0 -0.684673 0.577147 1.383179
The eclipsed conformer of glycol (Ecl) optimised at the B3LYP level.

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 0.000000 0.775863 0.641928

2 6 0 0.000000 -0.775863 0.641928

3 8 0 0.000000 -1.274025 -0.692589

4 8 0 0.000000 1.274025 -0.692589

5 1 0 0.000000 2.236775 -0.648827

6 1 0 0.000000 -2.236775 -0.648827

7 1 0 -0.890377 1.137132 1.183966

8 1 0 -0.890377 -1.137132 1.183966

9 1 0 0.890377 1.137132 1.183966

10 1 0 0.890377 -1.137132 1.183966
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The linear conformer of glycol (Lin) optimised at the B3LYP-GD3 level.

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.439441 0.619663 0.000000
2 6 0 -0.439441 -0.619663 0.000000
3 8 0 0.439441 -1.748495 0.000000
4 8 0 -0.439441 1.748495 0.000000
5 1 0 0.086363 2.555370 0.000000
6 1 0 -0.086363 -2.555370 0.000000
7 1 0 1.084270 0.609321 0.894734
8 1 0 -1.084270 -0.609321 -0.894734
9 1 0 1.084270 0.609321 -0.894734
10 1 0 -1.084270 -0.609321 0.894734

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.685310 0.598067 -0.276321
2 6 0 -0.726375 0.565952 0.281126
3 8 0 -1.460873 -0.558789 -0.192539
4 8 0 1.347720 -0.577050 0.216224
5 1 0 2.188810 -0.687388 -0.239969
6 1 0 -0.930761 -1.344730 -0.003485
7 1 0 0.647256 0.591350 -1.378194
8 1 0 -1.274439 1.460093 -0.045752
9 1 0 1.200620 1.513316 0.064273
10 1 0 -0.679868 0.569956 1.384816

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.000000 0.776602 0.640741
2 6 0 0.000000 -0.776602 0.640741
3 8 0 0.000000 -1.274229 -0.694928
4 8 0 0.000000 1.274229 -0.694928
5 1 0 0.000000 2.237025 -0.653057
6 1 0 0.000000 -2.237025 -0.653057
7 1 0 -0.890554 1.137282 1.184020
8 1 0 -0.890554 -1.137282 1.184020
9 1 0 0.890554 1.137282 1.184020
10 1 0 0.890554 -1.137282 1.184020
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The linear conformer of glycol (Lin) optimised at the MP2 level.

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.442789 0.616993 0.000000
2 6 0 -0.442789 -0.616993 0.000000
3 8 0 0.442789 -1.748313 0.000000
4 8 0 -0.442789 1.748313 0.000000
5 1 0 0.094801 2.550529 0.000000
6 1 0 -0.094801 -2.550529 0.000000
7 1 0 1.085147 0.607554 0.897394
8 1 0 -1.085147 -0.607554 -0.897394
9 1 0 1.085147 0.607554 -0.897394
10 1 0 -1.085147 -0.607554 0.897394
The lowest energy conformer of glycol (LEC) optimised at the MP2 level.
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.684080 0.607338 -0.275866
2 6 0 -0.727481 0.572436 0.280082
3 8 0 -1.446569 -0.569208 -0.193396
4 8 0 1.332231 -0.581571 0.219109
5 1 0 2.169067 -0.695310 -0.249601
6 1 0 -0.881671 -1.334054 -0.004482
7 1 0 0.649949 0.602254 -1.378813
8 1 0 -1.285887 1.458594 -0.056480
9 1 0 1.207157 1.515736 0.073672
10 1 0 -0.683507 0.580363 1.384698
The eclipsed conformer of glycol (Ecl) optimised at the MP2 level.
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.000000 0.775481 0.646945
2 6 0 0.000000 -0.775481 0.646945
3 8 0 0.000000 -1.260277 -0.700256
4 8 0 0.000000 1.260277 -0.700256
5 1 0 0.000000 2.225616 -0.649648
6 1 0 0.000000 -2.225616 -0.649648
7 1 0 -0.892908 1.139710 1.185014
8 1 0 -0.892908 -1.139710 1.185014
9 1 0 0.892908 1.139710 1.185014
10 1 0 0.892908 -1.139710 1.185014
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Table S1. Relative to the CCSD/BBCI1 data, analysis of additive atomic energies computed for the LEC of glycol
at the B3LYP level.2

CCSD/BBC1 B3LYP

Atom A EX, ENE  COmES BepR AEL, AN,

Cl -37.94313 0.16518 -38.0434 -38.0392 -62.9 -2.6
C2 37.94389  0.16518  -38.0435  -38.0400 -62.5 22
03 7525949 032762 -75.4367  -75.4501 -111.2 8.4
04 7527158 032768 -75.4464  -75.4622 -109.7 9.9
H5 -0.48480 0.00211 -0.4867 -0.4860 -1.2 -04
H6 -0.48892 0.00213 -0.4917 -0.4902 -1.7 -1.0
H7 -0.58017 0.00253 -0.5867 -0.5816 4.1 -3.2
HS -0.58022  0.00253 -0.5859 -0.5817 3.5 2.6
H9 -0.58095  0.00253 -0.5877 -0.5824 42 3.3
H10 -0.57971 0.00252 -0.5864 -0.5812 42 3.3

a .. ; - ; ; Y - ; A
) Additive atomic energies are in au. Differences AE.,, = (£, )ssyr — ( £,y )ccspsaer and relative errors A7 =

Computph - Bt B A are in keal mol™.

d

Table S2. Relative to the CCSD/BBCI1 data, analysis of additive atomic energies computed for the LEC of glycol
at the B3LYP-GD3 level.?

CCSD/BBC1 B3LYP-GD3
Atom A Eeﬁid E::?ld /E ComputEaéid ExpeCtE:ﬁid AEzﬁid A/:dd
Cl -37.94313 0.16518 -38.0436 -38.0400 -63.0 2.2
C2 -37.94389 0.16518 -38.0435 -38.0408 -62.5 -1.7
03 -75.25949 0.32762 -75.4368 -75.4517 -111.3 9.3
04 -75.27158 0.32768 -75.4463 -75.4638 -109.6 11.0
H5 -0.48480 0.00211 -0.4868 -0.4860 -1.3 -0.5
H6 -0.48892 0.00213 -0.4917 -0.4902 -1.7 -1.0
H7 -0.58017 0.00253 -0.5866 -0.5817 -4.0 -3.1
H8 -0.58022 0.00253 -0.5859 -0.5817 -3.6 -2.6
H9 -0.58095 0.00253 -0.5877 -0.5824 -4.2 -3.3
H10 -0.57971 0.00252 -0.5863 -0.5812 -4.2 -3.2
#) Additive atomic energies are in au. Differences AE;?M = (Ea’?ld )B3LYP-GD3 — (E;;d )cespeeer and relative errors
Aby = CMUES, — PR | are in keal mol .
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Table S3. Relative to the CCSD/BBCI1 data, analysis of additive atomic energies computed for the LEC of glycol
at the MP2/Miiller level.?

CCSD/BBC1 MP2/Miiller
Atom A Eild Ez;?id /E Commeaﬁd ExpeCtE:m AEﬁid A/:dd
Cl1 -37.94313 0.16518 -37.9801 -37.9373 -23.2 -26.9
C2 -37.94389 0.16518 -37.9801 -37.9380 -22.7 -26.4
03 -75.25949 0.32762 -75.3233 -75.2479 -40.1 -47.4
04 -75.27158 0.32768 -75.3335 -75.2600 -38.9 -46.1
H5 -0.48480 0.00211 -0.4868 -0.4847 -1.3 -1.3
Ho6 -0.48892 0.00213 -0.4923 -0.4888 -2.1 2.2
H7 -0.58017 0.00253 -0.5884 -0.5801 -5.1 -5.2
HS -0.58022 0.00253 -0.5878 -0.5801 -4.8 -4.8
H9 -0.58095 0.00253 -0.5896 -0.5809 -5.4 -5.5
H10 -0.57971 0.00252 -0.5882 -0.5796 -5.3 -5.4
%) Additive atomic energies are in au. Differences AES, = (EA vpomiter — (Ef )ccspmaer and relative errors
AL, = CUES — PP ES are in keal mol .

Table S4. Relative to the CCSD/BBCI data, analysis of additive atomic energies computed for the Lin conformer
of glycol at the HF level.?

CCSD/BBC1 HF

Atom A E:m E:Zld /E ComputEa[zld ExpeCtEa?id AEzfid Aidd

Cl -37.9415 0.16517 -37.8175 -37.8201 77.9 1.6
C2 -37.9415 0.16517 -37.8175 -37.8201 77.9 1.6
03 -75.2615 0.32764 -75.0503 -75.0206 132.6 -18.6
04 -75.2615 0.32764 -75.0503 -75.0206 132.6 -18.6
H5 -0.4863 0.00212 -0.4840 -0.4847 1.4 0.5
H6 -0.4863 0.00212 -0.4840 -0.4847 1.4 0.5
H7 -0.5800 0.00253 -0.5678 -0.5782 7.7 6.5
H8 -0.5800 0.00253 -0.5678 -0.5782 7.7 6.5
H9 -0.5800 0.00253 -0.5678 -0.5782 7.7 6.5
H10 -0.5800 0.00253 -0.5678 -0.5782 7.7 6.5

a . ; ; ; ; T - ; A
) Additive atomic energies are in au. Differences AE.}, = (E, )ur — (E. )ccspmaer and relative errors A7, =

Comput EA

__ Expect ;A : -1
wdd E,, arein kcal mol™.
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Table SS. Relative to the CCSD/BBCI data, analysis of additive atomic energies computed for the Lin conformer
of glycol at the B3LYP level.2

CCSD/BBC1 B3LYP

Atom A Eild Ez;?id /E Commeaﬁd ExpeCtE:m AEﬁid A/:dd

Cl -37.9415 0.16517 -38.0417 -38.0376 -62.9 -2.6
C2 -37.9415 0.16517 -38.0417 -38.0376 -62.9 -2.6
03 -75.2615 0.32764 -75.4414 -75.4521 -112.9 6.7
04 -75.2615 0.32764 -75.4414 -75.4521 -112.9 6.7
H5 -0.4863 0.00212 -0.4894 -0.4875 -1.9 -1.2
H6 -0.4863 0.00212 -0.4894 -0.4875 -1.9 -1.2
H7 -0.5800 0.00253 -0.5866 -0.5815 -4.1 -3.2
HS8 -0.5800 0.00253 -0.5866 -0.5815 -4.1 -3.2
H9 -0.5800 0.00253 -0.5866 -0.5815 -4.1 -3.2
H10 -0.5800 0.00253 -0.5866 -0.5815 -4.1 -3.2

A

— A A . A —
add (Eadd )BBLYP - (Eadd )CCSD/BBCI and relative errors Aadd =

#) Additive atomic energies are in au. Differences AE

Comput EA

_ Expect m A : -1
dd E.,, arein kcal mol™.

Table S6. Relative to the CCSD/BBCI data, analysis of additive atomic energies computed for the Lin conformer
of glycol at the B3LYP-GD3 level.?

CCSD/BBC1 B3LYP-GD3
Atom A E:m E:Zld /E ComputEa[zld ExpeCtEa?id AEzfid Aidd
Cl -37.9415 0.16517 -38.0416 -38.0384 -62.8 -2.0
C2 -37.9415 0.16517 -38.0416 -38.0384 -62.8 -2.0
03 -75.2615 0.32764 -75.4415 -75.4537 -112.9 7.7
04 -75.2615 0.32764 -75.4415 -75.4537 -112.9 7.7
H5 -0.4863 0.00212 -0.4894 -0.4875 -2.0 -1.2
H6 -0.4863 0.00212 -0.4894 -0.4875 -2.0 -1.2
H7 -0.5800 0.00253 -0.5866 -0.5815 -4.1 -3.2
H8 -0.5800 0.00253 -0.5866 -0.5815 -4.1 -3.2
H9 -0.5800 0.00253 -0.5866 -0.5815 -4.1 -3.2
H10 -0.5800 0.00253 -0.5866 -0.5815 -4.1 -3.2
%) Additive atomic energies are in au. Differences AE%, = (EA,)peryr-aps — (EL, )ccspsrer and relative errors
Ay = CMUES, — PUES | are in keal mol .
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Table S7. Relative to the CCSD/BBCI data, analysis of additive atomic energies computed for the Lin conformer
of glycol at the MP2/Miiller level.?

CCSD/BBC1 MP2/Miiller
Atom A Eild Ez;?id /E Commeaﬁd ExpeCtE:m AEﬁid A/:dd
Cl1 -37.9415 0.16517 -37.9781 -37.9356 -23.0 -26.7
C2 -37.9415 0.16517 -37.9781 -37.9356 -23.0 -26.7
03 -75.2615 0.32764 -75.3279 -75.2498 -41.7 -49.0
04 -75.2615 0.32764 -75.3279 -75.2498 -41.7 -49.0
H5 -0.4863 0.00212 -0.4898 -0.4862 2.2 -2.3
Ho6 -0.4863 0.00212 -0.4898 -0.4862 2.2 -2.3
H7 -0.5800 0.00253 -0.5884 -0.5799 -5.3 -5.3
HS -0.5800 0.00253 -0.5884 -0.5799 -5.3 -5.3
H9 -0.5800 0.00253 -0.5884 -0.5799 -5.3 -5.3
H10 -0.5800 0.00253 -0.5884 -0.5799 -5.3 -5.3
%) Additive atomic energies are in au. Differences AES, = (EA vpomiter — (Ef )ccspmaer and relative errors
AL, = CUES — PP ES are in keal mol .

Table S8. Relative to the CCSD/BBCI1 data, analysis of additive atomic energies computed for the Ecl conformer
of glycol at the HF level.?

CCSD/BBC1 HF

Atom A E:m E:Zld /E ComputEa[zld ExpeCtEa?id AEzfid Aidd

Cl -37.9412 0.16518 -37.8166 -37.8195 78.2 1.8
C2 -37.9412 0.16518 -37.8169 -37.8195 78.0 1.6
03 -75.2510 0.32761 -75.0378 -75.0096 133.8 -17.7
04 -75.2510 0.32761 -75.0378 -75.0096 133.8 -17.7
H5 -0.4894 0.00213 -0.4871 -0.4878 1.4 0.4
H6 -0.4894 0.00213 -0.4871 -0.4878 1.4 04
H7 -0.5812 0.00253 -0.5687 -0.5794 7.8 6.7
H8 -0.5812 0.00253 -0.5687 -0.5794 7.8 6.7
H9 -0.5812 0.00253 -0.5687 -0.5794 7.8 6.7
H10 -0.5812 0.00253 -0.5687 -0.5794 7.8 6.7

a . ; ; ; ; T - ; A
) Additive atomic energies are in au. Differences AE.}, = (E, )ur — (E. )ccspmaer and relative errors A7, =

Comput EA

__ Expect ;A : -1
wdd E,, arein kcal mol™.

513



Table S9. Relative to the CCSD/BBCI1 data, analysis of additive atomic energies computed for the Ecl conformer
of glycol at the B3LYP level.2

CCSD/BBC1 B3LYP

Atom A Eild Ez;?id /E Commeaﬁd ExpeCtE:m AEﬁid A/:dd

Cl -37.9412 0.16518 -38.0412 -38.0373 -62.8 2.4
C2 -37.9412 0.16518 -38.0413 -38.0373 -62.9 -2.5
03 -75.2510 0.32761 -75.4290 -75.4418 -111.7 8.0
04 -75.2510 0.32761 -75.4290 -75.4418 -111.7 8.0
H5 -0.4894 0.00213 -0.4922 -0.4906 -1.8 -1.0
H6 -0.4894 0.00213 -0.4922 -0.4906 -1.8 -1.0
H7 -0.5812 0.00253 -0.5880 -0.5827 -4.3 -3.3
HS8 -0.5812 0.00253 -0.5880 -0.5827 -4.3 -3.3
H9 -0.5812 0.00253 -0.5880 -0.5827 -4.3 -3.3
H10 -0.5812 0.00253 -0.5880 -0.5827 -4.3 -3.3

a .o, . . . . . A _ A A . A _
) Additive atomic energies are in au. Differences AE., = (E,;, )ssLyr — (£, )ccspmaer and relative errors A7, =

Comput EA

_ Expect m A : -1
dd E.,, arein kcal mol™.

Table S10. Relative to the CCSD/BBCI data, analysis of additive atomic energies computed for the Ecl conformer
of glycol at the B3LYP-GD3 level.?

CCSD/BBC1 B3LYP-GD3
Atom A E:m E:Zld /E ComputEa[zld ExpeCtEa?id AEzfid Aidd
Cl -37.9412 0.16518 -38.0413 -38.0380 -62.8 -2.0
C2 -37.9412 0.16518 -38.0414 -38.0380 -62.9 2.1
03 -75.2510 0.32761 -75.4290 -75.4431 -111.7 8.8
04 -75.2510 0.32761 -75.4290 -75.4431 -111.7 8.8
H5 -0.4894 0.00213 -0.4922 -0.4906 -1.8 -1.0
H6 -0.4894 0.00213 -0.4922 -0.4906 -1.8 -1.0
H7 -0.5812 0.00253 -0.5880 -0.5827 -4.3 -3.3
H8 -0.5812 0.00253 -0.5880 -0.5827 -4.3 -3.3
H9 -0.5812 0.00253 -0.5880 -0.5827 -4.3 -3.3
H10 -0.5812 0.00253 -0.5880 -0.5827 -4.3 -3.3
%) Additive atomic energies are in au. Differences AE%, = (EX )psryr-aps — (EL )ccspsrer and relative errors
Ay = CMUES, — PUES | are in keal mol .
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Table S11. Relative to the CCSD/BBCI1 data, analysis of additive atomic energies computed for the Ecl conformer
of glycol at the MP2/Miiller level.?

CCSD/BBC1 MP2/Miiller

Atom A EX, ENE  COmES BepR AEL, AN,

Cl -37.9412 0.16518 -37.9781 -37.9352 -23.2 -26.9
C2 37.9412  0.16518  -37.9781  -37.9352 232 26.9
03 752510 032761 -75.3154  -75.2392 -40.4 -47.8
04 752510 032761 -75.3153  -75.2392 -40.4 478
H5 -0.4894 0.00213 -0.4932 -0.4893 2.4 2.4
H6 -0.4894 0.00213 -0.4932 -0.4893 24 24
H7 -0.5812 0.00253 -0.5899 -0.5812 54 -5.5
HS -0.5812  0.00253 -0.5899 -0.5812 5.4 5.5
H9 -0.5812  0.00253 -0.5899 -0.5812 5.4 5.5
H10 -0.5812  0.00253 -0.5899 -0.5812 5.4 5.5

%) Additive atomic energies are in au. Differences AES, = (EA vpomiter — (Ef )ccspmaer and relative errors

AA — Comput EA

_ Expect ;7 A : -1
add d E.,, areinkcal mol™.
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Figure S1. Using the CCSD/BBCI1 data as reference, relative errors (RE) in individual additive atomic energies
obtained at the indicated levels of theory for the eclipsed and linear conformers of glycol.
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Figure S2. Change in Ejg, at the indicated levels of theory for the Lin — Ecl structural transformation of glycol
(dashed line indicates the AE value obtained at CCSD. B3-GD3 = B3LYP-GD3 and MP2/M = MP2/Miiller.
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Figure S3. Change in individual additive atomic energies computed at the indicated levels of theory for the Lin
— LEC structural transformation of glycol.
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Figure S4. Using the CCSD/BBCI data as a reference, relative errors (RE) in the total self-molecular and total
interaction energies (solid and empty bars, respectively) obtained for the linear and eclipsed conformers of glycol

at the indicated levels of theory.
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Table S12. Using the CCSD/BBCI data as a reference, relative errors in the total self-molecular energy (

ATot

self

)

and total interaction energy ( Al®") in three conformers of glycol optimized at the specified level of theory. Except
CCSD/BBC1, all data are from AIMAIL?

HF B3LYP B3LYP-GD3 MP2/Miiller

E-term
LEC / lowest energy conformer
Comput pr Tt -225.2208 -227.0177 -227.0209 -226.7799
Fxpect pTot -225.8019 -227.1016 -227.1065 -226.4931
Al 364.6 52.7 53.7 -180.0
Comput ot -3.7558 -3.2786 -3.2757 -3.1702
Frpect Tt -3.1746 -3.1929 -3.1930 -3.1844
AL -364.7 -53.8 -51.9 8.9
AL+ A -0.1 -1.1 -1.2 -171.1
Ecl / eclipsed conformer
Comput g Tot -225.1992 -227.0133 -227.0162 -226.7841
Fxpect prTot -225.8009 -227.1018 -227.1058 -226.4921
AL 377.6 55.5 56.3 -183.3
Comput oot -3.7606 -3.2644 -3.2613 -3.1459
Fxpect ot -3.1504 -3.1685 -3.1686 -3.1600
AL -382.9 -60.2 -58.2 8.9
A T A -5.3 -4.7 -1.9 -174.4
Lin / linear conformer

Comput g 1ot -225.2322 -227.0256 -227.0267 -226.7905
Fxpect ot -225.8071 -227.1060 -227.1106 -226.4969
AL 360.8 50.5 52.6 -184.2
Comput ot -3.7415 -3.2658 -3.2646 -3.1546
Frpect priot -3.1563 -3.1745 -3.1745 -3.1660
A -367.2 -57.3 -56.5 7.1
A+ A -6.4 -6.8 -3.8 -177.1

self

nt

[al The default settings in AIMAII were used throughout. The expected and computed values

(ExpectETot ExpectETot ComputETot Comput

self 2

int >

self ?

E;*) are in au; relative errors (A%
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Table S13. Relative to the CCSD/BBCI1 data, analysis of self-atomic energies computed for the LEC of glycol
at the HF level.?

CCSD/BBC1 HF

Atom A Es:lf Estlf /E Commesilf EXpeCtEs/:]f AEs/:lf A/:elf

Cl -37.37564  0.162706 -37.13622 -37.25584 150.2 75.1
C2 -37.36186  0.162645 -37.11562 -37.24209 154.5 79.4
03 -74.67762  0.325090 -74.35317 -74.43824 203.6 534
04 -74.68076  0.325104 -74.35866  -74.44138 202.1 51.9
H5 -0.29952  0.001304 -0.27503 -0.29856 15.4 14.8
H6 -0.29375  0.001279 -0.27060 -0.29281 14.5 13.9
H7 -0.45915  0.001999 -0.42755 -0.45768 19.8 18.9
HS8 -0.46056  0.002005 -0.42875 -0.45909 20.0 19.0
H9 -0.45985  0.002002 -0.42757 -0.45838 20.3 19.3
H10 -0.45930  0.001999 -0.42767 -0.45783 19.8 18.9

#) Self-atomic energies are in au. Differences AES’:If =( ES‘:,f ur — (ES’:lf )cespeeer and relative errors A’:e,f =

ComputEA _ ExpectEA

. -1
i . are in kcal mol™.

Table S14. Relative to the CCSD/BBCI data, analysis of self-atomic energies computed for the LEC of glycol
at the B3LYP level.2

CCSD B3LYP

Atom A Es/;f E!Zw /E Commesilf ExpeCtEstlf AEilf A/:elf

Cl -37.37564  0.162706 -37.44785 -37.47029 -45.3 14.1
C2 -37.36186  0.162645 -37.43598 -37.45646 -46.5 12.9
03 -74.67762  0.325090 -74.86021 -74.86671 -114.6 4.1
04 -74.68076  0.325104 -74.86238  -74.86987 -114.0 4.7
H5 -0.29952  0.001304 -0.29622 -0.30027 2.1 2.5
H6 -0.29375  0.001279 -0.29243 -0.29449 0.8 1.3
H7 -0.45915  0.001999 -0.45535 -0.46031 2.4 3.1
H8 -0.46056  0.002005 -0.45573 -0.46173 3.0 3.8
H9 -0.45985  0.002002 -0.45600 -0.46101 2.4 3.1
H10 -0.45930  0.001999 -0.45555 -0.46046 2.4 3.1

a . . . . A _ A A . A _
) Self-atomic energies are in au. Differences AE_; = (E_ )ssyr — (Ey; )ccspmaer and relative errors A =

ComputEA _ EXpectEA

: 1
i . are in kcal mol™.
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Table S15. Relative to the CCSD/BBCI1 data, analysis of self-atomic energies computed for the LEC of glycol
at the B3LYP-GD3 level.2

) Self-atomic energies are in au. Differences AE

Comput E A
self

CCSD/BBC1 B3LYP-GD3

Atom A Es:lf Estlf /E Commesilf EXpeCtEs/:]f AEs/:lf A/:elf

Cl -37.37564  0.162706 -37.44853 -37.47110 -45.7 14.2
C2 -37.36186  0.162645 -37.43679 -37.45727 -47.0 12.9
03 -74.67762  0.325090 -74.86096  -74.86833 -115.0 4.6
04 -74.68076  0.325104 -74.86332 -74.87149 -114.6 5.1
H5 -0.29952  0.001304 -0.29626 -0.30028 2.0 2.5
H6 -0.29375  0.001279 -0.29249 -0.29450 0.8 1.3
H7 -0.45915  0.001999 -0.45530 -0.46032 2.4 3.1
HS8 -0.46056  0.002005 -0.45576 -0.46174 3.0 3.8
H9 -0.45985  0.002002 -0.45607 -0.46102 2.4 3.1
H10 -0.45930  0.001999 -0.45555 -0.46047 2.4 3.1

_ Expect EA

self

are in kcal mol .

A
self

A

_ (A A : _
- (Eself Js3Lyp-Gp3 — (E self )cespser and relative errors A =

Table S16. Relative to the CCSD/BBCI1 data, analysis of self-atomic energies computed for the LEC of glycol
at the MP2/Miiller level.?

) Self-atomic energies are in au. Differences AE

Comput E A
self

CCSD/BBC1 MP2/Miiller

Atom A Es/:lf E£lf /E ComputEstlf ExpeCtEstlf AEs/:lf A?elf

Cl1 -37.37564  0.162706 -37.41773 -37.36988 -26.4 -30.0
C2 -37.36186  0.162645 -37.40381 -37.35609 -26.3 -29.9
03 -74.67762  0.325090 -74.74816  -74.66610 -44.3 -51.5
04 -74.68076  0.325104 -74.74964 -74.66925 -43.2 -50.4
H5 -0.29952  0.001304 -0.29816 -0.29947 0.9 0.8
H6 -0.29375  0.001279 -0.29313 -0.29370 0.4 0.4
H7 -0.45915  0.001999 -0.46683 -0.45908 -4.8 -4.9
HS8 -0.46056  0.002005 -0.46752 -0.46049 -4.4 -4.4
H9 -0.45985  0.002002 -0.46779 -0.45978 -5.0 -5.0
H10 -0.45930  0.001999 -0.46711 -0.45923 -4.9 -4.9

_ Expect EA

self

are in kcal mol .

A
self

_ A A .
= (E_; Impamviier — (EL¢ Jecspmaer and relative errors A
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Table S17. Relative to the CCSD/BBCI data, analysis of self-atomic energies computed for the Lin conformer
of glycol at the HF level.?

@) Self-atomic energies

Comput E A
self

CCSD/BBC1 HF

Atom A E;:lf E;zlf /E Commes/;f ExpeCtEilf AEilf A?elf

Cl -37.36617  0.162667 -37.12468 -37.24656 150.2 76.5
C2 -37.36617  0.162667 -37.12468  -37.24656 154.5 76.5
03 -74.68168  0.325113  -74.36059  -74.44263 203.6 51.5
04 -74.68168  0.325113  -74.36058  -74.44263 202.1 51.5
H5 -0.29995  0.001306 -0.27593 -0.29899 154 14.5
H6 -0.29995  0.001306 -0.27593 -0.29899 14.5 14.5
H7 -0.45916  0.001999 -0.42745 -0.45769 19.8 19.0
HS8 -0.45916  0.001999 -0.42745 -0.45769 20.0 19.0
H9 -0.45916  0.001999 -0.42745 -0.45769 20.3 19.0
H10 -0.45916  0.001999 -0.42745 -0.45769 19.8 19.0

_ Expect EA

self

are in kcal mol .

are in au. Differences AES, = (EX )ur — (EL, )ccspmrer and relative errors A

A
self

Table S18. Relative to the CCSD/BBCI1 data, analysis of self-atomic energies computed for the Lin conformer

of glycol B3LYP level.?
CCSD/BBC1 B3LYP

Atom A Es/:lf E£lf /E CommeQlf ExpeCtEstlf AEs/:lf A?elf

Cl -37.36617 0.162667 -37.43913 -37.46081 -45.8 13.6
C2 -37.36617 0.162667 -37.43912 -37.46081 -45.8 13.6
03 -74.68168 0.325113 -74.86574 -74.87083 -115.5 32
04 -74.68168 0.325113 -74.86573 -74.87083 -115.5 32
H5 -0.29995 0.001306 -0.29720 -0.30071 1.7 2.2
H6 -0.29995 0.001306 -0.29720 -0.30071 1.7 2.2
H7 -0.45916 0.001999 -0.45536 -0.46032 2.4 3.1
HS -0.45916 0.001999 -0.45536 -0.46032 2.4 3.1
H9 -0.45916 0.001999 -0.45536 -0.46032 2.4 3.1
H10 -0.45916 0.001999 -0.45536 -0.46032 2.4 3.1

) Self-atomic energies are in au. Differences AE

Comput E A
self

_ Expect EA

self

are in kcal mol .

A
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Table S19. Relative to the CCSD/BBCI data, analysis of self-atomic energies computed for the Lin conformer
of glycol B3LYP-GD3 level.?

CCSD B3LYP-GD3

Atom A E;:lf E;zlf /E Commes/;f ExpeCtEilf AEilf A?elf

Cl -37.36617  0.162667 -37.43910 -37.46157 -45.8 14.1
C2 -37.36617  0.162667 -37.43910 -37.46157 -45.8 14.1
03 -74.68168  0.325113  -74.86644 -74.87236 -115.9 3.7
04 -74.68168  0.325113  -74.86645 -74.87236 -115.9 3.7
H5 -0.29995  0.001306 -0.29719 -0.30072 1.7 2.2
H6 -0.29995  0.001306 -0.29719 -0.30072 1.7 2.2
H7 -0.45916  0.001999 -0.45535 -0.46033 2.4 3.1
HS8 -0.45916  0.001999 -0.45535 -0.46033 2.4 3.1
H9 -0.45916  0.001999 -0.45535 -0.46033 2.4 3.1
H10 -0.45916  0.001999 -0.45535 -0.46033 2.4 3.1

a - ; ; ; Y - - A
) Self-atomic energies are in au. Differences AE_ . = (E_; Jssryr-ops — (E Jocspser and relative errors Al . =

sel
ComputEA ExpectEA

e — & are in kcal mol ™.

Table S20. Relative to the CCSD/BBCI data, analysis of self-atomic energies computed for the Lin conformer
of glycol MP2/Miiller level.?

CCSD/BBC1 MP2/Miiller

Atom A Estlf Es/:1f /E Commesilf ExpeCtEstlf AEstlf A?elf

Cl -37.36617  0.162667 -37.40817 -37.36035 -26.4 -30.0
C2 -37.36617  0.162667 -37.40816 -37.36035 -26.4 -30.0
03 -74.68168  0.325113 -74.75378  -74.67004 -45.2 -52.5
04 -74.68168  0.325113  -74.75380 -74.67004 -45.3 -52.6
H5 -0.29995  0.001306 -0.29941 -0.29990 0.3 0.3
H6 -0.29995  0.001306 -0.29941 -0.29990 0.3 0.3
H7 -0.45916  0.001999 -0.46693 -0.45909 -4.9 -4.9
HS8 -0.45916  0.001999 -0.46693 -0.45909 -4.9 -4.9
H9 -0.45916  0.001999 -0.46693 -0.45909 -4.9 -4.9
H10 -0.45916  0.001999 -0.46693 -0.45909 -4.9 -4.9

A

#) Self-atomic energies are in au. Differences AE, = (ES‘:lf IMP2/Miiller — (ES’;f )eespmeer and relative errors A® . =

self

ComputEA _ EXpectEA

. -1
i . are in kcal mol™.
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Table S21. Relative to the CCSD/BBC1 data, analysis of self-atomic energies computed for the Ecl conformer
of glycol at the HF level.?

CCSD/BBC1 HF

Atom A E;:lf E;zlf /E Commes/;f ExpeCtEilf AEilf A?elf

Cl -37.36288  0.162663  -37.11291  -37.24302 156.9 81.6
C2 -37.36288  0.162663  -37.11452  -37.24302 155.8 80.6
03 -74.68303  0.325140 -74.35874  -74.44345 203.5 53.2
04 -74.68303  0.325140 -74.35885 -74.44345 203.4 53.1
H5 -0.30250  0.001317 -0.27817 -0.30153 15.3 14.7
H6 -0.30250  0.001317 -0.27817 -0.30153 15.3 14.7
H7 -0.45770  0.001993 -0.42447 -0.45623 20.9 19.9
HS8 -0.45770  0.001993 -0.42447 -0.45623 20.9 19.9
H9 -0.45770  0.001993 -0.42447 -0.45623 20.9 19.9
H10 -0.45770  0.001993 -0.42447 -0.45623 20.9 19.9

A =

2) Self-atomic energies are in au. Differences AE” welf

— A A :
wr = (Eoe e — (Eg)ecspseer and relative errors A

ComputEA ExpectEA

e — & are in kcal mol ™.

Table S22. Relative to the CCSD/BBCI1 data, analysis of self-atomic energies computed for the Ecl conformer
of glycol at the B3LYP level.?

CCSD/BBC1 B3LYP

Atom A Eslzlf E!Zw /E ComputEsilf ExpeCtEstlf AEilf A/:elf

Cl -37.36288  0.162663 -37.43459  -37.45758 -45.0 14.4
C2 -37.36288  0.162663 -37.43510 -37.45758 -45.3 14.1
03 -74.68303  0.325140 -74.86393  -74.87233 -113.5 53
04 -74.68303  0.325140 -74.86403 -74.87233 -113.6 52
H5 -0.30250  0.001317 -0.29928 -0.30326 2.0 2.5
H6 -0.30250  0.001317 -0.29928 -0.30326 2.0 2.5
H7 -0.45770  0.001993 -0.45428 -0.45886 2.1 2.9
H8 -0.45770  0.001993 -0.45428 -0.45886 2.1 2.9
H9 -0.45770  0.001993 -0.45428 -0.45886 2.1 2.9
H10 -0.45770  0.001993 -0.45428 -0.45886 2.1 2.9

a . . . . A _ A A . A _
) Self-atomic energies are in au. Differences AE_; = (E_ )ssyr — (Ey; )ccspmaer and relative errors A, =

ComputEA _ EXpectEA

1 -1
i . are in kcal mol™.
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Table S23. Relative to the CCSD/BBCI data, analysis of self-atomic energies computed for the Ecl conformer
of glycol at the B3LYP-GD3 level.?

CCSD/BBC1 B3LYP-GD3

Atom A Es/:lf E£lf /E Commestlf EXPCCtE;:lf AEs/:lf A?elf

Cl1 -37.36288  0.162663 -37.43546  -37.45825 -45.5 14.3
C2 -37.36288  0.162663  -37.43603 -37.45825 -45.9 13.9
03 -74.68303  0.325140 -74.86451 -74.87366 -113.9 5.7
04 -74.68303  0.325140 -74.86454 -74.87366 -113.9 5.7
H5 -0.30250  0.001317 -0.29924 -0.30327 2.0 2.5
Hé6 -0.30250  0.001317 -0.29924 -0.30327 2.0 2.5
H7 -0.45770  0.001993 -0.45432 -0.45887 2.1 2.9
HS8 -0.45770  0.001993 -0.45432 -0.45887 2.1 2.9
H9 -0.45770  0.001993 -0.45432 -0.45887 2.1 2.9
H10 -0.45770  0.001993 -0.45432 -0.45887 2.1 2.9

a ; , ; , — n ; A
) Self-atomic energies are in au. Differences AE_ . = (E_; Jssryr-aps — (E Jocsppser and relative errors Al =

ComputEA _ ExpectEA

are in kcal mol .
self self

Table S24. Relative to the CCSD/BBCI data, analysis of self-atomic energies computed for the Ecl conformer
of glycol at the MP2/Miiller level.?

CCSD/BBC1 MP2/Miiller

Atom A Estlf E;:lf /E CommesAelf Exmesﬁlf AEs?lf A[:elf

Cl -37.36288  0.162663 -37.40361 -37.35702 -25.6 -29.2
C2 -37.36288  0.162663  -37.40376 -37.35702 -25.7 -29.3
03 -74.68303  0.325140 -74.75437 -74.67132 -44.8 -52.1
04 -74.68303  0.325140 -74.75416  -74.67132 -44.6 -52.0
H5 -0.30250  0.001317 -0.30231 -0.30245 0.1 0.1
H6 -0.30250  0.001317 -0.30230 -0.30245 0.1 0.1
H7 -0.45770  0.001993 -0.46590 -0.45763 -5.1 -5.2
H8 -0.45770  0.001993 -0.46590 -0.45763 -5.1 -5.2
H9 -0.45770  0.001993 -0.46590 -0.45763 -5.1 -5.2
H10 -0.45770  0.001993 -0.46591 -0.45763 -5.1 -5.2

A

a ; 3 - ; — - ; A
) Self-atomic energies are in au. Differences AE, = (E_ Ivpamiter — (E Jecspaer and relative errors A' . =

ComputEA _ ExpectEA

. 1
i . are in kcal mol™.
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From data in Tables S13-S24, several general trends are observed, namely:

(1) Considering absolute values of differences in the computed self-atomic energies, AE2, =

(Eslzlf )_OT - (Es/zlf lCSD/BBCI, we found the following trend ‘AESOelf

C
> ‘AEself

>> ‘AE Sflf‘ . Typically,

>>

‘AES’:lf A’:elf‘ for O- and C-atoms, but differences and relative errors computed for H-atoms are

comparable.

(2) The self-atomic energies computed at B3LYP and B3LYP/GD3 for O- and C-atoms are

systematically larger (more negative) than the CCSD/BBCI values; hence AEZ, < 0. In reality,
however, B3LYP generates underestimated self-atomic energies of O- and C-atoms resulting in A%, >
0. Self-atomic energies of H-atoms are slightly underestimated (AE~, and A%, values are small and
positive).

A

(3) There is no change in sign at HF; all AE,, and A", values are positive; self-atomic energies of

all atoms are being under-estimated.

