Carbohydrate-aromatic & interactions: A test of density functionals and the DFT-D method.
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Fig. S1 Optimized structures of fucose-toluene complexes at DFT-D/TZV2D level.
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Fig. S2. Optimized structures of glucose—3-methylindole and —p-hydroxytoluene complexes
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Table S1.
Coordinates (A) of the structures for which 'benchmark'
calculations were carried out.

Benzene/methane: Fig. 1 (d)

6 1.399758 0.026474 -0.662295
6 0.722814 -1.199167 -0.663987
6 -0.677088 -1.225778 -0.664732
6 -1.400043 -0.026694 -0.663711
6 -0.723116 1.198956 -0.662008
6 0.676781 1.225538 -0.661296
1 2.487162 0.047109 -0.658284
1 1.284404 -2.130567 -0.661377
1 -1.202916 -2.177825 -0.662662
1 -2.487452 -0.047338 -0.660847
1 -1.284708 2.130349 -0.657808
1 1.202607 2.177577 -0.656596
6 0.000351 0.000245 3.151023
1 0.499619 0.906243 3.510856
1 -1.030012 -0.017923 3.521994
1 -0.003354 -0.006656 2.057842
1 0.535194 -0.880544 3.522171
Benzene/water: Fig. 1 (f)
6 0.713068 -0.624637 -1.213395
6 0.469890 0.754243 -1.213340
6 0.349086 1.443847 0.000334
6 0.468892 0.753984 1.213942
6 0.712102 -0.624890 1.213874
6 0.835524 -1.314031 0.000209
1 0.803713 -1.160673 -2.155057
1 0.371737 1.289024 -2.154966
1 0.162448 2.515382 0.000378
1 0.369903 1.288539 2.155604
1 0.802062 -1.161124 2.155495
1 1.026654 -2.384774 0.000167
8 -2.682516 -0.510858 -0.001195
1 -1.953568 -1.153305 0.003795
1 -2.215121 0.340999 -0.005846
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Toluene/Fucose: Fig. 2 (I)
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Toluene/Fucose: Fig. 2(II)
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Galactose/benzene: Fig. 2(III)
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p-hydroxy-toluene/glucose:
6
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Toluene/alpha-methyl-glucose:
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Table S2. Interaction energies (kcal mol’l) for full dataset, for 18 functionals, DFT-D and MP2, the MUE values compared to the DFT-D values
are also given.

Complex DFT-D BLYP | B3LYP | B97-2 B98 BMK BH&H | BH&HLYP | PBE VSXC

1 -6.25 2.26 0.71 0.75 -1.12 -2.23 -7.43 -0.64 -1.42 -26.84

2 -6.18 2.46 0.87 0.94 -0.97 -2.30 -7.34 -0.54 -1.19 -27.79

3 -8.11 -0.65 -2.12 -1.99 -3.77 -4.34 -10.04 -3.38 -4.12 -23.52

4 -6.19 2.41 0.82 0.88 -1.02 -2.34 -7.36 -0.58 -1.24 -27.88

5 (1) -6.52 2.09 0.55 0.61 -1.28 -2.37 -7.65 -0.80 -1.61 -27.02

6 -5.92 2.08 0.68 0.84 -1.02 -1.95 -6.93 -0.55 -1.29 -24.63

7 -7.79 -0.57 -1.95 -1.72 -3.54 -4.42 -9.84 -3.19 -4.00 -25.73

8 -9.28 -0.36 -1.92 -1.58 -3.78 -4.59 -11.05 -3.28 -4.33 -31.88

9 -7.84 0.18 -1.22 -1.08 -2.93 -3.63 -9.28 -2.41 -3.45 -27.16

10 -7.58 -0.76 -2.10 -1.95 -3.61 -3.65 -9.53 -3.28 -4.05 -20.57
a-methyl-glucose -

toluene(V) -7.97 0.44 -0.87 -0.61 -2.65 -3.16 -9.04 -1.98 -3.28 -28.10
Galactose-benzene

