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Torsional PES scans of MTHP and MT

We present torsional PES scans of 2-methoxytetrahydropyran (MTHP) and 2-methoxythiane (MT)
around the glycosidic linkage C1-O1 calculated with different methods. The scans are depicted in
Figures 1 to 4. Clearly, DFT with the B3LYP' functional and with the selected basis sets does
not capture the ETG minima in MTHP and MT and the location of ATG is problematic as well.
Moreover, the minimum for AGG in MTHP is too shallow and hard to localize. However, even MP2
in cc-pVDZ basis indicates a false shallow minimum in MTHP around ¢ = 310°, but the position of
the AGG minimum is consistent with MP2 results in larger basis sets. The M062X functional? yields
results more consistent with MP2. The PBE functional® performs better than B3LYP, yet the ATG
minimum is shallower than the MP2 and M062X ones and the EGT minima are not localized. The
data used in Figures 1 to 4 is collected below.
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Figure S 1: Torsional PES scans around the glycosidic linkage C1-O1 of 2-methoxytetrahydropyran
in axial form for different methods.
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Figure S 2: Torsional PES scans around the glycosidic linkage C1-O1 of 2-methoxytetrahydropyran
in equatorial form for different methods.
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Figure S 3: Torsional PES scans around the glycosidic linkage C1-O1 of 2-methoxythiane in axial
form for different methods.
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Figure S 4: Torsional PES scans around the glycosidic linkage C1-O1 of 2-methoxythiane in equa-
torial form for different methods.
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Figure S 5: Differences of ROMP2/aug-cc-pVTZ EDA contributions and ROMP2/aug-cc-pVTZ and
ROHF /aug-cc-pVTZ interaction energies of the TG,GG conformers with respect to the most stable
GT conformer.
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Table S 5: The ROMP2(CP20)/aug-cc-pVTZ calculated potential energy of the rotation about the
C1-01 linkage in MTHP and MT. All energies are in kcal mol~!.

MTHP MT
¢ axial equatorial 10} axial equatorial
0.0 8.387 5.518 0.0  6.450 5.656
10.0 7.326 5439 10.0 5.573 5.587
20.0 5.559 4.883 20.0 4.384 5.044
30.0 3.485 4.059  30.0 3.070 4.204
40.0 1.657 3.287 40.0 1.822 3.334
50.0 0.456 2.801  50.0 0.819 2.686
60.0  0.007 2.553  60.0 0.192 2.296

61.2  0.000 68.0  0.000
64.3 2526  70.0 0.032 2.088
70.0 0.196 2.604  70.8 2.065
80.0 0.838 3.093 80.0 0.402 2.325
90.0 1.747 3.939  90.0 1.229 3.097
100.0  2.695 4973 100.0  2.259 4.193
110.0 3.481 5.997 110.0  3.189 5.303
120.0  3.960 6.771 120.0  3.803 6.090
130.0 4.094 7.077 130.0 4.019 6.310
140.0 3.982 6.903 140.0 3.935 6.012
150.0 3.834 6.390 150.0 3.772 5.386
159.7  3.796 160.0  3.653 4.616

160.0 3.797 5.703 169.2  3.589
170.0 3.884 5.008 170.0 3.614 3.867
180.0 4.179 4.461 180.0  3.856 3.275
190.0 4.817 4.144 190.0  4.646 2.902
200.0 5.836 4.024 200.0 6.043 2.701
202.6 4.018 208.6 2.624
210.0 7.085 4.055 2100  7.775 2.644
220.0 8.262 4.164 220.0 9.345 2.722
230.0 9.004 4.169 230.0 10.143 2.777
240.0 9.025 3.902 240.0 10.080 2.617
250.0 8.829 3.304 250.0 9.538 2.164
259.8 8.738 260.0  8.705 1.483
260.0 8.738 2439 270.0 7.804 0.755
270.0 8.819 1.466 280.0  7.060 0.213
280.0  9.002 0.605 290.0 6.625 0.020
290.0 9.177 0.081  290.0 0.000
295.5 0.000 300.0 6.437 0.260
300.0 9.294 0.061 310.0 6.344 0.948

310.0 9.394 0.616 3129  6.315
320.0 9.475 1.651 320.0 6.375 1.990
330.0 9.496 2.921 330.0 6.547 3.187
340.0 9.385 4.140 340.0 6.768 4.323
350.0 9.049 5.061 350.0 6.844 5.202
360.0 8.387 5.518 360.0  6.450 5.656
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Table S 6: The ROMP2/aug-cc-pVTZ EDA contributions to the interaction energy between the
six-membered ring and the methoxy group according the CP20 fragmentation scheme for MTHP and
MT in vacuum. All energies are in kcal mol~1!.

Method  AGT ATG AGG EGT ETG EGG

MT
AFE*le -171.43  -164.77 -165.23 -168.27 -162.49 -166.71
AES* -289.20 -283.06 -285.17 -281.58 -274.82 -281.72
AE™P 649.27  634.60 639.26 636.54 619.66 638.51
AEP! -251.66 -245.93 -245.90 -251.88 -244.46 -252.73
AEYP 4355 -43.01  -44.15  -44.18  -43.57  -44.87
AEwr -63.02  -59.16  -57.04 -65.18 -62.10 -62.65
AFEype  -106.57  -102.17 -101.18 -109.36 -105.67 -107.52

MTHP
AEe® -180.34 -172.97 -173.23 -179.01 -170.61 -177.24
AE®* -293.02 -285.42 -291.10 -288.62 -279.12 -287.54
AETeP 664.81 644.99 661.94 661.29 635.43 660.32
AEP! -260.15 -251.17 -258.05 -265.99 -253.17 -265.05
AEdisp -41.67  -41.46  -42.69  -42.02  -42.29  -42.52
AFEyp -68.69  -64.58 -60.44  -72.33 -6747  -69.51
AFEype  -110.36  -106.04 -103.13 -114.35 -109.75 -112.03
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