(4) There is no change in sign at MP2/Miiller and, except H3 and HS, all AE®, and A% . values are

negative hence they were overestimated.
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Figure S5. Using CCSD/BBCI data as a reference, relative errors (RE) in computed self-atomic energies of the
eclipsed and linear conformers of glycol at the indicated levels of theory.
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Table S25. Part (a) shows a full set of interaction energies, E

Lin and LEC conformers of glycol and changes in these interaction energies,

change. In addition and for convenience of interpretation, the atom pairs are also provided in the ascending order
of the computed AE{:{B values (from most negative to most positive values) in Part (b). All values are in kcal mol™

and were obtained at the CCSD/BBCI1 level.

AB
int

computed for all 45 unique atom-pairs in the

AE™® on the Lin — LEC structural

it 2

Part (a) Part (b)

Atom LEC Lin Lin > LEC Atom Lin - LEC
A B EMP AEMNP A B AEN®
Cl (2 -91.19 -89.87 -1.32 04 H6 -40.52
Cl O3 -98.68 -91.80 -6.88 03 HS5 -13.10
Cl 04 -363.14  -370.62 7.49 C2 04 -10.63
Cl HS5 78.29 80.84 -2.55 C2b O3 -7.96
Cl He6 47.76 34.65 13.11 C1 03 -6.88
Cl H7 -137.40  -137.72 0.32 O3b H6 -4.36
Cl HS8 -3.92 -4.93 1.00 C1 H5 -2.55
Cl  H9 -138.87  -137.72 -1.15 03 HS8 -2.48
Cl  HI10 -5.06 -4.93 -0.13 O4b HS5 -2.09
c2 03 -378.58  -370.62 -7.96 04  HS8 -2.08
C2 04 -102.42 -91.80 -10.63 Cl C2 -1.32
C2 H5 38.67 34.65 4.02 Cl1 H9 -1.15
C2 He6 85.16 80.84 431 03 HI10 -0.75
C2 H7 -4.58 -4.93 0.34 03 H7 -0.58
C2 HS8 -135.62  -137.72 2.10 04 H7 -0.50
C2 H9 -5.06 -4.93 -0.14 03 H9 -0.36
C2 HI0 -136.84  -137.72 0.88 H5 H9 -0.36
03 04 137.08 103.17 33.90 C2 H9 -0.14
03 H5 -63.47 -50.37 -13.10 C1 HI10 -0.13
03 He6 -318.71  -314.35 -4.36 04  HI0 -0.12
03 H7 1.53 2.11 -0.58 H7  HI10 -0.09
O3 HS -6.44 -3.97 -2.48 H5 H7 -0.07
03 H9 1.74 2.11 -0.36 H5 HI10 0.03
03 HI10 -4.72 -3.97 -0.75 H6  H7 0.03
04 HS5 -316.44  -314.35 -2.09 H8  HI0 0.12
04 H6 -90.89 -50.37 -40.52 H8  H9 0.14
04 H7 -4.46 -3.97 -0.50 H7  HS8 0.14
04 HS 0.02 2.11 -2.08 H7  H9 0.19
04 H9 -3.22 -3.97 0.75 H9  HI10 0.31
04 HI0 1.98 2.11 -0.12 H6  HI10 0.32
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Table S25 continues.

Part (a) Part (b)

Atom LEC Lin Lin - LEC Atom Lin - LEC
A B E," AE;” A B AE;”
H5 H6 36.97 22.72 14.24 H6 H9 0.32
H5 H7 -1.91 -1.84 -0.07 Cl H7 0.32
HS5 HS8 -0.65 -1.82 1.16 C2 H7 0.34
HS5 H9 -2.20 -1.84 -0.36 04 H9 0.75
HS5 H10 -1.79 -1.82 0.03 C2 H10 0.88
Hé6 H7 -1.78 -1.82 0.03 Cl HS8 1.00
H6 HS8 -0.43 -1.84 1.41 H5 HS8 1.16
H6 H9 -1.50 -1.82 0.32 H6 HS8 1.41
Hé6 HI10 -1.52 -1.84 0.32 C2b HS 2.10
H7 HS8 -0.42 -0.57 0.14 C2 HS5 4.02
H7 H9 -2.32 -2.51 0.19 C2 H6 4.31
H7 H10 -0.55 -0.46 -0.09 Clb 04 7.49
HS8 H9 -0.32 -0.46 0.14 Cl H6 13.11
HS8 HI10 -2.38 -2.51 0.12 H5 H6 14.24
H9 HI10 -0.25 -0.57 0.31 03 04 33.90
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Table S26. Part (a) shows a full set of classical component, ch’B, of interaction energies computed for all 45
unique atom-pairs in the Lin and LEC conformers of glycol and changes in the classical component, AV,*®, on

the Lin — LEC structural change. In addition and for convenience of interpretation, the atom pairs are also
provided in the ascending order of the computed AVCf’B values (from most negative to most positive values) in
Part (b). All values are in kcal mol~! and were obtained at the CCSD/BBCI1 level.

Part (a) Part (b)

Atom LEC Lin Lin - LEC Atom Lin - LEC
A B VP AV A B AV
C1 C2 78.34 78.42 -0.07 04 H6 -37.99
C1 03 -88.27 -80.85 -7.42 03 H5 -13.25
Cl 04 -209.58  -215.79 6.21 C2 04 -11.39
C1 HS5 79.50 82.17 -2.67 03 Ho6 -8.24
C1 H6 48.29 35.15 13.14 C1 03 -7.42
C1 H7 19.68 19.26 0.43 C2 03 -5.42
C1 HS8 0.12 -1.14 1.26 04 HS -3.18
Cl H9 18.41 19.26 -0.85 Cl1 H5 -2.67
Cl1 HI10 -1.10 -1.14 0.04 03 HS8 -2.31
C2 03 -221.21  -215.79 -5.42 04 H5 -1.78
C2 04 -92.24 -80.85 -11.39 03 H9 -1.19
C2 H5 39.11 35.15 3.96 C1 H9 -0.85
C2 H6 86.47 82.17 4.30 03 H7 -0.54
C2 H7 -0.83 -1.14 0.30 03 HI10 -0.43
C2 HS8 21.87 19.26 2.61 H5 H9 -0.37
C2 H9 -1.27 -1.14 -0.13 04 H7 -0.32
C2 H10 19.50 19.26 0.24 H7 H10 -0.13
03 04 146.25 108.94 37.31 C2 H9 -0.13
03 H5 -63.12 -49.87 -13.25 04 H10 -0.10
03 H6 -204.52  -196.27 -8.24 Cl C2 -0.07
03 H7 3.53 4.07 -0.54 HS8 H10 0.00
03 HS8 -0.18 2.14 -2.31 H5 H7 0.01
03 H9 2.88 4.07 -1.19 H7 H9 0.02
03 H10 1.70 2.14 -0.43 C1 H10 0.04
04 H5 -198.05  -196.27 -1.78 HS H9 0.05
04 H6 -87.85 -49.87 -37.99 HS5 H10 0.07
04 H7 1.81 2.14 -0.32 H6 H7 0.09
04 HS8 0.88 4.07 -3.18 H7 HS8 0.12
04 H9 3.29 2.14 1.15 H9 H10 0.22
04 H10 3.97 4.07 -0.10 C2 H10 0.24
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Table S26 continues.

Part (a) Part (b)

Atom LEC Lin Lin - LEC Atom Lin - LEC
A B yae AV A B AV
H5 Ho6 37.09 22.91 14.18 C2 H7 0.30
H5 H7 -1.73 -1.74 0.01 Ho6 H10 0.35
H5 HS -0.59 -1.78 1.19 Ho6 H9 0.38
H5 H9 -2.11 -1.74 -0.37 Cl H7 0.43
H5 H10 -1.71 -1.78 0.07 04 H9 1.15
H6 H7 -1.70 -1.78 0.09 H5 H8 1.19
Ho6 HS -0.08 -1.74 1.66 Cl HS 1.26
Ho6 H9 -1.41 -1.78 0.38 Ho6 HS 1.66
Ho6 H10 -1.38 -1.74 0.35 C2 HS 2.61
H7 H8 0.20 0.08 0.12 C2 H5 3.96
H7 H9 0.69 0.67 0.02 C2 H6 4.30
H7 H10 0.08 0.21 -0.13 Cl 04 6.21
HS H9 0.26 0.21 0.05 Cl Ho6 13.14
HS H10 0.67 0.67 0.00 H5 Ho6 14.18
H9 H10 0.30 0.08 0.22 03 04 37.31
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Table S27. Part (a) shows a full set of the XC-term, V)?C"B , of interaction energies computed for all 45 unique atom-

pairs in the Lin and LEC conformers of glycol and changes in the XC-term, AV,%”, on the Lin — LEC structural

change. In addition and for convenience of interpretation, the atom pairs are also provided in the ascending order
of the computed AV)?C’B values (from most negative to most positive values) in Part (b). All values are in kcal

mol~! and were obtained at the CCSD/BBC1 level.

Part (a) Part (b)

Atom LEC Lin Lin —» LEC Atom Lin —» LEC
A B Vol AVEP A B AVEP
C1 C2 -169.54  -168.29 -1.25 03 04 -3.41
Cl 03 -10.41 -10.95 0.54 C2 03 -2.54
C1 04 -153.56  -154.83 1.27 04 H6 -2.53
Cl H5 -1.21 -1.32 0.11 Cl C2 -1.25
Cl H6 -0.53 -0.50 -0.04 C2 HS8 -0.51
Cl1 H7 -157.08  -156.98 -0.10 04 H9 -0.40
C1 HS8 -4.04 -3.79 -0.26 03 H10 -0.32
Cl H9 -157.27  -156.98 -0.29 04 H5 -0.32
C1 H10 -3.96 -3.79 -0.17 C1 H9 -0.29
C2 03 -157.37  -154.83 -2.54 Cl HS8 -0.26
C2 04 -10.19 -10.95 0.76 H6 HS8 -0.24
C2 H5 -0.44 -0.50 0.05 04 H7 -0.17
C2 H6 -1.31 -1.32 0.01 Cl H10 -0.17
C2 H7 -3.75 -3.79 0.04 03 HS8 -0.16
C2 HS8 -157.49  -156.98 -0.51 C1 H7 -0.10
C2 H9 -3.79 -3.79 -0.01 H5 H7 -0.07
C2 H10 -156.34  -156.98 0.64 Ho6 H7 -0.06
03 04 -9.17 -5.77 -3.41 H6 H9 -0.06
03 H5 -0.35 -0.50 0.15 H5 H10 -0.04
03 H6 -114.19  -118.07 3.88 03 H7 -0.04
03 H7 -2.00 -1.96 -0.04 C1 H6 -0.04
03 HS8 -6.27 -6.10 -0.16 H6 H10 -0.03
03 H9 -1.14 -1.96 0.82 H5 HS8 -0.03
03 HI10 -6.42 -6.10 -0.32 04 H10 -0.03
04 H5 -118.39  -118.07 -0.32 C2 H9 -0.01
04 H6 -3.03 -0.50 -2.53 C2 H6 0.01
04 H7 -6.28 -6.10 -0.17 H5 H9 0.01
04 HS8 -0.86 -1.96 1.10 H7 HS8 0.02
04 H9 -6.50 -6.10 -0.40 C2 H7 0.04
04 HI10 -1.99 -1.96 -0.03 H7 H10 0.04
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Table S27 continues.

Part (a) Part (b)

Atom LEC Lin Lin - LEC Atom Lin - LEC
A B Vol AVLE A B AV P
H5 Ho6 -0.12 -0.19 0.07 C2 H5 0.05
H5 H7 -0.18 -0.11 -0.07 H5 Ho6 0.07
H5 HS -0.06 -0.03 -0.03 HS H9 0.09
H5 H9 -0.09 -0.11 0.01 H9  HIO0 0.09
H5 H10 -0.08 -0.03 -0.04 Cl H5 0.11
H6 H7 -0.09 -0.03 -0.06 H8 H10 0.12
Ho6 HS -0.35 -0.11 -0.24 03 H5 0.15
Ho6 H9 -0.09 -0.03 -0.06 H7 H9 0.17
Ho6 H10 -0.14 -0.11 -0.03 Cl 03 0.54
H7 H8 -0.62 -0.64 0.02 C2 H10 0.64
H7 H9 -3.01 -3.18 0.17 C2 04 0.76
H7 H10 -0.63 -0.67 0.04 03 H9 0.82
H8 H9 -0.59 -0.67 0.09 04 HS 1.10
HS H10 -3.05 -3.18 0.12 Cl 04 1.27
H9 H10 -0.55 -0.64 0.09 03 Ho6 3.88
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Table S28. Part (a) shows a full set of interaction energies, E

Lin and Ecl conformers of glycol and changes in these interaction energies,

change. In addition and for convenience of interpretation, the atom pairs are also provided in the ascending order
of the computed AE{:{B values (from most negative to most positive values) in Part (b). All values are in kcal mol™

and were obtained at the CCSD/BBCI1 level.

AB
int

it 2

computed for all 45 unique atom-pairs in the

AE™® on the Lin — Ecl structural

Part (a) Part (b)
Atom Ecl Lin Lin — Ecl Atom Lin — Ecl

A B E," AE,” A B AE,”

Cl C2 -81.00 -89.87 8.88 03 H5 -9.06
Cl 03 -97.02 -91.80 -5.23 04 H6 -9.06
Cl 04 -372.06  -370.62 -1.43 Cl 03 -5.23
Cl H5 82.40 80.84 1.56 C2 04 -5.23
C1 H6 37.71 34.65 3.06 Cl H7 -3.58
Cl H7 -141.30  -137.72 -3.58 Cl1 H9 -3.58
Cl HS8 -6.60 -4.93 -1.68 C2 HS8 -3.58
Cl H9 -141.30  -137.72 -3.58 C2 H10 -3.58
Cl H10 -6.60 -4.93 -1.68 Cl HS8 -1.68
C2 03 -372.06  -370.62 -1.43 Cl H10 -1.68
C2 04 -97.02 -91.80 -5.23 C2 H7 -1.68
C2 H5 37.71 34.65 3.06 C2 H9 -1.68
C2 H6 82.40 80.84 1.56 H5 H7 -1.53
C2 H7 -6.60 -4.93 -1.68 H5 H9 -1.53
Cc2 HS8 -141.30  -137.72 -3.58 H6 HS8 -1.53
C2 H9 -6.60 -4.93 -1.68 H6 H10 -1.53
C2 H10 -141.30  -137.72 -3.58 Cl 04 -1.43
03 04 121.19 103.17 18.02 C2 03 -1.43
03 H5 -59.43 -50.37 -9.06 H5 HS8 -0.41
03 H6 -309.99  -314.35 4.36 HS5 HI10 -0.41
03 H7 3.69 2.11 1.59 Hé6 H7 -0.41
03 HS8 -1.45 -3.97 2.51 Hé6 H9 -0.41
(OX] H9 3.69 2.11 1.59 H7 HS8 -0.32
03 H10 -1.45 -3.97 2.51 H9 H10 -0.32
04 H5 -309.99  -314.35 4.36 H7 H9 -0.14
04 H6 -59.43 -50.37 -9.06 H8 H10 -0.14
04 H7 -1.45 -3.97 2.51 H7 H10 0.21
04 HS8 3.69 2.11 1.59 HS8 H9 0.21
04 H9 -1.45 -3.97 2.51 Cl H5 1.56
04 H10 3.69 2.11 1.59 C2 H6 1.56
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Table S28 continues.

Part (a) Part (b)
Atom Ecl Lin Lin — Ecl Atom Lin — Ecl

A B E," AE;” A B AE”
H5 H6 25.93 22.72 3.21 03 H7 1.59
H5 H7 -3.37 -1.84 -1.53 03 H9 1.59
HS5 HS8 -2.23 -1.82 -0.41 04 HS8 1.59
HS5 H9 -3.37 -1.84 -1.53 04 H10 1.59
H5 H10 -2.23 -1.82 -0.41 03 HS8 2.51
H6 H7 -2.23 -1.82 -0.41 03 H10 2.51
H6 HS8 -3.37 -1.84 -1.53 04 H7 2.51
H6 H9 -2.23 -1.82 -0.41 04 H9 2.51
H6 H10 -3.37 -1.84 -1.53 C1 H6 3.06
H7 HS8 -0.88 -0.57 -0.32 C2 HS5 3.06
H7 H9 -2.65 -2.51 -0.14 H5 H6 3.21
H7 H10 -0.25 -0.46 0.21 03 H6 4.36
HS8 H9 -0.25 -0.46 0.21 04 H5 4.36
HS8 HI10 -2.65 -2.51 -0.14 Cl C2 8.88
H9 H10 -0.88 -0.57 -0.32 03 04 18.02
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Table S29. Part (a) shows a full set of classical component, ch’B, of interaction energies computed for all 45
unique atom-pairs in the Ecl and Lin conformers of glycol and changes in the classical component, AVf’B , on the

Lin — Ecl structural change. In addition and for convenience of interpretation, the atom pairs are also provided
in the ascending order of the computed AV values (from most negative to most positive values) in Part (b). All
values are in kcal mol~' and were obtained at the CCSD/BBCI level.

Part (a) Part (b)
Atom Ecl Lin Lin — Ecl Atom Lin — Ecl

A B VP AV A B AV
C1 C2 81.66 78.42 3.24 03 H5 -8.90
Cl 03 -89.13 -80.85 -8.28 04 Ho6 -8.90
Cl 04 -214.54  -215.79 1.25 Cl 03 -8.28
C1 HS5 83.83 82.17 1.66 C2 04 -8.28
C1 H6 38.20 35.15 3.05 C1 H7 -3.24
C1 H7 16.02 19.26 -3.24 C1 H9 -3.24
C1 HS8 -2.54 -1.14 -1.40 C2 HS -3.24
Cl H9 16.02 19.26 -3.24 C2 H10 -3.24
Cl1 HI10 -2.54 -1.14 -1.40 H5 H7 -1.49
C2 03 -214.54  -215.79 1.25 H5 H9 -1.49
C2 04 -89.13 -80.85 -8.28 Ho6 HS8 -1.49
C2 H5 38.20 35.15 3.05 H6 H10 -1.49
C2 H6 83.83 82.17 1.66 Cl HS -1.40
C2 H7 -2.54 -1.14 -1.40 Cl1 H10 -1.40
C2 HS8 16.02 19.26 -3.24 C2 H7 -1.40
C2 H9 -2.54 -1.14 -1.40 C2 H9 -1.40
C2 H10 16.02 19.26 -3.24 H5 HS8 -0.41
03 04 136.45 108.94 27.51 H5 H10 -0.41
03 H5 -58.77 -49.87 -8.90 H6 H7 -0.41
03 H6 -191.06  -196.27 5.21 Ho6 H9 -0.41
03 H7 4.39 4.07 0.32 H7 H10 0.04
03 HS8 5.13 2.14 2.99 HS8 H9 0.04
03 H9 4.39 4.07 0.32 H7 H9 0.13
03 H10 5.13 2.14 2.99 HS8 H10 0.13
04 H5 -191.06  -196.27 5.21 03 H7 0.32
04 H6 -58.77 -49.87 -8.90 03 H9 0.32
04 H7 5.13 2.14 2.99 04 HS8 0.32
04 HS8 4.39 4.07 0.32 04 H10 0.32
04 H9 5.13 2.14 2.99 H7 HS8 0.50
04 H10 4.39 4.07 0.32 H9 H10 0.50
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Table S29 continues.

Part (a) Part (b)
Atom Ecl Lin Lin — Ecl Atom Lin — Ecl

A B yae AV A B AV
H5 H6 26.14 2291 3.23 Cl 04 1.25
H5 H7 -3.23 -1.74 -1.49 C2 03 1.25
HS5 HS8 -2.19 -1.78 -0.41 Cl H5 1.66
HS5 H9 -3.23 -1.74 -1.49 C2 Ho6 1.66
H5 H10 -2.19 -1.78 -0.41 03 HS8 2.99
H6 H7 -2.19 -1.78 -0.41 03 H10 2.99
H6 HS8 -3.23 -1.74 -1.49 04 H7 2.99
H6 H9 -2.19 -1.78 -0.41 04 H9 2.99
H6 HI10 -3.23 -1.74 -1.49 Cl H6 3.05
H7 HS8 0.58 0.08 0.50 C2 H5 3.05
H7 H9 0.80 0.67 0.13 H5 H6 3.23
H7 H10 0.25 0.21 0.04 Cl C2 3.24
HS8 H9 0.25 0.21 0.04 03 H6 5.21
HS8 HI10 0.80 0.67 0.13 04 H5 5.21
H9 H10 0.58 0.08 0.50 03 04 27.51
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Table S30. Part (a) shows a full set of the XC-term, V)?C"B , of interaction energies computed for all unique 45 atom-

pairs in the Ecl and Lin conformers of glycol and changes in the XC-term, AV,”, on the Lin — Ecl structural

change. In addition and for convenience of interpretation, the atom pairs are also provided in the ascending order
of the computed AV)?C’B values (from most negative to most positive values) in Part (b). All values are in kcal

mol~! and were obtained at the CCSD/BBC1 level.

Part (a) Part (b)
Atom Ecl Lin Lin — Ecl Atom Lin — Ecl

A B Vol AVEP A B AVEP

C1 C2 -162.65  -168.29 5.64 03 04 -9.49
Cl 03 -7.90 -10.95 3.05 C1 04 -2.68
C1 04 -157.51  -154.83 -2.68 C2 03 -2.68
C1 H5 -1.43 -1.32 -0.10 03 H6 -0.86
Cl Hé6 -0.48 -0.50 0.01 04 H5 -0.86
Cl H7 -157.32  -156.98 -0.34 H7 HS8 -0.82
C1 HS8 -4.06 -3.79 -0.28 H9 H10 -0.82
Cl H9 -157.32  -156.98 -0.34 03 HS8 -0.48
C1 H10 -4.06 -3.79 -0.28 03 H10 -0.48
C2 03 -157.51  -154.83 -2.68 04 H7 -0.48
C2 04 -7.90 -10.95 3.05 04 H9 -0.48
C2 H5 -0.48 -0.50 0.01 Cl1 H7 -0.34
C2 H6 -1.43 -1.32 -0.10 Cl1 H9 -0.34
C2 H7 -4.06 -3.79 -0.28 C2 HS8 -0.34
C2 HS8 -157.32  -156.98 -0.34 C2 H10 -0.34
C2 H9 -4.06 -3.79 -0.28 Cl HS8 -0.28
C2 H10 -157.32  -156.98 -0.34 C1 H10 -0.28
03 04 -15.26 -5.77 -9.49 C2 H7 -0.28
03 H5 -0.67 -0.50 -0.16 C2 H9 -0.28
03 H6 -118.93  -118.07 -0.86 H7 H9 -0.27
03 H7 -0.70 -1.96 1.26 HS8 H10 -0.27
03 HS8 -6.58 -6.10 -0.48 03 H5 -0.16
03 H9 -0.70 -1.96 1.26 04 H6 -0.16
03 H10 -6.58 -6.10 -0.48 Cl1 H5 -0.10
04 H5 -118.93  -118.07 -0.86 C2 H6 -0.10
04 H6 -0.67 -0.50 -0.16 H5 H7 -0.03
04 H7 -6.58 -6.10 -0.48 H5 H9 -0.03
04 HS8 -0.70 -1.96 1.26 H6 HS8 -0.03
04 H9 -6.58 -6.10 -0.48 H6 H10 -0.03
04 H10 -0.70 -1.96 1.26 H5 H6 -0.02
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Table S30 continues.

Part (a) Part (b)
Atom Ecl Lin Lin — Ecl Atom Lin — Ecl

A B Vol AVLE A B AV P
H5 H6 -0.20 -0.19 -0.02 H5 HS 0.00
H5 H7 -0.14 -0.11 -0.03 H5 H10 0.00
HS5 HS8 -0.04 -0.03 0.00 H6 H7 0.00
H5 H9 -0.14 -0.11 -0.03 Ho6 H9 0.00
H5 H10 -0.04 -0.03 0.00 Cl H6 0.01
H6 H7 -0.04 -0.03 0.00 C2 H5 0.01
H6 HS8 -0.14 -0.11 -0.03 H7 H10 0.16
H6 H9 -0.04 -0.03 0.00 HS8 H9 0.16
H6 HI10 -0.14 -0.11 -0.03 03 H7 1.26
H7 HS8 -1.46 -0.64 -0.82 03 H9 1.26
H7 H9 -3.45 -3.18 -0.27 04 HS8 1.26
H7 H10 -0.51 -0.67 0.16 04 H10 1.26
HS8 H9 -0.51 -0.67 0.16 Cl 03 3.05
HS8 HI10 -3.45 -3.18 -0.27 C2 04 3.05
H9 H10 -1.46 -0.64 -0.82 Cl C2 5.64
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Table S31. Relative to the CCSD/BBC1 data, analysis of interaction energies obtained at the HF level for
covalently bonded atom-pairs and intramolecular interaction O4---H6 in the LEC of glycol.?

CCSD/BBC1 HF
Atom A AtomB  E>° EME Comput pAB Bxpect pAB - ARAB - AMBof error
Cl C2 -91.2  6.32638E-04 -64.1 -90.9 27.1 26.8 -41.8
Cl 04 -363.1  2.51920E-03 -471.1 -362.0 -108.0 -109.1 23.2
Cl H7 -137.4  9.53175E-04 -165.4 -137.0 -28.0 -28.5 17.2
Cl H9 -138.9  9.63366E-04 -168.2 -138.4 -29.3 -29.7 17.7
C2 03 -378.6  2.62634E-03 -492.4 3774 -113.8 -115.0 23.4
C2 H8 -135.6  9.40822E-04 -162.8 -135.2 -27.1 -27.6 16.9
C2 H10 -136.8  9.49285E-04 -165.2 -136.4 -28.3 -28.8 17.4
03 H6 -318.7  2.21099E-03 -366.7 -317.7 -48.0 -49.1 13.4
04 H5 -316.4  2.19526E-03 -362.5 -3154 -46.0 -47.0 13.0
04 Ho6 -90.9 6.30517E-04 -103.9 -90.6 -13.0 -13.3 12.8

2) Interaction energies, differences AEX® = (E

nt

A Yue — (EN® )cespmeer and relative errors ANE = ComupAS

int nt nt

Poet EAB are in keal mol™.

Table S32. Relative to the CCSD/BBCI1 data, analysis of interaction energies obtained at the B3LYP level for
covalently bonded atom-pairs and intramolecular interaction O4---H6 in the LEC of glycol.?

CCSD/BBC1 B3LYP
AtomA  AtomB  E.0 ELP/E STUERR S BRRELEAELS ALY Y%-error
Cl C2 -91.2  6.32638E-04 -117.1 -91.4 -25.9 -25.7 22.0
Cl 04 -363.1  2.51920E-03 -352.8 -364.1 10.3 11.2 -3.2
Cl H7 -137.4  9.53175E-04 -149.5 -137.7 -12.1 -11.8 7.9
Cl H9 -138.9  9.63366E-04 -150.7 -139.2 -11.9 -11.5 7.6
C2 03 -378.6  2.62634E-03 -368.6 -379.5 10.0 11.0 -3.0
C2 HS8 -135.6  9.40822E-04 -147.2 -136.0 -11.6 -11.2 7.6
C2 H10 -136.8  9.49285E-04 -148.4 -137.2 -11.6 -11.3 7.6
03 H6 -318.7  2.21099E-03 -322.0 -319.5 -3.2 2.4 0.8
04 H5 -316.4  2.19526E-03 -319.7 -317.2 -33 -2.5 0.8
04 H6 -90.9  6.30517E-04 -86.1 -91.1 4.8 5.0 -5.8

%) Interaction energies, differences AEX" = (EX" )gsiye — (E" )cespmpeer and relative errors AMP = ©m gAD

nt nt nt nt

Poet pAB are in keal mol .
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Table S33. Relative to the CCSD/BBCI1 data, analysis of interaction energies obtained at the B3LYP-GD3 level

for covalently bonded atom-pairs and intramolecular interaction O4---H6 in the LEC of glycol.?

CCSD/BBC1 B3LYP-GD3
Atom A AtomB  E}° EMIE Comput ppAB - Expect pAB - ARAB - AMS o error
Cl C2 -91.2 6.32638E-04 -117.4 -91.4 -26.2 -26.0 22.1
Cl 04 -363.1 2.51920E-03 -351.9 -364.1 11.2 12.1 34
Cl H7 -137.4 9.53175E-04 -149.4 -137.7 -12.0 -11.7 7.8
Cl H9 -138.9 9.63366E-04 -150.7 -139.2 -11.8 -11.5 7.6
C2 03 -378.6  2.62634E-03 -367.7 -379.5 10.9 11.8 -3.2
C2 HS -135.6  9.40822E-04 -147.2 -136.0 -11.6 -11.2 7.6
C2 H10 -136.8 9.49285E-04 -148.3 -137.2 -11.5 -11.2 7.5
03 H6 -318.7 2.21099E-03 -321.8 -319.5 -3.1 2.3 0.7
04 H5 -316.4  2.19526E-03 -319.6 -317.2 -3.1 -2.3 0.7
04 H6 -90.9 6.30517E-04 -85.8 -91.1 5.1 54 -6.2
%) Interaction energies, differences AE.S® = (E.S")psiypaps — (EL")ccspmser and relative errors AP =

Comput EA,B

Expect 77 A,B
int E int

are in kcal mol!.

Table S34. Relative to the CCSD/BBCI1 data, analysis of interaction energies obtained at the MP2/Miiller level

for covalently bonded atom-pairs and intramolecular interaction O4---H6 in the LEC of glycol.?

CCSD/BBC1 MP2/Miiller
Atom A AtomB  E.° EME Comput ppAB - Expect pAB - A AB AYP Y%-error
Cl C2 -91.2  6.32638E-04 -99.2 -91.2 -8.0 -8.0 8.1
C1 04 -363.1 2.51920E-03 -352.4 -363.1 10.7 10.7 -3.0
Cl H7 -137.4  9.53175E-04 -139.4 -137.4 -2.0 -2.0 1.4
Cl H9 -138.9  9.63366E-04 -140.8 -138.8 -1.9 -2.0 1.4
C2 03 -378.6  2.62634E-03 -368.6 -378.5 10.0 9.9 -2.7
C2 H8 -135.6  9.40822E-04 -137.2 -135.6 -1.6 -1.6 1.2
C2 H10 -136.8  9.49285E-04 -138.6 -136.8 -1.7 -1.8 1.3
03 H6 -318.7  2.21099E-03 -324.9 -318.7 -6.2 -6.2 1.9
04 H5 -316.4  2.19526E-03 -321.7 -316.4 -53 -53 1.7
04 Hé6 -90.9  6.30517E-04 -93.0 -90.9 2.1 2.1 2.2

AB A, A

%) Interaction energies, differences AE>® = (EM® \vpomiter — (E" )ecspmsrer and relative errors AP

nt

— Bt pAB are in keal/mol.
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Table S35. Relative to the CCSD/BBCI data, analysis of interaction energies obtained

covalently bonded atom-pairs in the Lin conformer of glycol.?

CCSD/BBC1 HF
Atom A AtomB  E> EME  CompphB BeetpAB o ApAB AR o error
Cl C2 -89.9  6.23500E-04 -62.7 -89.6 272 269  -43.0
Cl 04 -370.6  2.57119E-03 -481.6 3694 -111.0  -1122 233
Cl H7 -137.7  9.55436E-04 -166.1 -1373 283 -288 17.3
Cl H9 -137.7  9.55436E-04 -166.1 1373 283  -288 17.3
C2 03 -370.6  2.57119E-03 -481.6 3694 -111.0  -112.2 233
C2 HS -137.7  9.55436E-04 -166.1 1373 283  -288 17.3
C2 H10 -137.7  9.55436E-04 -166.1 1373 283  -288 17.3
03 H6 -3143  2.18078E-03 -361.8 3133 474 -484 13.4
04 H5 -3143  2.18078E-03 -361.8 3133 474 -484 13.4

) Interaction energies, differences

Expect EA,B
int

are in kcal mol'.

AB
AE,

int int

= (EX"ur — (EXP)cespmeer and relative errors

nt

AB _ Comput 7A,B
AN = R

int

at the HF levels for

Table S36. Relative to the CCSD/BBCI1 data, analysis of interaction energies obtained at the B3LYP level for
covalently bonded atom-pairs in the Lin conformer of glycol.?

CCSD/BBC1 B3LYP
Atom A AtomB  E> EME Comput pAB Bxpect pAB - ARAB - AMB o error
Cl C2 -89.9  6.23500E-04 -115.5 -90.1 -25.7 -25.4 22.0
Cl 04 -370.6  2.57119E-03 -361.0 -371.6 9.6 10.5 -2.9
Cl H7 -137.7  9.55436E-04 -149.7 -138.1 -12.0 -11.6 7.8
Cl H9 -137.7  9.55436E-04 -149.7 -138.1 -12.0 -11.6 7.8
C2 03 -370.6  2.57119E-03 -361.0 -371.6 9.6 10.5 -2.9
C2 H8 -137.7  9.55436E-04 -149.7 -138.1 -12.0 -11.6 7.8
C2 H10 -137.7  9.55436E-04 -149.7 -138.1 -12.0 -11.6 7.8
03 H6 -314.3  2.18078E-03 -318.9 -315.1 -4.6 -3.8 1.2
04 H5 -314.3  2.18078E-03 -318.9 -315.1 -4.6 -3.8 1.2

) Interaction energies, differences AE

Expect EA,B
int

are in kcal mol'.

2 = CEnP e (ELY
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nt

)cespaaer and relative errors A

int

nt

AB _ ComputEA,B o



Table S37. Relative to the CCSD/BBCI1 data, analysis of interaction energies obtained at the B3LYP-GD3 level
for covalently bonded atom-pairs in the Lin conformer of glycol.?

CCSD/BBC1 B3LYP-GD3
Atom A AtomB  E> EME  CompphB BeetpAB o ApAB AR o error
Cl C2 -89.9  6.23500E-04 -115.6 90.1  -257 255 22.1
Cl 04 -370.6  2.57119E-03 -360.6 -371.6 10.0 10.9 -3.0
Cl H7 -137.7  9.55436E-04 -149.6 1381 -119  -116 7.7
Cl H9 -137.7  9.55436E-04 -149.6 1381 -119  -116 7.7
C2 03 -370.6  2.57119E-03 -360.6 -371.6 10.0 10.9 -3.0
C2 HS -137.7  9.55436E-04 -149.6 1381  -119  -116 7.7
C2 H10 -137.7  9.55436E-04 -149.6 1381  -119  -116 7.7
03 H6 -3143  2.18078E-03 -318.9 -315.2 4.5 -3.7 1.2
04 H5 -3143  2.18078E-03 -318.9 -315.2 -4.5 -3.7 1.2

) Interaction energies, differences AFE
Comput EA,B _

int

Expect EA,B
int

AB
int

are in kcal mol!.

int

— AB AB . AB _
= (E.; )esLye-ops — (E,; )ccsppeer and relative errors A

Table S38. Relative to the CCSD/BBC1 data, analysis of interaction energies obtained at the MP2/Miiller level
for covalently bonded atom-pairs in the Lin conformer of glycol.?

CCSD/BBC1 MP2/Miiller
Atom A AtomB  E> EME Comput pAB Bxpect pAB - ARAB - AMB o error
Cl C2 -89.9  6.23500E-04 -97.3 -89.9 -7.4 -7.5 7.7
Cl 04 -370.6  2.57119E-03 -361.0 -370.6 9.6 9.6 2.7
Cl H7 -137.7  9.55436E-04 -139.7 -137.7 -2.0 -2.0 1.5
Cl H9 -137.7  9.55436E-04 -139.7 -137.7 -2.0 -2.0 1.4
C2 03 -370.6  2.57119E-03 -361.0 -370.6 9.6 9.6 -2.7
C2 H8 -137.7  9.55436E-04 -139.7 -137.7 -2.0 -2.0 1.5
C2 H10 -137.7  9.55436E-04 -139.7 -137.7 -2.0 -2.0 1.4
03 H6 -314.3  2.18078E-03 -320.7 -314.3 -6.4 -6.4 2.0
04 H5 -314.3  2.18078E-03 -320.7 -314.3 -6.4 -6.4 2.0

) Interaction energies, differences AE

_ Expect EA,B
int

are in kcal mol.
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iI:t,B = ( Ei’;’B )MPZ/Miiller - (Eiﬁt’

nt

nt

B)ccspmaer and relative errors AME = Comput pAB



Table S39. Relative to the CCSD/BBC1 data, analysis of interaction energies obtained at the HF level for
covalently bonded atom-pairs and the intramolecular O3:--O4 interaction in the Ecl conformer of glycol.?

CCSD/BBC1 HF
Atom A Atom B EMNP EME comput pAB - Bt pAB - AR AD ALY Y%-error
C1 C2 -81.0  5.61947E-04 -51.2 -80.7 29.8 29.6 -57.8
C1 04 -372.1  2.58130E-03 -489.8 -3709  -117.7  -118.9 243
Cl H7 -141.3  9.80326E-04 -171.8 -140.8 -30.5 -30.9 18.0
Cl H9 -141.3  9.80326E-04 -171.8 -140.8 -30.5 -30.9 18.0
C2 03 -372.1  2.58130E-03 -489.7 -3709  -117.7  -118.8 243
C2 HS8 -141.3  9.80326E-04 -171.8 -140.8 -30.5 -30.9 18.0
C2 H10 -141.3  9.80326E-04 -171.8 -140.8 -30.5 -30.9 18.0
03 H6 -310.0  2.15069E-03 -358.4 -309.0 -48.4 -49.4 13.8
04 H5 -310.0  2.15069E-03 -358.4 -309.0 -48.4 -49.4 13.8
03 04 121.2  -8.40799E-04 168.1 120.8 46.9 473 28.1

Comput EA,B _
int

: : : AB __ AB AB . AB __
%) Interaction energies, differences AE.." = (E..” Jur — (E,; )ccspssc and relative errors A7 =

mt nt

Poet pAB are in keal mol .

Table S40. Relative to the CCSD/BBCI1 data, analysis of interaction energies obtained at the B3LYP level for
covalently bonded atom-pairs and the intramolecular O3:--O4 interaction in the Ecl conformer of glycol.?

CCSD/BBC1 B3LYP
AomA AtmB  ES ENUE CTUENS SREN ARY Y vemor
C1 C2 -81.0 5.61947E-04 -106.2 -81.2 -25.2 -25.0 23.6
C1 04 -372.1 2.58130E-03 -364.6 -373.0 7.5 8.4 -2.3
Cl H7 -141.3 9.80326E-04 -153.0 -141.7 -11.7 -11.4 7.4
Cl H9 -141.3 9.80326E-04 -153.0 -141.7 -11.7 -11.4 7.4
C2 03 -372.1 2.58130E-03 -364.6 -373.0 7.5 8.4 -2.3
C2 HS8 -141.3 9.80326E-04 -153.0 -141.7 -11.7 -11.4 7.4
C2 H10 -141.3 9.80326E-04 -153.0 -141.7 -11.7 -11.4 7.4
03 H6 -310.0  2.15069E-03 -315.4 -310.8 -5.4 -4.6 1.5
04 H5 -310.0 2.15069E-03 -3154 -310.8 -54 -4.6 1.5
03 04 121.2  -8.40799E-04 121.4 121.5 0.3 -0.1 0.0

AB _ Comput ;mAB
Aint Eint

%) Interaction energies, differences AEX® = (EX® )psyr — (EL" )ecspmeer and relative errors

nt

Pt pAB are in keal mol .
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Table S41. Relative to the CCSD/BBCI1 data, analysis of interaction energies obtained at the B3LYP-GD3 level
for covalently bonded atom-pairs and the intramolecular O3---O4 interaction in the Ecl conformer of glycol.?

