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Table S1. Observed and calculated transition frequencies (MHz) for the axial conformer of tetrahydropyran---HF
complex.

JCKEKE JEKEKE ICFCIGFE®  obs obs-cal. JCKEKE JEKEKE® ICFCICFE¢  obs  obs. - cal.

2 0 2 1 0 1 6836.573 -0.001 4 0 4 3 0 3
6836.573 -0.001
6836.573 -0.001
6836.550 -0.003
6685.964 -0.002 4 1 4 3 1 3
6685.944  0.003
6685.958 -0.003
6685.991 -0.001
7016.590  0.002 4 1 3 3 1 2
7016.563  0.001
7016.578 -0.004
8494.063  0.002
8494.066  -0.005 4 2 3 3 2 2
8494.063  0.001
11118.344 -0.004
11118.365  0.003
11118351 -0.001 4 2 2 3 2 1
11118351 -0.001
10218.715  0.000
10218.715  0.000
10218.715  0.000 4 3 2 3 3 1
10218.715  0.000
10019.880  0.000
10019.880  0.000
10019.880  0.000 4 3 1 3 3 O
10019.880  0.000
10515.044  0.001
10515.033  -0.002
10515.044  0.002 5 0 5 4 0 4
10515.044  0.002
12172.530  0.002
12172533  0.000
12172530  0.001 5 1 5 4 1 4
12172517 -0.004
14709.239  0.001
14709.253  0.002
14709.244  0.003 5 1 4 4 1 3
14285.847  0.001
14285.857  -0.002
14285.847  -0.002
14285.837  -0.001 5 2 4 4 2 3
17259.389  0.002
17259.419 -0.003
17259.389  -0.001
17259.389  -0.001 5 2 3 4 2 2
17245550  0.001
17245553  0.001
17245553  0.001
17245553  0.001 5 3 3 4 3 2

13561.524 0.001
13561.524 0.001
13561.524 0.001
13561.524 0.001
13344.018 0.000
13344.018 0.000
13344.018 0.000
13344.018 0.000
14000.537 0.002
14000.537 0.002
14000.537 0.002
14000.537 0.002
13690.577 0.002
13690.562  -0.002
13690.577 0.002
13690.577 0.002
13830.660  -0.003
13830.653 0.001
13830.660  -0.003
13830.660  -0.003
13729.459  -0.002
13729.439 0.003
13729.459 0.004
13729.476 0.006
13734.336 0.003
13734305  -0.003
13734.326 0.000
13734.343 0.001
16862.474 0.002
16862.474 0.002
16862.474 0.002
16862.474 0.002
16656.801  -0.002
16656.801  -0.002
16656.801  -0.002
16656.801  -0.002
17466.813 0.003
17466.813 0.003
17466.813 0.003
17466.813 0.003
17094.183 0.005
17094.183 0.005
17094.183 0.005
17094.183 0.005
17357.707  -0.001
17357.707  -0.001
17357.707  -0.001
17357.707  -0.001
17169.655  -0.004
17169.643  -0.004
17169.655  -0.004
17169.655  -0.004
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Table S2. Observed and calculated transition frequencies (MHz) for the axial conformer of **C,-tetrahydropyran---HF
Species.

JEKEKSE JEKEKE ICFCIGFE  obs  obs- ca. JCKGKE JOKGKE ICFCIGFE  obs  obs- cal.

2 0 2 1 0 1 6811.142 -0.001 4 2 3 3 2 2
6811.142 -0.001
6811.142 -0.001
6811.123  0.001
6658.138  0.001 4 2 2 3 2 1
6658.114  0.003
6658.129  -0.002
6995.488  0.000
6995.465  0.001 5 0 5 4 0 4
6995.483 -0.001
10178.273  0.000
10178.273  0.000
10178.273  0.000 5 1 5 4 1 4
10178.273  0.000
9977.574  -0.002
9977.574  -0.002
9977.574  -0.002 5 1 4 4 1 3
9977.574  -0.002
10482.743  0.000
10482.735 -0.001
10482.739  -0.001 5 2 4 4 2 3
10482.743  0.000
13503.937  0.001
13503.937  0.001
13503.937  0.001 5 2 3 4 2 2
13503.937  0.001
13286.692  0.001
13286.692  0.001
13286.692  0.001 5 3 3 4 3 2
13286.692  0.001
13956.115 -0.001
13956.115 -0.001
13956.115 -0.001 5 3 2 4 3 1
13956.115 -0.001