(1I) -5.14 2.07 0.67 0.61 -0.99 -1.72 -6.27 -0.57 -1.12 -23.42

Benzene-H,O -3.77 -1.33 -1.91 -1.85 -2.70 -2.56 -5.44 -2.44 -2.96 -10.26

Benzene-CH,y -0.97 0.93 0.44 0.36 -0.28 0.21 -1.98 0.02 -0.32 -5.28

11 -9.78 0.79 -1.01 -0.82 -3.12 -4.41 -10.94 -2.61 -3.57 -36.28

12 -10.55 -1.44 -3.14 -2.74 -4.85 -6.05 -12.52 -4.66 -5.29 -30.05

13 -10.20 -0.66 -2.20 -1.88 -4.02 -4.97 -11.16 -3.49 -4.56 -28.60

14 -10.33 0.07 -1.82 -1.46 -3.76 -5.25 -11.69 -3.32 -4.31 -32.62

15 -11.46 -0.49 -2.60 -2.30 -4.69 -6.54 -13.71 -4.51 -5.09 -36.31

16 -9.96 0.08 -1.84 -1.60 -3.81 -4.98 -11.70 -3.54 -4.04 -30.43

17 (IV) -7.27 1.91 0.35 0.48 -1.58 -2.35 -8.23 -1.01 -2.00 -29.35

18 -10.56 -4.36 -5.51 -4.81 -6.49 -6.96 -13.15 -6.55 -7.29 -21.19

19 -9.77 -0.57 -2.20 -2.38 -3.91 -4.84 -11.61 -3.66 -4.42 -30.24

20 -9.04 -0.65 -2.02 -1.41 -3.56 -4.83 -10.64 -3.29 -4.17 -29.06

21 -7.16 1.40 -0.14 -0.04 -1.95 -2.43 -8.18 -1.50 -2.32 -26.81

MUE 8.12 6.64 6.83 4.97 4.12 1.48 5.35 4.57 18.62
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Complex MPWI1B95 | MPWBIK | PWB6K | PW6B95 | MP2 MO05 MO05-2X MO06 MO06-L

1 -2.87 -3.29 -4.30 -3.21 -8.71 -2.83 -5.30 -6.08 -5.94

2 -2.89 -3.33 -4.36 -3.25 -8.61 -2.84 -5.27 -6.06 -5.74

3 -4.48 -4.88 -5.86 -4.78 -10.35 -5.32 -7.50 -7.98 -7.22

4 -2.92 -3.37 -4.38 -3.28 -8.66 -2.89 -5.32 -6.12 -5.79

5 (IT) -2.99 -3.41 -4.41 -3.33 -8.94 -2.99 -5.46 -6.26 -6.06

6 -2.46 -2.83 -3.83 -2.83 -8.08 -2.84 -4.78 -5.42 -5.09

7 -4.94 -5.30 -6.25 -5.25 -9.80 -5.24 -7.46 -7.70 -7.30

8D -5.09 -5.46 -6.62 -5.51 -11.61 -5.81 -8.23 -9.21 -8.72

9 -4.36 -4.70 -5.68 -4.70 -10.06 | -4.67 -7.13 -7.72 -7.45

10 -4.36 -4.72 -5.70 -4.67 -9.71 -5.04 -7.09 -6.97 -6.63

a-methyl-glucose -
toluene(V) -3.77 -4.04 -5.17 -4.24 -10.02 | -4.53 -6.64 -7.41 -7.11
Galactose-benzene

(I10) -2.59 -2.97 -3.89 -2.93 -7.73 -2.55 -4.77 -5.21 -5.14
Benzene-H,O -3.26 -3.38 -3.90 -3.44 -4.18 -3.41 -4.18 -3.56 -3.29
Benzene-CH,y -0.52 -0.64 -1.10 -0.72 -1.87 -0.81 -1.19 -0.91 -0.80
11 -5.03 -5.50 -6.72 -5.47 -13.65 -5.35 -8.52 -9.45 -9.08

12 -6.18 -6.67 -7.79 -6.54 -13.98 | -6.74 -9.42 -10.21 -9.68

13 -5.24 -5.60 -6.74 -5.66 -13.05 -5.99 -8.49 -8.86 -8.42

14 -5.53 -5.97 -7.15 -5.94 -13.37 | -5.86 -8.80 -9.28 -8.78

15 -6.53 -7.17 -8.38 -6.86 -15.70 | -6.75 -10.42 -11.19 -10.43

16 -4.87 -5.44 -6.65 -5.27 -13.83 -5.81 -8.73 -9.66 -8.76

17 (IV) -3.08 -3.47 -4.61 -3.52 -9.98 -3.48 -5.96 -6.79 -6.55

18 -7.40 -7.68 -8.54 -7.64 -11.17 | -7.81 -9.15 -9.39 -9.43

19 -5.26 -5.67 -6.88 -5.70 -12.44 | -5.94 -8.37 -9.23 -8.95

20 -5.14 -5.47 -6.59 -5.57 -11.00 | -5.46 -7.51 -8.40 -8.47

21 -3.24 -3.65 -4.76 -3.66 -10.00 | -3.70 -6.14 -6.72 -6.54
MUE 3.62 3.24 2.23 3.26 2.44 3.24 1.00 0.40 0.73
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