CCSD/BBC1 B3LYP-GD3
Atom A AtomB  E.° EME comput pAB - Bt pAB - AR AD ALY Y%-error
C1 C2 -81.0  5.61947E-04 -106.4 -81.2 -25.4 -25.2 237
C1 04 -372.1 2.58130E-03 -363.7 -373.0 8.3 9.3 -2.6
Cl H7 -141.3 9.80326E-04 -153.0 -141.7 -11.7 -11.3 7.4
Cl H9 -141.3 9.80326E-04 -153.0 -141.7 -11.7 -11.3 7.4
C2 03 -372.1 2.58130E-03 -363.7 -373.0 8.3 9.3 -2.6
C2 HS8 -141.3 9.80326E-04 -153.0 -141.7 -11.7 -11.3 7.4
C2 H10 -141.3 9.80326E-04 -153.0 -141.7 -11.7 -11.3 7.4
03 H6 -310.0 2.15069E-03 -315.2 -310.8 -5.2 -4.5 1.4
04 H5 -310.0 2.15069E-03 -315.2 -310.8 -5.2 -4.5 1.4
03 04 121.2  -8.40799E-04 121.2 121.5 0.1 -0.3 -0.2

#) Interaction energies, differences AE{:;B = ( E{:;B )B3LYP-GD3 — (E{:;B )ccspeer and relative errors A

Comput EA,B _
int

Expect EA,B
int

are in kcal mol!.

AB _
int

Table S42. Relative to the CCSD/BBCI1 data, analysis of interaction energies obtained at the MP2/Miiller level
for covalently bonded atom-pairs and the intramolecular O3---O4 interaction in the Ecl conformer of glycol.?

CCSD/BBC1 MP2/Miiller
AomA AtmB  ES ENUE CTUENS SREN ARY Y vemor
C1 C2 -81.0 5.61947E-04 -87.9 -81.0 -6.9 -6.9 7.8
C1 04 -372.1 2.58130E-03 -362.9 -372.0 9.1 9.1 -2.5
Cl H7 -141.3 9.80326E-04 -143.2 -141.3 -1.9 -2.0 1.4
Cl H9 -141.3 9.80326E-04 -143.2 -141.3 -1.9 -2.0 1.4
C2 03 -372.1 2.58130E-03 -363.0 -372.0 9.1 9.0 -2.5
C2 HS8 -141.3 9.80326E-04 -143.2 -141.3 -1.9 -1.9 1.4
C2 H10 -141.3 9.80326E-04 -143.2 -141.3 -1.9 -1.9 1.4
03 H6 -310.0  2.15069E-03 -316.3 -309.9 -6.3 -6.4 2.0
04 H5 -310.0 2.15069E-03 -316.3 -309.9 -6.3 -6.3 2.0
03 04 121.2  -8.40799E-04 126.8 121.2 5.6 5.6 4.4

%) Interaction energies, differences AE>® = ( EN® )vpomitter — (E,

_ Expect EA,B
int

are in kcal mol!.

S44

A,
int

B )CCSD/BBCI and relative errors AI:,I?

—  Comput EA,B
int



Table S43. Relative to the CCSD/BBC1 data, analysis of a classical component of interaction energies obtained
at the HF level for covalently bonded atom-pairs and the intramolecular O4---H6 interaction in the LEC of glycol.?

CCSD/BBC1 HF
Atom A AtomB  V° VAP IE Computyy B Bxpectyy AB - A AB - AMB o error
Cl C2 783 -5.43506E-04 118.5 78.1 40.1 40.4 34.1
Cl 04 209.6  1.45392E-03 -319.3 2089  -109.7 -110.4 34.6
Cl H7 19.7 -1.36560E-04 9.6 196  -10.1  -10.0 -104.3
Cl H9 184 -1.27693E-04 7.0 183  -115  -114 -1638
C2 03 2212  1.53461E-03 -337.6 2205 -1164  -117.1 34.7
C2 H8 219 -1.51739E-04 12.2 21.8 -9.6 9.6  -783
C2 H10 19.5 -1.35299E-04 9.1 194  -104  -104 -1145
03 H6 2045  1.41879E-03 -250.2 2039 457  -463 18.5
04 H5 198.1  1.37395E-03 -242.4 -197.4 443 450 18.5
04 H6 879  6.09474E-04 -102.6 876  -148  -15.0 14.7

- . . . . AB _ AB AB 1
#) Classical components of interaction energies, differences AV = (V" Jur — (V" )ccspprer and relative errors

C t17A,B E; t17AB .
ALP = Fompy s B are in keal mol .

Table S44. Relative to the CCSD/BBC1 data, analysis of a classical component of interaction energies obtained
at the B3LYP level for covalently bonded atom-pairs and the intramolecular O4---H6 interaction in the LEC of
glycol.?

CCSD/BBC1 B3LYP
Atom A AtomB VP VAP IE CompupzaB  Expectyy AB - AP AB - AN of error
Cl C2 783  -5.43506E-04 66.2 785  -121  -123  -186
Cl 04 -209.6  1.45392E-03 -188.2 -210.1 21.4 219 -11.7
Cl H7 19.7  -1.36560E-04 223 19.7 2.6 2.6 11.6
Cl HO 184 -1.27693E-04 21.1 18.5 2.7 2.7 12.6
C2 03 2212 1.53461E-03 -199.8 -221.8 214 219 -11.0
C2 HS 219 -1.51739E-04 247 21.9 2.9 2.8 113
C2 H10 19.5  -1.35299E-04 223 19.6 2.8 2.8 12.4
03 H6 2045  1.41879E-03 -200.1 -205.0 4.4 4.9 2.5
04 H5 -198.1  1.37395E-03 -194.1 -198.6 3.9 4.4 23
04 H6 -87.9  6.09474E-04 -83.8 -88.1 4.0 4.3 -5.1

) Classical components of interaction energies, differences AVC‘I*‘B = (ch‘B )B3LYP — (ch"B )ecspaer and relative

Expect V AB
cl

are in kcal mol .

C t77AB
errors ANP = =T
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Table S45. Relative to the CCSD/BBCI1 data, analysis of a classical component of interaction energies obtained
at the B3LYP-GD3 level for covalently bonded atom-pairs and the intramolecular O4---H6 interaction in the LEC
of glycol.?

CCSD/BBC1 B3LYP-GD3
Atom A Atom B yoP VMIE Computyy AB - Expectyy AB - A AB AL %-error
Cl C2 78.3 -5.43506E-04 65.9 78.5 -12.5 -12.7 -19.3
Cl 04 -209.6  1.45392E-03 -187.3 -210.1 22.2 22.8 -12.2
Cl H7 19.7 -1.36560E-04 22.4 19.7 2.7 2.6 11.7
Cl H9 184 -1.27693E-04 21.1 18.5 2.7 2.7 12.7
C2 03 -221.2  1.53461E-03 -199.1 -221.8 22.1 22.7 -11.4
C2 HS8 21.9 -1.51739E-04 24.7 21.9 2.8 2.8 11.3
C2 H10 19.5 -1.35299E-04 224 19.6 2.9 2.8 12.6
03 Ho6 -204.5  1.41879E-03 -199.9 -205.0 4.6 5.1 -2.6
04 H5 -198.1 1.37395E-03 -193.9 -198.6 4.1 4.6 24
04 H6 -87.9  6.09474E-04 -83.5 -88.1 4.3 4.5 -54

a M 5 : . : AB _ AB AB :
) Classical components of interaction energies, differences AV = (V" )ssLyr-op3 — (V™ )ecspmser and relative

_ Comput VA,B

Expecty-A,B
cl V.

. are in kcal mol™!.

errors AP

Table S46. Relative to the CCSD/BBC1 data, analysis of a classical component of interaction energies obtained
at the MP2/Miiller level for covalently bonded atom-pairs and the intramolecular O4---H6 interaction in the LEC
of glycol.?

CCSD/BBC1 MP2/Miiller
AtomA AtomB V1P Vot [E - Comuy B By B A RE AR 9% error
Cl C2 783  -5.43506E-04 71.8 78.3 -6.5 -6.5 9.1
Cl 04 -209.6  1.45392E-03 -196.8 209.5 127 127 65
Cl H7 19.7  -1.36560E-04 224 19.7 2.7 27 122
Cl H9 184  -1.27693E-04 21.1 18.4 2.7 27 129
C2 03 -221.2  1.53461E-03 -209.2 -221.2 12.0 12.0 -5.7
C2 H8 219 -1.51739E-04 24.7 21.9 2.8 2.8 11.3
C2 H10 19.5  -1.35299E-04 223 19.5 2.8 28 124
03 H6 -204.5  1.41879E-03 -210.7 -204.5 62 62 3.0
04 H5 -198.1  1.37395E-03 -203.9 1980 59 59 2.9
04 H6 -87.9  6.09474E-04 -90.2 -87.8 23 2.4 2.6

; - ; - - AB _ (1, AB AB ;
#) Classical components of interaction energies, differences AV = (V" )gsLyr-ops — (V™ )ccspprer and relative

Comput V AB Expect V AB
cl - cl

errors A%° = are in kcal mol .
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Table S47. Relative to the CCSD/BBCI1 data, analysis of a classical component of interaction energies obtained
at the HF level for covalently bonded atom-pairs in the Lin conformer of glycol.?

CCSD/BBC1 HF
Atom A Atom B yoP VMIE Computyy A Expectyy AB - A AB AY® %eerror
Cl C2 78.4 -5.44002E-04 118.5 78.2 40.1 40.4 34.1
Cl 04 -215.8  1.49705E-03 -328.6 -215.1  -112.8 -113.5 34.5
Cl H7 19.3 -1.33604E-04 8.9 19.2 -10.3 -103  -115.2
Cl H9 19.3 -1.33604E-04 8.9 19.2 -10.3 -10.3  -115.1
C2 03 -215.8  1.49705E-03 -328.6 -215.1  -112.8  -113.5 34.5
C2 HS 19.3  -1.33604E-04 8.9 19.2 -10.3 -103  -115.2
C2 H10 19.3 -1.33604E-04 8.9 19.2 -10.3 -10.3  -115.1
03 H6 -196.3  1.36165E-03 -241.1 -195.6 -44.8 -45.4 18.8
04 H5 -196.3  1.36165E-03 -241.1 -195.6 -44.8 -45.4 18.8

a . . . . . AB _ AB AB 3
) Classical components of interaction energies, differences AV,"" = (V" Jur— (V" )ccspsaer and relative errors

AB _ C t77AB
Acf _ Compu vV _

Expect7,A,B
cl V.

o are in kcal mol™!.

Table S48. Relative to the CCSD/BBCI1 data, analysis of a classical component of interaction energies obtained
at the B3LYP level for covalently bonded atom-pairs in the Lin conformer of glycol.?

CCSD/BBC1 B3LYP
Atom A AtomB VP VAP IE Computpz B Expectyy AB - AP AR AN of error
Cl C2 78.4  -5.44002E-04 65.9 786  -125  -127  -19.2
Cl 04 2158 1.49705E-03 -194.5 -216.3 21.3 218 -112
Cl H7 19.3  -1.33604E-04 22.1 19.3 2.8 2.8 12.5
Cl H9 19.3  -1.33604E-04 22.1 19.3 2.8 2.8 12.5
C2 03 -215.8  1.49705E-03 -194.5 2163 21.3 218 -112
C2 HS 19.3  -1.33604E-04 22.1 19.3 2.8 2.8 12.5
C2 H10 193 -1.33604E-04 22.1 19.3 2.8 2.8 12.5
03 H6 -196.3  1.36165E-03 -192.7 -196.8 3.6 4.1 2.1
O4 H5 -196.3  1.36165E-03 -192.7 -196.8 3.6 4.1 2.1

%) Classical components of interaction energies, differences AV = (V" )psiye — (V" )ccspsrer and relative

Comput V A,B_ Expect V AB
cl

o are in kcal mol™!.

errors A‘E;B =
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Table S49. Relative to the CCSD/BBCI1 data, analysis of a classical component of interaction energies obtained
at the B3LYP-GD3 level for covalently bonded atom-pairs in the Lin conformer of glycol.?

CCSD/BBC1 B3LYP-GD3
Atom A Atom B yoP VMIE Computyy A Expectyy AB - A AB AY® %eerror
Cl C2 78.4 -5.44002E-04 65.8 78.6 -12.6 -12.8 -19.5
Cl 04 -215.8  1.49705E-03 -194.1 -216.3 21.7 22.2 -11.5
Cl H7 19.3 -1.33604E-04 22.1 19.3 2.8 2.7 12.5
Cl H9 19.3 -1.33604E-04 22.1 19.3 2.8 2.7 12.5
C2 03 -215.8  1.49705E-03 -194.1 -216.3 21.7 22.2 -11.5
C2 HS 19.3  -1.33604E-04 22.1 19.3 2.8 2.7 12.5
C2 H10 19.3 -1.33604E-04 22.1 19.3 2.8 2.7 12.5
03 H6 -196.3  1.36165E-03 -192.6 -196.8 3.7 4.2 -2.2
04 H5 -196.3  1.36165E-03 -192.6 -196.8 3.7 4.2 2.2

a M 5 : . : AB _ AB AB :
) Classical components of interaction energies, differences AV = (V" )sLyr-op3 — (V™ )ccspmser and relative

Comput VA,B _

Expecty-A,B
cl V.

errors A%® = " are in kcal mol ™.

Table S50. Relative to the CCSD/BBC1 data, analysis of a classical component of interaction energies obtained
at the MP2/Miiller level for covalently bonded atom-pairs in the Lin conformer of glycol.?

CCSD/BBC1 MP2/Miiller
Atom A Atom B yoP VMIE Computyy AB - Expectyy AB - A AB AN Y%error
Cl C2 78.4 -5.44002E-04 71.9 78.4 -6.6 -6.5 9.1
Cl 04 -215.8  1.49705E-03 -203.6 -215.8 12.2 12.2 -6.0
C1 H7 19.3  -1.33604E-04 22.0 19.3 2.8 2.8 12.5
C1 H9 19.3  -1.33604E-04 22.0 19.3 2.8 2.8 12.5
C2 03 -215.8  1.49705E-03 -203.6 -215.8 12.2 12.2 -6.0
C2 HS8 19.3 -1.33604E-04 22.0 19.3 2.8 2.8 12.5
C2 H10 19.3  -1.33604E-04 22.0 19.3 2.8 2.8 12.5
03 H6 -196.3  1.36165E-03 -202.2 -196.2 -6.0 -6.0 3.0
04 H5 -196.3  1.36165E-03 -202.2 -196.2 -5.9 -6.0 3.0

a M : : . : AB _ AB AB :
) Classical components of interaction energies, differences AV = (V" )vpominer — (V)™ )cesppaer and relative

errors AY? =

Comput VA,B _

cl

ExpectV AB
cl

are in kcal mol!.
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Table S51. Relative to the CCSD/BBCI1 data, analysis of a classical component of interaction energies obtained
at the HF level for covalently bonded atom-pairs and the intramolecular O3:--O4 interaction in the Ecl conformer
of glycol.?

CCSD/BBC1 HF
Atom A Atom B yoP VMIE Computyy AB - Expectyy AB - A AB AL %-error
C1 C2 81.7 -5.66525E-04 125.0 81.4 433 43.6 349
Cl 04 -214.5  1.48848E-03 -333.7 -213.9  -119.1  -119.8 359
C1 H7 16.0 -1.11135E-04 33 16.0 -12.7 -12.7  -383.6
C1 H9 16.0 -1.11135E-04 33 16.0 -12.7 -12.7  -383.9
C2 03 -214.5  1.48848E-03 -333.5 -213.9  -119.0 -119.7 359
Cc2 HS8 16.0 -1.11135E-04 33 16.0 -12.7 -12.7  -382.3
C2 HI10 16.0 -1.11135E-04 33 16.0 -12.7 -12.7  -382.6
03 H6 -191.1  1.32558E-03 -236.6 -190.5 -45.5 -46.2 19.5
04 HS5 -191.1  1.32558E-03 -236.6 -190.5 -45.5 -46.2 19.5
03 04 136.4 -9.46659E-04 175.4 136.0 39.0 39.4 22.5
) Classical components of interaction energies, differences AVCf’B = (Vj’B Yur — ( ch’B )cespeaer and relative errors
ARE = Computy A Expecty AP are in keal mol !

Table S52. Relative to the CCSD/BBC1 data, analysis of a classical component of interaction energies obtained
at the B3LYP level for covalently bonded atom-pairs and the intramolecular O3---O4 interaction in the Ecl
conformer of glycol.?

CCSD/BBC1 B3LYP
Atom A AtomB VP VAP IE CompupzaB  Expectyy AB - AP AR AN of error
Cl C2 81.7 -5.66525E-04 69.5 8.9  -121  -123  -17.7
Cl 04 -214.5  1.48848E-03 -194.7 -215.1 199 204  -10.5
Cl H7 16.0 -1.11135E-04 19.4 16.1 33 3.3 17.0
Cl HO 16.0 -1.11135E-04 19.4 16.1 33 3.3 17.0
C2 03 -214.5  1.48848E-03 -194.6 -215.1 199 205  -10.5
C2 HS 16.0 -1.11135E-04 19.3 16.1 33 33 17.0
C2 H10 16.0 -1.11135E-04 19.3 16.1 33 33 17.0
03 H6 -191.1  1.32558E-03 -188.2 -191.5 2.9 33 -1.8
04 H5 -191.1  1.32558E-03 -188.2 -191.5 2.9 3.3 -1.8
03 04 136.4  -9.46659E-04 129.9 136.8 -6.6 -6.9 -5.3

%) Classical components of interaction energies, differences AV

errors AY® =

Comput V AB
cl -

Expect V AB
cl

are in kcal mol .
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Table S53. Relative to the CCSD/BBC1 data, analysis of a classical component of interaction energies obtained
at the B3LYP-GD3 level for covalently bonded atom-pairs and the intramolecular O3:--O4 interaction in the Ecl

conformer of glycol.?

CCSD/BBC1 B3LYP-GD3
Atom A AtomB  V° VAP IE Computyy B Bxpectyy AB - A AB - AMB o error
Cl C2 81.7 -5.66525E-04 69.1 81.9  -125  -12.8  -184
Cl 04 -214.5  1.48848E-03 -193.9 -215.1 20.7 212 -109
Cl H7 160 -1.11135E-04 19.4 16.1 33 33 17.0
Cl H9 160 -1.11135E-04 19.4 16.1 3.3 3.3 17.0
C2 03 2145  1.48848E-03 -193.8 -215.1 20.7 213 -11.0
C2 HS 16.0 -1.11135E-04 19.4 16.1 33 33 17.0
C2 H10 16.0 -1.11135E-04 19.4 16.1 33 33 17.0
03 H6 -191.1  1.32558E-03 -188.1 -191.6 3.0 3.5 -1.8
04 H5 -191.1  1.32558E-03 -188.1 -191.6 3.0 3.5 -1.8
03 04 136.4  -9.46659E-04 129.7 136.8 -6.8 7.1 -5.5

; - : - - AB _ (1, AB AB ;
#) Classical components of interaction energies, differences AV = (V" )gsLyr-ops — (V™ )ccspprer and relative

errors AY® =

Table S54. Relative to the CCSD/BBC1 data, analysis of a classical component of interaction energies obtained
at the MP2/Miiller level for covalently bonded atom-pairs and the intramolecular O3-:-:O4 interaction in the Ecl

Comput V AB
cl

conformer of glycol.?

Expect V AB
- cl

are in kcal mol .

CCSD/BBC1 MP2/Miiller
Atom A Atom B ch’B ch’B /E Comput ch"B Expect VC?’B AVC’IA’B A‘:B %%-error
Cl1 C2 81.7 -5.66525E-04 75.4 81.6 -6.3 -6.3 -8.3
Cl 04 -214.5 1.48848E-03 -202.8 -214.5 11.7 11.7 -5.8
Cl H7 16.0 -1.11135E-04 19.0 16.0 3.0 3.0 15.9
Cl H9 16.0 -1.11135E-04 19.0 16.0 3.0 3.0 15.9
C2 03 -214.5  1.48848E-03 -202.8 -214.5 11.7 11.7 -5.8
C2 H8 16.0 -1.11135E-04 19.0 16.0 3.0 3.0 15.9
C2 H10 16.0 -1.11135E-04 19.0 16.0 3.0 3.0 15.9
03 Ho6 -191.1 1.32558E-03 -196.8 -191.0 -5.7 -5.8 29
04 H5 -191.1 1.32558E-03 -196.8 -191.0 -5.7 -5.8 2.9
03 04 136.4 -9.46659E-04 136.0 136.4 -0.5 -0.5 -0.3

a M : : . : AB _ AB AB :
) Classical components of interaction energies, differences AV = (V" )mpaminer — (V)™ )cespmaer and relative

errors AP

_ Comput VA,B
cl

Expect V AB
cl

are in kcal mol ..
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Table S55. Relative to the CCSD/BBCI data, analysis of an exchange-correlation component of interaction
energies obtained at the HF level for covalently bonded atom-pairs and the intramolecular O4---H6 interaction in
the LEC of glycol.?

CCSD/BBC1 HF
Atom A AtomB V3" Vel | E Compucyy A Bxeecty BB AVEE A %-error
C1 C2 -169.5  1.17614E-03 -182.6 -169.0 -13.1 -13.6 7.5
Cl 04 -153.6  1.06528E-03 -151.8 -153.1 1.7 1.3 -0.8
Cl H7 -157.1  1.08973E-03 -175.0 -156.6 -18.0 -18.5 10.5
Cl H9 -157.3  1.09106E-03 -175.1 -156.8 -17.8 -18.3 10.5
C2 03 -157.4  1.09173E-03 -154.8 -156.9 2.6 2.0 -1.3
C2 H8 -157.5  1.09256E-03 -175.0 -157.0 -17.5 -18.0 10.3
C2 H10 -156.3  1.08458E-03 -174.2 -155.8 -17.9 -18.4 10.6
03 H6 -114.2  7.92198E-04 -116.6 -113.8 24 -2.8 2.4
04 H5 -118.4  8.21311E-04 -120.1 -118.0 -1.7 -2.1 1.7
04 H6 -3.0  2.10430E-05 -1.3 -3.0 1.8 1.8  -139.0

%) Exchange-correlation components of interaction energies, differences AV = (Ve Jur — (Vi® )ecspmser and

: AB _ ComputyrA,B _ Expectyr A,B . -1
relative errors Ay Vid Vi arein kcal mol™.

Table S56. Relative to the CCSD/BBCI1 data, analysis of an exchange-correlation component of interaction
energies obtained at the B3LYP level for covalently bonded atom-pairs and the intramolecular O4---H6 interaction
in the LEC of glycol.?

CCSD/BBC1 B3LYP
Atom A AtomB V3" VEEJE - CommpaB o Besp AR AYRE S AYE %-error
Cl C2 -169.5 1.17614E-03 -183.3 -170.0 -13.8 -13.4 7.3
C1 04 -153.6  1.06528E-03 -164.7 -153.9 -11.1 -10.7 6.5
Cl H7 -157.1  1.08973E-03 -171.8 1575 -148  -14.4 8.4
Cl HY -157.3  1.09106E-03 -171.9 1577 -146  -142 8.3
C2 03 -157.4  1.09173E-03 -168.7 1578 -11.4  -11.0 6.5
C2 H8 -157.5 1.09256E-03 -171.9 -157.9 -14.4 -14.0 8.2
C2 H10 -156.3  1.08458E-03 -170.8 -156.7 -14.4 -14.0 8.2
03 H6 -114.2  7.92198E-04 -121.8 -114.5 -7.6 -7.3 6.0
04 H5 -118.4 8.21311E-04 -125.6 -118.7 -7.2 -6.9 5.5
04 H6 3.0 2.10430E-05 2.3 -3.0 0.8 0.8  -343

a) Exchange-correlation components of interaction energies, differences AVE® = (Ve )gsiye — (Vie® cesomael

and relative errors A5 = ©™Y AP — Bty A8 are in keal mol .
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Table S57. Relative to the CCSD/BBCI data, analysis of an exchange-correlation component of interaction
energies obtained at the B3LYP-GD3 level for covalently bonded atom-pairs and the intramolecular O4---H6
interaction in the LEC of glycol.?

CCSD/BBC1 B3LYP-GD3
Atom A AtomB V3" Vel | E Compucyy A Bxeecty BB AVEE A %-error
C1 C2 -169.5  1.17614E-03 -183.3 -170.0 -13.7 -13.3 7.2
Cl 04 -153.6  1.06528E-03 -164.6 -153.9 -11.0 -10.6 6.5
Cl H7 -157.1  1.08973E-03 -171.8 -157.5 -14.7 -14.3 83
Cl H9 -157.3  1.09106E-03 -171.8 -157.7 -14.6 -14.2 8.2
C2 03 -157.4  1.09173E-03 -168.6 -157.8 -11.3 -10.9 6.4
C2 H8 -157.5  1.09256E-03 -171.9 -157.9 -14.4 -14.0 8.2
C2 H10 -156.3  1.08458E-03 -170.7 -156.7 -14.4 -14.0 8.2
03 H6 -114.2  7.92198E-04 -121.9 -114.5 -7.7 -7.4 6.1
04 H5 -118.4  8.21311E-04 -125.6 -118.7 -7.2 -6.9 5.5
04 H6 -3.0  2.10430E-05 -2.2 -3.0 0.8 0.8 -37.2

%) Exchange-correlation components of interaction energies, differences AV = (V" ssrve-aps — (Ve )ecspipaei

and relative errors A2 = Uy AP — Beety A8 are in keal mol .

Table S58. Relative to the CCSD/BBC1 data, analysis of an exchange-correlation component of interaction
energies obtained at the MP2/Miiller level for covalently bonded atom-pairs and the intramolecular O4---H6
interaction in the LEC of glycol.?

CCSD/BBC1 MP2/Miiller
Atom A Atom B Viek Vel I E Computyy A8 Bxpectyy A8 AVRE A Y%-error
Cl C2 -169.5  1.17614E-03 -171.0 -169.5 -1.5 -1.5 0.9
Cl 04 -153.6  1.06528E-03 -155.6 -153.5 -2.0 -2.0 1.3
Cl H7 -157.1 1.08973E-03 -161.8 -157.1 -4.7 -4.8 2.9
Cl H9 -157.3  1.09106E-03 -161.9 -157.2 -4.7 -4.7 2.9
C2 03 -157.4  1.09173E-03 -159.4 -157.3 -2.0 -2.1 1.3
C2 HS8 -157.5  1.09256E-03 -161.9 -157.5 -4.4 -4.4 2.7
C2 H10 -156.3  1.08458E-03 -160.8 -156.3 -4.5 -4.5 2.8
03 H6 -114.2  7.92198E-04 -114.2 -114.2 0.0 0.0 0.0
04 H5 -118.4  8.21311E-04 -117.8 -118.4 0.6 0.5 -0.5
04 H6 -3.0  2.10430E-05 -2.7 -3.0 0.3 0.3 -10.3

and relative errors Ay

— Comput V AB
XC

— Peecty &8 are in keal mol .

%) Exchange-correlation components of interaction energies, differences AV,

(Ve Impaitier — (Vg™ decspraet



Table S59. Relative to the CCSD/BBCI data, analysis of an exchange-correlation component of interaction
energies obtained at the HF level for covalently bonded atom-pairs in the Lin conformer of glycol.?

CCSD/BBC1 HF
Atom A Atom B Viek Vel I E Computyy A8 Bxpectyy A8 AVSE A Y%-error
Cl C2 -168.3  1.16750E-03 -181.2 -167.8 -12.9 -13.5 7.4
Cl 04 -154.8  1.07414E-03 -153.0 -154.3 1.8 1.3 -0.9
Cl H7 -157.0  1.08904E-03 -175.0 -156.5 -18.0 -18.5 10.6
Cl H9 -157.0  1.08904E-03 -175.0 -156.5 -18.0 -18.5 10.6
C2 03 -154.8  1.07414E-03 -153.0 -154.3 1.8 1.3 -0.9
C2 HS8 -157.0  1.08904E-03 -175.0 -156.5 -18.0 -18.5 10.6
C2 H10 -157.0  1.08904E-03 -175.0 -156.5 -18.0 -18.5 10.6
03 H6 -118.1  8.19130E-04 -120.7 -117.7 -2.6 -3.0 2.5
04 H5 -118.1  8.19130E-04 -120.7 -117.7 -2.6 -3.0 2.5

#) Exchange-correlation components of interaction energies, differences AV)Q;B = (V)ﬁgB YuE — (V)?(;B )ccspaer and

: A,B _ Computy,A,B
relative errors Ay %

Table S60. Relative to the CCSD/BBCI data, analysis of an exchange-correlation component of interaction

_ Expect V AB
XC

are in kcal mol!.

energies obtained at the B3LYP level for covalently bonded atom-pairs in the Lin conformer of glycol.?

CCSD/BBC1 B3LYP
Atom A AtomB V' Vel JE - comrip g Besty BB AV A% %e-error
Cl C2 -168.3  1.16750E-03 -181.5 -168.7  -132  -12.8 7.0
Cl 04 -154.8  1.07414E-03 -166.5 1552 -11L.7  -113 6.8
Cl H7 -157.0  1.08904E-03 -171.8 -1574  -148  -144 8.4
Cl H9 -157.0  1.08904E-03 -171.7 -1574  -148  -144 8.4
C2 03 -154.8  1.07414E-03 -166.5 1552 -11L7  -113 6.8
C2 H8 -157.0  1.08904E-03 -171.8 -1574 148  -144 8.4
C2 H10 -157.0  1.08904E-03 -171.7 -1574 148  -144 8.4
03 H6 -118.1  8.19130E-04 -126.3 -118.4 -8.2 -7.9 6.3
04 HS -118.1  8.19130E-04 -126.3 -118.4 -8.2 -7.9 6.3

#) Exchange-correlation components of interaction energies, differences AV;C’B = (V;C’B )B3LYP — (VXAC’B )cesp/BBCI

and relative errors ALS = ©mUy AP — Beety A8 are in keal mol .
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Table S61. Relative to the CCSD/BBCI data, analysis of an exchange-correlation component of interaction
energies obtained at the B3LYP-GD3 level for covalently bonded atom-pairs in the Lin conformer of glycol.?

CCSD/BBC1 B3LYP-GD3
Atom A Atom B Viek Vel I E Computyy A8 Bxpectyy A8 AVSE A Y%-error
Cl C2 -168.3  1.16750E-03 -181.4 -168.7 -13.1 -12.7 7.0
Cl 04 -154.8  1.07414E-03 -166.5 -155.2 -11.7 -11.3 6.8
Cl H7 -157.0  1.08904E-03 -171.7 -157.4 -14.7 -14.3 83
Cl H9 -157.0  1.08904E-03 -171.7 -157.4 -14.7 -14.3 8.3
C2 03 -154.8  1.07414E-03 -166.5 -155.2 -11.7 -11.3 6.8
C2 HS8 -157.0  1.08904E-03 -171.7 -157.4 -14.7 -14.3 8.3
C2 H10 -157.0  1.08904E-03 -171.7 -157.4 -14.7 -14.3 8.3
03 H6 -118.1  8.19130E-04 -126.3 -118.4 -8.2 -7.9 6.3
04 H5 -118.1  8.19130E-04 -126.3 -118.4 -8.2 -7.9 6.3

%) Exchange-correlation components of interaction energies, differences AV” = (V" ssrve-aps — (Ve® )ecspipaei

and relative errors A2 = Uy B — Beety A8 are in keal mol .

Table S62. Relative to the CCSD/BBCI1 data, analysis of an exchange-correlation component of interaction
energies obtained at the MP2/Miiller level for covalently bonded atom-pairs in the Lin conformer of glycol.?

CCSD/BBC1 MP2/Miiller
Atom A AtomB  V° VP E Computyy & Bxpectyy BB AVEE AYE %-error
Cl C2 -168.3 1.16750E-03 -168.3 -169.2  -168.3 -0.9 0.5
Cl 04 -154.8 1.07414E-03 -154.8 -1574  -154.8 -2.6 1.7
Cl H7 -157.0  1.08904E-03 -157.0 -161.7  -157.0 -4.8 3.0
Cl H9 -157.0  1.08904E-03 -157.0 -161.7  -157.0 -4.7 3.0
C2 03 -154.8  1.07414E-03 -154.8 1574 -154.8 2.6 1.7
C2 HS -157.0  1.08904E-03 -157.0 -161.7  -157.0 -4.8 3.0
C2 H10 -157.0  1.08904E-03 -157.0 -161.7  -157.0 -4.7 3.0
03 Ho6 -118.1 8.19130E-04 -118.1 -118.5  -118.1 -0.4 04
04 H5 -118.1  8.19130E-04 -118.1 -118.5  -118.1 -0.4 0.4

#) Exchange-correlation components of interaction energies, differences AVXAC’B = (V)?C’B Invpmiitter — ( V)?C’B )cesp/BBCI

and relative errors A} = ©™ AR —

Froecty &8 are in keal mol .
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Table S63. Relative to the CCSD/BBCI data, analysis of an exchange-correlation component of interaction
energies obtained at the HF level for covalently bonded atom-pairs and the intramolecular O3---O4 interaction in

the Ecl conformer of glycol.?

CCSD/BBC1 HF
Atom A AtomB V3" Vel | E Compucyy A Bxeecty BB AVEE A %-error
C1 C2 -162.7  1.12847E-03 -176.1 -162.1 -13.5 -14.0 8.0
Cl 04 -157.5  1.09282E-03 -156.1 -157.0 1.4 0.9 -0.6
Cl H7 -157.3  1.09146E-03 -175.1 -156.8 -17.7 -18.2 10.4
Cl H9 -157.3  1.09146E-03 -175.1 -156.8 -17.7 -18.2 10.4
C2 03 -157.5  1.09282E-03 -156.2 -157.0 1.3 0.8 -0.5
C2 H8 -157.3  1.09146E-03 -175.1 -156.8 -17.8 -18.3 10.4
C2 H10 -157.3  1.09146E-03 -175.1 -156.8 -17.7 -18.2 10.4
03 H6 -118.9  8.25117E-04 -121.8 -118.5 -2.9 -3.3 2.7
04 H5 -118.9  8.25117E-04 -121.8 -118.5 -2.9 -33 2.7
03 04 -15.3  1.05859E-04 -7.3 -15.2 7.9 7.9  -107.7

%) Exchange-correlation components of interaction energies, differences AV = (Ve Jur — (Vi® )ecspmser and

: AB _ ComputyrA,B _ Expectyr A,B . -1
relative errors Ay Vid Vi arein kcal mol™.

Table S64. Relative to the CCSD/BBCI1 data, analysis of an exchange-correlation component of interaction
energies obtained at the B3LYP level for covalently bonded atom-pairs and the intramolecular O3---O4 interaction
in the Ecl conformer of glycol.?

CCSD/BBC1 B3LYP
AtomA  AtomB VAP VAP/E SRR BRAR APAR ASE yeror
Cl C2 -162.7  1.12847E-03 -175.8 -163.1 -13.1 -12.7 7.2
Cl 04 -157.5  1.09282E-03 -169.9 -157.9 -12.4 -12.0 7.0
Cl H7 -157.3  1.09146E-03 -172.4 -157.7 -15.1 -14.7 8.5
Cl H9 -157.3  1.09146E-03 -172.4 -157.7 -15.1 -14.7 8.5
C2 03 -157.5  1.09282E-03 -169.9 -157.9 -12.4 -12.0 7.1
C2 H8 -157.3  1.09146E-03 -172.4 -157.7 -15.1 -14.7 8.5
C2 H10 -157.3  1.09146E-03 -172.4 -157.7 -15.1 -14.7 8.5
03 H6 -118.9  8.25117E-04 -127.2 -119.2 -8.2 -71.9 6.2
04 H5 -118.9  8.25117E-04 -127.2 -119.2 -8.2 -1.9 6.2
03 04 -15.3  1.05859E-04 -8.4 -15.3 6.8 6.9 -81.4

#) Exchange-correlation components of interaction energies, differences AVX%B = (V)?C’B )B3LYP — (V)?C’B )cesp/BBCI

and relative errors Ay = MUY AE — Bty BB are in keal mol .

S55



Table S65. Relative to the CCSD/BBCI1 data, analysis of an exchange-correlation component of interaction
energies obtained at the B3LYP-GD3 level for covalently bonded atom-pairs and the intramolecular O3.---O4

interaction in the Ecl conformer.?

CCSD/BBC1 B3LYP-GD3

Atom A AtomB V3" Vel E Computyy & Bxpectyy BB AVEE AYE T %-error
Cl C2 -162.7  1.12847E-03 -175.5 -163.1 -12.9 -12.5 7.1
Cl 04 -157.5  1.09282E-03 -169.8 -157.9 -12.3 -11.9 7.0
Cl H7 -157.3  1.09146E-03 -172.3 1577 -150  -14.6 8.5
Cl HY -157.3  1.09146E-03 -172.3 1577 -150  -14.6 8.5
C2 03 -157.5  1.09282E-03 -169.9 1579 -124  -12.0 7.0
C2 H8 -157.3 1.09146E-03 -172.3 -157.7 -15.0 -14.6 8.5
C2 H10 -157.3 1.09146E-03 -172.3 -157.7 -15.0 -14.6 8.5
03 H6 -118.9  8.25117E-04 -127.1 -119.2 -8.2 -7.9 6.2
04 H5 -118.9  8.25117E-04 -127.1 -119.2 -8.2 7.9 6.2
03 04 -15.3  1.05859E-04 -8.4 -15.3 6.8 69 814

@) Exchange-correlation components of interaction energies, differences AV)?C’B = (V)?C’B )B3Lyp-Gp3 — ( V)?C’B )cesp/BBC

and relative errors A5 = ©™Y AP — Bty A8 are in keal mol .

Table S66. Relative to the CCSD/BBCI data, analysis of an exchange-correlation component of interaction
energies obtained at the MP2/Miiller level for covalently bonded atom-pairs and the intramolecular O3---O4
interaction in the Ecl conformer.?