13640.898 0.001
13640.886 0.000
13640.890  -0.004
13640.898  -0.001
13789.659 0.002
13789.649 0.003
13789.655 0.001
13789.659  -0.001
16786.307  -0.002
16786.307  -0.002
16786.307  -0.002
16786.307  -0.002
16583.907 0.001
16583.907 0.001
16583.907 0.001
16583.907 0.001
17408.840 0.003
17408.840 0.003
17408.840 0.003
17408.840 0.003
17030.893 0.000
17030.893 0.000
17030.893 0.000
17030.893 0.000
17309.418  -0.001
17309.410  -0.002
17309.418 0.000
17309.418 0.000
17110.950 0.001
17110.938 0.002
17110.950 0.001
17110.950 0.001
17129.714  -0.001
17129.702  -0.001
17129.714  -0.001
17129.714  -0.001
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Table S3. Observed and calculated transition frequencies (MHz) for the axial conformer of **Cy-tetrahydropyran---HF
Species.

JEKEKSE JEKEKE ICFCIGFE  obs  obs- ca. JCKGKE JOKGKE ICFCIGFE  obs  obs- cal.

2 0 2 1 0 1 6795.388  0.000 4 2 3 3 2 2
6795388  0.000
6795.388  0.000
6795.364 -0.003
6640.494 -0.001 4 2 2 3 2 1
6640.470  0.000
6640.490 -0.001
6982.230 -0.004
6982.210  0.001 5 0 5 4 0 4
6982.230  0.001
6982.260  0.000
10153.903  0.001
10153.903  0.001 5 1 5 4 1 4
10153.903  0.001
10153.903  0.001
9950.933  0.000
9950.933  0.000 5 1 4 4 1 3
9950.933  0.000
9950.933  0.000
10462.654  0.001
10462.643 -0.003 5 2 4 4 2 3
10462.654  0.002
10462.654  0.002
13470.212  0.001
13470.212  0.001 5 2 3 4 2 2
13470.212  0.001
13470.212  0.001
13250.861  0.001
13250.861  0.001 5 3 3 4 3 2
13250.861  0.001
13250.861  0.001
13928.910  0.001
13928910  0.001
13928910  0.001
13928.910  0.001

13609.763 0.002
13609.751 0.001
13609.759 0.000
13609.763  -0.001
13761.343 0.001
13761.331 0.000
13761.338  -0.001
13761.343  -0.002
16742.589  -0.002
16742.589  -0.002
16742589  -0.002
16742.589  -0.002
16538.688 0.000
16538.688 0.000
16538.688 0.000
16538.688 0.000
17374.082 0.000
17374.082 0.000
17374.082 0.000
17374.082 0.000
16991.589 0.001
16991.589 0.001
16991.589 0.001
16991.589 0.001
17275.186 0.000
17275181  -0.001
17275181  -0.001
17275.186 0.000
17073.155  -0.001
17073.145 0.001
17073.155  -0.001
17073.155  -0.001
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Table 4. Observed and calculated transition frequencies (MHz) for the axial conformer of 13Cg-tetrahydropyran---HF
Species.

JEKEKSE JEKEKE ICFCIGFE  obs  obs- ca. JCKGKE JOKGKE ICFCIGFE  obs  obs- cal.