CCSD/BBC1 MP2/Miiller
Atom A Atom B Viek Vel I E Computyy A8 Bxpectyy A8 AVSE A Y%-error
Cl C2 -162.7  1.12847E-03 -163.3 -162.6 -0.6 -0.6 0.4
Cl 04 -157.5  1.09282E-03 -160.1 -157.5 -2.6 -2.6 1.6
Cl H7 -157.3  1.09146E-03 -162.3 -157.3 -5.0 -5.0 3.1
Cl H9 -157.3  1.09146E-03 -162.3 -157.3 -5.0 -5.0 3.1
C2 03 -157.5  1.09282E-03 -160.1 -157.5 -2.6 -2.7 1.7
C2 HS8 -157.3  1.09146E-03 -162.3 -157.3 -4.9 -5.0 3.1
C2 H10 -157.3  1.09146E-03 -162.3 -157.3 -5.0 -5.0 3.1
03 H6 -118.9  8.25117E-04 -119.5 -118.9 -0.6 -0.6 0.5
04 H5 -118.9  8.25117E-04 -119.5 -118.9 -0.6 -0.6 0.5
03 04 -15.3  1.05859E-04 9.2 -15.3 6.1 6.1 -66.1

#) Exchange-correlation components of interaction energies, differences AV;C‘B = (V)?C’B Inmpmiitter — ( V)?C’B )cesp/BBCI

and relative errors A2 = ©mUy LB — Beety A8 are in keal/mol.
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Figure S6. Using CCSD/BBCI1 data as a reference, relative errors (RE) obtained at the indicated levels of theory
in the interaction energy (Part (a)) as well as its components (classical in Part (b) and XC-term in Part (c))

computed for covalently bonded atoms and the intramolecular O4---H6 interaction in the lowest energy conformer
(LEC) of glycol.
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Figure S7. Using CCSD/BBCI1 data as a reference, relative errors (RE) obtained at the indicated levels of theory
in the interaction energy (Part (a)) as well as its components (classical in Part (b) and XC-term in Part (c))
computed for covalently bonded atoms and the intramolecular O3---O4 interaction in the eclipsed conformer of
glycol.
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Figure S8. Using CCSD/BBCI1 data as a reference, relative errors (RE) obtained at the indicated levels of theory
in the interaction energy (Part (a)) as well as its components (classical in Part (b) and XC-term in Part (c))
computed for covalently bonded atoms in the linear conformer of glycol.
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Comput EA,B
int ?

Table S67. Combined analysis of relative errors, A’", in the computed diatomic interaction energies,

int 2
of covalently bonded atoms for each conformer of glycol at the indicated levels of theory. Data for C—C bonds is
shown in Part A; for C—O bonds in Part B; for C—H bonds in Part C; for O-H bonds in Part D. All values are in

kcal mol-!.
Part A
HF B3LYP

Conformer  Bond Comput A8 AP Y%-err  ENP AP %-err

LEC Ccl1-C2 -64.1 26.8 -41.8 -117.1 -25.7 22.0

Lin Cl1-C2 -62.7 26.9 -43.0 -115.5 -254 22.0
Bl ci-cz_____ 12 296 578 1062 250 236

Average: -59.3 27.8 -47.5 -113.0 -25.4 22.5

Standard deviation: 7.1 1.6 8.9 5.9 0.3 0.9

B3LYP-GD3 MP2/Miiller

Conformer  Bond Comput pp A8 AP %-err  ENP AP %-err

LEC Cl1-C2 -1174  -26.0 22.1 -99.2 -8.0 8.1

Lin C1-C2 -115.6  -25.5 22.1 -97.3 -1.5 7.7
B Cle2 ___-1064 252 237 K19 69 18

Average: -113.1 -25.6 22.6 -94.8 -7.4 7.9

Standard deviation: 5.9 04 0.9 6.1 0.5 0.2

Part B
HF B3LYP

Conformer  Bond comput A8 AP %-err  UENP AP %-err

LEC C1-04 -471.1  -109.1 23.2 -352.8 11.2 -3.2

C2-03 -492.4  -115.0 23.4 -368.6 11.0 -3.0

Lin C1-04 -481.6  -112.2 23.3 -361.0 10.5 -2.9

C2-03 -481.6  -112.2 23.3 -361.0 10.5 -2.9

Ecl C1-04 -489.8 -118.9 24.3 -364.6 8.4 2.3
__________ C2-03 ____-4897 1188 243 3646 84 23

Average: -484.4 -1144 23.6 -362.1 10.0 -2.8

Standard deviation: 7.9 4.0 0.5 53 1.3 0.4

B3LYP-GD3 MP2/Miiller

Conformer Bond Comput pp A8 AP %-err  CPUEMD AP %-err

LEC C1-04 -351.9 12.1 -3.4 -352.4 10.7 -3.0

C2-03 -367.7 11.8 -3.2 -368.6 9.9 2.7

Lin C1-04 -360.6 10.9 -3.0 -361.0 9.6 2.7

C2-03 -360.6 10.9 -3.0 -361.0 9.6 2.7

Ecl C1-04 -363.7 9.3 -2.6 -362.9 9.1 2.5
__________ C2-03 3637 93 26 360 __90 25

Average: -361.4 10.7 -3.0 -361.5 9.6 -2.7

Standard deviation: 5.3 1.2 0.4 5.3 0.6 0.2
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Part C

HF B3LYP

Conformer Bond Comput fp AB AP Y%-err  ENP AP %-err
LEC Cl-H7 -165.4 -28.5 17.2 -149.5 -11.8 7.9
Cl1-H9 -168.2 -29.7 17.7 -150.7 -11.5 7.6

C2-H8 -162.8 -27.6 16.9 -147.2 -11.2 7.6

C2-H10 -165.2 -28.8 17.4 -148.4 -11.3 7.6

Lin Cl-H7 -166.1 -28.8 17.3 -149.7 -11.6 7.8
Cl1-H9 -166.1 -28.8 17.3 -149.7 -11.6 7.8

C2-HS8 -166.1 -28.8 17.3 -149.7 -11.6 7.8

C2-H10 -166.1 -28.8 17.3 -149.7 -11.6 7.8

Ecl Cl1-H7 -171.8 -30.9 18.0 -153.0 -11.4 7.4
C1-H9 -171.8 -30.9 18.0 -153.0 -11.4 7.4

C2-HS8 -171.8 -30.9 18.0 -153.0 -11.4 7.4

C2-H10 -171.8 -30.9 18.0 -153.0 -11.4 7.4

__________ Average:  -167.7 294 175  -150.6 -115 7.6
Standard deviation: 3.2 1.2 0.4 2.0 0.2 0.2
B3LYP-GD3 MP2/Miiller

Conformer Bond Comput fp AB AP Y%-err  UENP AP %-err
LEC Cl-H7 -149.4 -11.7 7.8 -1394 -2.0 1.4
Cl1-H9 -150.7 -11.5 7.6 -140.8 -2.0 1.4

C2-H8 -147.2 -11.2 7.6 -137.2 -1.6 1.2

C2-H10 -148.3 -11.2 7.5 -138.6 -1.8 1.3

Lin Cl1-H7 -149.6 -11.6 7.7 -139.7 -2.0 1.5
Cl1-H9 -149.6 -11.6 7.7 -139.7 -2.0 1.4

C2-HS8 -149.6 -11.6 7.7 -139.7 -2.0 1.5

C2-H10 -149.6 -11.6 7.7 -139.7 -2.0 1.4

Ecl Cl1-H7 -153.0 -11.3 7.4 -143.2 -2.0 1.4
C1-H9 -153.0 -11.3 7.4 -143.2 -2.0 1.4

C2-HS8 -153.0 -11.3 7.4 -143.2 -1.9 1.4

C2-H10 -153.0 -11.3 7.4 -143.2 -1.9 1.4

__________ Average:  -150.5 -114 7.6  -1407  -19 14

Standard deviation: 2.0 0.2 0.2 2.1 0.1 0.1
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Part D

HF B3LYP

Conformer  Bond CompupAB AN opepr COMMEME AN ofery
LEC 03-H6 -366.7 -49.1 13.4 -322.0 2.4 0.8
O4-H5 -362.5 -47.0 13.0 -319.7 -2.5 0.8

Lin 0O3-H6 -361.8 -48.4 13.4 -318.9 -3.8 1.2
04-H5 -361.8 -48.4 13.4 -318.9 -3.8 1.2

Ecl 03-H6 -358.4 -49.4 13.8 -315.4 -4.6 1.5
04-H5 -358.4 -49.4 13.8 -315.4 -4.6 1.5

""""" Average:  -361.6  -486 135 3184 36 LI
Standard deviation: 3.1 0.9 0.3 2.6 1.0 0.3
B3LYP-GD3 MP2/Miiller

Conformer  Bond CompupAB AN opepr COMMEME AN opery
LEC 03-H6 -321.8 2.3 0.7 -324.9 -6.2 1.9
O4-H5 -319.6 2.3 0.7 -321.7 -5.3 1.7

Lin 0O3-H6 -318.9 -3.7 1.2 -320.7 -6.4 2.0
O4-H5 -318.9 -3.7 1.2 -320.7 -6.4 2.0

Ecl 03-H6 -315.2 -4.5 1.4 -316.3 -6.4 2.0
04-H5 -315.2 -4.5 1.4 -316.3 -6.3 2.0

""""" Average: 3183 35 L1 3201 -62 19

Standard deviation: 2.6 1.0 0.3 33 0.4 0.1
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Table S68. Combined analysis of relative errors, A%", in the computed classical term of diatomic interaction

energies, “"™"V**, of covalently bonded atoms for each conformer of glycol at the indicated levels of theory.

Data for C—C bonds is shown in Part A; for C—O bonds in Part B; for C—H bonds in Part C; for O—H bonds in Part
D. All values are in kcal mol!.

Part A
HF B3LYP

Conformer  Bond Computy A AP %-err VP AYP %-err

LEC Cl1-C2 118.5 40.4 34.1 66.2 -12.3 -18.6

Lin Ccl1-C2 118.5 40.4 34.1 659  -12.7  -19.2
B CLey 1250 _ 436 349 695 123 177

Average: 120.7 41.5 343 67.2 -12.5 -18.5

Standard deviation: 3.7 1.8 0.5 2.0 0.2 0.8

B3LYP-GD3 MP2/Miiller

Conformer  Bond Computpy A.B AP Y%-err  CMYMP AP Yo-err

LEC Ccl1-C2 659 -12.7  -193 71.8 -6.5 -9.1

Lin Ccl1-C2 65.8 -12.8 -19.5 71.9 -6.5 -9.1
B cer 0.0 128 184754 63 83

Average: 669 -12.7  -19.1 73.0 -6.4 -8.8

Standard deviation: 1.9 0.1 0.5 2.0 0.2 0.4

Part B
HF B3LYP

Conformer  Bond Computpy A AYP %-err VP AP %-err

LEC C1-04 -319.3  -1104 34.6 -188.2 21.9 -11.7

C2-03 -337.6  -117.1 34.7 -199.8 21.9 -11.0

Lin C1-04 -328.6  -113.5 34.5 -194.5 21.8 -11.2

C2-03 -328.6  -113.5 34.5 -194.5 21.8 -11.2

Ecl C1-04 -333.7 -119.8 35.9 -194.7 204  -10.5
__________ C2-03 33351197 359 -19%6__ 205 105

Average: -330.2  -115.7 35.0 -194.4 214 -11.0

Standard deviation: 6.4 3.8 0.7 3.7 0.8 0.5

B3LYP-GD3 MP2/Miiller

Conformer  Bond Compurp7 B ARD %-err ™V ARP %-err

LEC C1-04 -187.3 22.8 -12.2 -196.8 12.7 -6.5

C2-03 -199.1 227 -114 -209.2 12.0 -5.7

Lin C1-04 -194.1 222  -11.5 -203.6 12.2 -6.0

C2-03 -194.1 222  -11.5 -203.6 12.2 -6.0

Ecl C1-04 -193.9 212 -109 -202.8 11.7 -5.8
__________ C2-03____-1%38 _ 213 110 _ -2028 117 _-58

Average: -193.7 22.1 -11.4 -203.1 12.1 -5.9

Standard deviation: 3.7 0.7 0.4 3.9 0.4 0.3
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Part C

HF B3LYP

Conformer  Bond Computpy A AYP Y%-err YA AYP %-err
LEC C1-H7 9.6 -10.0 -104.3 223 2.6 11.6
Cl1-H9 7.0 -11.4  -163.8 21.1 2.7 12.6

C2-H8 12.2 -9.6 -78.3 24.7 2.8 11.3

C2-H10 9.1 -104 -114.5 22.3 2.8 12.4

Lin C1-H7 89  -103 -115.2 22.1 2.8 12.5
C1-H9 89  -10.3 -115.1 22.1 2.8 12.5

C2-H8 89  -10.3 -115.2 22.1 2.8 12.5

C2-H10 8.9 -10.3  -115.1 22.1 2.8 12.5

Ecl Cl1-H7 33 -12.7 -383.6 19.4 33 17.0
C1-H9 33 -12.7 -383.9 19.4 33 17.0

C2-H8 33 -12.7  -3823 19.3 3.3 17.0

C2-H10 33 -12.7  -382.6 19.3 3.3 17.0

__________ Average: 72 -111 2045 213 29 138
Standard deviation: 3.1 1.2 133.2 1.7 0.3 2.4
B3LYP-GD3 MP2/Miiller

Conformer  Bond Computpy A.B AP Y%-err MY AYP %-err
LEC Cl-H7 22.4 2.6 11.7 22.4 2.7 12.2
Cl1-H9 21.1 2.7 12.7 21.1 2.7 12.9

C2-H8 24.7 2.8 11.3 24.7 2.8 11.3

C2-H10 22.4 2.8 12.6 22.3 2.8 12.4

Lin Cl1-H7 22.1 2.7 12.5 22.0 2.8 12.5
Cl1-H9 22.1 2.7 12.5 22.0 2.8 12.5

C2-HS8 22.1 2.7 12.5 22.0 2.8 12.5

C2-H10 22.1 2.7 12.5 22.0 2.8 12.5

Ecl Cl1-H7 19.4 33 17.0 19.0 3.0 15.9
C1-H9 19.4 33 17.0 19.0 3.0 15.9

C2-H8 19.4 33 17.0 19.0 3.0 15.9

C2-H10 19.4 3.3 17.0 19.0 3.0 15.9

__________ Average: 214 29 138 212 28 135

Standard deviation: 1.7 0.3 2.4 1.8 0.1 1.8
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Part D

HF B3LYP

Conformer  Bond Computpy A.B AP %-err  CMYMP AP %o-err
LEC 03-H6 -250.2 -46.3 18.5 -200.1 4.9 2.5
04-H5 -242.4 -45.0 18.5 -194.1 4.4 2.3

Lin 03-H6 -241.1 -45.4 18.8 -192.7 4.1 2.1
04-H5 -241.1 -45.4 18.8 -192.7 4.1 -2.1

Ecl 03-H6 -236.6 -46.2 19.5 -188.2 33 -1.8
04-H5 -236.6 -46.2 19.5 -188.2 33 -1.8

""""" Average: 2413 457 190  -1927 40 2.1
Standard deviation: 5.0 0.5 0.4 4.4 0.6 0.3
B3LYP-GD3 MP2/Miiller

Conformer  Bond Computpy A.B AP %-err  CMYMP AP %o-err
LEC 03-H6 -199.9 5.1 -2.6 -210.7 -6.2 3.0
O4-H5 -193.9 4.6 2.4 -203.9 -5.9 2.9

Lin 03-H6 -192.6 4.2 2.2 -202.2 -6.0 3.0
04-H5 -192.6 42 2.2 -202.2 -6.0 3.0

Ecl 03-H6 -188.1 3.5 -1.8 -196.8 -5.8 2.9
04-H5 -188.1 3.5 -1.8 -196.8 -5.8 2.9

""""" Average:  -1925 42 22 2021 59 29

Standard deviation: 4.4 0.6 0.3 5.2 0.2 0.0
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in the computed XC-term, ™} *P  of the diatomic

Table S69. Combined analysis of relative errors, A%> s

XC
interaction energies of covalently bonded atoms for each conformer of glycol at the indicated levels of theory.
Data for C—C bonds is shown in Part A; for C—O bonds in Part B; for C—H bonds in Part C; and for O—H bonds
in Part D. All values are in kcal mol™'.

Part A
HF B3LYP

Conformer Bond Computy A8 AV %-err VP A %-err

LEC Cl1-C2 -182.6 -13.6 7.5 -183.3 -13.4 7.3

Lin Cl-C2 -181.2 -13.5 7.4 -181.5 -12.8 7.0
Ecl Cl1-C2 -176.1 -14.0 8.0 -175.8 -12.7 7.2 .

Average: -180.0 -13.7 7.6 -180.2 -12.9 7.2

Standard deviation: 34 0.3 0.3 3.9 0.4 0.1

B3LYP-GD3 MP2/Miiller

Conformer  Bond Computyy &8 AV Y%-err VP AV %-err

LEC Cl-C2 -183.3 -13.3 7.2 -171.0 -1.5 0.9

Lin Cl-C2 -181.4 -12.7 7.0 -169.2 -0.9 0.5
Ecl Cl-C2 -175.5 -12.5 7.1 -163.3 -0.6 04 .

Average: -180.1 -12.8 7.1 -167.8 -1.0 0.6

Standard deviation: 4.0 04 0.1 4.0 0.4 0.2

Part B
HF B3LYP

Conformer Bond Computyy &8 AV Y%-err  MVRP AV %o-erT

LEC C1-04 -151.8 1.3 -0.8 -164.7 -10.7 6.5

C2-03 -154.8 2.0 -1.3 -168.7 -11.0 6.5

Lin C1-04 -153.0 1.3 -0.9 -166.5 -11.3 6.8

C2-03 -153.0 1.3 -0.9 -166.5 -11.3 6.8

Ecl C1-04 -156.1 0.9 -0.6 -169.9 -12.0 7.0
__________ C2-03 1562 08 05 _-1699 120 71

Average: -154.2 1.3 -0.8 -167.7 -11.4 6.8

Standard deviation: 1.8 0.4 0.3 2.1 0.5 0.2

B3LYP-GD3 MP2/Miiller

Conformer  Bond Computpy &8 AV %-err VP AV %-err

LEC C1-04 -164.6 -10.6 6.5 -155.6 -2.0 1.3

C2-03 -168.6 -10.9 6.4 -159.4 2.1 1.3

Lin C1-04 -166.5 -11.3 6.8 -157.4 -2.6 1.7

C2-03 -166.5 -11.3 6.8 -157.4 -2.6 1.7

Ecl C1-04 -169.8 -11.9 7.0 -160.1 -2.6 1.6
__________ C2-03____ 1699 120 70 -0l 27 17

Average: -167.7 -11.3 6.8 -158.3 -2.4 1.5

Standard deviation: 2.1 0.5 0.3 1.8 0.3 0.2
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Part C

HF B3LYP

Conformer Bond Computpy &8 AV %-err VP AV %-err
LEC Cl1-H7 -175.0 -18.5 10.5 -171.8 -14.4 8.4
C1-H9 -175.1 -18.3 10.5 -171.9 -14.2 8.3

C2-HS8 -175.0 -18.0 10.3 -171.9 -14.0 8.2

C2-H10 -174.2 -18.4 10.6 -170.8 -14.0 8.2

Lin Cl-H7 -175.0 -18.5 10.6 -171.8 -14.4 8.4
Cl1-H9 -175.0 -18.5 10.6 -171.7 -14.4 8.4

C2-H8 -175.0 -18.5 10.6 -171.8 -14.4 8.4

C2-H10 -175.0 -18.5 10.6 -171.7 -14.4 8.4

Ecl Cl-H7 -175.1 -18.2 10.4 -172.4 -14.7 8.5
Cl1-H9 -175.1 -18.2 10.4 -172.4 -14.7 8.5

C2-HS8 -175.1 -18.3 10.4 -172.4 -14.7 8.5

C2-H10 -175.1 -18.2 10.4 -172.4 -14.7 8.5

__________ Average:  -175.0  -184 105 -171.9 -144 84
Standard deviation: 0.2 0.2 0.1 0.5 0.2 0.1
B3LYP-GD3 MP2/Miiller

Conformer Bond Computpy &8 AV %-err YRR AV %-err
LEC Cl1-H7 -171.8 -14.3 8.3 -161.8 -4.8 2.9
C1-H9 -171.8 -14.2 8.2 -161.9 -4.7 2.9

C2-HS8 -171.9 -14.0 8.2 -161.9 -4.4 2.7

C2-H10 -170.7 -14.0 8.2 -160.8 -4.5 2.8

Lin Cl-H7 -171.7 -14.3 8.3 -161.7 -4.8 3.0
Cl1-H9 -171.7 -14.3 8.3 -161.7 -4.8 3.0

C2-HS8 -171.7 -14.3 8.3 -161.7 -4.8 3.0

C2-H10 -171.7 -14.3 8.3 -161.7 -4.8 3.0

Ecl Cl1-H7 -172.3 -14.6 8.5 -162.3 -5.0 3.1
Cl1-H9 -172.3 -14.6 8.5 -162.3 -5.0 3.1

C2-HS8 -172.3 -14.6 8.5 -162.3 -5.0 3.1

C2-H10 -172.3 -14.6 8.5 -162.3 -5.0 3.1

__________ Average:  -1719 -143 83  -161.9 48 30

Standard deviation: 0.5 0.2 0.1 0.4 0.2 0.1
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Part D

HF B3LYP

Conformer Bond Computpy &8 AV %-err VP AV %-err
LEC O3-H6 -116.6 -2.8 2.4 -121.8 -7.3 6.0
04-H5 -120.1 -2.1 1.7 -125.6 -6.9 5.5

Lin O3-H6 -120.7 -3.0 2.5 -126.3 -7.9 6.3
O4-H5 -120.7 -3.0 2.5 -126.3 -7.9 6.3

Ecl O3-H6 -121.8 -3.3 2.7 -127.2 -7.9 6.2
O4-H5 -121.8 -3.3 2.7 -127.2 -7.9 6.2

__________ Average:  -1203 29 24  -1257 77 61
Standard deviation: 1.9 0.4 0.3 2.0 0.4 0.3
B3LYP-GD3 MP2/Miiller

Conformer Bond Computpy &8 AV %-err VP AV %-err
LEC O3-H6 -121.9 -7.4 6.1 -114.2 0.0 0.0
04-H5 -125.6 -6.9 5.5 -117.8 0.5 -0.5

Lin O3-H6 -126.3 -7.9 6.3 -118.5 -0.5 04
O4-H5 -126.3 -7.9 6.3 -118.5 -0.5 04

Ecl O3-H6 -127.1 -7.9 6.2 -119.5 -0.6 0.5
O4-H5 -127.1 -7.9 6.2 -119.5 -0.6 0.5

__________ Average:  -1257 77 61  -1180 03 02

Standard deviation: 2.0 0.4 0.3 2.0 0.4 0.4
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Table S70. Comparative analysis of computed/expected (for all conformers) interaction energy (part a) and its
components (a classical term in part b and an XC-term in part c) for the O4---H6 and O3---O4 intramolecular
interactions at the indicated levels of theory. Energies are in kcal mol™'.

Part a CCSD/BBC1 HF B3LYP B3LYP-GD3 MP2/Miiller
Conformer Computed Computed/Expected E ;"™
Lin -50.4 —60.6/-50.2 —-48.4/-50.5 —-48.4/-50.5 -50.8/-50.4
LEC -90.9 -103.9/-90.6 -86.1/-91.1 —85.8/-91.1 -93.0/-90.9
Ecl -59.4 —71.3/-59.2 —57.2/-59.6 —57.2/-59.6 —60.0/-59.4
Averaged error —11.9£1.5 3.241.6 3.3£1.8 -1.0+0.9
Averaged %-error 17.8 -4.8 -4.9 1.5
Conformer Computed Computed/Expected E,*
Lin 103.2 140.1/102.8 102.4/103.4 102.4/103.4 107.8/103.2
LEC 137.1 181.0/136.6 133.9/137.4 133.6/137.4 142.3137.1
Ecl 121.2 168.1/120.8 121.4/121.5 121.2/121.5 126.8/121.2
Averaged error 43.0+£5.2 —-1.5£1.8 -1.7£1.9 5.240.5
Averaged %-error 35.7 -1.3 -1.4 4.3
Partb CCSD/BBC1 HF B3LYP B3LYP-GD3 MP2/Miiller
Conformer Computed Computed/Expected I/c(l)4’H6
Lin -49.9 —60.5/-49.7 —48.3/-50.0 -48.3/-50.0 -50.7/-49.9
LEC -87.9  -102.6/-87.6 —83.8/-88.1 —83.5/-88.1 -90.2/-87.8
Ecl —58.8 —71.2/-58.6 -57.1/-58.9 —57.0/-58.9 —59.9/-58.8
Averaged error -12.8%2.1 2.6x1.4 2.7£1.6 -1.4+0.8
Averaged %-error 19.6 —4.0 —4.1 2.2
Conformer Computed Computed/Expected V>
Lin 108.9 140.9/108.6 103.4/109.2 103.4/109.2 108.5/108.9
LEC 146.3 184.9/145.8 138.2/146.6 137.9/146.6 146.8/146.2
Ecl 136.4 175.4/136.0 129.9/136.8 129.7/136.8 136.0/136.4
Averaged error 37.0+4.0 -7.0+£1.3 -7.2%1.5 -0.1£0.6
Averaged %-error 28.3 -5.4 -5.5 —0.1
Part ¢ CCSD/BBC1 HF B3LYP B3LYP-GD3 MP2/Miiller
Conformer Computed Computed/Expected V™
Lin -0.50 —-0.05/-0.50 -0.07/-0.50 -0.07/-0.50 —-0.05/-0.50
LEC -3.03 —1.26/-3.02 -2.26/-3.04 -2.22/-3.04 —2.75/-3.03
Ecl —0.67 —0.11/-0.66 —0.15/-0.67 —0.15/-0.67 —0.14/-0.67
Averaged error 0.9240.72 0.58+0.18 0.59+0.20 0.4240.13
Averaged %-error —65.9 —41.3 —42.4 -30.1
Conformer Computed Computed/Expected Py
Lin -5.8 —0.8/-5.7 -1.0/-5.8 -1.0/-5.8 —0.7/-5.8
LEC -9.2 -3.8/-9.1 -4.3/-9.2 -4.3/-9.2 -4.6/-9.2
Ecl —-15.3 —7.3/-15.2 —8.4/-15.3 -8.4/-15.3 -9.2/-15.3
Averaged error 6.1£1.6 5.5£1.2 5.5£1.2 5.240.8
Averaged %-error —60.1 —54.8 -54.9 -52.1
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Table S71. Using the CCSD/BBCI data as a reference, analysis of relative errors A>? in interaction energies

E*® computed at HF for distant C,H atom-pairs in all conformers of glycol (values in kcal mol ™).

nt

C--H in LEC CCSD/BBC1 HF
Atom A AtomB  E,” E\IE Comu B Bee gl AN
Cl H5 78.29  -5.43115E-04 105.18 78.04 27.14
Cl H6 4776  -3.31314E-04 64.01 47.61 16.40
Cl H8 -3.92 2.72198E-05 -8.73 -3.91 -4.82
Cl HI10 -5.06 3.50861E-05 -10.64 -5.04 -5.59
C2 H5 38.67 -2.68255E-04 52.84 38.54 14.30
C2 H6 85.16  -5.90764E-04 113.38 84.88 28.49
C2 H7 -4.58 3.17769E-05 -10.39 -4.57 -5.82
C2 H9 -5.06 3.51173E-05 -11.38 -5.05 -6.34
Average for ‘A‘;f : 13.6
Standard deviation for ‘ Aﬁf‘ : 98
C---H in Linear CCSD/BBC1 HF
AtomA AtomB  E.” ENCIE T™EY RN AW
Cl H5 80.84  -5.60847E-04 108.39 80.58 27.80
Cl H6 34.65 -2.40395E-04 47.95 34.54 13.41
Cl H8 -4.93 3.41684E-05 -10.56 -4.91 -5.65
Cl H10 -4.93 3.41684E-05 -10.56 -4.91 -5.65
C2 H5 34.65 -2.40395E-04 47.95 34.54 13.41
C2 Hé6 80.84  -5.60847E-04 108.39 80.58 27.80
C2 H7 -4.93 3.41684E-05 -10.56 -4.91 -5.65
C2 H9 -4.93 3.41684E-05 -10.56 -4.91 -5.65
Average for ‘A‘?j : 13.1
Standard deviation for ‘ A’;ﬂ : 97
C---H in Eclipsed CCSD/BBC1 HF
AtomA AtomB  E.” ENCIE U™EN O EN AW
Cl H5 82.40  -5.71696E-04 111.63 82.14 29.49
Cl Hé6 37.71  -2.61656E-04 51.89 37.59 14.30
Cl H8 -6.60  4.58093E-05 -12.88 -6.58 -6.30
Cl H10 -6.60  4.58093E-05 -12.88 -6.58 -6.29
C2 H5 37.71  -2.61656E-04 51.84 37.59 14.24
C2 Hé6 82.40 -5.71696E-04 111.57 82.14 29.43
C2 H7 -6.60  4.58093E-05 -12.87 -6.58 -6.29
C2 H9 -6.60  4.58093E-05 -12.87 -6.58 -6.29
Average for ‘A?mB : 14.1
Standard deviation for ‘ e 10.1
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Table S72. Using the CCSD/BBC1 data as a reference, analysis of relative errors A%" in classical term V** of

interaction energies computed at HF for distant C,H atom-pairs in all conformers of glycol (values in kcal mol ™).

C--H in LEC CCSD/BBC1 HF
Atom A  AtomB V' VP IE Computy B Bxpeetp B AR
C1 H5 79.50  -5.51515E-04 106.02 79.24 26.77
Cl H6 48.29  -3.35024E-04 64.12 48.14 15.99
Cl HS8 0.12  -8.38500E-07 -4.55 0.12 -4.67
Cl H10 -1.10 7.61256E-06 -6.66 -1.09 -5.57
C2 H5 39.11  -2.71330E-04 53.14 38.99 14.15
C2 H6 86.47  -5.99872E-04 114.17 86.19 27.98
C2 H7 -0.83 5.78789E-06 -6.85 -0.83 -6.02
C2 H9 -1.27 8.79525E-06 -7.48 -1.26 -6.21
Average for ‘A/:],B‘ : 13.4
Standard deviation for ‘ Afsz‘ : 9.6
C---H in Linear CCSD/BBC1 HF
Atom A AtomB V" Vit IE Computyz A8 Bxpectp AB - ARB
Cl H5 82.17  -5.70019E-04 109.23 81.90 27.33
Cl H6 35.15  -2.43847E-04 48.26 35.04 13.22
Cl HS8 -1.14 7.88614E-06 -6.95 -1.13 -5.81
Cl H10 -1.14 7.88614E-06 -6.95 -1.13 -5.82
C2 H5 35.15  -2.43847E-04 48.26 35.04 13.22
C2 H6 82.17  -5.70019E-04 109.23 81.90 27.33
C2 H7 -1.14 7.88614E-06 -6.95 -1.13 -5.81
C2 H9 -1.14 7.88614E-06 -6.95 -1.13 -5.82
Average for ‘ AQ;B‘ : 13.0
Standard deviation for ‘ Aﬁfﬁ‘ : 94
C---H in Eclipsed CCSD/BBC1 HF
Atom A Atom B Vci-x,B VC/I%,B /E cDmputVClA,B Expecthczl'\,B A?I,B
Cl H5 83.83  -5.81584E-04 112.51 83.56 28.96
Cl Ho6 3820 -2.65018E-04 52.18 38.08 14.10
Cl HS8 -2.54 1.76089E-05 -8.93 -2.53 -6.40
Cl H10 -2.54 1.76089E-05 -8.94 -2.53 -6.41
C2 H5 3820 -2.65018E-04 52.12 38.08 14.05
C2 Ho6 83.83  -5.81584E-04 112.46 83.56 28.90
C2 H7 -2.54 1.76089E-05 -8.93 -2.53 -6.40
C2 H9 -2.54 1.76089E-05 -8.93 -2.53 -6.40
Average for ‘ Aﬁ;B‘ : 14.0
Standard deviation for ‘ AQ;B‘ : 98
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Table S73. Using the CCSD/BBC1 data as a reference, analysis of relative errors A}p in the XC-term V3" of

interaction energies computed at HF for distant C,H atom-pairs in all conformers of glycol (values in kcal mol ™).

C--H in LEC CCSD/BBC1 HF
AomA AtmB_ Ve VOUE oy e ag
C1 H5 -1.21 8.40036E-06 -0.84 -1.21 0.37
C1 H6 -0.53 3.70975E-06 -0.12 -0.53 0.42
C1 H8 -4.04  2.80583E-05 -4.18 -4.03 -0.15
C1 H10 -3.96  2.74736E-05 -3.97 -3.95 -0.03
C2 H5 -0.44 3.07551E-06 -0.30 -0.44 0.14
C2 H6 -1.31 9.10774E-06 -0.80 -1.31 0.51
C2 H7 -3.75 2.59890E-05 -3.54 -3.73 0.19
C2 H9 -3.79 2.63220E-05 -3.91 -3.78 -0.13
Average for A’;g‘ 0.2
Standard deviation for ‘ A‘;g‘ 0.2
C---H in Linear CCSD/BBC1 HF
AomA AtmB_ Ve OUE o e ag
C1 H5 -1.32 9.17191E-06 -0.85 -1.32 0.47
C1 H6 -0.50 3.45234E-06 -0.31 -0.50 0.19
C1 H8 -3.79 2.62822E-05 -3.61 -3.78 0.17
C1 HI10 -3.79 2.62822E-05 -3.61 -3.78 0.17
C2 H5 -0.50 3.45234E-06 -0.31 -0.50 0.19
C2 H6 -1.32 9.17191E-06 -0.85 -1.32 0.47
C2 H7 -3.79 2.62822E-05 -3.61 -3.78 0.17
C2 H9 -3.79 2.62822E-05 -3.61 -3.78 0.17
Average for A‘;S‘ 0.2
Standard deviation for ‘ A’;S‘ 0.1
C--H in Eclipsed CCSD/BBC1 HF
Atom A Atom B V)?C’B VQB 1E CompmV;c’B Frpect VxAc’B A?ig
Cl H5 -1.43 9.88825E-06 -0.89 -1.42 0.53
Cl H6 -0.48 3.36254E-06 -0.29 -0.48 0.20
Cl H3 -4.06  2.82004E-05 -3.94 -4.05 0.11
Cl HI10 -4.06  2.82004E-05 -3.94 -4.05 0.11
C2 H5 -0.48 3.36254E-06 -0.29 -0.48 0.20
C2 H6 -1.43 9.88825E-06 -0.89 -1.42 0.53
C2 H7 -4.06  2.82004E-05 -3.95 -4.05 0.11
C2 H9 -4.06  2.82004E-05 -3.94 -4.05 0.11

Average for

A 0.2
Standard deviation for ‘ A‘}g‘ 02
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Table S74. Using the CCSD/BBCI data as a reference, analysis of relative errors A’ in interaction energies

E*® computed at HF for distant O,H atom-pairs in all conformers of glycol (values in kcal mol ™).

nt

O--H in LEC CCSD/BBC1 HF
Atom A Atom B Eiit,B E;:t,B /E ComputEi/:t,B ExpectEiﬁt,B A/:f
03 HS5 -63.47 4.40340E-04 -75.22 -63.27 -11.95
03 H7 1.53 -1.05919E-05 9.69 1.52 8.17
03 HS -6.44 4.46864E-05 042 -6.42 6.84
03 H9 1.74  -1.20837E-05 8.66 1.74 6.92
03 H10 -4.72 3.27422E-05 3.02 -4.70 7.73
04 H6  -90.89 6.30517E-04 -103.88 -90.60 -13.28
04 H7 -4.46 3.09496E-05 3.38 -4.45 7.83
04 HS 0.02 -1.51058E-07 5.79 0.02 5.77
04 H9 -3.22 2.23074E-05 5.50 -3.21 8.71
04 H10 1.98 -1.37476E-05 9.77 1.98 7.80
Average for ‘Aﬁf 8.5
Std. deviation for ‘A?n’f 23
O---H in Linear CCSD/BBC1 HF
Atom A Atom B E i’;’B E iﬁt’B /E Comput pr iﬁ{B EXpe“Eiﬁt’B Aﬁf
03 HS5 -50.37 3.49449E-04 -60.55 -50.21 -10.34
03 H7 2.11 -1.46101E-05 991 2.10 7.81
03 HS -3.97 2.75121E-05 3.68 -3.95 7.63
03 H9 2.11 -1.46101E-05 991 2.10 7.81
03 H10 -3.97 2.75121E-05 3.68 -3.95 7.63
04 H6  -50.37 3.49449E-04 -60.55 -50.21 -10.34
04 H7 -3.97 2.75121E-05 3.68 -3.95 7.63
04 HS 2.11 -1.46101E-05 991 2.10 7.81
04 H9 -3.97 2.75121E-05 3.68 -3.95 7.63
04 H10 2.11 -1.46101E-05 991 2.10 7.81
Average for ‘A/;’? 8.2
Std. deviation for ‘A’?n’tB 1.1
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O--H in Eclipsed CCSD/BBC1 HF
Atom A AtomB  E> EME Comput pAB - Expect pAB - AR
03 H5 -59.43 4.12334E-04 -71.32 -59.24  -12.08
03 H7 3.69 -2.56299E-05 10.84 3.68 7.16
03 HS8 -1.45 1.00861E-05 7.17 -1.45 8.62
03 H9 3.69 -2.56299E-05 10.84 3.68 7.16
03 H10 -1.45 1.00861E-05 7.17 -1.45 8.62
04 H6  -59.43 4.12334E-04 -71.32 -59.24  -12.08
04 H7 -1.45 1.00861E-05 7.17 -1.45 8.62
04 HS8 3.69 -2.56299E-05 10.84 3.68 7.16
04 H9 -1.45 1.00861E-05 7.17 -1.45 8.62
04 H10 3.69 -2.56299E-05 10.84 3.68 7.16
Average for ‘A?n’? 8.7
Std. deviation for A% 1.9

Table S75. Using the CCSD/BBC] data as a reference, analysis of relative errors A" of classical term VAR of
interaction energies computed at HF for distant O,H atom-pairs in all conformers of glycol (values in kcal mol ™).

nt

O--Hin LEC CCSD/BBC1 HF
Atom A Atom B I/CIIA,B I/C?’B /E Computl/c?,B Expectl/c?,B A/?],B
03 H5 79.50 -5.51515E-04 106.02 79.24 26.77
03 H7 48.29  -3.35024E-04 64.12 48.14 15.99
03 HS8 0.12  -8.38500E-07 -4.55 0.12 -4.67
03 H9 -1.10 7.61256E-06 -6.66 -1.09 -5.57
03 H10 39.11 -2.71330E-04 53.14 38.99 14.15
04 H6 86.47 -5.99872E-04 114.17 86.19 27.98
04 H7 -0.83 5.78789E-06 -6.85 -0.83 -6.02
04 HS8 -1.27 8.79525E-06 -7.48 -1.26 -6.21
04 H9 79.50 -5.51515E-04 106.02 79.24 26.77
04 H10 48.29  -3.35024E-04 64.12 48.14 15.99
Average for ‘A/:I’B‘ 13.4
Std. deviation for |A%" 9.6
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O---H in Linear CCSD/BBC1 HF
Atom A Atom B I/c?’B I/C?,B /E Computl/c;%,B ExpectV;;\,B A/?],B
03 H5 -49.87 3.45955E-04 -60.51 -49.71 -10.80
03 H7 4.07 -2.82240E-05 11.27 4.06 7.21
03 HS8 2.14  -1.48185E-05 11.48 2.13 9.35
03 H9 4.07 -2.82240E-05 11.27 4.06 7.21
03 H10 2.14  -1.48185E-05 11.48 2.13 9.35
04 H6 -49.87 3.45955E-04 -60.51 -49.71 -10.80
04 H7 2.14  -1.48185E-05 11.48 2.13 9.35
04 HS8 4.07 -2.82240E-05 11.27 4.06 7.21
04 H9 2.14  -1.48185E-05 11.48 2.13 9.35
04 H10 4.07 -2.82240E-05 11.27 4.06 7.21
Average for ‘A?{B‘ 8.8
Std. deviation for Alzl’B 1.5
O--H in Eclipsed CCSD/BBC1 HF
Atom A Atom B I/CIIA,B I/C?’B /E Computl/cqx,B ExpectI/C;\,B A/?],B
03 HS5 83.83 -5.81584E-04 112.51 83.56 28.96
03 H7 38.20 -2.65018E-04 52.18 38.08 14.10
03 HS8 -2.54 1.76089E-05 -8.93 -2.53 -6.40
03 H9 -2.54 1.76089E-05 -8.94 -2.53 -6.41
03 H10 38.20 -2.65018E-04 52.12 38.08 14.05
04 H6 83.83 -5.81584E-04 112.46 83.56 28.90
04 H7 -2.54 1.76089E-05 -8.93 -2.53 -6.40
04 HS8 -2.54 1.76089E-05 -8.93 -2.53 -6.40
04 H9 83.83 -5.81584E-04 112.51 83.56 28.96
04 H10 38.20 -2.65018E-04 52.18 38.08 14.10
Average for |A" 14.0
Std. deviation for ‘A/:I’B‘ 9.8
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Table S$76. Using the CCSD/BBC] data as a reference, analysis of relative errors Aye of the XC-term Vel of
interaction energies computed at HF for distant O,H atom-pairs in all conformers of glycol (values in kcal mol™).

O-+-H in LEC CCSD/BBC1 HF
Atom A Atom B vt Vel 1 E Computyy AB - Expectyy B AV
03 H5 -0.35 2.44852E-06 -0.04 -0.35 0.31
03 H7 -2.00 1.38900E-05 -1.27 -2.00 0.72
03 HS8 -6.27  4.34686E-05 -7.73 -6.25 -1.48
03 H9 -1.14  7.90820E-06 -0.66 -1.14 0.48
03 H10 -6.42  4.45528E-05 -7.91 -6.40 -1.51
04 H6 -3.03 2.10430E-05 -1.26 -3.02 1.76
04 H7 -6.28  4.35390E-05 -7.92 -6.26 -1.66
04 HS8 -0.86  5.98068E-06 -0.58 -0.86 0.28
04 H9 -6.50  4.51269E-05 -7.89 -6.48 -1.40
04 H10 -1.99 1.38080E-05 -1.30 -1.98 0.69
Average for ‘A/;‘(’CB ‘ 1.0
Std. deviation for ‘A/;(’g ‘ 0.6
O--H in Linear CCSD/BBC1 HF
Atom A Atom B V)?C’B V)?(;B /E Comput VXA(EB Expect V;C’B A‘;’g
03 H5 -0.50  3.49384E-06 -0.05 -0.50 0.46
03 H7 -1.96 1.36138E-05 -1.36 -1.96 0.60
03 HS8 -6.10  4.23306E-05 -7.80 -6.08 -1.72
03 H9 -1.96 1.36138E-05 -1.36 -1.96 0.60
03 H10 -6.10  4.23306E-05 -7.80 -6.08 -1.72
04 H6 -0.50  3.49384E-06 -0.05 -0.50 0.46
04 H7 -6.10  4.23306E-05 -7.80 -6.08 -1.72
04 HS8 -1.96 1.36138E-05 -1.36 -1.96 0.60
04 H9 -6.10  4.23306E-05 -7.80 -6.08 -1.72
04 H10 -1.96 1.36138E-05 -1.36 -1.96 0.60
Average for ‘A’;}’E ‘ 1.0
Std. deviation for ‘A/;’g ‘ 0.6
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O--H in Eclipsed CCSD/BBC1 HF

Atom A Atom B Vel Vel | E Compuyy A Expectyy AB AL
03 HS5 -0.67  4.62679E-06 -0.11 -0.66 0.56
03 H7 -0.70  4.84171E-06 -0.26 -0.70 0.44
03 HS8 -6.58  4.56687E-05 -8.41 -6.56 -1.85
03 H9 -0.70  4.84171E-06 -0.26 -0.70 0.44
03 H10 -6.58  4.56687E-05 -8.41 -6.56 -1.85
04 H6 -0.67  4.62679E-06 -0.11 -0.66 0.56
04 H7 -6.58  4.56687E-05 -8.41 -6.56 -1.85
04 HS8 -0.70  4.84171E-06 -0.26 -0.70 0.44
04 H9 -6.58  4.56687E-05 -8.41 -6.56 -1.85
04 H10 -0.70  4.84171E-06 -0.26 -0.70 0.44

Average for ‘A‘;’E ‘ 1.0
Std. deviation for ‘A/;’g ‘ 0.7

Table S77. Using the CCSD/BBCI1 data as a reference, analysis of relative errors Aﬁf in interaction energies

EMP computed at HF for distant H,H atom-pairs in all conformers of glycol (values in kcal mol™).

H--H in LEC CCSD/BBC1 HF
Atom A AtomB  E.° EME Comput pAB - Expect pAB - AR
H5 H6 36.97  -2.56444E-04 41.19 36.85 434
H5 H7 191 1.32190E-05 -6.20 190 -4.30
H5 HS -0.65  4.54108E-06 -2.95 0.65  -2.29
H5 HY 220 1.52426E-05 -6.74 219 -4.54
H5 H10 179 1.23902E-05 -4.51 178 273
H6 H7 178 1.23769E-05 -5.13 178 -3.36
H6 HS -0.43  2.95773E-06 -3.85 042 -3.42
H6 HO 150 1.03754E-05 -4.44 149 -2.94
H6 H10 152 1.05510E-05 -5.76 152 -4.24
H7 HS -0.42  2.91928E-06 0.31 042 073
H7 HO 232 1.60696E-05 -2.64 231 -033
H7 H10 -0.55  3.79630E-06 -0.06 055 048
HS HO -032  2.23740E-06 0.41 032 0.74
HS H10 238 1.65337E-05 -2.84 238 -047
HY H10 -0.25  1.74888E-06 0.53 025 078
Average for ‘A?n’? 2.4
Std. deviation for [A%; 1.6
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H---H in Linear CCSD/BBC1 HF
Atom A Atom B E i’;’B E iﬁt’B /E Comput pr iﬁ{B EXpec‘Eiﬁt’B A‘:‘r;tB
H5 H6 22,72 -1.57635E-04 26.23 22.65 3.58
H5 H7 -1.84 1.27666E-05 -6.09 -1.83 -4.26
H5 HS8 -1.82 1.25965E-05 -4.59 -1.81 -2.78
H5 H9 -1.84 1.27666E-05 -6.09 -1.83 -4.26
H5 H10 -1.82 1.25965E-05 -4.59 -1.81 -2.78
H6 H7 -1.82 1.25965E-05 -4.59 -1.81 -2.78
H6 HS8 -1.84 1.27666E-05 -6.09 -1.83 -4.26
H6 H9 -1.82 1.25965E-05 -4.59 -1.81 -2.78
H6 H10 -1.84 1.27666E-05 -6.09 -1.83 -4.26
H7 HS8 -0.57 3.92163E-06 -0.03 -0.56 0.54
H7 H9 -2.51 1.73979E-05 -2.75 -2.50 -0.25
H7 H10 -0.46 3.19134E-06 0.38 -0.46 0.84
H8 H9 -0.46 3.19134E-06 0.38 -0.46 0.84
H8 H10 -2.51 1.73979E-05 -2.75 -2.50 -0.25
H9 H10 -0.57 3.92163E-06 -0.03 -0.56 0.54
Average for ‘A/:f 23
Std. deviation for ‘A?n’f 1.6
H---H in Eclipsed CCSD/BBC1 HF
Atom A AtomB  E.° EP/E Comput pAB Bt pAB AR
HS5 H6 2593  -1.79929E-04 29.92 25.85 4.07
HS5 H7 -3.37 2.33517E-05 -8.03 -3.36 -4.68
HS5 HS8 -2.23 1.54635E-05 -4.92 -2.22 -2.69
HS5 H9 -3.37 2.33517E-05 -8.03 -3.36 -4.68
HS5 HI10 -2.23 1.54635E-05 -4.92 -2.22 -2.69
H6 H7 -2.23 1.54635E-05 -4.92 -2.22 -2.69
H6 HS8 -3.37 2.33517E-05 -8.03 -3.36 -4.68
H6 H9 -2.23 1.54635E-05 -4.92 -2.22 -2.69
H6 HI10 -3.37 2.33517E-05 -8.03 -3.36 -4.68
H7 HS8 -0.88 6.13093E-06 0.43 -0.88 1.31
H7 H9 -2.65 1.83821E-05 -2.56 -2.64 0.08
H7 HI10 -0.25 1.76286E-06 0.70 -0.25 0.95
H8 H9 -0.25 1.76286E-06 0.70 -0.25 0.95
H8 HI10 -2.65 1.83821E-05 -2.56 -2.64 0.08
H9 HI10 -0.88 6.13093E-06 0.43 -0.88 1.31
Average for ‘A?n’? 2.5
Std. deviation for A% 1.7
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Table S78. Using the CCSD/BBC] data as a reference, analysis of relative errors A" of classical term VP of

interaction energies computed at HF for distant H,H atom-pairs in all conformers of glycol (values in kcal mol™).

H--H in LEC CCSD/BBC1 HF
Atom A Atom B VC,IA,B chzlA,B /E Computl/czlA,B ExpecthczlA,B A/sz
HS5 H6 37.09 -2.57280E-04 41.21 36.97 4.24
HS5 H7 -1.73 1.19752E-05 -6.10 -1.72 -4.38
HS5 HS8 -0.59 4.11552E-06 -2.90 -0.59 -2.31
HS5 H9 -2.11 1.46141E-05 -6.68 -2.10 -4.58
HS5 H10 -1.71 1.18685E-05 -4.49 -1.71 -2.79
H6 H7 -1.70 1.17605E-05 -5.13 -1.69 -3.44
Hé6 HS8 -0.08 5.40273E-07 -3.51 -0.08 -3.43
Hé6 H9 -1.41 9.76436E-06 -4.42 -1.40 -3.02
H6 H10 -1.38 9.58579E-06 -5.70 -1.38 -4.32
H7 HS8 0.20  -1.38967E-06 0.66 0.20 0.46
H7 H9 0.69 -4.78518E-06 1.16 0.69 0.48
H7 H10 0.08 -5.50299E-07 0.44 0.08 0.36
H8 H9 0.26  -1.82468E-06 0.83 0.26 0.56
H8 H10 0.67 -4.65740E-06 0.93 0.67 0.26
H9 H10 0.30  -2.06546E-06 0.91 0.30 0.61
Average for ‘A?{B‘ 2.4
Std. deviation for |A%" 1.7
H--H in Linear CCSD/BBC1 HF
Atom A Atom B VC,IA,B chzlA,B /E Computl/czlA,B ExpecthczlA,B A?I,B
HS5 H6 2291 -1.58934E-04 26.24 22.84 3.40
HS5 H7 -1.74 1.20370E-05 -6.02 -1.73 -4.29
HS5 HS8 -1.78 1.23721E-05 -4.57 -1.78 -2.79
HS5 H9 -1.74 1.20370E-05 -6.02 -1.73 -4.29
HS5 H10 -1.78 1.23721E-05 -4.57 -1.78 -2.79
H6 H7 -1.78 1.23721E-05 -4.57 -1.78 -2.79
H6 HS8 -1.74 1.20370E-05 -6.02 -1.73 -4.29
Hé6 H9 -1.78 1.23721E-05 -4.57 -1.78 -2.79
Hé6 H10 -1.74 1.20370E-05 -6.02 -1.73 -4.29
H7 HS8 0.08 -5.35901E-07 0.45 0.08 0.37
H7 H9 0.67 -4.65362E-06 1.06 0.67 0.39
H7 H10 0.21  -1.46599E-06 0.74 0.21 0.53
H8 H9 0.21  -1.46599E-06 0.74 0.21 0.53
H8 H10 0.67 -4.65362E-06 1.06 0.67 0.39
H9 H10 0.08 -5.35901E-07 0.45 0.08 0.37
Average for |A" 2.3
Std. deviation for |A%" 1.7
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H---H in Eclipsed CCSD/BBC1 HF

Atom A Atom B VCIIA,B I/vClA,B /E Computl/'cfx,B ExpecthczlA,B Azzl,B
HS5 H6 26.14  -1.81338E-04 29.92 26.05 3.87
HS5 H7 -3.23 2.23898E-05 -7.94 -3.22 -4.73
HS5 HS8 -2.19 1.52172E-05 -4.90 -2.19 -2.71
HS5 H9 -3.23 2.23898E-05 -7.94 -3.22 -4.73
HS5 H10 -2.19 1.52172E-05 -4.90 -2.19 -2.71
H6 H7 -2.19 1.52172E-05 -4.90 -2.19 -2.71
H6 HS8 -3.23 2.23898E-05 -7.94 -3.22 -4.73
H6 H9 -2.19 1.52172E-05 -4.90 -2.19 -2.71
H6 H10 -3.23 2.23898E-05 -7.94 -3.22 -4.72
H7 HS8 0.58  -3.99386E-06 1.54 0.57 0.97
H7 H9 0.80  -5.52134E-06 1.62 0.79 0.82
H7 H10 0.25 -1.76849E-06 0.95 0.25 0.70
H8 H9 0.25 -1.76849E-06 0.95 0.25 0.70
H8 H10 0.80  -5.52134E-06 1.62 0.79 0.82
H9 H10 0.58  -3.99386E-06 1.54 0.57 0.97
Average for |AY® 2.6
Std. deviation for |A%" 1.7

Table S79.. Using the CCSD/BBCI data as a reference, analysis of relative errors A/;CB in the XC-term V3"* of
interaction energies computed at HF for distant H,H atom-pairs in all conformers of glycol (values in kcal mol™).

H--H in LEC CCSD/BBC1 HF
Atom A AtomB Vg Vel | E Compuyy A Expectyy AB AL
H5 H6 -0.12  8.35982E-07 -0.02 -0.12 0.10
H5 H7 -0.18 1.24377E-06 -0.10 -0.18 0.08
H5 H8 -0.06  4.25557E-07 -0.04 -0.06 0.02
H5 H9 -0.09  6.28456E-07 -0.05 -0.09 0.04
H5 H10 -0.08  5.21707E-07 -0.02 -0.07 0.06
Hé6 H7 -0.09  6.16356E-07 -0.01 -0.09 0.08
Hé6 H8 -0.35  2.41746E-06 -0.33 -0.35 0.01
Hé6 H9 -0.09  6.11051E-07 -0.01 -0.09 0.08
Hé6 H10 -0.14  9.65231E-07 -0.06 -0.14 0.08
H7 H8 -0.62  4.30895E-06 -0.35 -0.62 0.27
H7 H9 -3.01 2.08548E-05 -3.81 -3.00 -0.81
H7 H10 -0.63  4.34660E-06 -0.50 -0.62 0.12
HS8 H9 -0.59  4.06207E-06 -0.41 -0.58 0.17
HS8 H10 -3.05  2.11911E-05 -3.77 -3.04 -0.73
H9 H10 -0.55  3.81434E-06 -0.38 -0.55 0.16
Average for ‘A‘;’E ‘ 0.2
Std. deviation for ‘A‘;’E ‘ 0.2
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H---H in Linear CCSD/BBC1 HF

Atom A Atom B V)?éB VXAC,B /E Comput VXAC,B Expect VXAéB A/;(,E
H5 H6 -0.19 1.29892E-06 0.00 -0.19 0.18
H5 H7 -0.11 7.29610E-07 -0.08 -0.10 0.03
H5 HS8 -0.03 2.24489E-07 -0.02 -0.03 0.02
H5 H9 -0.11 7.29610E-07 -0.08 -0.10 0.03
H5 H10 -0.03 2.24489E-07 -0.02 -0.03 0.02
H6 H7 -0.03 2.24489E-07 -0.02 -0.03 0.02
H6 HS8 -0.11 7.29610E-07 -0.08 -0.10 0.03
H6 H9 -0.03 2.24489E-07 -0.02 -0.03 0.02
H6 H10 -0.11 7.29610E-07 -0.08 -0.10 0.03
H7 HS8 -0.64 4.45753E-06 -0.47 -0.64 0.17
H7 H9 -3.18 2.20515E-05 -3.81 -3.17 -0.65
H7 H10 -0.67 4.65732E-06 -0.35 -0.67 0.32
H8 H9 -0.67 4.65732E-06 -0.35 -0.67 0.32
H8 H10 -3.18 2.20515E-05 -3.81 -3.17 -0.65
H9 H10 -0.64 4.45753E-06 -0.47 -0.64 0.17
Average for ‘A‘}? ‘ 0.2
Std. deviation for [A%)| 0.2
H---H in Eclipsed CCSD/BBC1 HF
Atom A Atom B V>?C’B V>?C’B /E comput V>?C’B Frpect VXA(EB Al;g
HS5 H6 -0.20 1.40935E-06 0.00 -0.20 0.20
HS5 H7 -0.14  9.61846E-07 -0.09 -0.14 0.05
H5 HS8 -0.04 2.46282E-07 -0.02 -0.04 0.02
HS5 H9 -0.14  9.61846E-07 -0.09 -0.14 0.05
H5 H10 -0.04 2.46282E-07 -0.02 -0.04 0.02
Hé6 H7 -0.04 2.46282E-07 -0.02 -0.04 0.02
Hé6 H8 -0.14  9.61846E-07 -0.09 -0.14 0.05
Hé6 H9 -0.04 2.46282E-07 -0.02 -0.04 0.02
Hé6 H10 -0.14 9.61846E-07 -0.09 -0.14 0.05
H7 HS8 -1.46 1.01248E-05 -1.11 -1.45 0.34
H7 H9 -3.45 2.39035E-05 -4.18 -3.43 -0.74
H7 H10 -0.51 3.53135E-06 -0.25 -0.51 0.25
H8 H9 -0.51 3.53135E-06 -0.25 -0.51 0.25
H8 H10 -3.45 2.39035E-05 -4.18 -3.43 -0.74
H9 H10 -1.46 1.01248E-05 -1.11 -1.45 0.34
Average for ‘A‘;‘(’g ‘ 0.2
Std. deviation for ‘A[;’g ‘ 0.2
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Table S80. Using the CCSD/BBCI data as a reference, analysis of relative errors A>? in interaction energies

E*® computed at B3LYP for distant C,H atom-pairs in all conformers of glycol (values in kcal mol ™).

nt

C:+-H in LEC CCSD/BBC1 B3LYP
AtomA AtomB  E." Ey’|E R
Cl H5 78.29  -5.43115E-04 71.36 78.49 -7.13
Cl H6 4776  -3.31314E-04 42.96 47.88 -4.92
Cl H8 -3.92 2.72198E-05 -2.34 -3.93 1.59
Cl HI10 -5.06 3.50861E-05 -3.17 -5.07 1.90
C2 H5 38.67 -2.68255E-04 34.76 38.77 -4.00
C2 H6 85.16  -5.90764E-04 78.19 85.37 -7.18
C2 H7 -4.58 3.17769E-05 -2.45 -4.59 2.14
C2 H9 -5.06 3.51173E-05 -3.34 -5.07 1.73
Average for ‘Af;f : 38
Standard deviation for ‘ ANB]: 2.4
C:--H in Linear CCSD/BBC1 B3LYP
AtomA  AtomB  E.” By’ IE  CTMUERS TTUERS A
Cl H5 80.84  -5.60847E-04 74.01 81.05 -7.04
Cl H6 34.65 -2.40395E-04 31.05 34.74 -3.69
Cl H8 -4.93 3.41684E-05 -2.72 -4.94 2.22
Cl HI10 -4.93 3.41684E-05 -2.72 -4.94 2.22
C2 H5 34.65 -2.40395E-04 31.05 34.74 -3.69
C2 H6 80.84  -5.60847E-04 74.01 81.05 -7.04
C2 H7 -4.93 3.41684E-05 -2.72 -4.94 2.22
C2 H9 -4.93 3.41684E-05 -2.72 -4.94 2.22
Average for ‘Ame : 38
Standard deviation for |A%5|: 2.1
C---H in Eclipsed CCSD/BBC1 B3LYP
AtomA AtomB " ECIE U™ER RN AW
Cl H5 82.40 -5.71696E-04 75.84 82.61 -6.77
Cl H6 37.71 -2.61656E-04 34.34 37.81 -3.47
Cl H8 -6.60  4.58093E-05 -4.41 -6.62 2.21
Cl H10 -6.60  4.58093E-05 -4.41 -6.62 2.21
C2 H5 37.71  -2.61656E-04 34.31 37.81 -3.49
C2 H6 82.40 -5.71696E-04 75.84 82.61 -6.77
C2 H7 -6.60  4.58093E-05 -4.41 -6.62 2.21
C2 H9 -6.60  4.58093E-05 -4.41 -6.62 2.21
Average for ‘Ame : 37
Standard deviation for ‘Ame : 2.0
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Table S81. Using the CCSD/BBC1 data as a reference, analysis of relative errors A/:{B in the classical term

VM of interaction energies computed at B3LYP for distant C,H atom-pairs in all conformers of glycol (values in

kcal mol™).
C--H in LEC CCSD/BBC1 B3LYP
AtomA AtomB V" Vi IE Computp LB Bpectp B AP
Cl HS5 79.50  -5.51515E-04 72.50 79.70 -7.20
Cl H6 48.29  -3.35024E-04 43.15 48.42 -5.27
Cl HS8 0.12  -8.38500E-07 1.72 0.12 1.60
Cl H10 -1.10  7.61256E-06 0.70 -1.10 1.80
C2 HS5 39.11  -2.71330E-04 35.15 39.21 -4.06
C2 H6 86.47  -5.99872E-04 79.29 86.69 -7.40
C2 H7 -0.83  5.78789E-06 1.07 -0.84 1.90
C2 H9 -1.27  8.79525E-06 0.50 -1.27 1.77
Average for ‘A/;’B‘ 3.9
Std. deviation for ‘A’:B‘ 25
C---H in Linear CCSD/BBC1 B3LYP
AtOIIl A Atom B Vcll'\,B Vcl]'\,B /E Computhc;X,B Expccthczlfx,B A/zI,B
C1 H5 82.17  -5.70019E-04 75.18 82.37 -7.19
C1 H6 35.15  -2.43847E-04 31.44 35.24 -3.80
C1 H8 -1.14 7.88614E-06 0.79 -1.14 1.93
C1 H10 -1.14 7.88614E-06 0.79 -1.14 1.93
C2 H5 35.15  -2.43847E-04 31.44 35.24 -3.80
C2 H6 82.17  -5.70019E-04 75.18 82.37 -7.19
C2 H7 -1.14 7.88614E-06 0.79 -1.14 1.93
C2 H9 -1.14 7.88614E-06 0.79 -1.14 1.93
Average for ‘ A/:;B‘ 3.7
Std. deviation for ‘A/;’B‘ 23
C--H in Eclipsed CCSD/BBC1 B3LYP
Atom A Atom B VszlA,B I/CIA,B /E ComputhzlA,B ExpectI/CllA,B AI:I,B
Cl HS5 83.83  -5.81584E-04 77.09 84.04 -6.95
Cl H6 38.20  -2.65018E-04 34.71 38.30 -3.58
Cl HS8 -2.54  1.76089E-05 -0.60 -2.54 1.94
Cl H10 -2.54  1.76089E-05 -0.60 -2.54 1.94
C2 HS5 38.20  -2.65018E-04 34.69 38.30 -3.61
C2 H6 83.83  -5.81584E-04 77.09 84.04 -6.95
C2 H7 -2.54  1.76089E-05 -0.60 -2.54 1.94
C2 H9 -2.54  1.76089E-05 -0.60 -2.54 1.94
Average for ‘A‘;’B‘ 3.6
Std. deviation for ‘AﬁiB‘ 22
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Table $82. Using the CCSD/BBC1 data as a reference, analysis of relative errors AY¢ in the XC-term V2" of

interaction energies computed at B3LYP for distant C,H atom-pairs in all conformers of glycol (values in kcal
mol).

C-+-H in LEC CCSD/BBC1 B3LYP
Atom A AtomB  Vg” Vel | E Computyy A8 Expectyy B A
Cl H5 -1.21 8.40036E-06 -1.14 -1.21 0.07
Cl Hé6 -0.53 3.70975E-06 -0.19 -0.54 0.35
Cl H8 -4.04  2.80583E-05 -4.06 -4.05 -0.01
Cl H10 -3.96  2.74736E-05 -3.87 -3.97 0.10
C2 H5 -0.44  3.07551E-06 -0.39 -0.44 0.06
C2 Hé6 -1.31 9.10774E-06 -1.10 -1.32 0.22
C2 H7 -3.75  2.59890E-05 -3.51 -3.76 0.24
C2 H9 -3.79  2.63220E-05 -3.85 -3.80 -0.04
Average for ‘A‘;g‘ 0.1
Std. deviation for ‘Af;g‘ 0.1
C---H in Linear CCSD/BBC1 B3LYP
AtomA  AtomB Vi VEPIE CTULS PaR AN
Cl H5 -1.32 9.17191E-06 -1.17 -1.33 0.16
Cl H6 -0.50  3.45234E-06 -0.39 -0.50 0.11
Cl H8 -3.79 2.62822E-05 -3.51 -3.80 0.29
Cl H10 -3.79 2.62822E-05 -3.50 -3.80 0.29
C2 H5 -0.50  3.45234E-06 -0.39 -0.50 0.11
C2 H6 -1.32 9.17191E-06 -1.17 -1.33 0.16
C2 H7 -3.79 2.62822E-05 -3.51 -3.80 0.29
C2 H9 -3.79 2.62822E-05 -3.50 -3.80 0.29
Average for ‘A’;g‘ 0.2
Std. deviation for ‘A';(B‘ 0.1
C---H in Eclipsed CCSD/BBC1 B3LYP
Atom A Atom B vk Vel E Computyy A8 Expectyy A8 AV
Cl H5 -1.43 9.88825E-06 -1.25 -1.43 0.18
Cl Hé6 -0.48  3.36254E-06 -0.37 -0.49 0.11
Cl H8 -4.06  2.82004E-05 -3.81 -4.07 0.27
C1 H10 -4.06  2.82004E-05 -3.81 -4.07 0.27
C2 H5 -0.48  3.36254E-06 -0.37 -0.49 0.11
C2 Hé6 -1.43 9.88825E-06 -1.25 -1.43 0.18
C2 H7 -4.06  2.82004E-05 -3.81 -4.07 0.27
C2 H9 -4.06  2.82004E-05 -3.81 -4.07 0.27
Average for ‘A’;g‘ 0.2
Std. deviation for ‘Af;g‘ 0.1
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AB

Table S83. Using the CCSD/BBCI data as a reference, analysis of relative errors A" in interaction energies

E® computed at B3LYP for distant O,H atom-pairs in all conformers of glycol (values in kcal mol ™).

nt

O---Hin LEC CCSD/BBC1 B3LYP
Atom A AtomB  EM° EME Comput pAB — Expect rAB - ABD
03 HS5 -63.47 4.40340E-04 -60.75 -63.63 2.89
03 H7 1.53  -1.05919E-05 -0.68 1.53 -2.21
03 HS8 -6.44 4.46864E-05 -10.36 -6.46 -3.90
03 H9 1.74  -1.20837E-05 -0.24 1.75 -1.98
03 H10 -4.72 3.27422E-05 -8.94 -4.73 -4.21
04 H6  -90.89 6.30517E-04 -86.09 -91.12 5.03
04 H7 -4.46 3.09496E-05 -8.63 -4.47 -4.16
04 HS8 0.02 -1.51058E-07 -2.06 0.02 -2.08
04 H9 -3.22 2.23074E-05 -7.25 -3.22 -4.02
04 H10 1.98 -1.37476E-05 -0.31 1.99 -2.29
Average for ‘Aﬁf 3.3
Std. deviation for ‘A?n’? 1.1
O---H in Linear CCSD/BBC1 B3LYP
Atom A AtomB  EM° EME Comput pAB — Expect pAB - ABD
03 HS5 -50.37 3.49449E-04 -48.35 -50.50 2.15
03 H7 2.11  -1.46101E-05 -0.09 2.11 -2.20
03 HS8 -3.97 2.75121E-05 -8.26 -3.98 -4.28
03 H9 2.11  -1.46101E-05 -0.09 2.11 -2.20
03 H10 -3.97 2.75121E-05 -8.26 -3.98 -4.28
04 H6  -50.37 3.49449E-04 -48.35 -50.50 2.15
04 H7 -3.97 2.75121E-05 -8.26 -3.98 -4.28
04 HS8 2.11 -1.46101E-05 -0.09 2.11 -2.20
04 H9 -3.97 2.75121E-05 -8.26 -3.98 -4.28
04 H10 2.11 -1.46101E-05 -0.09 2.11 -2.20
Average for ‘Aﬁf 3.0
Std. deviation for ‘A?n’? 1.1
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O--H in Eclipsed CCSD/BBC1 B3LYP

Atom A Atom B E i’;’B E iﬁt’B IE Comput g7 iﬁ{B EXpec‘Eiﬁt’B Aﬁ;tB
03 H5 -59.43 4.12334E-04 -57.22 -59.58 2.36
03 H7 3.69 -2.56299E-05 1.90 3.70 -1.81
03 HS8 -1.45 1.00861E-05 -5.81 -1.46 -4.35
03 H9 3.69 -2.56299E-05 1.90 3.70 -1.81
03 H10 -1.45 1.00861E-05 -5.81 -1.46 -4.35
04 H6  -59.43 4.12334E-04 -57.22 -59.58 2.36
04 H7 -1.45 1.00861E-05 -5.81 -1.46 -4.35
04 HS8 3.69 -2.56299E-05 1.90 3.70 -1.81
04 H9 -1.45 1.00861E-05 -5.81 -1.46 -4.35
04 H10 3.69 -2.56299E-05 1.90 3.70 -1.81

Average for ‘A/:f 2.9
Std. deviation for ‘A?n’? 1.2

Table S84. Using the CCSD/BBCI1 data as a reference, analysis of relative errors Aﬁl’B in the classical term 7

of the interaction energies computed at B3LYP for distant O,H atom-pairs in all conformers of glycol (values in
kcal mol™).

O--H in LEC CCSD/BBC1 B3LYP
Atom A Atom B I/CIIA,B I/(;]A,B /E ComputV:;lA,B ExpecthczlA,B A/zl,B
03 H5 79.50  -5.51515E-04 72.50 79.70 -7.20
03 H7 48.29  -3.35024E-04 43.15 48.42 -5.27
03 H8 0.12  -8.38500E-07 1.72 0.12 1.60
03 H9 -1.10 7.61256E-06 0.70 -1.10 1.80
03 H10 39.11  -2.71330E-04 35.15 39.21 -4.06
04 H6 86.47  -5.99872E-04 79.29 86.69 -7.40
04 H7 -0.83 5.78789E-06 1.07 -0.84 1.90
04 H8 -1.27 8.79525E-06 0.50 -1.27 1.77
04 H9 79.50  -5.51515E-04 72.50 79.70 -7.20
04 H10 48.29  -3.35024E-04 43.15 48.42 -5.27
Average for |A" 3.9
Std. deviation for |A%" 2.5
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O---H in Linear CCSD/BBC1 B3LYP
Atom A Atom B I/c?’B I/C?,B /E Computl/c;%,B ExpectV;;\,B A/?],B
03 H5 -49.87 3.45955E-04 -48.28 -49.99 1.71
03 H7 4.07 -2.82240E-05 1.36 4.08 -2.72
03 HS8 2.14  -1.48185E-05 -1.41 2.14 -3.56
03 H9 4.07 -2.82240E-05 1.36 4.08 -2.72
03 H10 2.14  -1.48185E-05 -1.41 2.14 -3.56
04 H6 -49.87 3.45955E-04 -48.28 -49.99 1.71
04 H7 2.14  -1.48185E-05 -1.41 2.14 -3.56
04 HS8 4.07 -2.82240E-05 1.36 4.08 -2.72
04 H9 2.14  -1.48185E-05 -1.41 2.14 -3.56
04 H10 4.07 -2.82240E-05 1.36 4.08 -2.72
Average for ‘A?{B‘ 2.9
Std. deviation for Alzl’B 0.7
O--H in Eclipsed CCSD/BBC1 B3LYP
Atom A Atom B I/CIIA,B I/C?’B /E Computl/cqx,B ExpectI/C;\,B A/?],B
03 HS5 83.83 -5.81584E-04 77.09 84.04 -6.95
03 H7 38.20 -2.65018E-04 34.71 38.30 -3.58
03 HS8 -2.54 1.76089E-05 -0.60 -2.54 1.94
03 H9 -2.54 1.76089E-05 -0.60 -2.54 1.94
03 H10 38.20 -2.65018E-04 34.69 38.30 -3.61
04 H6 83.83 -5.81584E-04 77.09 84.04 -6.95
04 H7 -2.54 1.76089E-05 -0.60 -2.54 1.94
04 HS8 -2.54 1.76089E-05 -0.60 -2.54 1.94
04 H9 83.83 -5.81584E-04 77.09 84.04 -6.95
04 H10 38.20 -2.65018E-04 34.71 38.30 -3.58
Average for |A" 3.6
Std. deviation for ‘A/:I’B‘ 22
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Table S8S. Using the CCSD/BBC1 data as a reference, analysis of relative errors A’§g§ in the XC-term V)?C’B of

the interaction energies computed at B3LYP for distant O,H atom-pairs in all conformers of glycol (values in kcal
mol™).

O-+-H in LEC CCSD/BBC1 B3LYP
Atom A Atom B vt Vel 1 E Computyy AB - Expectyy B AV
03 H5 -0.35 2.44852E-06 -0.06 -0.35 0.30
03 H7 -2.00 1.38900E-05 -1.44 -2.01 0.57
03 HS8 -6.27  4.34686E-05 -6.63 -6.28 -0.34
03 H9 -1.14  7.90820E-06 -0.83 -1.14 0.31
03 H10 -6.42  4.45528E-05 -7.01 -6.44 -0.57
04 H6 -3.03 2.10430E-05 -2.26 -3.04 0.78
04 H7 -6.28  4.35390E-05 -6.93 -6.29 -0.64
04 HS8 -0.86  5.98068E-06 -0.69 -0.86 0.18
04 H9 -6.50  4.51269E-05 -6.91 -6.52 -0.39
04 H10 -1.99 1.38080E-05 -1.44 -2.00 0.56
Average for ‘A/;‘(’CB ‘ 0.5
Std. deviation for ‘A/;(’g ‘ 0.2
O---H in Linear CCSD/BBC1 B3LYP
Atom A Atom B vk Vel | E computyz A8 Expectyy A8 A
03 H5 -0.50 3.49384E-06 -0.07 -0.50 0.44
03 H7 -1.96 1.36138E-05 -1.45 -1.97 0.52
03 H8 -6.10 4.23306E-05 -6.84 -6.12 -0.72
03 H9 -1.96 1.36138E-05 -1.45 -1.97 0.52
03 H10 -6.10 4.23306E-05 -6.84 -6.12 -0.72
04 H6 -0.50 3.49384E-06 -0.07 -0.50 0.44
04 H7 -6.10 4.23306E-05 -6.84 -6.12 -0.72
04 H8 -1.96 1.36138E-05 -1.45 -1.97 0.52
04 H9 -6.10 4.23306E-05 -6.84 -6.12 -0.72
04 H10 -1.96 1.36138E-05 -1.45 -1.97 0.52
Average for ‘A/;’g ‘ 0.6
Std. deviation for ‘A@E ‘ 0.1
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O--H in Eclipsed CCSD/BBC1 B3LYP

Atom A Atom B Vel Vel | E Compuyy A Expectyy AB AL
03 HS5 -0.67  4.62679E-06 -0.15 -0.67 0.52
03 H7 -0.70  4.84171E-06 -0.28 -0.70 0.42
03 HS8 -6.58  4.56687E-05 -7.39 -6.60 -0.79
03 H9 -0.70  4.84171E-06 -0.28 -0.70 0.42
03 H10 -6.58  4.56687E-05 -7.39 -6.60 -0.80
04 H6 -0.67  4.62679E-06 -0.15 -0.67 0.52
04 H7 -6.58  4.56687E-05 -7.39 -6.60 -0.80
04 HS8 -0.70  4.84171E-06 -0.28 -0.70 0.42
04 H9 -6.58  4.56687E-05 -7.39 -6.60 -0.80
04 H10 -0.70  4.84171E-06 -0.28 -0.70 0.42

Average for ‘A‘;’E ‘ 0.6
Std. deviation for ‘A/;’g ‘ 0.2

AB

Table S86. Using the CCSD/BBC1 data as a reference, analysis of relative errors A" in interaction energies

E*® computed at B3LYP for distant H,H atom-pairs in all conformers of glycol (values in kcal mol™).

int

H--H in LEC CCSD/BBC1 B3LYP
Atom A AtomB  E.° ENPVE Comput A Bxpect pAB - ARS
H5 H6 36.97  -2.56444E-04 35.99 37.06 -1.06
H5 H7 -1.91 1.32190E-05 -0.07 -1.91 1.84
H5 H8 -0.65  4.54108E-06 0.37 -0.66 1.02
H5 H9 -2.20 1.52426E-05 -0.48 -2.20 1.72
H5 H10 -1.79 1.23902E-05 -0.58 -1.79 1.21
H6 H7 -1.78 1.23769E-05 -0.30 -1.79 1.49
H6 H8 -0.43  2.95773E-06 1.06 -0.43 1.49
H6 H9 -1.50 1.03754E-05 -0.29 -1.50 1.21
H6 H10 -1.52 1.05510E-05 0.34 -1.52 1.86
H7 H8 -0.42  2.91928E-06 -0.17 -0.42 0.25
H7 H9 -2.32 1.60696E-05 -2.49 -2.32 -0.17
H7 H10 -0.55  3.79630E-06 -0.51 -0.55 0.04
H8 H9 -0.32  2.23740E-06 -0.20 -0.32 0.13
H8 H10 -2.38 1.65337E-05 -2.42 -2.39 -0.03
H9 H10 -0.25 1.74888E-06 -0.18 -0.25 0.07
Average for AN 0.9
Std. deviation for ‘A‘;F’ 0.7
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H---H in Linear CCSD/BBC1 B3LYP
Atom A Atom B E i’;’B E iﬁt’B /E Comput pr iﬁ{B EXpec‘Eiﬁt’B Aﬁ;tB
H5 H6 22.72  -1.57635E-04 22.58 22.78 -0.20
H5 H7 -1.84 1.27666E-05 -0.08 -1.84 1.76
H5 H8 -1.82 1.25965E-05 -0.65 -1.82 1.17
H5 H9 -1.84 1.27666E-05 -0.08 -1.84 1.76
H5 H10 -1.82 1.25965E-05 -0.65 -1.82 1.17
Ho6 H7 -1.82 1.25965E-05 -0.65 -1.82 1.17
Ho6 H8 -1.84 1.27666E-05 -0.08 -1.84 1.76
Ho6 H9 -1.82 1.25965E-05 -0.65 -1.82 1.17
H6 H10 -1.84 1.27666E-05 -0.08 -1.84 1.76
H7 H8 -0.57  3.92163E-06 -0.48 -0.57 0.09
H7 H9 -2.51 1.73979E-05 -2.53 -2.51 -0.02
H7 H10 -0.46  3.19134E-06 -0.20 -0.46 0.26
H8 H9 -0.46  3.19134E-06 -0.20 -0.46 0.26
H8 H10 -2.51 1.73979E-05 -2.53 -2.51 -0.02
H9 H10 -0.57  3.92163E-06 -0.48 -0.57 0.09
Average for (AMP 0.8
Std. deviation for ‘A‘;f 0.7
H---H in Eclipsed CCSD/BBC1 B3LYP
Atom A AtomB  E.° ENE Comput pAB - Bxpect A8 RS
H5 H6 2593  -1.79929E-04 25.84 26.00 -0.16
H5 H7 -3.37  2.33517E-05 -1.59 -3.37 1.79
H5 H8 -2.23 1.54635E-05 -1.21 -2.23 1.02
H5 H9 -3.37  2.33517E-05 -1.59 -3.37 1.79
H5 H10 -2.23 1.54635E-05 -1.21 -2.23 1.02
Ho6 H7 -2.23 1.54635E-05 -1.21 -2.23 1.02
Ho6 H8 -3.37  2.33517E-05 -1.59 -3.37 1.79
Ho6 H9 -2.23 1.54635E-05 -1.21 -2.23 1.02
Ho6 H10 -3.37  2.33517E-05 -1.59 -3.37 1.79
H7 H8 -0.88  6.13093E-06 -0.70 -0.89 0.18
H7 H9 -2.65 1.83821E-05 -2.84 -2.66 -0.18
H7 H10 -0.25 1.76286E-06 -0.14 -0.25 0.12
H8 H9 -0.25 1.76286E-06 -0.14 -0.25 0.12
H8 H10 -2.65 1.83821E-05 -2.84 -2.66 -0.18
H9 H10 -0.88  6.13093E-06 -0.70 -0.89 0.18
Average for (AMP 0.8
Std. deviation for \Af;;?\ 0.7
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Table S87. Using the CCSD/BBCI data as a reference, analysis of relative errors A" in the classical term

VC?‘B of interaction energies computed at B3LYP for distant H,H atom-pairs in all conformers of glycol (values
in kcal mol™).

H---H in LEC CCSD/BBC1 B3LYP
Atom A Atom B ch’B ch’B /E Comput Vf’B Expect Vj’B A/zl’B
H5 H6 37.09 -2.57280E-04 36.03 37.18 -1.15
H5 H7 -1.73 1.19752E-05 0.06 -1.73 1.79
H5 HS -0.59 4.11552E-06 0.44 -0.59 1.03
H5 H9 -2.11 1.46141E-05 -0.42 -2.11 1.69
H5 H10 -1.71 1.18685E-05 -0.55 -1.72 1.16
Ho6 H7 -1.70 1.17605E-05 -0.29 -1.70 1.41
Ho6 H8 -0.08 5.40273E-07 1.46 -0.08 1.54
Ho6 H9 -1.41 9.76436E-06 -0.27 -1.41 1.14
Ho6 H10 -1.38 9.58579E-06 0.41 -1.39 1.79
H7 HS8 0.20 -1.38967E-06 0.16 0.20 -0.04
H7 H9 0.69 -4.78518E-06 0.73 0.69 0.04
H7 H10 0.08 -5.50299E-07 0.06 0.08 -0.02
HS H9 0.26  -1.82468E-06 0.18 0.26 -0.09
HS H10 0.67 -4.65740E-06 0.79 0.67 0.11
H9 H10 0.30 -2.06546E-06 0.18 0.30 -0.11
Average for ‘A’z{B‘ 0.9
Std. deviation for ‘Ale’B‘ 0.7
H---H in Linear CCSD/BBC1 B3LYP
Atom A Atom B ch’B ch’B /E Comput ch’B Expect VC;\’B A’;’B
H5 H6 2291  -1.58934E-04 22.59 22.97 -0.38
H5 H7 -1.74 1.20370E-05 0.01 -1.74 1.75
H5 H8 -1.78 1.23721E-05 -0.63 -1.79 1.16
H5 H9 -1.74 1.20370E-05 0.01 -1.74 1.75
H5 H10 -1.78 1.23721E-05 -0.63 -1.79 1.16
H6 H7 -1.78 1.23721E-05 -0.63 -1.79 1.16
H6 H8 -1.74 1.20370E-05 0.01 -1.74 1.75
H6 H9 -1.78 1.23721E-05 -0.63 -1.79 1.16
H6 H10 -1.74 1.20370E-05 0.01 -1.74 1.75
H7 H8 0.08  -5.35901E-07 0.06 0.08 -0.02
H7 H9 0.67 -4.65362E-06 0.75 0.67 0.07
H7 H10 0.21  -1.46599E-06 0.15 0.21 -0.06
HS H9 0.21  -1.46599E-06 0.15 0.21 -0.06
HS H10 0.67 -4.65362E-06 0.75 0.67 0.07
H9 H10 0.08  -5.35901E-07 0.06 0.08 -0.02
Average for ‘A‘:l’B‘ 0.8
Std. deviation for ‘A’;B‘ 0.7
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H---H in Eclipsed CCSD/BBC1 B3LYP

Atom A Atom B V'CIIA,B V'CIA,B /E Computl/cfx,B ExpecthczlA,B A/zl,B
H5 Ho6 26.14  -1.81338E-04 25.84 26.20 -0.36
H5 H7 -3.23  2.23898E-05 -1.47 -3.24 1.76
H5 H8 -2.19  1.52172E-05 -1.19 -2.20 1.01
H5 H9 -3.23  2.23898E-05 -1.47 -3.24 1.76
H5 H10 -2.19  1.52172E-05 -1.19 -2.20 1.01
Ho6 H7 -2.19  1.52172E-05 -1.19 -2.20 1.01
H6 H8 -3.23  2.23898E-05 -1.47 -3.24 1.76
Ho6 H9 -2.19  1.52172E-05 -1.19 -2.20 1.01
H6 H10 -3.23  2.23898E-05 -1.47 -3.24 1.76
H7 H8 0.58  -3.99386E-06 0.37 0.58 -0.21
H7 H9 0.80  -5.52134E-06 0.72 0.80 -0.08
H7 H10 0.25  -1.76849E-06 0.13 0.26 -0.13
H8 H9 0.25 -1.76849E-06 0.13 0.26 -0.13
H8 H10 0.80  -5.52134E-06 0.72 0.80 -0.08
H9 H10 0.58  -3.99386E-06 0.37 0.58 -0.21
Average for ‘A‘;’B‘ 0.8
Std. deviation for ‘A’;B‘ 0.7

Table S88. Using the CCSD/BBCI1 data as a reference, analysis of relative errors A/;’CB in the XC-term VXAC’B of

interaction energies, computed at B3LYP for distant H,H atom-pairs in all conformers of glycol (values in kcal
mol™).

H---H in LEC CCSD/BBC1 B3LYP
AtomA AtomB VP Vel | E Computyy A8 Expectpy AB A
H5 Ho6 -0.12 8.35982E-07 -0.03 -0.12 0.09
H5 H7 -0.18 1.24377E-06 -0.13 -0.18 0.05
H5 HS -0.06 4.25557E-07 -0.07 -0.06 -0.01
H5 H9 -0.09 6.28456E-07 -0.06 -0.09 0.03
H5 H10 -0.08 5.21707E-07 -0.03 -0.08 0.05
H6 H7 -0.09 6.16356E-07 -0.01 -0.09 0.08
H6 HS -0.35 2.41746E-06 -0.40 -0.35 -0.05
H6 H9 -0.09 6.11051E-07 -0.02 -0.09 0.07
H6 H10 -0.14 9.65231E-07 -0.07 -0.14 0.07
H7 HS -0.62 4.30895E-06 -0.33 -0.62 0.29
H7 H9 -3.01 2.08548E-05 -3.23 -3.01 -0.21
H7 H10 -0.63 4.34660E-06 -0.57 -0.63 0.05
HS H9 -0.59 4.06207E-06 -0.37 -0.59 0.21
HS H10 -3.05 2.11911E-05 -3.21 -3.06 -0.14
H9 H10 -0.55 3.81434E-06 -0.37 -0.55 0.19
Average for ‘A‘;’g‘ 0.1
Std. deviation for ‘A’;g‘ 0.1
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H---H in Linear CCSD/BBC1 B3LYP
Atom A Atom B V)?éB VXAC,B /E Comput VXAC,B Expect VXAC’B A/;(,E
H5 H6 -0.19 1.29892E-06 -0.01 -0.19 0.18
H5 H7 -0.11 7.29610E-07 -0.10 -0.11 0.01
H5 H8 -0.03 2.24489E-07 -0.02 -0.03 0.01
H5 H9 -0.11 7.29610E-07 -0.10 -0.11 0.01
H5 H10 -0.03 2.24489E-07 -0.02 -0.03 0.01
Ho6 H7 -0.03 2.24489E-07 -0.02 -0.03 0.01
Ho6 H8 -0.11 7.29610E-07 -0.10 -0.11 0.01
Ho6 H9 -0.03 2.24489E-07 -0.02 -0.03 0.01
Ho6 H10 -0.11 7.29610E-07 -0.10 -0.11 0.01
H7 H8 -0.64 4.45753E-06 -0.54 -0.64 0.10
H7 H9 -3.18 2.20515E-05 -3.28 -3.19 -0.09
H7 H10 -0.67 4.65732E-06 -0.35 -0.67 0.32
HS H9 -0.67 4.65732E-06 -0.35 -0.67 0.32
HS H10 -3.18 2.20515E-05 -3.28 -3.19 -0.09
H9 H10 -0.64 4.45753E-06 -0.54 -0.64 0.10
Average for ‘Af;’g‘ 0.1
Std. deviation for ‘A’;g‘ 0.1
H---H in Eclipsed CCSD/BBC1 B3LYP
AtomA AtomB V3P Vel E Computyy AB - Expectyy A8 AV
H5 H6 -0.20 1.40935E-06 -0.01 -0.20 0.20
H5 H7 -0.14 9.61846E-07 -0.11 -0.14 0.02
H5 H8 -0.04 2.46282E-07 -0.02 -0.04 0.01
H5 H9 -0.14 9.61846E-07 -0.11 -0.14 0.02
H5 H10 -0.04 2.46282E-07 -0.02 -0.04 0.01
Ho6 H7 -0.04 2.46282E-07 -0.02 -0.04 0.01
Ho6 H8 -0.14 9.61846E-07 -0.11 -0.14 0.02
Ho6 H9 -0.04 2.46282E-07 -0.02 -0.04 0.01
Ho6 H10 -0.14 9.61846E-07 -0.11 -0.14 0.02
H7 H8 -1.46 1.01248E-05 -1.07 -1.46 0.39
H7 H9 -3.45 2.39035E-05 -3.56 -3.45 -0.11
H7 H10 -0.51 3.53135E-06 -0.27 -0.51 0.24
H8 H9 -0.51 3.53135E-06 -0.27 -0.51 0.24
HS8 H10 -3.45 2.39035E-05 -3.56 -3.45 -0.11
H9 H10 -1.46 1.01248E-05 -1.07 -1.46 0.39
Average for ‘A’;{CB‘ 0.1
Std. deviation for ‘Af;’g‘ 0.1
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Table S89. Using the CCSD/BBCI data as a reference, analysis of relative errors A%’ of interaction energies

E*® computed at B3LYP-GD3 for distant C,H atom-pairs in all conformers of glycol (values in kcal mol ™).

nt

C--H in LEC CCSD/BBC1 B3LYP-GD3
Atom A AtomB  E."° E)PIE Compt B Bt p B AP
Cl H5 78.29  -5.43115E-04 71.11 78.49 -7.38
Cl H6 47.76  -3.31314E-04 42.74 47.88 -5.14
Cl H8 -3.92 2.72198E-05 -2.33 -3.93 1.61
Cl H10 -5.06 3.50861E-05 -3.12 -5.07 1.96
C2 H5 38.67 -2.68255E-04 34.68 38.77 -4.09
C2 H6 85.16  -5.90764E-04 77.93 85.37 -7.44
C2 H7 -4.58 3.17769E-05 -2.40 -4.59 2.19
C2 H9 -5.06 3.51173E-05 -3.30 -5.07 1.77
Average for |A%P 3.9
Std. deviation for ‘A‘:f 25
C---H in Linear CCSD/BBC1 B3LYP-GD3
AomA AwmB By BB CMEY  teED Ay
Cl H5 80.84  -5.60847E-04 73.87 81.05 -7.18
Cl H6 34.65 -2.40395E-04 31.02 34.74 -3.72
Cl H8 -493  3.41684E-05 -2.69 -4.94 2.25
Cl H10 -4.93 3.41684E-05 -2.69 -4.94 2.25
C2 H5 34.65 -2.40395E-04 31.02 34.74 -3.72
C2 H6 80.84  -5.60847E-04 73.86 81.05 -7.19
C2 H7 -493  3.41684E-05 -2.69 -4.94 2.25
C2 H9 -493  3.41684E-05 -2.69 -4.94 2.25
Average for (AMP 3.8
Std. deviation for AP 22
C---H in Eclipsed CCSD/BBC1 B3LYP-GD3
AtomA AtomB  E." ENCIE U™ER RN AW
Cl1 H5 82.40 -5.71696E-04 75.63 82.61 -6.98
Cl1 H6 37.71  -2.61656E-04 34.24 37.81 -3.57
Cl1 H8 -6.60  4.58093E-05 -4.38 -6.62 2.24
Cl1 H10 -6.60  4.58093E-05 -4.38 -6.62 2.23
C2 H5 37.71  -2.61656E-04 34.22 37.81 -3.60
C2 H6 82.40 -5.71696E-04 75.62 82.61 -6.99
C2 H7 -6.60  4.58093E-05 -4.38 -6.62 2.24
C2 H9 -6.60  4.58093E-05 -4.38 -6.62 2.24
Average for (AMP 3.8
Std. deviation for AP 2.1
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Table $90. Using the CCSD/BBC]1 data as a reference, analysis of relative errors A" in the classical term

ch’B of interaction energies computed at B3LYP-GD3 for distant C,H atom-pairs in all conformers of glycol
(values in kcal mol™).

C--H in LEC CCSD/BBC1 B3LYP-GD3
AtOm A Atom B chlA,B VCI{\,B /E COmputI/C?,B ExpeCthi\,B A/zl,B
Cl1 H5 79.50  -5.51515E-04 72.25 79.70 -7.45
Cl1 H6 48.29  -3.35024E-04 42.93 48.42 -5.49
Cl1 H8 0.12  -8.38500E-07 1.73 0.12 1.61
Cl1 H10 -1.10  7.61256E-06 0.76 -1.10 1.86
C2 H5 39.11  -2.71330E-04 35.06 39.21 -4.15
C2 H6 86.47  -5.99872E-04 79.03 86.69 -7.66
C2 H7 -0.83  5.78789E-06 1.13 -0.84 1.96
C2 H9 -1.27  8.79525E-06 0.53 -1.27 1.80
Average for ‘A/:fB‘ 4.0
Std. deviation for ‘A/sz‘ 26
C:--H in Linear CCSD/BBC1 B3LYP-GD3
Atom A Atom B V'(;;\,B VCIA,B /E Comput‘V'Ci\,B ExpeCthi\,B A?],B
Cl1 H5 82.17 -5.70019E-04 75.03 82.38 -7.34
Cl H6 35.15  -2.43847E-04 31.41 35.24 -3.83
Cl H8 -1.14  7.88614E-06 0.82 -1.14 1.96
Cl H10 -1.14  7.88614E-06 0.82 -1.14 1.96
C2 H5 35.15  -2.43847E-04 31.41 35.24 -3.83
C2 Ho6 82.17 -5.70019E-04 75.03 82.38 -7.34
C2 H7 -1.14  7.88614E-06 0.82 -1.14 1.96
C2 H9 -1.14  7.88614E-06 0.82 -1.14 1.96
Average for A’;’B‘ 3.8
Std. deviation for ‘A’:;B‘ 2.4
C---H in Eclipsed CCSD/BBC1 B3LYP-GD3
Atom A Atom B ye VAIE ComputyyAB - Expectpy A AP
Cl1 H5 83.83  -5.81584E-04 76.88 84.04 -7.16
Cl1 H6 38.20 -2.65018E-04 34.61 38.30 -3.68
Cl1 H8 -2.54 1.76089E-05 -0.58 -2.54 1.97
Cl1 H10 -2.54 1.76089E-05 -0.58 -2.54 1.97
C2 H5 38.20 -2.65018E-04 34.59 38.30 -3.71
C2 H6 83.83  -5.81584E-04 76.87 84.04 -7.17
C2 H7 -2.54 1.76089E-05 -0.58 -2.54 1.97
C2 H9 -2.54 1.76089E-05 -0.58 -2.54 1.97
Average for ‘A‘ZIB‘ 37
Std. deviation for ‘A’QIB‘ 23
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Table $91. Using the CCSD/BBC1 data as a reference, analysis of relative errors A% in the XC-term Vye” of

interaction energies computed at B3LYP-GD3 for distant C,H atom-pairs in all conformers of glycol (values in
kcal mol).

C.+-Hin LEC CCSD/BBC1 B3LYP-GD3
Atom A Atom B V)?C’B V,?C’B /E Comput VXAC’B Expect V)?C’B A/;‘(’g
Cl1 H5 -1.21  8.40036E-06 -1.14 -1.21 0.07
Cl H6 -0.53  3.70975E-06 -0.19 -0.54 0.35
Cl1 HS8 -4.04  2.80583E-05 -4.06 -4.05 0.00
Cl1 H10 -3.96  2.74736E-05 -3.87 -3.97 0.10
C2 H5 -0.44  3.07551E-06 -0.39 -0.44 0.06
C2 H6 -1.31  9.10774E-06 -1.10 -1.32 0.22
C2 H7 -3.75  2.59890E-05 -3.53 -3.76 0.23
C2 H9 -3.79  2.63220E-05 -3.84 -3.80 -0.03
Average for A‘;’g‘ 0.1
Std. deviation for ‘A’;g‘ 0.1
C---H in Linear CCSD/BBC1 B3LYP-GD3
AtomA  AtomB V' VRPJE TR SRR AN
Cl H5 -1.32 9.17191E-06 -1.17 -1.33 0.16
Cl1 H6 -0.50  3.45234E-06 -0.39 -0.50 0.11
Cl HS8 -3.79 2.62822E-05 -3.51 -3.80 0.29
Cl H10 -3.79 2.62822E-05 -3.51 -3.80 0.28
C2 H5 -0.50  3.45234E-06 -0.39 -0.50 0.11
C2 H6 -1.32 9.17191E-06 -1.17 -1.33 0.16
C2 H7 -3.79 2.62822E-05 -3.51 -3.80 0.29
C2 H9 -3.79 2.62822E-05 -3.51 -3.80 0.28
Average for A‘;’CB‘ 0.2
Std. deviation for ‘A‘;g‘ 0.1
C--H in Eclipsed CCSD/BBC1 B3LYP-GD3
Atom A Atom B vk Vel E Computyy A8 Expectyy A8 AV
Cl H5 -1.43  9.88825E-06 -1.25 -1.43 0.18
Cl H6 -0.48  3.36254E-06 -0.37 -0.49 0.11
Cl HS8 -4.06  2.82004E-05 -3.81 -4.08 0.27
Cl H10 -4.06  2.82004E-05 -3.81 -4.08 0.27
C2 H5 -0.48  3.36254E-06 -0.37 -0.49 0.11
C2 H6 -1.43  9.88825E-06 -1.25 -1.43 0.18
C2 H7 -4.06  2.82004E-05 -3.81 -4.08 0.27
C2 H9 -4.06  2.82004E-05 -3.81 -4.08 0.27
Average for A’;’CB‘ 0.2
Std. deviation for ‘A’;g‘ 0.1
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AB

Table S92. Using the CCSD/BBCI data as a reference, analysis of relative errors A" in interaction energies

E*® computed at B3LYP-GD3 for distant O,H atom-pairs in all conformers of glycol (values in kcal mol™").

nt

O--H in LEC CCSD/BBC1 B3LYP-GD3
Atom A AtomB  EMP EMIE Comput pAB — Expect pAB - ABD
03 HS5 -63.47 4.40340E-04 -60.69 -63.64 2.95
03 H7 1.53  -1.05919E-05 -0.80 1.53 -2.34
03 HS8 -6.44 4.46864E-05 -10.35 -6.46 -3.89
03 H9 1.74  -1.20837E-05 -0.28 1.75 -2.02
03 H10 -4.72 3.27422E-05 -8.98 -4.73 -4.25
04 H6  -90.89 6.30517E-04 -85.76 -91.12 5.36
04 H7 -4.46 3.09496E-05 -8.67 -4.47 -4.20
04 HS8 0.02 -1.51058E-07 -2.08 0.02 -2.10
04 H9 -3.22 2.23074E-05 -7.27 -3.22 -4.05
04 H10 1.98 -1.37476E-05 -0.43 1.99 -2.42
Average for ‘A?n’tB 3.4
Std. deviation for ‘A?n’? 1.1
O---H in Linear CCSD/BBC1 B3LYP-GD3
Atom A AtomB  E>° EME Comput pAB  Expect pAB - ABS
03 HS5 -50.37 3.49449E-04 -48.35 -50.50 2.15
03 H7 2.11 -1.46101E-05 -0.16 2.11 -2.27
03 H8 -3.97 2.75121E-05 -8.24 -3.98 -4.26
03 H9 2.11 -1.46101E-05 -0.16 2.11 -2.27
03 H10 -3.97 2.75121E-05 -8.24 -3.98 -4.26
04 H6  -50.37 3.49449E-04 -48.35 -50.50 2.15
04 H7 -3.97 2.75121E-05 -8.24 -3.98 -4.26
04 HS8 2.11 -1.46101E-05 -0.16 2.11 -2.27
04 H9 -3.97 2.75121E-05 -8.24 -3.98 -4.26
04 H10 2.11 -1.46101E-05 -0.16 2.11 -2.27
Average for ‘A’?n’tB 3.0
Std. deviation for ‘Aﬁf 1.1
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O--H in Eclipsed CCSD/BBC1 B3LYP-GD3

Atom A AtomB  EX° EME Comput pAB - Expect pAB - AR
03 H5 -59.43 4.12334E-04 -57.18 -59.58 2.40
03 H7 3.69 -2.56299E-05 1.86 3.70 -1.84
03 HS8 -1.45 1.00861E-05 -5.82 -1.46 -4.36
03 H9 3.69 -2.56299E-05 1.86 3.70 -1.84
03 H10 -1.45 1.00861E-05 -5.82 -1.46 -4.36
04 H6 -59.43 4.12334E-04 -57.18 -59.58 2.40
04 H7 -1.45 1.00861E-05 -5.82 -1.46 -4.36
04 HS8 3.69 -2.56299E-05 1.86 3.70 -1.84
04 H9 -1.45 1.00861E-05 -5.82 -1.46 -4.36
04 H10 3.69 -2.56299E-05 1.86 3.70 -1.84

Average for ‘Aﬁ’? 3.0
Std. deviation for ‘A?n’? 1.2

Table $93. Using the CCSD/BBC] data as a reference, analysis of relative errors A" in the classical term

VC?’B of interaction energies computed at B3LYP-GD3 for distant O,H atom-pairs in all conformers of glycol
(values in kcal mol™).

O--H in LEC CCSD/BBC1 B3LYP-GD3
Atom A Atom B I/CIIA,B I/C?’B /E ComputI/C;%,B ExpectI/C;\,B A/?],B
03 HS5 79.50 -5.51515E-04 72.25 79.70 -7.45
03 H7 48.29  -3.35024E-04 42.93 48.42 -5.49
03 HS8 0.12  -8.38500E-07 1.73 0.12 1.61
03 H9 -1.10 7.61256E-06 0.76 -1.10 1.86
03 H10 39.11 -2.71330E-04 35.06 39.21 -4.15
04 H6 86.47 -5.99872E-04 79.03 86.69 -7.66
04 H7 -0.83 5.78789E-06 1.13 -0.84 1.96
04 HS8 -1.27 8.79525E-06 0.53 -1.27 1.80
04 H9 79.50 -5.51515E-04 72.25 79.70 -7.45
04 H10 48.29  -3.35024E-04 42.93 48.42 -5.49
Average for Alzl’B 4.0
Std. deviation for A?{B 2.6
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O---H in Linear CCSD/BBC1 B3LYP-GD3
Atom A Atom B I/c?’B I/C?,B /E Computl/c;%,B ExpectV;;\,B A/?],B
03 H5 -49.87 3.45955E-04 -48.28 -50.00 1.71
03 H7 4.07 -2.82240E-05 1.31 4.08 -2.77
03 HS8 2.14  -1.48185E-05 -1.44 2.14 -3.59
03 H9 4.07 -2.82240E-05 1.31 4.08 -2.77
03 H10 2.14  -1.48185E-05 -1.44 2.14 -3.59
04 H6 -49.87 3.45955E-04 -48.28 -50.00 1.71
04 H7 2.14  -1.48185E-05 -1.44 2.14 -3.59
04 HS8 4.07 -2.82240E-05 1.31 4.08 -2.77
04 H9 2.14  -1.48185E-05 -1.44 2.14 -3.59
04 H10 4.07 -2.82240E-05 1.31 4.08 -2.77
Average for ‘A?{B‘ 2.9
Std. deviation for |A%" 0.7
O--H in Eclipsed CCSD/BBC1 B3LYP-GD3
Atom A Atom B ch’B ch’B /E Comput VC?’B Expect ch’B A/zl’B
03 H5 83.83  -5.81584E-04 76.88 84.04 -7.16
03 H7 3820 -2.65018E-04 34.61 38.30 -3.68
03 H8 -2.54 1.76089E-05 -0.58 -2.54 1.97
03 H9 -2.54 1.76089E-05 -0.58 -2.54 1.97
03 H10 3820 -2.65018E-04 34.59 38.30 -3.71
04 H6 83.83  -5.81584E-04 76.87 84.04 -7.17
04 H7 -2.54 1.76089E-05 -0.58 -2.54 1.97
04 H8 -2.54 1.76089E-05 -0.58 -2.54 1.97
04 H9 83.83  -5.81584E-04 76.88 84.04 -7.16
04 H10 3820 -2.65018E-04 34.61 38.30 -3.68
Average for A/:fB 37
Std. deviation for A’zl’B 23
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Table S94. Using the CCSD/BBCI data as a reference, analysis of relative errors Ao in the XC_term of

interaction energies computed at B3LYP-GD3 for distant O,H atom-pairs in all conformers of glycol (values in
kcal mol™).

O-+-H in LEC CCSD/BBC1 B3LYP-GD3
Atom A Atom B vt Vel 1 E Computyy AB - Expectyy B AV
03 H5 -0.35 2.44852E-06 -0.06 -0.35 0.30
03 H7 -2.00 1.38900E-05 -1.49 -2.01 0.52
03 HS8 -6.27  4.34686E-05 -6.60 -6.28 -0.32
03 H9 -1.14  7.90820E-06 -0.83 -1.14 0.31
03 H10 -6.42  4.45528E-05 -6.97 -6.44 -0.53
04 H6 -3.03 2.10430E-05 -2.22 -3.04 0.82
04 H7 -6.28  4.35390E-05 -6.88 -6.29 -0.59
04 HS8 -0.86  5.98068E-06 -0.69 -0.86 0.18
04 H9 -6.50  4.51269E-05 -6.88 -6.52 -0.35
04 H10 -1.99 1.38080E-05 -1.49 -2.00 0.51
Average for ‘A/;‘(’CB ‘ 0.4
Std. deviation for ‘A/;(’g ‘ 0.2
O---H in Linear CCSD/BBC1 B3LYP-GD3
Atom A AtomB V3" Vel 1 E Computyy A8 Bxpectyy A8 AV
03 H5 -0.50  3.49384E-06 -0.07 -0.50 0.43
03 H7 -1.96 1.36138E-05 -1.47 -1.97 0.50
03 HS8 -6.10  4.23306E-05 -6.80 -6.12 -0.68
03 H9 -1.96 1.36138E-05 -1.47 -1.97 0.50
03 H10 -6.10  4.23306E-05 -6.79 -6.12 -0.68
04 Hé6 -0.50  3.49384E-06 -0.07 -0.50 0.43
04 H7 -6.10  4.23306E-05 -6.80 -6.12 -0.68
04 HS8 -1.96 1.36138E-05 -1.47 -1.97 0.50
04 H9 -6.10  4.23306E-05 -6.80 -6.12 -0.68
04 H10 -1.96 1.36138E-05 -1.47 -1.97 0.50
Average for ‘A’;’g ‘ 0.6
Std. deviation for ‘A/;’g ‘ 0.1
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O--H in Eclipsed CCSD/BBC1 B3LYP-GD3

Atom A Atom B vk Vel E Computyz A8 Expectyy A8 A
03 H5 -0.67 4.62679E-06 -0.15 -0.67 0.52
03 H7 -0.70 4.84171E-06 -0.28 -0.70 0.42
03 HS8 -6.58 4.56687E-05 -7.36 -6.60 -0.76
03 H9 -0.70 4.84171E-06 -0.28 -0.70 0.42
03 H10 -6.58 4.56687E-05 -7.36 -6.60 -0.76
04 H6 -0.67 4.62679E-06 -0.15 -0.67 0.52
04 H7 -6.58 4.56687E-05 -7.36 -6.60 -0.76
04 HS8 -0.70 4.84171E-06 -0.28 -0.70 0.42
04 H9 -6.58 4.56687E-05 -7.36 -6.60 -0.76
04 H10 -0.70 4.84171E-06 -0.28 -0.70 0.42

Average for ‘A[;(’g ‘ 0.6
Std. deviation for ‘A[;’E ‘ 0.2

AB

Table S95. Using the CCSD/BBC1 data as a reference, analysis of relative errors A" in interaction energies

E*® computed at BALYP-GD?3 for distant H,H atom-pairs in all conformers of glycol (values in kcal mol ).

int

H--H in LEC CCSD/BBC1 B3LYP-GD3
Atom A AtomB  E.° EME Comput pAB - Expect pAB - AR
H5 H6 36.97  -2.56444E-04 35.95 37.06  -1.11
H5 H7 191 1.32190E-05 -0.02 -1.91 1.89
H5 HS -0.65  4.54108E-06 0.38 -0.66 1.03
H5 HY 2220 1.52426E-05 -0.45 -2.20 1.75
H5 H10 179 1.23902E-05 -0.54 -1.79 1.25
H6 H7 178 1.23769E-05 -0.26 -1.79 1.53
H6 HS -0.43  2.95773E-06 1.07 -0.43 1.49
H6 HO 150 1.03754E-05 -0.27 -1.50 1.23
H6 H10 152 1.05510E-05 0.38 -1.52 1.91
H7 HS -0.42  2.91928E-06 -0.16 042 0.26
H7 HO 232 1.60696E-05 -2.48 232 -0.16
H7 H10 -0.55  3.79630E-06 -0.51 055 0.04
HS HO 032 2.23740E-06 -0.20 032 0.12
HS H10 238 1.65337E-05 -2.41 239 -0.02
HY H10 -0.25  1.74888E-06 -0.18 025  0.08
Average for ‘A?n’? 0.9
Std. deviation for [A%; 0.7
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H---H in Linear CCSD/BBC1 B3LYP-GD3
AtomA AtomB  E." ENE Comput A8 Bxpect pAB - AR
H5 H6 22.72  -1.57635E-04 22.59 22.78 -0.19
H5 H7 -1.84 1.27666E-05 -0.07 -1.84 1.78
H5 HS8 -1.82 1.25965E-05 -0.63 -1.82 1.19
H5 H9 -1.84 1.27666E-05 -0.07 -1.84 1.78
H5 H10 -1.82 1.25965E-05 -0.63 -1.82 1.19
H6 H7 -1.82 1.25965E-05 -0.63 -1.82 1.19
H6 HS8 -1.84 1.27666E-05 -0.07 -1.84 1.78
H6 H9 -1.82 1.25965E-05 -0.63 -1.82 1.19
H6 H10 -1.84 1.27666E-05 -0.07 -1.84 1.78
H7 HS8 -0.57 3.92163E-06 -0.48 -0.57 0.09
H7 H9 -2.51 1.73979E-05 -2.53 -2.51 -0.02
H7 H10 -0.46 3.19134E-06 -0.20 -0.46 0.26
H8 H9 -0.46 3.19134E-06 -0.20 -0.46 0.26
H8 H10 -2.51 1.73979E-05 -2.53 -2.51 -0.02
H9 H10 -0.57 3.92163E-06 -0.48 -0.57 0.09
Average for ‘A?n’? 0.9
Std. deviation for ‘A?n’? 0.7
H---H in Eclipsed CCSD/BBC1 B3LYP-GD3
Atom A AtomB  E.° EME Comput pAB - Expect pAB - AR
H5 Ho6 25.93  -1.79929E-04 25.85 26.00 -0.16
H5 H7 -3.37 2.33517E-05 -1.56 -3.37 1.82
H5 H8 -2.23 1.54635E-05 -1.20 -2.23 1.04
H5 H9 -3.37 2.33517E-05 -1.56 -3.37 1.82
H5 H10 -2.23 1.54635E-05 -1.20 -2.23 1.04
Ho6 H7 -2.23 1.54635E-05 -1.20 -2.23 1.04
Ho6 H8 -3.37 2.33517E-05 -1.56 -3.37 1.82
Ho6 H9 -2.23 1.54635E-05 -1.20 -2.23 1.04
Ho6 H10 -3.37 2.33517E-05 -1.56 -3.37 1.82
H7 H8 -0.88 6.13093E-06 -0.70 -0.89 0.18
H7 H9 -2.65 1.83821E-05 -2.84 -2.66 -0.18
H7 H10 -0.25 1.76286E-06 -0.14 -0.25 0.12
HS H9 -0.25 1.76286E-06 -0.14 -0.25 0.12
HS8 H10 -2.65 1.83821E-05 -2.84 -2.66 -0.18
H9 H10 -0.88 6.13093E-06 -0.70 -0.89 0.18
Average for ‘Aﬁf 0.8
Std. deviation for [’ 0.7
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Table $96. Using the CCSD/BBC]1 data as a reference, analysis of relative errors A" in the classical term

VC?‘B of interaction energies computed at B3LYP-GD3 for distant H,H atom-pairs in all conformers of glycol
(values in kcal mol™).

H---H in LEC CCSD/BBC1 B3LYP-GD3
Atom A Atom B ch’B VC;\’B /E Comput ch’B Expect ch’B A/zl’B
H5 H6 37.09  -2.57280E-04 35.98 37.18 -1.20
H5 H7 -1.73 1.19752E-05 0.11 -1.73 1.84
H5 HS8 -0.59  4.11552E-06 0.44 -0.59 1.04
H5 H9 -2.11 1.46141E-05 -0.39 -2.11 1.72
H5 H10 -1.71 1.18685E-05 -0.52 -1.72 1.20
H6 H7 -1.70 1.17605E-05 -0.25 -1.70 1.45
H6 H8 -0.08  5.40273E-07 1.47 -0.08 1.55
H6 H9 -1.41 9.76436E-06 -0.25 -1.41 1.16
H6 H10 -1.38  9.58579E-06 0.45 -1.39 1.84
H7 H8 0.20 -1.38967E-06 0.16 0.20 -0.04
H7 H9 0.69 -4.78518E-06 0.73 0.69 0.04
H7 H10 0.08 -5.50299E-07 0.06 0.08 -0.02
HS8 H9 0.26  -1.82468E-06 0.18 0.26 -0.09
H8 H10 0.67 -4.65740E-06 0.79 0.67 0.11
H9 H10 0.30 -2.06546E-06 0.18 0.30 -0.12
Average for ‘A’;‘B‘ 0.9
Std. deviation for ‘Aﬁﬂ 0.7
H---H in Linear CCSD/BBC1 B3LYP-GD3
Atom A Atom B VC,IA,B chzlA,B /E Computhjs,B ExpecthczlA,B A?iB
H5 H6 2291  -1.58934E-04 22.59 22.97 -0.37
H5 H7 -1.74  1.20370E-05 0.03 -1.74 1.77
H5 HS8 -1.78 1.23721E-05 -0.61 -1.79 1.18
H5 H9 -1.74  1.20370E-05 0.03 -1.74 1.77
H5 H10 -1.78 1.23721E-05 -0.61 -1.79 1.18
Ho6 H7 -1.78 1.23721E-05 -0.61 -1.79 1.18
Ho6 HS8 -1.74  1.20370E-05 0.03 -1.74 1.77
Ho6 H9 -1.78 1.23721E-05 -0.61 -1.79 1.18
Ho6 H10 -1.74  1.20370E-05 0.03 -1.74 1.77
H7 H8 0.08 -5.35901E-07 0.06 0.08 -0.02
H7 H9 0.67 -4.65362E-06 0.75 0.67 0.08
H7 H10 0.21  -1.46599E-06 0.15 0.21 -0.06
HS8 H9 0.21  -1.46599E-06 0.15 0.21 -0.06
HS8 H10 0.67 -4.65362E-06 0.75 0.67 0.08
H9 H10 0.08 -5.35901E-07 0.06 0.08 -0.02
Average for ‘A?[B‘ 0.8
Std. deviation for ‘A"C‘I’B‘ 0.7
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H---H in Eclipsed CCSD/BBC1 B3LYP-GD3

Atom A Atom B V'CIIA,B V'CIA,B /E Computl/cfx,B ExpecthczlA,B A/zl,B
H5 Ho6 26.14  -1.81338E-04 25.85 26.20 -0.35
H5 H7 -3.23  2.23898E-05 -1.45 -3.24 1.79
H5 H8 -2.19  1.52172E-05 -1.17 -2.20 1.03
H5 H9 -3.23  2.23898E-05 -1.45 -3.24 1.79
H5 H10 -2.19  1.52172E-05 -1.17 -2.20 1.03
Ho6 H7 -2.19  1.52172E-05 -1.17 -2.20 1.03
H6 H8 -3.23  2.23898E-05 -1.45 -3.24 1.79
Ho6 H9 -2.19  1.52172E-05 -1.17 -2.20 1.03
H6 H10 -3.23  2.23898E-05 -1.45 -3.24 1.79
H7 H8 0.58  -3.99386E-06 0.36 0.58 -0.21
H7 H9 0.80  -5.52134E-06 0.72 0.80 -0.08
H7 H10 0.25  -1.76849E-06 0.13 0.26 -0.13
H8 H9 0.25 -1.76849E-06 0.13 0.26 -0.13
H8 H10 0.80  -5.52134E-06 0.72 0.80 -0.08
H9 H10 0.58  -3.99386E-06 0.36 0.58 -0.21
Average for ‘A‘;’B‘ 0.8
Std. deviation for ‘A’;B‘ 0.7

Table S97. Using the CCSD/BBCI1 data as a reference, analysis of relative errors A’;’E in the XC-term VXAC’B of

interaction energies computed at B3LYP-GD3 for distant H,H atom-pairs in all conformers of glycol (values in
kcal mol™).

H---H in LEC CCSD/BBC1 B3LYP-GD3
AtomA AtomB VP Vel | E Computyy A8 Expectpy AB A
H5 Ho6 -0.12 8.35982E-07 -0.03 -0.12 0.09
H5 H7 -0.18 1.24377E-06 -0.13 -0.18 0.05
H5 HS -0.06 4.25557E-07 -0.07 -0.06 -0.01
H5 H9 -0.09 6.28456E-07 -0.06 -0.09 0.03
H5 H10 -0.08 5.21707E-07 -0.03 -0.08 0.05
H6 H7 -0.09 6.16356E-07 -0.01 -0.09 0.08
H6 HS -0.35 2.41746E-06 -0.40 -0.35 -0.05
H6 H9 -0.09 6.11051E-07 -0.02 -0.09 0.07
H6 H10 -0.14 9.65231E-07 -0.07 -0.14 0.07
H7 HS -0.62 4.30895E-06 -0.32 -0.62 0.30
H7 H9 -3.01 2.08548E-05 -3.22 -3.01 -0.20
H7 H10 -0.63 4.34660E-06 -0.57 -0.63 0.06
HS H9 -0.59 4.06207E-06 -0.38 -0.59 0.21
HS H10 -3.05 2.11911E-05 -3.20 -3.06 -0.14
H9 H10 -0.55 3.81434E-06 -0.36 -0.55 0.20
Average for ‘A‘;’g‘ 0.1
Std. deviation for ‘A’;g‘ 0.1
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H---H in Linear CCSD/BBC1 B3LYP-GD3

Atom A Atom B V)?éB VXAC,B /E Comput VXAC,B Expect VXAéB A/;(,E
H5 H6 -0.19 1.29892E-06 -0.01 -0.19 0.18
H5 H7 -0.11 7.29610E-07 -0.10 -0.11 0.01
H5 H8 -0.03 2.24489E-07 -0.02 -0.03 0.01
H5 H9 -0.11 7.29610E-07 -0.10 -0.11 0.01
H5 H10 -0.03 2.24489E-07 -0.02 -0.03 0.01
Ho6 H7 -0.03 2.24489E-07 -0.02 -0.03 0.01
Ho6 H8 -0.11 7.29610E-07 -0.10 -0.11 0.01
Ho6 H9 -0.03 2.24489E-07 -0.02 -0.03 0.01
Ho6 H10 -0.11 7.29610E-07 -0.10 -0.11 0.01
H7 H8 -0.64 4.45753E-06 -0.54 -0.64 0.10
H7 H9 -3.18 2.20515E-05 -3.28 -3.19 -0.09
H7 H10 -0.67 4.65732E-06 -0.35 -0.67 0.32
HS H9 -0.67 4.65732E-06 -0.35 -0.67 0.32
HS H10 -3.18 2.20515E-05 -3.28 -3.19 -0.09
H9 H10 -0.64 4.45753E-06 -0.54 -0.64 0.10
Average for ‘Af;’g‘ 0.1
Std. deviation for ‘A’;g‘ 0.1
H---H in Eclipsed CCSD/BBC1 B3LYP-GD3
AtomA AtomB V3P Vel E Computyy AB - Expectyy A8 AV
H5 H6 -0.20 1.40935E-06 -0.01 -0.20 0.20
H5 H7 -0.14 9.61846E-07 -0.11 -0.14 0.03
H5 H8 -0.04 2.46282E-07 -0.02 -0.04 0.01
H5 H9 -0.14 9.61846E-07 -0.11 -0.14 0.03
H5 H10 -0.04 2.46282E-07 -0.02 -0.04 0.01
Ho6 H7 -0.04 2.46282E-07 -0.02 -0.04 0.01
Ho6 H8 -0.14 9.61846E-07 -0.11 -0.14 0.03
Ho6 H9 -0.04 2.46282E-07 -0.02 -0.04 0.01
Ho6 H10 -0.14 9.61846E-07 -0.11 -0.14 0.03
H7 H8 -1.46 1.01248E-05 -1.07 -1.46 0.40
H7 H9 -3.45 2.39035E-05 -3.56 -3.45 -0.11
H7 H10 -0.51 3.53135E-06 -0.27 -0.51 0.24
H8 H9 -0.51 3.53135E-06 -0.27 -0.51 0.24
H8 H10 -3.45 2.39035E-05 -3.56 -3.45 -0.11
H9 H10 -1.46 1.01248E-05 -1.07 -1.46 0.40
Average for ‘A’;{CB‘ 0.1
Std. deviation for ‘Af;’g‘ 0.1
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Table S98. Using the CCSD/BBCI data as a reference, analysis of relative errors A%’ of interaction energies

E*® computed at MP2/Miiller for distant C,H atom-pairs in all conformers of glycol (values in kcal mol ™).

nt

C-+-H in LEC CCSD/BBC1 MP2/Miiller
Atom A AtomB  E.° E)P/E Compt B Bt p B AP
Cl H5 80.84  -5.60847E-04 78.56 80.83 -2.28
Cl H6 34,65 -2.40395E-04 33.43 34.65 -1.21
Cl H8 -4.93 3.41684E-05 -2.72 -4.92 2.20
Cl H10 -4.93 3.41684E-05 -2.73 -4.92 2.20
C2 H5 34,65 -2.40395E-04 33.43 34.65 -1.21
C2 H6 80.84  -5.60847E-04 78.56 80.83 -2.28
C2 H7 -4.93 3.41684E-05 -2.72 -4.92 2.20
C2 H9 -4.93 3.41684E-05 -2.73 -4.92 2.20
Average for |A%P 2.0
Std. deviation for ‘A‘:f 0.5
C---H in Linear CCSD/BBC1 MP2/Miiller
Atom A AtomB  E.° ES°IE e
Cl H5 7829  -5.43115E-04 75.67 78.28 -2.61
Cl H6 47.76  -3.31314E-04 46.59 47.75 -1.16
Cl H8 -3.92  2.72198E-05 -2.16 -3.92 1.76
Cl H10 -5.06  3.50861E-05 -3.10 -5.06 1.96
C2 H5 38.67  -2.68255E-04 37.44 38.66 -1.22
C2 H6 85.16  -5.90764E-04 83.19 85.14 -1.96
C2 H7 -4.58  3.17769E-05 -2.34 -4.58 2.24
C2 H9 -5.06  3.51173E-05 -3.20 -5.06 1.86
Average for A’:f 1.8
Std. deviation for AP 0.5
C--H in Eclipsed CCSD/BBC1 MP2/Miiller
AtomA AtomB  E." Ey"|E CMEN  PMUER AW
Cl1 H5 82.40 -5.71696E-04 80.28 82.39 2.11
Cl1 H6 37.71  -2.61656E-04 36.74 37.71 -0.97
Cl1 HS8 -6.60  4.58093E-05 -4.44 -6.60 2.16
Cl1 H10 -6.60  4.58093E-05 -4.44 -6.60 2.16
C2 H5 37.71  -2.61656E-04 36.73 37.71 -0.98
C2 H6 82.40 -5.71696E-04 80.29 82.39 -2.10
C2 H7 -6.60  4.58093E-05 -4.44 -6.60 2.16
C2 H9 -6.60  4.58093E-05 -4.44 -6.60 2.16
Average for (AMP 1.8
Std. deviation for ‘A‘;f 0.5
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Table S99. Using the CCSD/BBC1 data as a reference, analysis of relative errors A%" in the classical component

ch’B of interaction energies computed at MP2/Miiller for distant C,H atom-pairs in all conformers of glycol
(values in kcal mol™).

C--H in LEC CCSD/BBC1 MP2/Miiller
AtOm A Atom B chlA,B VCI{\,B /E COmputI/C?,B ExpeCthi\,B A/zl,B
Cl H5 79.50  -5.51515E-04 76.67 79.49 -2.82
Cl H6 48.29  -3.35024E-04 46.77 48.29 -1.51
Cl H8 0.12  -8.38500E-07 1.38 0.12 1.26
Cl H10 -1.10  7.61256E-06 0.27 -1.10 1.37
C2 H5 39.11  -2.71330E-04 37.72 39.11 -1.39
C2 H6 86.47  -5.99872E-04 84.14 86.46 -2.32
C2 H7 -0.83  5.78789E-06 0.72 -0.83 1.55
C2 H9 -1.27  8.79525E-06 0.12 -1.27 1.39
Average for ‘A/:fB‘ 1.7
Std. deviation for ‘A/sz‘ 0.6
C:--H in Linear CCSD/BBC1 MP2/Miiller
Atom A Atom B chlA,B VC?,B /E Computl/czi\,B ExpeCthi\,B A[(\:I,B
Cl H5 82.17 -5.70019E-04 79.58 82.15 -2.57
Cl1 Ho6 35.15  -2.43847E-04 33.72 35.14 -1.42
Cl H8 -1.14  7.88614E-06 0.33 -1.14 1.47
Cl H10 -1.14  7.88614E-06 0.33 -1.14 1.47
C2 H5 35.15  -2.43847E-04 33.72 35.14 -1.42
C2 Ho6 82.17 -5.70019E-04 79.58 82.15 -2.57
C2 H7 -1.14  7.88614E-06 0.33 -1.14 1.47
C2 H9 -1.14  7.88614E-06 0.33 -1.14 1.47
Average for A’;’B‘ 1.7
Std. deviation for ‘A’:;B‘ 0.5
C---H in Eclipsed CCSD/BBC1 MP2/Miiller
Atom A Atom B I/czlA,B chs,B /E ComputI/CIlA,B ExpecthczlA,B Aél,B
Cl H5 83.83  -5.81584E-04 81.40 83.81 -2.41
Cl H6 38.20 -2.65018E-04 37.01 38.19 -1.19
Cl H8 -2.54 1.76089E-05 -1.10 -2.54 1.43
Cl H10 -2.54 1.76089E-05 -1.10 -2.54 1.43
C2 H5 38.20 -2.65018E-04 36.99 38.19 -1.20
C2 H6 83.83  -5.81584E-04 81.41 83.81 -2.40
C2 H7 -2.54 1.76089E-05 -1.11 -2.54 1.43
C2 H9 -2.54 1.76089E-05 -1.10 -2.54 1.43
Average for ‘A‘ZIB‘ 16
Std. deviation for ‘A’QIB‘ 0.5
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Table $100. Using the CCSD/BBC] data as a reference, analysis of relative errors Ayp in the XC-term Ve of

interaction energies computed at MP2/Miiller for distant C,H atom-pairs in all conformers of glycol (values in
kcal mol).

C--H in LEC CCSD/BBC1 MP2/Miiller
Atom A Atom B | Vel | E Computyy A8 Expectyy AP A%
Cl H5 -1.21 8.40036E-06 -1.00 -1.21 0.21
Cl Ho6 -0.53 3.70975E-06 -0.18 -0.53 0.36
Cl H8 -4.04 2.80583E-05 -3.54 -4.04 0.50
Cl H10 -3.96 2.74736E-05 -3.38 -3.96 0.58
C2 H5 -0.44 3.07551E-06 -0.28 -0.44 0.16
C2 Ho6 -1.31 9.10774E-06 -0.95 -1.31 0.37
C2 H7 -3.75 2.59890E-05 -3.06 -3.75 0.69
C2 H9 -3.79 2.63220E-05 -3.32 -3.79 0.47
Average for ‘A},‘(g‘ 0.42
Std. deviation for ‘ A’;CB‘ 0.18
C:--H in Linear CCSD/BBC1 MP2/Miiller
AtomA  AtomB Vi VRP/E O R AN
Cl1 H5 -1.32 9.17191E-06 -1.02 -1.32 0.30
Cl1 H6 -0.50  3.45234E-06 -0.29 -0.50 0.21
Cl1 HS8 -3.79  2.62822E-05 -3.06 -3.79 0.73
Cl1 H10 -3.79  2.62822E-05 -3.06 -3.79 0.73
C2 H5 -0.50  3.45234E-06 -0.29 -0.50 0.21
C2 H6 -1.32 9.17191E-06 -1.02 -1.32 0.30
C2 H7 -3.79  2.62822E-05 -3.06 -3.79 0.73
C2 H9 -3.79  2.62822E-05 -3.06 -3.79 0.73
Average for A/;*g‘ 0.5
Std. deviation for ‘A’;g‘ 0.3
C---H in Eclipsed CCSD/BBC1 MP2/Miiller
Atom A Atom B V)?éB V)?(’IB JE ComputVXAC,B ExpectV)?C,B A@(,g
Cl H5 -1.43 9.88825E-06 -1.12 -1.43 0.30
Cl H6 -0.48 3.36254E-06 -0.26 -0.48 0.22
Cl H8 -4.06 2.82004E-05 -3.34 -4.06 0.73
Cl H10 -4.06 2.82004E-05 -3.34 -4.06 0.73
C2 H5 -0.48 3.36254E-06 -0.26 -0.48 0.22
C2 H6 -1.43 9.88825E-06 -1.12 -1.43 0.31
C2 H7 -4.06 2.82004E-05 -3.33 -4.06 0.73
C2 H9 -4.06 2.82004E-05 -3.34 -4.06 0.73
Average for ‘Af;’g‘ 0.5
Std. deviation for ‘A’;g‘ 03
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Table S101. Using the CCSD/BBCI1 data as a reference, analysis of relative errors Aﬁf in interaction energies

E*® computed at MP2/Miiller for distant O,H atom-pairs in all conformers of glycol (values in kcal mol™").

nt

O-H in LEC CCSD/BBC1 MP2/Miiller
AtomA AtomB  E." ENE Comput pAB - Bxpect pAB - AR
03 H5 -63.47  4.40340E-04 -64.64 -63.46 -1.17
03 H7 1.53  -1.05919E-05 -0.07 1.53 -1.60
03 HS8 -6.44  4.46864E-05 -8.69 -6.44 -2.25
03 H9 1.74  -1.20837E-05 0.56 1.74 -1.18
03 H10 -4.72  3.27422E-05 -6.95 -4.72 -2.23
04 H6  -90.89  6.30517E-04 -92.95 -90.87 -2.08
04 H7 -4.46  3.09496E-05 -6.83 -4.46 -2.37
04 HS8 0.02 -1.51058E-07 -1.28 0.02 -1.30
04 H9 -3.22  2.23074E-05 -5.36 -3.22 -2.15
04 H10 1.98  -1.37476E-05 0.44 1.98 -1.54
Average for ‘A/:f 1.8
Std. deviation for ‘A?n’f 0.5
O---H in Linear CCSD/BBC1 MP2/Miiller
Atom A Atom B E i’;’B E iﬁt’B /E Comput g7 iﬁ{B EXpe“Eiﬁt’B Aﬁ;tB
03 H5 -50.37  3.49449E-04 -50.77 -50.36 -0.40
03 H7 2.11 -1.46101E-05 0.65 2.11 -1.46
03 HS8 -3.97  2.75121E-05 -6.28 -3.97 -2.32
03 H9 2.11 -1.46101E-05 0.65 2.11 -1.46
03 H10 -3.97  2.75121E-05 -6.29 -3.97 -2.32
04 H6  -50.37  3.49449E-04 -50.77 -50.36 -0.40
04 H7 -3.97  2.75121E-05 -6.28 -3.97 -2.32
04 H8 2.11  -1.46101E-05 0.65 2.11 -1.46
04 H9 -3.97  2.75121E-05 -6.29 -3.97 -2.32
04 H10 2.11  -1.46101E-05 0.65 2.11 -1.46
Average for ‘Aﬁf 1.6
Std. deviation for ‘A?n’f 0.7
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O--H in Eclipsed CCSD/BBC1 MP2/Miiller

Atom A AtomB  EX° EME Comput pAB - Expect pAB - AR
03 H5 -59.43 4.12334E-04 -60.00 -59.42 -0.58
03 H7 3.69 -2.56299E-05 2.67 3.69 -1.02
03 HS8 -1.45 1.00861E-05 -3.64 -1.45 -2.19
03 H9 3.69 -2.56299E-05 2.67 3.69 -1.02
03 H10 -1.45 1.00861E-05 -3.64 -1.45 -2.18
04 H6 -59.43 4.12334E-04 -60.00 -59.42 -0.57
04 H7 -1.45 1.00861E-05 -3.64 -1.45 -2.18
04 HS8 3.69 -2.56299E-05 2.67 3.69 -1.02
04 H9 -1.45 1.00861E-05 -3.64 -1.45 -2.18
04 H10 3.69 -2.56299E-05 2.67 3.69 -1.02

Average for ‘Aﬁ’? 1.4
Std. deviation for ‘A?n’? 0.7

Table S102. Using the CCSD/BBCI1 data as a reference, analysis of relative errors A’z{B in the classical term

VP of interaction energies computed at MP2/Miiller for distant O,H atom-pairs in all conformers of glycol

cl

(values in kcal mol ).

O--Hin LEC CCSD/BBC1 MP2/Miiller
AtOm A Atom B chlA,B VCI{\,B /E COmputI/C?,B ExpeCthi\,B Aél,B
03 H5 79.50  -5.51515E-04 76.67 79.49 -2.82
03 H7 48.29  -3.35024E-04 46.77 48.29 -1.51
03 H8 0.12  -8.38500E-07 1.38 0.12 1.26
03 H9 -1.10 7.61256E-06 0.27 -1.10 1.37
03 H10 39.11  -2.71330E-04 37.72 39.11 -1.39
04 H6 86.47  -5.99872E-04 84.14 86.46 -2.32
04 H7 -0.83 5.78789E-06 0.72 -0.83 1.55
04 H8 -1.27 8.79525E-06 0.12 -1.27 1.39
04 H9 79.50  -5.51515E-04 76.67 79.49 -2.82
04 H10 48.29  -3.35024E-04 46.77 48.29 -1.51
Average for ‘A?{B‘ 1.7

Std. deviation for |A%" 0.6
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O---H in Linear CCSD/BBC1 MP2/Miiller
Atom A Atom B ch’B ch’B /E Comput VC?’B Expect VC?’B Alz]’B
03 H5 -49.87 3.45955E-04 -50.71 -49.86 -0.86
03 H7 4.07 -2.82240E-05 2.18 4.07 -1.88
03 H8 2.14  -1.48185E-05 -0.42 2.14 -2.55
03 H9 4.07 -2.82240E-05 2.18 4.07 -1.89
03 H10 2.14  -1.48185E-05 -0.42 2.14 -2.56
04 H6  -49.87 3.45955E-04 -50.71 -49.86 -0.86
04 H7 2.14  -1.48185E-05 -0.42 2.14 -2.55
04 H8 4.07 -2.82240E-05 2.18 4.07 -1.88
04 H9 2.14  -1.48185E-05 -0.42 2.14 -2.56
04 H10 4.07 -2.82240E-05 2.18 4.07 -1.89
Average for A‘:{B 1.9
Std. deviation for A’zl’B 0.7
O---H in Eclipsed CCSD/BBC1 MP2/Miiller
AtOm A Atom B VCIIA,B VCIA,B /E COmputI/ClA,B ExpeCtVY‘;{\,B A/(\:I,B
03 HS5 83.83 -5.81584E-04 81.40 83.81 -2.41
03 H7 38.20 -2.65018E-04 37.01 38.19 -1.19
03 HS8 -2.54 1.76089E-05 -1.10 -2.54 1.43
03 H9 -2.54 1.76089E-05 -1.10 -2.54 1.43
03 H10 38.20 -2.65018E-04 36.99 38.19 -1.20
04 H6 83.83 -5.81584E-04 81.41 83.81 -2.40
04 H7 -2.54 1.76089E-05 -1.11 -2.54 1.43
04 HS8 -2.54 1.76089E-05 -1.10 -2.54 1.43
04 H9 83.83 -5.81584E-04 81.40 83.81 -2.41
04 H10 38.20 -2.65018E-04 37.01 38.19 -1.19
Average for ‘A?{B‘ 1.6
Std. deviation for |A%" 0.5
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Table S103. Using the CCSD/BBCI1 data as a reference, analysis of relative errors A/;’E in the XC-term VXA(EB of

interaction energies computed at MP2/Miiller for distant O,H atom-pairs in all conformers of glycol (values in
kcal mol™).

O---Hin LEC CCSD/BBC1 MP2/Miiller
Atom A Atom B V)?(EB VXA(,:B /E ComputVXAC,B ExpectV)?C,B A?(,g
03 H5 -0.35 2.44852E-06 -0.05 -0.35 0.30
03 H7 -2.00 1.38900E-05 -1.49 -2.00 0.51
03 HS8 -6.27 4.34686E-05 -5.88 -6.26 0.38
03 H9 -1.14 7.90820E-06 -0.59 -1.14 0.55
03 H10 -6.42 4.45528E-05 -5.99 -6.42 0.43
04 H6 -3.03 2.10430E-05 -2.75 -3.03 0.28
04 H7 -6.28 4.35390E-05 -5.97 -6.28 0.30
04 HS8 -0.86 5.98068E-06 -0.50 -0.86 0.37
04 H9 -6.50 4.51269E-05 -5.92 -6.50 0.58
04 H10 -1.99 1.38080E-05 -1.49 -1.99 0.50
Average for ‘A/;’E ‘ 0.4
Std. deviation for |A%e| 0.1
O---H in Linear CCSD/BBC1 MP2/Miiller
Atom A Atom B V)?(EB VXAEB /E ComputV)?C,B ExpectV)?C,B Az;,g
03 H5 -0.50 3.49384E-06 -0.05 -0.50 0.45
03 H7 -1.96 1.36138E-05 -1.53 -1.96 0.43
03 HS8 -6.10 4.23306E-05 -5.86 -6.10 0.24
03 H9 -1.96 1.36138E-05 -1.53 -1.96 0.43
03 H10 -6.10 4.23306E-05 -5.86 -6.10 0.24
04 H6 -0.50 3.49384E-06 -0.05 -0.50 0.45
04 H7 -6.10 4.23306E-05 -5.86 -6.10 0.24
04 HS8 -1.96 1.36138E-05 -1.53 -1.96 0.43
04 H9 -6.10 4.23306E-05 -5.86 -6.10 0.24
04 H10 -1.96 1.36138E-05 -1.53 -1.96 0.43
Average for ‘Ai’g ‘ 0.4
Std. deviation for ‘A?gg‘ 0.1
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O--H in Eclipsed CCSD/BBC1 MP2/Miiller

Atom A Atom B V)?C’B V)?C’B /E Comput VXAC’B Expect V)?C’B A’;’g
03 H5 -0.67  4.62679E-06 -0.14 -0.67 0.53
03 H7 -0.70  4.84171E-06 -0.21 -0.70 0.49
03 HS8 -6.58  4.56687E-05 -6.36 -6.58 0.22
03 H9 -0.70  4.84171E-06 -0.21 -0.70 0.49
03 H10 -6.58  4.56687E-05 -6.36 -6.58 0.22
04 Hé6 -0.67  4.62679E-06 -0.14 -0.67 0.53
04 H7 -6.58  4.56687E-05 -6.36 -6.58 0.22
04 HS8 -0.70  4.84171E-06 -0.21 -0.70 0.49
04 H9 -6.58  4.56687E-05 -6.36 -6.58 0.22
04 H10 -0.70  4.84171E-06 -0.21 -0.70 0.49

Average for ‘A/;’g ‘ 0.4
Std. deviation for ‘A/;’g ‘ 0.1

Table S104. Using the CCSD/BBCI1 data as a reference, analysis of relative errors Aﬁf of interaction energies

EMP computed at MP2/Miiller for distant H,H atom-pairs in all conformers of glycol (values in kcal mol™).

H--H in LEC CCSD/BBC1 MP2/Miiller
Atom A AtomB  E.° EME Comput pAB - Expect pAB - AR
H5 H6 36.97  -2.56444E-04 38.74 36.96 1.78
H5 H7 191 1.32190E-05 -0.52 -1.91 1.38
H5 HS -0.65  4.54108E-06 0.11 0.65  0.76
H5 HY 220 1.52426E-05 -0.92 -2.20 1.28
H5 H10 179 1.23902E-05 -0.91 179 0.87
H6 H7 178 1.23769E-05 -0.63 -1.78 1.16
H6 HS -0.43  2.95773E-06 0.77 -0.43 1.19
H6 HO 150 1.03754E-05 -0.57 150 0.93
H6 H10 152 1.05510E-05 -0.13 -1.52 1.39
H7 HS -0.42  2.91928E-06 -0.16 042 0.26
H7 HO 232 1.60696E-05 2.17 232 015
H7 H10 -0.55  3.79630E-06 -0.38 055 017
HS HO -032  2.23740E-06 -0.17 032 0.15
HS H10 238 1.65337E-05 -2.14 238 025
HY H10 -0.25  1.74888E-06 -0.16 025 0.09
Average for ‘A?n’? 0.8
Std. deviation for [A%; 0.6
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H---H in Linear CCSD/BBC1 MP2/Miiller
AtomA AtomB  E." ENE Comput A8 Bxpect pAB - AR
H5 H6 22.72  -1.57635E-04 23.75 22.72 1.03
H5 H7 -1.84 1.27666E-05 -0.58 -1.84 1.26
H5 HS8 -1.82 1.25965E-05 -1.00 -1.82 0.81
H5 H9 -1.84 1.27666E-05 -0.58 -1.84 1.26
H5 H10 -1.82 1.25965E-05 -1.00 -1.82 0.81
H6 H7 -1.82 1.25965E-05 -1.00 -1.82 0.81
H6 HS8 -1.84 1.27666E-05 -0.58 -1.84 1.26
H6 H9 -1.82 1.25965E-05 -1.00 -1.82 0.81
H6 H10 -1.84 1.27666E-05 -0.58 -1.84 1.26
H7 HS8 -0.57 3.92163E-06 -0.35 -0.57 0.22
H7 H9 -2.51 1.73979E-05 -2.21 -2.51 0.30
H7 H10 -0.46 3.19134E-06 -0.17 -0.46 0.29
H8 H9 -0.46 3.19134E-06 -0.17 -0.46 0.29
H8 H10 -2.51 1.73979E-05 -2.21 -2.51 0.30
H9 H10 -0.57 3.92163E-06 -0.35 -0.57 0.22
Average for ‘A?n’? 0.7
Std. deviation for ‘A?n’? 0.4
H---H in Eclipsed CCSD/BBC1 MP2/Miiller
Atom A AtomB  E.° EME Comput pAB - Expect pAB - AR
H5 Ho6 25.93  -1.79929E-04 27.13 25.93 1.20
H5 H7 -3.37 2.33517E-05 -2.16 -3.37 1.20
H5 H8 -2.23 1.54635E-05 -1.54 -2.23 0.69
H5 H9 -3.37 2.33517E-05 -2.16 -3.37 1.20
H5 H10 -2.23 1.54635E-05 -1.54 -2.23 0.69
Ho6 H7 -2.23 1.54635E-05 -1.54 -2.23 0.69
Ho6 H8 -3.37 2.33517E-05 -2.16 -3.37 1.20
Ho6 H9 -2.23 1.54635E-05 -1.54 -2.23 0.69
Ho6 H10 -3.37 2.33517E-05 -2.16 -3.37 1.20
H7 H8 -0.88 6.13093E-06 -0.67 -0.88 0.22
H7 H9 -2.65 1.83821E-05 -2.48 -2.65 0.17
H7 H10 -0.25 1.76286E-06 -0.06 -0.25 0.20
HS H9 -0.25 1.76286E-06 -0.06 -0.25 0.20
HS8 H10 -2.65 1.83821E-05 -2.48 -2.65 0.17
H9 H10 -0.88 6.13093E-06 -0.67 -0.88 0.22
Average for ‘Aﬁf 0.7
Std. deviation for [’ 0.4
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Table S105. Using the CCSD/BBC1 data as a reference, analysis of relative errors A?{B in the classical term

VC?‘B of interaction energies computed at MP2/Miiller for distant H,H atom-pairs in all conformers of glycol
(values in kcal mol™).

H--H in LEC CCSD/BBC1 MP2/Miiller
Atom A Atom B VCIIA,B VvdA,B /E Computl/'cfx,B ExpecthczlA,B A/zl,B
H5 Ho6 37.09  -2.57280E-04 38.77 37.08 1.69
H5 H7 -1.73 1.19752E-05 -0.38 -1.73 1.34
H5 H8 -0.59  4.11552E-06 0.16 -0.59 0.75
H5 H9 -2.11 1.46141E-05 -0.86 -2.11 1.25
H5 H10 -1.71 1.18685E-05 -0.89 -1.71 0.82
Ho6 H7 -1.70  1.17605E-05 -0.62 -1.69 1.08
Ho6 H8 -0.08  5.40273E-07 1.08 -0.08 1.16
Ho6 H9 -1.41  9.76436E-06 -0.55 -1.41 0.86
Ho6 H10 -1.38  9.58579E-06 -0.07 -1.38 1.31
H7 H8 0.20 -1.38967E-06 0.16 0.20 -0.04
H7 H9 0.69 -4.78518E-06 0.73 0.69 0.04
H7 H10 0.08 -5.50299E-07 0.06 0.08 -0.02
H8 H9 0.26  -1.82468E-06 0.19 0.26 -0.07
H8 H10 0.67 -4.65740E-06 0.76 0.67 0.09
H9 H10 0.30 -2.06546E-06 0.20 0.30 -0.09
Average for ‘A‘;’B‘ 0.7
Std. deviation for ‘Aﬁf‘ 0.6
H---H in Linear CCSD/BBC1 MP2/Miiller
Atom A Atom B I/c?’B Vc;x,B /E ComputI/CiX,B Expecth?,B AAC\I,B
H5 H6 2291  -1.58934E-04 23.75 2291 0.85
H5 H7 -1.74  1.20370E-05 -0.49 -1.73 1.25
H5 H8 -1.78 1.23721E-05 -0.98 -1.78 0.80
H5 H9 -1.74  1.20370E-05 -0.49 -1.73 1.25
H5 H10 -1.78 1.23721E-05 -0.98 -1.78 0.80
Hé6 H7 -1.78 1.23721E-05 -0.98 -1.78 0.80
Hé6 H8 -1.74  1.20370E-05 -0.49 -1.73 1.25
Hé6 H9 -1.78 1.23721E-05 -0.98 -1.78 0.80
Hé6 H10 -1.74  1.20370E-05 -0.49 -1.73 1.25
H7 H8 0.08 -5.35901E-07 0.06 0.08 -0.02
H7 H9 0.67 -4.65362E-06 0.73 0.67 0.06
H7 H10 0.21  -1.46599E-06 0.16 0.21 -0.05
H8 H9 0.21  -1.46599E-06 0.16 0.21 -0.05
H8 H10 0.67 -4.65362E-06 0.73 0.67 0.06
H9 H10 0.08 -5.35901E-07 0.06 0.08 -0.02
Average for ‘A"C‘I’B‘ 0.6
Std. deviation for ‘A/sz‘ 0.5
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H---H in Eclipsed CCSD/BBC1 MP2/Miiller

Atom A Atom B V'CIIA,B V'CIA,B /E Computl/cfx,B ExpecthczlA,B A/(\:I,B
H5 Ho6 26.14  -1.81338E-04 27.14 26.13 1.01
H5 H7 -3.23  2.23898E-05 -2.05 -3.23 1.18
H5 H8 -2.19  1.52172E-05 -1.52 -2.19 0.67
H5 H9 -3.23  2.23898E-05 -2.05 -3.23 1.18
H5 H10 -2.19  1.52172E-05 -1.52 -2.19 0.67
Ho6 H7 -2.19  1.52172E-05 -1.52 -2.19 0.67
H6 H8 -3.23  2.23898E-05 -2.05 -3.23 1.18
Ho6 H9 -2.19  1.52172E-05 -1.52 -2.19 0.67
H6 H10 -3.23  2.23898E-05 -2.05 -3.23 1.18
H7 H8 0.58  -3.99386E-06 0.42 0.58 -0.15
H7 H9 0.80  -5.52134E-06 0.76 0.80 -0.04
H7 H10 0.25  -1.76849E-06 0.16 0.25 -0.09
H8 H9 0.25 -1.76849E-06 0.16 0.25 -0.09
H8 H10 0.80  -5.52134E-06 0.76 0.80 -0.04
H9 H10 0.58  -3.99386E-06 0.42 0.58 -0.15
Average for ‘A‘;’B‘ 0.6
Std. deviation for ‘A’;B‘ 0.5

Table S106. Using the CCSD/BBC1 data as a reference, analysis of relative errors A/;‘(’CB in the XC-term V)?C’B of

interaction energies computed at MP2/Miiller for distant H,H atom-pairs in all conformers of glycol (values in
kcal mol™).

H---H in LEC CCSD/BBC1 MP2/Miiller
Atom A Atom B V)?éB V)?(,:B /E COmputVXAC,B EXpeCtV)?C,B A?(,g
H5 Ho6 -0.12 8.35982E-07 -0.03 -0.12 0.09
H5 H7 -0.18 1.24377E-06 -0.14 -0.18 0.04
H5 HS -0.06 4.25557E-07 -0.05 -0.06 0.01
H5 H9 -0.09 6.28456E-07 -0.06 -0.09 0.03
H5 H10 -0.08 5.21707E-07 -0.03 -0.08 0.05
H6 H7 -0.09 6.16356E-07 -0.01 -0.09 0.08
H6 HS -0.35 2.41746E-06 -0.31 -0.35 0.04
H6 H9 -0.09 6.11051E-07 -0.02 -0.09 0.07
H6 H10 -0.14 9.65231E-07 -0.07 -0.14 0.07
H7 HS -0.62 4.30895E-06 -0.33 -0.62 0.30
H7 H9 -3.01 2.08548E-05 -2.89 -3.01 0.11
H7 H10 -0.63 4.34660E-06 -0.44 -0.63 0.19
HS H9 -0.59 4.06207E-06 -0.36 -0.59 0.22
HS H10 -3.05 2.11911E-05 -2.90 -3.05 0.16
H9 H10 -0.55 3.81434E-06 -0.37 -0.55 0.18
Average for ‘A‘;’g‘ 0.1
Std. deviation for ‘A’;g‘ 0.1
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H---H in Linear CCSD/BBC1 MP2/Miiller
Atom A Atom B V)?(EB V)?C’B /E ComputVXAéB ExpectV)é\éB A@(’g
H5 H6 -0.19  1.29892E-06 -0.01 -0.19 0.18
H5 H7 -0.11  7.29610E-07 -0.09 -0.11 0.01
H5 HS8 -0.03  2.24489E-07 -0.02 -0.03 0.01
H5 H9 -0.11  7.29610E-07 -0.09 -0.11 0.01
H5 H10 -0.03  2.24489E-07 -0.02 -0.03 0.01
H6 H7 -0.03  2.24489E-07 -0.02 -0.03 0.01
H6 HS8 -0.11  7.29610E-07 -0.09 -0.11 0.01
H6 H9 -0.03  2.24489E-07 -0.02 -0.03 0.01
H6 H10 -0.11  7.29610E-07 -0.09 -0.11 0.01
H7 HS8 -0.64  4.45753E-06 -0.41 -0.64 0.23
H7 H9 -3.18  2.20515E-05 -2.94 -3.18 0.23
H7 H10 -0.67  4.65732E-06 -0.33 -0.67 0.34
HS8 H9 -0.67  4.65732E-06 -0.33 -0.67 0.34
HS8 H10 -3.18  2.20515E-05 -2.94 -3.18 0.23
H9 H10 -0.64  4.45753E-06 -0.41 -0.64 0.23
Average for A’;CB‘ 0.1
Std. deviation for ‘A‘;g‘ 0.1
H---H in Eclipsed CCSD/BBC1 MP2/Miiller
Atom A Atom B vl Vel | E Computyy A8 Fxpecty A8 A
H5 Ho6 -0.20 1.40935E-06 -0.01 -0.20 0.20
H5 H7 -0.14 9.61846E-07 -0.12 -0.14 0.02
H5 H8 -0.04 2.46282E-07 -0.02 -0.04 0.02
H5 H9 -0.14 9.61846E-07 -0.12 -0.14 0.02
H5 H10 -0.04 2.46282E-07 -0.02 -0.04 0.02
Ho6 H7 -0.04 2.46282E-07 -0.02 -0.04 0.02
Ho6 H8 -0.14 9.61846E-07 -0.12 -0.14 0.02
Ho6 H9 -0.04 2.46282E-07 -0.02 -0.04 0.02
Ho6 H10 -0.14 9.61846E-07 -0.12 -0.14 0.02
H7 H8 -1.46 1.01248E-05 -1.09 -1.46 0.37
H7 H9 -3.45 2.39035E-05 -3.23 -3.44 0.21
H7 H10 -0.51 3.53135E-06 -0.22 -0.51 0.29
HS H9 -0.51 3.53135E-06 -0.22 -0.51 0.29
HS H10 -3.45 2.39035E-05 -3.23 -3.44 0.21
H9 H10 -1.46 1.01248E-05 -1.09 -1.46 0.37
Average for A/;(CB‘ 0.1
Std. deviation for ‘A’;g‘ 0.1
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Figure S9. Changes in the classical term of diatomic interaction energies for the indicated atom-pairs on Lin —
LEC (part a) and Lin — Ecl (part b) structural transformations of glycol at specified levels of theory.

Changes in the classical term of interactions are shown in Figure S9. Trends in AV, and their values

observed for Lin — LEC mimic those for AE>" seen in Figure 10a in the main body of the text. From

AB
int

that follows that main contributions to AE>" come from the classical term. For instance, AV " =—

38.0 kcal mol! is smaller than AE>*™ by just 2.5 kcal mol!; this is in full agreement with common

int
knowledge when intramolecular H-bonds are considered. Dominance of classical contributions is also
observed for C1-O4 and C2-03 atom-pairs as they are smaller, relative to their interaction energies, by
1.3 and 2.6 kcal mol™!, respectively). Quite a different picture emerged from the Lin — Ecl structural

change where AV*% term is 9.5 kcal mol™! larger than AE>** and this exemplifies a large increase in

repulsive forces acting on these two clashing O-atoms in Ecl. Interestingly, the change in the interaction

c1,c2

energy between C-atoms of the linker (AE,"~* = +8.9 kcal mol™) is not dominated by the classical term

cl

as it became more positive only by +3.2 kcal mol-!, from V" of +78.4 (in Lin) to +81.6 (in Ecl) kcal

mol-!,
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Figure S10. Changes in the XC-term of diatomic interaction energies for the indicated atom-pairs on Lin — LEC
(part a) and Lin — Ecl (part b) structural transformations of glycol at specified levels of theory.

Figure S10 uncovers many atom-pairs for which significant change in covalent component of an
interaction took place, the AV," term. There are 3 ({03,H6}, {04,H6} and {C2,03}) and 2 ({C1,C2}
and {C1,04}) atom-pairs in LEC for which the XC-term changed at CCSD/BBCI1 by more than 2 and
1 kcal mol!, respectively. Among them, the C1-C2, C2—0O3 and O4---H6 atom-pairs experienced an
increase in the covalent component of an interaction. On Lin — LEC (Figure S10a), the largest change
among all possible atom pairs in glycol took place for the O3—H6 atom-pair for which a significant
decrease in the XC-term is observed, by +3.9 kcal mol~!. Four significant changes in the XC-term are
seen for the Ecl conformer in Figure S10b. Note that atoms involved in a steric clash (03--O4) in the

Ecl conformer experienced a significant increase in the XC-term as also found for the H-bonding

(04---H6) in LEC. Moreover, AV of -9.5 kcal mol! at CCSD/BBC] is most significant on Lin —

Ecl. Recalling that V" < 0 always holds (hence, it is always of a stabilizing nature) one could argue

that this energy component strengthens the H-bonding (O4---H6) in LEC whereas partly counteracts, or
compensates for, the increased repulsive classical term in the case of a steric clash (03--O4) in Ecl.
Lastly, let us focus on the link for which we observe opposite trends in the two conformers. A significant

decrease in the XC-term, by 5.6 kcal mol™!, took place in Ecl but a small increase by —1.3 kcal mol™! is

observed in LEC and in both cases AVy.* is more significant that AV.."“*. As a consequence, the link

became significantly weaker in Ecl and somewhat stronger in LEC.
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Figure S11. Relative to CCSD/BBCI, errors in AEX® (part a), AV (part b) and AV,%® (part c) obtained for

int

covalently bonded atoms and the intra-molecular O4---H6 interaction on the Lin — LEC structural change.
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Figure S12. Relative to CCSD/BBC1, errors in AEX® (part a), AV, (part b) and AV,:® (part c) obtained for

int

covalently bonded atoms and an intra-molecular interaction O3---O4 on the Lin — Ecl structural change.
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Table S107. Relative to the CCSD/BBC1 data, errors (part a) and averaged absolute errors (part b) in

mol ') obtained for the Lin — LEC structural change at the indicated levels of theory.

AE-A,B

nt

Part a B3LYP B3LYP-GD3 MP2/Miiller
Atom A Atom B Error in AEL"
C2 Cl -0.13 -0.27 -0.46 -0.53
04 Cl 3.04 0.71 1.19 1.12
H7 Cl 0.30 -0.14 -0.09 0.02
H9 Cl -0.96 0.09 0.08 0.05
03 C2 -2.87 0.44 0.90 0.33
HS8 C2 1.20 0.41 0.35 0.41
H10 C2 0.02 0.34 0.40 0.25
H6 03 -0.63 1.37 1.44 0.19
H5 04 1.39 1.34 1.42 1.09
W o4 o9 248 a1 166
Average: -0.16 0.72 0.84 0.13
Std. dev.: 1.85 0.94 1.05 0.80
Partb Averaged absolute error in AE"
Average: 1.35 0.80 0.95 0.56
Std. dev.: 1.19 0.86 0.95 0.55

(kcal

Table S108. Relative to the CCSD/BBC1 data, errors (part a) and averaged absolute errors (part b) in AV

(kcal mol™") obtained for the Lin — LEC structural change at the indicated levels of theory.

Parta B3LYP B3LYP-GD3 MP2/Miiller
Atom A  Atom B Error in AV°
C2 Cl 0.01 0.34 0.12 0.04
04 Cl 3.11 0.10 0.55 0.53
H7 Cl 0.26 -0.18 -0.13 -0.01
H9 Cl -1.12 -0.10 -0.07 -0.03
03 C2 -3.59 0.11 0.48 -0.22
HS8 C2 0.70 0.04 0.04 0.04
H10 C2 -0.10 0.01 0.07 0.00
H6 03 -0.89 0.80 0.95 -0.24
H5 04 0.47 0.33 0.44 0.09
e o4 a4y 254 2m s
Average: -0.54 0.40 0.53 -0.13
Std. dev.: 2.13 0.80 0.87 0.52
Part b Averaged absolute error in AV,"
Average: 1.45 0.45 0.57 0.27
Std. dev.: 1.58 0.77 0.85 0.46
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Table S109. Relative to the CCSD/BBCI data, errors (part a) and averaged absolute errors (part b) in AV:" (kcal
mol ') obtained for the Lin — LEC structural change at the indicated levels of theory.

Part a HF B3LYP B3LYP-GD3 MP2/Miiller
Atom A Atom B Error in AV"
C2 Cl -0.14 -0.61 -0.57 -0.57
04 Cl -0.07 0.61 0.64 0.59
H7 Cl 0.04 0.04 0.03 0.03
H9 Cl 0.16 0.19 0.15 0.08
03 C2 0.72 0.33 0.42 0.55
H8 C2 0.49 0.37 0.31 0.36
H10 C2 0.12 0.33 0.33 0.25
H6 03 0.26 0.56 0.49 0.43
H5 04 0.92 1.01 0.98 1.00
e o4 o 034 03 017
Average: 0.38 0.32 0.32 0.25
Std. dev.: 0.47 0.42 041 0.44
Part b Averaged absolute error in AV,%"
Average: 0.42 0.44 0.43 0.40
Std. dev.: 0.43 0.27 0.27 0.29

Table S110. Relative to the CCSD/BBC1 data, errors (part a) and averaged absolute errors (part b) in AE>" (kcal

nt

mol") obtained for the Lin — Ecl structural change at the indicated levels of theory.

Parta HF B3LYP B3LYP-GD3 MP2/Miiller
Atom A Atom B Error in AE"
C2 Cl1 2.61 0.43 0.29 0.56
04 Cl1 -6.77 -2.10 -1.66 -0.51
H7 Cl1 2.12 0.24 0.25 0.07
H9 Cl1 211 0.22 0.24 0.06
03 C2 -6.67 -2.08 -1.65 -0.54
HS C2 2.12 0.25 0.26 0.09
H10 C2 211 0.22 0.25 0.07
H6 03 -1.00 -0.78 -0.73 0.07
HS5 04 -1.00 -0.79 -0.73 0.08
o040 09 098 07609
Average: -1.13 -0.34 -0.27 0.09
Std. dev.: 4.76 1.06 0.86 0.44
Part b Averaged absolute error in AE"
Average: 3.65 0.81 0.68 0.30
Std. dev.: 3.04 0.73 0.56 0.32
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Table S111. Relative to the CCSD/BBCI1 data, errors (part a) and averaged absolute errors (part b) in AV,
(kcal mol") obtained for the Lin — Ecl structural change at the indicated levels of theory.

Part a HF B3LYP B3LYP-GD3 MP2/Miiller
Atom A Atom B Error in AV
C2 C1 3.18 0.37 0.05 0.29
04 C1 -6.34 -1.43 -1.02 -0.51
H7 C1 -2.38 0.52 0.55 0.28
H9 C1 -2.38 0.52 0.55 0.28
03 C2 -6.17 -1.37 -0.96 -0.51
H8 C2 -2.37 0.52 0.54 0.27
H10 C2 -2.37 0.52 0.55 0.28
Ho6 03 -0.75 -0.75 -0.71 0.20
H5 04 -0.75 -0.76 -0.72 0.21
Ho 04 699 - 109 132 005
Average: -1.34 -0.29 -0.25 0.07
Std. dev.: 3.99 0.86 0.77 0.32
Partb Averaged absolute error in AV,
Average: 3.37 0.78 0.70 0.29
Std. dev.: 2.30 0.38 0.35 0.14

Table S112. Relative to the CCSD/BBC1 data, errors (part a) and averaged absolute errors (part b) in AV (kcal
mol") obtained for the Lin — Ecl structural change at the indicated levels of theory.

Part a HF B3LYP B3LYP-GD3 MP2/Miiller
Atom A  Atom B Error in AVy”
C2 Cl -0.57 0.06 0.24 0.28
04 Cl -0.43 -0.67 -0.64 0.00
H7 Cl 0.26 -0.28 -0.30 -0.20
H9 Cl 0.27 -0.30 -0.30 -0.22
03 C2 -0.50 -0.71 -0.68 -0.04
H8 C2 0.25 -0.27 -0.28 -0.19
H10 C2 0.27 -0.30 -0.30 -0.21
H6 03 -0.25 -0.03 -0.01 -0.13
H5 04 -0.25 -0.03 -0.02 -0.13
Mo o4 298 207208 101
Average: 0.20 -0.05 -0.02 0.02
Std. dev.: 1.03 0.78 0.79 0.38
Partb Averaged absolute error in AV:"
Average: 0.60 0.47 0.49 0.24
Std. dev.: 0.84 0.61 0.60 0.28
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Table S113. FAMSEC descriptors (values in kcal mol™") computed at the indicated levels of theory for specified
and meaningful 2-atom fragments G of glycol (PART 1-5) on the Lin — LEC structural change.

PART 1 G ={03,04}
LoT AEs(ilf AESt EaGttr—loc AEii{H E'gtr—mol
CCSD/BBC1 3.13 33.90 37.03 -84.18 -47.14
HF 5.86 40.91 46.77 -93.59 -46.82
B3LYP 5.57 31.46 37.03 -74.35 -37.31
B3LYP-GD3 5.40 31.18 36.59 -72.55 -35.96
MP2/Miiller 6.14 34.46 40.60 -83.06 -42.47
" Average: 52 344 396 815 419
Std. dev.: 1.2 3.9 4.3 8.5 5.2
Excluding HF data
Average: 5.1 32.8 37.8 -78.5 -40.7
Std. dev.: 1.3 1.7 1.9 5.9 5.1
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: 4.7 32.2 36.9 -77.0 -40.1
Std. dev.: 14 L5 0.3 6.3 6.1
PART 2 G ={04,H5}
LoT AEsGelf AEicr:t EaGnr-loc AEG EaGm-mol
CCSD/BBC1 0.85 -2.09 -1.24 -8.33 -9.58
HF 1.77 -0.70 1.08 -5.57 -4.49
B3LYP 2.72 -0.75 1.96 -6.76 -4.80
B3LYP-GD3 2.54 -0.68 1.87 -6.22 -4.36
_MP2Miller 340 _ 101 239 837 598
Average: 23 -1.0 1.2 -7.1 -5.8
Std. dev.: 1.0 0.6 1.5 1.3 2.2
Excluding HF data
Average: 2.4 -1.1 1.2 -7.4 -6.2
Std. dev.: 1.1 0.7 1.7 1.1 24
Combined CCSD/BBCI1, B3LYP and B3LYP-GD3 data
Average: 2.0 -1.2 0.9 -7.1 -6.2
Std. dev.: 1.0 0.8 1.8 1.1 2.9
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PART 3 G = {03,H6}

LoT AEG, AEG, Egeroc AES" E g
CCSD/BBC1 6.44 -4.36 2.08 -4.98 -2.89
HF 8.00 -4.97 3.03 -2.73 0.31
B3LYP 6.47 -3.00 3.47 -4.06 -0.59
B3LYP-GD3 6.39 -2.93 3.46 -3.59 -0.14
MP2/Miiller 7.47 -4.17 3.30 -4.23 -0.92
 Average: 70 39 31 39 0.8
Std. dev.: 0.7 0.9 0.6 0.8 1.2
Excluding HF data
Average: 6.7 -3.6 3.1 -4.2 -1.1
Std. dev.: 0.5 0.8 0.7 0.6 1.2
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: 6.4 -3.4 3.0 4.2 -1.2
Std. dev.: 0.0 0.8 0.8 0.7 L5
PART 4 G = {04,H6}
LoT AEsGelf AEi(jt E:i‘tr-loc AES{H E:i‘tr-mol
CCSD/BBC1 4.47 -40.52 -36.05 56.11 20.06
HF 4.56 -43.32 -38.76 67.33 28.57
B3LYP 5.10 -37.73 -32.64 56.22 23.58
B3LYP-GD3 491 -37.41 -32.50 56.36 23.87
_MP2Miller 656 4219 3563 6087 2524
Average: 5.1 -40.2 -35.1 59.4 24.3
Std. dev.: 0.8 2.6 2.6 4.9 3.1
Excluding HF data
Average: 5.3 -39.5 -34.2 57.4 23.2
Std. dev.: 0.9 2.3 1.9 2.3 2.2
Combined CCSD/BBCI1, B3LYP and B3LYP-GD3 data
Average: 4.8 -38.6 -33.7 56.2 22.5
Std. dev.: 0.3 1.7 2.0 0.1 2.1
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PART S5 G ={C1,C2}

LoT AEsGelf AEi(;:t EaC:tr-loc AESI’H E gtr—mol
CCSD/BBC1 -3.24 -1.32 -4.56 4.15 -0.41
HF -1.55 -1.44 -3.00 4.70 1.71
B3LYP -3.50 -1.59 -5.09 4.21 -0.88
B3LYP-GD3 -4.47 -1.78 -6.25 5.30 -0.94
MPYMiller 327 184S0l ST 060
Average: -3.2 -1.6 -4.8 4.8 0.0
Std. dev.: 1.1 0.2 1.2 0.7 1.1
Excluding HF data
Average: -3.6 -1.6 -5.3 4.8 -0.4
Std. dev.: 0.6 0.2 0.7 0.8 0.7
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: -3.7 -1.6 -5.3 4.6 -0.7
Std. dev.: 0.6 0.2 0.9 0.6 0.3

Table S114. FAMSEC descriptors (values in kcal mol™') computed at the indicated levels of theory for specified
and meaningful 3-atom fragments G of glycol (PART 1-3) on the Lin — LEC structural change.

PART 1 G = {03,04,H6}
LoT AES, AE;, Egioc AEG" Epmol
CCSD/BBC1 7.02 -10.97 -3.95 -5.55 -9.50
HF 9.21 -7.38 1.83 -7.11 -5.28
B3LYP 8.57 -9.28 -0.71 -1.82 -2.53
B3LYP-GD3 8.35 -9.16 -0.80 -0.73 -1.53
MP2/Miiller 10.08 -11.89 -1.81 -1.32 -3.13
 Average: 86 907 SV 33 44
Std. dev.: 1.1 1.8 2.1 2.8 3.2
Excluding HF data
Average: 8.5 -10.3 -1.8 -2.4 -4.2
Std. dev.: 1.3 1.3 1.5 2.2 3.6
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: 8.0 -9.8 -1.8 -2.7 -4.5
Std. dev.: 0.8 1.0 1.8 2.5 4.3
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PART 2

G = {C1,H7,H9}

LoT AEsGelf AEi(;:t EaC:tr-loc AES" E gtr—mol
CCSD/BBC1 -6.37 -0.63 -7.00 10.67 3.66
HF -7.38 -1.36 -8.73 14.71 5.98
B3LYP -5.87 -0.83 -6.71 9.87 3.16
B3LYP-GD3 -6.34 -0.79 -7.13 10.17 3.05
MP2/Miiller -6.47 -0.71 -7.19 10.89 3.70
" Average: 65 09 74 3 39
Std. dev.: 0.5 0.3 0.8 2.0 1.2
Excluding HF data
Average: -6.3 -0.7 -7.0 10.4 3.4
Std. dev.: 0.3 0.1 0.2 0.5 0.3
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: -6.2 -0.8 -6.9 10.2 3.3
Std. dev.: 0.3 0.1 0.2 0.4 0.3
PART 3 G = {C2,H8,H10}
LoT AEsGelf AEi(;:t EaC:tr-loc AES" E gtr—mol
CCSD/BBC1 1.74 3.11 4.85 -12.50 -7.65
HF 4.73 4.10 8.84 -18.55 -9.71
B3LYP 1.61 3.86 5.47 -13.61 -8.14
B3LYP-GD3 1.07 3.87 4.93 -13.27 -8.34
MP2/Miiller 2.26 3.72 5.97 -13.43 -7.46
" Average: 23 37 60 143 83
Std. dev.: 1.4 0.4 1.6 2.4 0.9
Excluding HF data
Average: 1.7 3.6 5.3 -13.2 -7.9
Std. dev.: 0.5 0.4 0.5 0.5 0.4
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: L5 3.6 5.1 -13.1 -8.0
Std. dev.: 0.4 0.4 0.3 0.6 0.4
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Table S115. FAMSEC descriptors (values in kcal mol™) computed at the indicated levels of theory for specified
and meaningful 4-atom fragments G of glycol (PART 1-2) on the Lin — LEC structural change.

PART 1 G ={03,04,H5,H6}
LoT AES, AEy, E e t0c AER" E g
CCSD/BBC1 7.29 -11.92 -4.63 -2.37 -7.00
HF 9.78 -7.78 1.99 -4.06 -2.07
B3LYP 9.19 -9.01 0.17 -0.31 -0.14
B3LYP-GD3 8.93 -8.81 0.12 0.58 0.71
MP2/Miiller 10.87 -11.78 -0.91 0.62 -0.29
© Average: 92 99 06 SV 1.8
Std. dev.: 1.3 1.9 2.5 2.0 3.1
Excluding HF data
Average: 9.1 -10.4 -1.3 -0.4 -1.7
Std. dev.: 1.5 1.7 2.3 1.4 3.6
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: 8.5 -9.9 -1.4 -0.7 -2.1
Std. dev.: L0 1.7 2.8 1.5 4.2
PART 2 G = {C1,03,04,H6}
LoT AE sGelf AEiCr:t E aC:tr-loc AER" E Str—mol
CCSD/BBC1 1.1 2.7 3.8 -23.1 -193
HF 2.0 11.5 13.5 -30.4 -16.9
B3LYP 3.1 4.7 7.8 -21.0 -13.2
B3LYP-GD3 2.4 5.4 7.9 -20.8 -12.9
MP2/Miiller 4.1 34 7.4 -21.9 -14.4
 Average: 25 56 &1 234 -I53
Std. dev.: 1.1 3.5 3.5 4.0 2.7
Excluding HF data
Average: 2.7 4.1 6.7 -21.7 -14.9
Std. dev.: 1.3 1.2 2.0 1.1 3.0
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: 2.2 4.3 6.5 -21.6 -15.1
Std. dev.: 1.0 1.4 2.3 1.3 3.6
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Table S116. FAMSEC descriptors (values in kcal mol™') computed at the indicated levels of theory for specified
and meaningful 2-atom fragments G of glycol (PART 1-5) on the Lin — Ecl structural change.

PART 1 G ={03,04}
LoT AES, AE, Eqeoc AES" E oo
CCSD/BBC1 -1.68 18.02 16.33 -6.34 10.00
HF 2.25 27.99 30.24 -30.21 0.03
B3LYP 2.20 19.02 21.23 -11.61 9.62
B3LYP-GD3 2.42 18.83 21.24 -9.91 11.34
_MP2Miller 059 1898 1839 608 1231
Average: 0.9 20.6 21.5 -12.8 8.7
Std. dev.: 1.9 4.2 5.3 10.0 4.9
Excluding HF data
Average: 0.6 18.7 19.3 -8.5 10.8
Std. dev.: 2.0 0.5 2.4 2.7 1.2
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: 1.0 18.6 19.6 -9.3 10.3
Std. dev.: 2.3 0.5 2.8 2.7 0.9
PART 2 G ={04,H5}
LoT AEsGelf AEicr:t EaGm-loc AEE{H Egtr—mol
CCSD/BBC1 -2.44 4.36 1.92 5.39 7.30
HF -0.32 3.35 3.04 5.05 8.09
B3LYP -0.24 3.58 3.34 5.02 8.35
B3LYP-GD3 -0.09 3.64 3.55 5.53 9.08
MP2/Miiller -2.04 4.44 2.40 6.48 8.88
" Average: 10 39 28 55 83
Std. dev.: 1.1 0.5 0.7 0.6 0.7
Excluding HF data
Average: -1.2 4.0 2.8 5.6 8.4
Std. dev.: 1.2 0.5 0.8 0.6 0.8
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: -0.9 3.9 2.9 5.3 8.2
Std. dev.: 1.3 0.4 0.9 0.3 0.9
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PART 3 G ={03,H6}
LoT AEG, AEG, Egeroc AES" E g
CCSD/BBC1 -2.44 4.36 1.92 5.39 7.30
HF -0.24 3.36 3.12 5.02 8.15
B3LYP -0.17 3.59 3.42 5.01 8.43
B3LYP-GD3 -0.07 3.64 3.57 5.52 9.09
MP2/Miiller -2.18 4.42 2.24 6.45 8.69
" Average: L0 39 29 55 83
Std. dev.: 1.2 0.5 0.7 0.6 0.7
Excluding HF data
Average: -1.2 4.0 2.8 5.6 8.4
Std. dev.: 1.3 0.4 0.8 0.6 0.8
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: -0.9 3.9 3.0 5.3 8.3
Std. dev.: 1.3 0.4 0.9 0.3 0.9
PART 4 G = {04,H6}
LoT AEsGelf AEiCr:t E.Str—loc AES{ " E gtr—mol
CCSD/BBC1 -2.44 -9.06 -11.50 32.22 20.72
HF -0.32 -10.77 -11.09 33.30 22.21
B3LYP -0.24 -8.87 -9.11 29.93 20.82
B3LYP-GD3 -0.09 -8.83 -8.92 30.49 21.57
MP2/Miiller -2.04 -9.23 -11.27 33.84 22.56
 Average: - 0 94 o104 320 216
Std. dev.: 1.1 0.8 1.3 1.7 0.8
Excluding HF data
Average: -1.2 -9.0 -10.2 31.6 21.4
Std. dev.: 1.2 0.2 1.4 1.8 0.9
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: -0.9 -8.9 -9.8 30.9 21.0
Std. dev.: 1.3 0.1 1.4 1.2 0.5
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PART S5 G ={C1,C2}

LoT AEsGelf AEi(;:t EaC:tr-loc AESI’H E gtr—mol
CCSD/BBC1 4.13 8.88 13.01 -25.11 -12.10
HF 13.76 11.49 25.25 -50.92 -25.67
B3LYP 5.37 9.32 14.69 -28.73 -14.04
B3LYP-GD3 4.21 9.20 13.41 -27.48 -14.08
_MPYMiller 562 944___ 1507 2597 -1090_
Average: 6.6 9.7 16.3 -31.6 -15.4
Std. dev.: 4.0 1.0 5.1 10.9 5.9
Excluding HF data
Average: 4.8 9.2 14.0 -26.8 -12.8
Std. dev.: 0.8 0.2 1.0 1.6 1.6
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: 4.6 9.1 13.7 -27.1 -13.4
Std. dev.: 0.7 0.2 0.9 1.8 1.1

Table S117. FAMSEC descriptors (values in kcal mol™") computed at the indicated levels of theory for specified
and meaningful 3-atom fragments G of glycol (PART 1-3) on the Lin — Ecl structural change.

PART 1 G = {03,04,H6}
LoT AE sGelf AEicr:t E aC:tr-loc AER" E Str—mol
CCSD/BBC1 -3.28 13.31 10.03 2.32 12.36
HF 0.85 20.59 21.43 -16.53 4.90
B3LYP 0.90 13.74 14.64 -2.07 12.57
B3LYP-GD3 1.13 13.64 14.77 -0.59 14.18
MP2/Miiller -2.41 14.17 11.76 293 14.69
 Average: 06 51 45 28 7
Std. dev.: 2.1 3.1 4.3 8.0 4.0
Excluding HF data
Average: -0.9 13.7 12.8 0.6 13.4
Std. dev.: 2.3 0.4 2.3 2.4 1.2
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: -0.4 13.6 13.1 -0.1 13.0
Std. dev.: 2.5 0.2 2.7 2.2 1.0
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PART 2 G = {C1,H7,H9}

LoT AEsGelf AEi(st EaC:tr-loc AES" Egtr—mol
CCSD/BBC1 3.89 -7.30 -3.41 4.22 0.82
HF 11.13 -11.20 -0.07 -1.40 -1.46
B3LYP 4.20 -7.01 -2.81 2.70 -0.12
B3LYP-GD3 3.58 -6.99 -3.42 3.20 -0.21
MP2/Miiller 4.16 -7.29 -3.14 4.74 1.60
© Average: 54 80 26 27 0.1
Std. dev.: 3.2 1.8 1.4 2.4 1.2
Excluding HF data
Average: 4.0 -7.1 -3.2 3.7 0.5
Std. dev.: 0.3 0.2 0.3 0.9 0.9
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: 3.9 -7.1 -3.2 3.4 0.2
Std. dev.: 0.3 0.2 0.3 0.8 0.6
PART 3 G = {C2,H8,H10}
LoT AEsGelf AEi(r;\‘t E:i‘tr-loc AES{H Ei‘tr-mol
CCSD/BBC1 3.89 -7.30 -3.41 4.22 0.82
HF 10.12 -11.20 -1.08 -1.30 -2.38
B3LYP 3.87 -7.00 -3.12 2.71 -0.41
B3LYP-GD3 3.22 -6.98 -3.76 3.22 -0.54
_MP2/Miiller 405 -727 322 473 151
Average: 5.0 -7.9 -2.9 2.7 -0.2
Std. dev.: 2.9 1.8 1.1 2.4 1.5
Excluding HF data
Average: 3.8 -7.1 -3.4 3.7 0.3
Std. dev.: 0.4 0.2 0.3 0.9 1.0
Combined CCSD/BBCI1, B3LYP and B3LYP-GD3 data
Average: 3.7 -7.1 -3.4 3.4 0.0
Std. dev.: 0.4 0.2 0.3 0.8 0.8
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Table S118. FAMSEC descriptors (values in kcal mol™) computed at the indicated levels of theory for specified
and meaningful 4-atom fragments G of glycol (PART 1-2) on the Lin — Ecl structural change.

PART 1 G ={03,04,H5,H6}
LoT AES, AE;, Eqeioc AER" E g
CCSD/BBC1 -4.9 11.8 6.9 4.6 11.5
HF -0.6 16.9 16.3 -10.2 6.1
B3LYP -0.4 11.7 11.3 0.9 12.2
B3LYP-GD3 -0.2 11.7 11.5 22 13.7
MP2/Miiller -4.2 12.8 8.5 5.1 13.7
 Average: 20 30 09 05 14
Std. dev.: 2.3 2.2 3.6 6.2 3.1
Excluding HF data
Average: -2.4 12.0 9.6 3.2 12.8
Std. dev.: 2.5 0.5 2.2 2.0 1.1
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: -1.8 11.7 9.9 2.6 12.5
Std. dev.: 2.7 0.1 2.6 1.8 L1
PART 2 G = {C1,03,04,H6}
LoT AE sGelf AEiCr:t E aC:tr-loc AER" E Str—mol
CCSD/BBC1 -1.22 9.71 8.49 5.85 14.34
HF 8.23 7.87 16.10 -5.12 10.98
B3LYP 3.75 7.62 11.37 5.11 16.47
B3LYP-GD3 3.41 8.19 11.60 5.75 17.36
MP2/Miiller 0.45 9.91 10.37 7.90 18.27
 Average: 20 87 6 39 55
Std. dev.: 3.6 1.1 2.8 5.2 2.9
Excluding HF data
Average: 1.6 8.9 10.5 6.2 16.6
Std. dev.: 24 1.1 1.4 1.2 1.7
Combined CCSD/BBC1, B3LYP and B3LYP-GD3 data
Average: 2.0 8.5 10.5 5.6 16.1
Std. dev.: 2.8 1.1 1.7 0.4 L5

Data obtained for the steric clash between O3 and O4 atoms in the Ecl conformer is shown in Figures
S16-S18 and Tables S116-S118. The data reveals that, except HF, trends and general description
obtained at CCSD/BBC1 were reproduced very well. To illustrate this, we combined data obtained at
the CCSD/BBCI1, B3LYP, B3LYP-GD3 and MP2/Miiller levels for 2-atom fragment (G = {O3,04})

S139



and two 4-atom fragments, G = {C1-03---O4-H6} and G ={H5-03---O4-H6}. Former 4-atom fragment

resembles the IUPAC recommendation for H-bonds. The steric O3---O4 clash in the Ee¢l conformer

consistently resulted in (i) unfavourable change in the inter-fragment interaction energy term, AES

int °

by
+18.740.5, +8.7+1.1 and +12+0.5 kcal mol™! for 2- and 4-atom fragments, respectively, (ii) locally

destabilized fragments with EC. of +19.3+2.4, +10.5+1.4 and +9.6+2.2 kcal mol! for 2- and 4-atom

attr-loc

G’H = —
int

fragments, respectively, (ii1) more favourable environment in the case of 2-atom fragment ( AE

8.5+2.7 kcal mol™!) but less favourable environment in the case of 4-atom fragments with AES™ of

int
6.2+1.2 and 3.242.0 kcal mol™!, respectively, and (iv) fragments destabilizing the Ecl conformer with
EC

attr-mol

of +10.8+1.2, 16.6+1.7 and +12.8+1.1 kcal mol™! for 2- and 4-atom fragments, respectively.
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Table S119. Relative to the CCSD/BBC1 data, absolute errors in the FAMSEC-defined energy terms AESGeIf,

AES | ES AESM and ES | computed for the indicated and meaningful molecular fragments at the HF

int > attr-loc > int

(part a), B3LYP (part b), BALYP-GD3 (part c), and MP2/Miiller (part d) levels on the Lin — LEC and Lin —
Ecl structural changes of glycol. All values in kcal mol™'.

Part a. Data obtained at the HF level.

Molecular AEG, AEG, E e roc AEQ" E gy ol
fragment G Lin — LEC
{03,04} 2.73 7.00 9.74 9.41 0.33
{O4,H5} 0.92 1.40 2.32 2.77 5.09
{O3,H6} 1.56 0.61 0.95 2.25 3.20
{O4,H6} 0.09 2.81 2.72 11.22 8.51
{C1,C2} 1.68 0.12 1.56 0.56 2.12
{03,04,H6} 2.19 3.59 5.78 1.55 4.22
{C1,H7,H9} 1.00 0.73 1.73 4.05 2.32
{C2,H8,H10} 2.99 0.99 3.98 6.04 2.06
{03,04,H5,H6} 2.48 4.14 6.62 1.69 4.93
{C1,03,04,H6} 0.90 8.77 9.67 7.29 2.38
""""" Av: 17 30 45 47 35
Std. dev.: 0.9 2.9 3.3 3.6 2.3
Lin — Ecl
{03,04} 3.93 9.98 13.91 23.87 9.97
{O4,H5} 2.12 1.00 1.12 0.34 0.78
{O3,H6} 2.20 0.99 1.20 0.36 0.84
{O4,H6} 2.12 1.71 0.41 1.08 1.49
{C1,C2} 9.63 2.61 12.24 25.81 13.57
{03,04,H6} 4.13 7.27 11.40 18.85 7.45
{C1,H7,H9} 7.24 3.90 3.34 5.62 2.28
{C2,H8,H10} 6.23 3.90 2.33 5.53 3.20
{03,04,H5,H6} 4.32 5.04 9.36 14.77 541
{C1,03,04,H6} 9.45 1.84 7.61 10.97 3.36
""""" Av: 51 38 63 107 48
Std. dev 2.9 2.9 5.2 9.7 4.3
""" Overall Avr: 34 34 54 77 42
Overall Std. dev.: 2.7 2.9 4.3 7.8 3.4
Grand total Avr. for all energy terms: 4.8
Grand total Std. dev. for all energy terms: 4.8
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Part b. Data obtained at the B3LYP level.

Molecular AEG, AEG, Eqeioc AER" E ol
fragment G Lin — LEC
{03,04} 245 245 0.00 9.83 9.83
{O4,H5} 1.86 1.34 3.20 1.58 4.78
{O3,H6} 0.03 1.36 1.38 0.91 2.30
{O4,H6} 0.63 2.78 3.41 0.11 3.52
{C1,C2} 0.26 0.27 0.54 0.07 0.47
{03,04,H6} 1.55 1.70 3.25 3.73 6.98
{C1,H7,H9} 0.50 0.20 0.30 0.80 0.50
{C2,H8,H10} 0.13 0.75 0.62 1.11 0.49
{03,04,H5,H6} 1.89 291 4.80 2.06 6.86
{C1,03,04,H6} 2.02 1.98 4.01 2.08 6.08
""""" Ave: 11 16 22 22 42
Std. dev.: 0.9 1.0 1.8 2.9 3.3
Lin — Ecl
{03,04} 3.89 1.00 4.89 5.27 0.38
{O4,H5} 2.20 0.78 1.42 0.37 1.05
{O3,H6} 2.27 0.77 1.50 0.38 1.13
{O4,H6} 2.20 0.19 2.39 2.29 0.10
{C1,C2} 1.24 0.44 1.68 3.61 1.93
{03,04,H6} 4.18 0.43 4.61 4.39 0.21
{C1,H7,H9} 0.30 0.29 0.59 1.52 0.93
{C2,H8,H10} 0.02 0.30 0.28 1.51 1.23
{03,04,H5,H6} 4.47 0.12 4.36 3.62 0.74
{C1,03,04,H6} 4.96 2.09 2.87 0.74 2.13
""""" Ave: 26 06 25 24 10
Std. dev 1.7 0.6 1.7 1.8 0.7
""" Overall Avr: 19 L1 23 23 2.6
Overall Std. dev.: L5 0.9 1.7 2.3 2.8
Grand total Avr. for all energy terms: 2.0
Grand total Std. dev. for all energy terms: 2.0
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Part c. Data obtained at the B3LYP-GD3 level.

Molecular AEG, AEg, E 100 AEQ" E ol
fragment G Lin — LEC
{03,04} 2.28 2.72 0.45 11.63 11.18
{O4,H5} 1.69 1.41 3.11 2.11 5.22
{O3,H6} 0.05 1.43 1.38 1.38 2.76
{O4,H6} 0.44 3.11 3.55 0.26 3.81
{C1,C2} 1.23 0.46 1.69 1.15 0.53
{03,04,H6} 1.33 1.81 3.15 4.82 7.97
{C1,H7,H9} 0.04 0.16 0.12 0.49 0.61
{C2,H8,H10} 0.67 0.75 0.08 0.77 0.69
{03,04,H5,H6} 1.64 3.11 4.75 2.95 7.70
{C1,03,04,H6} 1.36 2.70 4.06 2.34 6.40
""""" Ave: L1 18 22 28 47
Std. dev 0.7 1.1 1.7 3.4 3.6
Lin — Ecl
{03,04} 4.10 0.81 491 3.57 1.34
{O4,H5} 2.35 0.72 1.63 0.14 1.78
{O3,H6} 2.37 0.72 1.65 0.13 1.78
{O4,H6} 2.35 0.23 2.58 1.73 0.85
{C1,C2} 0.08 0.32 0.40 2.37 1.97
{03,04,H6} 4.41 0.33 4.74 291 1.82
{C1,H7,H9} 0.32 0.31 0.01 1.02 1.03
{C2,H8,H10} 0.67 0.32 0.36 1.01 1.36
{03,04,H5,H6} 4.72 0.11 4.61 2.37 2.24
{C1,03,04,H6} 4.63 1.52 3.11 0.10 3.01
""""" Ave: 26 05 24 15 17
Std. dev 1.8 0.4 1.9 1.2 0.6
""" Overall Avr: 18 12 23 22 32
Overall Std. dev.: 1.6 1.0 1.8 2.6 3.0
Grand total Avr. for all energy terms: 2.1
Grand total Std. dev. for all energy terms: 2.2
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Part d. Data obtained from the MP2/Miller combination.

Molecular AEG, AEq, E e toc AER" E g
fragment G Lin — LEC
{03,04} 3.01 0.55 3.57 1.11 4.68
{O4,H5} 2.55 1.09 3.64 0.04 3.60
{O3,H6} 1.03 0.19 1.22 0.75 1.97
{O4,H6} 2.09 1.67 0.42 4.76 5.18
{C1,C2} 0.03 0.53 0.56 1.57 1.01
{03,04,H6} 3.06 0.92 2.14 4.23 6.37
{C1,H7,H9} 0.10 0.08 0.18 0.22 0.04
{C2,H8,H10} 0.52 0.60 1.12 0.93 0.19
{03,04,H5,H6} 3.58 0.14 3.72 2.99 6.70
{C1,03,04,H6} 3.01 0.62 3.63 1.22 4.85
""""" Ave: 19 06 20 1§ 35
Std. dev.: 1.4 0.5 1.5 1.6 2.5
Lin — Ecl
{03,04} 1.09 0.97 2.06 0.26 2.31
{O4,H5} 0.40 0.08 0.48 1.09 1.57
{O3,H6} 0.26 0.07 0.32 1.06 1.39
{O4,H6} 0.40 0.17 0.22 1.62 1.84
{C1,C2} 1.49 0.57 2.06 0.86 1.20
{03,04,H6} 0.87 0.86 1.73 0.61 2.34
{C1,H7,H9} 0.26 0.01 0.27 0.52 0.79
{C2,H8,H10} 0.16 0.03 0.19 0.50 0.69
{03,04,H5,H6} 0.65 0.95 1.60 0.56 2.16
{C1,03,04,H6} 1.67 0.20 1.87 2.05 3.93
""""" A 07 04 11 09 18
Std. dev 0.5 0.4 0.8 0.6 0.9
""" Overall Avr: 13 05 15 13 2.6
Overall Std. dev.: 1.2 0.5 1.3 1.3 2.0
Grand total Avr. for all energy terms: 1.5
Grand total Std. dev. for all energy terms: 1.5
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