2 0 2 1 0 1 6756.987 -0.001 5 0 5 4 0 4
6756.987 -0.001
6756.987 -0.001
10102.398  0.003
10102.398  0.003 5 1 5 4 1 4
10102.398  0.003
10102.398  0.003
9909.481  0.000
9909.472  -0.002 5 1 4 4 1 3
9909.481  0.001
9909.481  0.001
10384.481  0.001
10384.470  -0.003 5 2 4 4 2 3
10384.478  0.000
10384.481  0.001
13411.473 -0.001
13411.473  -0.001 5 2 3 4 2 2
13411.473 -0.001
13411.473  -0.001
13198.080  0.000
13198.080  0.000 5 3 2 4 3 1
13198.080  0.000
13198.080  0.000
13828.208  0.000
13828.208  0.000
13828.208  0.000
13828.208  0.000

16681.120  -0.001
16681.120  -0.001
16681.120  -0.001
16681.120  -0.001
16476.134 0.000
16476.134 0.000
16476.134 0.000
16476.134 0.000
17254.548 0.000
17254.548 0.000
17254.548 0.000
17254.548 0.000
16894.897 0.000
16894.897 0.000
16894.897 0.000
16894.897 0.000
17137.713 0.000
17137.713 0.000
17137.713 0.000
17137.713 0.000
16978.892 0.001
16978.885 0.001
16978.885 0.001
16978.892  -0.002
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Table S5. Observed and calculated transition frequencies (MHz) for the axial conformer of tetrahydropyran:--DF
Species.

JCKEKE JEKEKE FCF@¢ obs.  obs. - cal. JCKEKE JEKEKE FCFE obs. obs- cal.

13548.080 0.000
13548.094  -0.001
13548.080 0.003
13680.403  -0.001
13680.425 0.000
13680.403 0.004
16697.297 0.000
16697.297 0.000
16697.297 0.000
16490.910 0.000
16490.910 0.000
16490.910 0.000
17282.450 0.002
17282.450 0.002
17282.450 0.002
17166.971 0.000
17166.985  -0.001
17166.971 0.001
16988.489  -0.002
16988.513 0.003
16988.489 0.002
17003.829  -0.005
17003.855 0.001
17003.829 0.000

2 0 2 1 0 1 6765.842 0.000 4 2 3 3 2 2
6765.842 0.000
6618.371 0.000
6618.406 0.002 4 2 2 3 2 1
6940.997 0.005
6940.986 0.001
10114.667 0.000 5 0 5 4 0 4
10114.667 0.000
9919.004 -0.002
9919.004 -0.002 5 1 5 4 1 4
9919.004 -0.002
10402.248 -0.004
10402.248 -0.004 5 1 4 4 1 3
10402.248 -0.004
10169.468 0.000
10169.449 0.000 5 2 3 4 2 2
10224.017 -0.003
10223.999 0.001
13426.145 -0.001 5 3 3 4 3 2
13426.145 -0.001
13426.145 -0.001
13210.367 0.000 5 3 2 4 3 1
13210.367 0.000
13210.367 0.000
13851.336 -0.002
13851.336 -0.002
13851.336 -0.002
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Table S6. Observed and calculated transition frequencies (MHz) for the equatorial conformer of tetrahydropyran:--HF
complex.

JCKEKE JEKEKE ICFCIGFE®  obs obs-cal. JCKEKE JEKEKE® ICFCICFE¢  obs  obs. - cal.

2 0 2 1 0 1 1 3 1 2 5092.703 0.001 5 2 3 4 2 2 1 6 1 5 13030.990 -0.003
1 2 1 1 5092.697 0.000 1 51 4 13030.975 -0.001
0 2 0 1 5092.697 0.000 0 5 0 4 13030.990 -0.001
3 0 3 2 0 2 1 4 1 3 7600.555 0.001 1 4 1 3 13030.990 -0.001
1 3 1 2 7600.551 0.000 6 0 6 5 0 5 1 7 1 6 14831.724 0.001
0 3 0 2 7600.551 0.000 1 6 1 5 14831.724 0.001
1 2 11 7600.537  -0.002 0 6 0 5 14831.724 0.001
3 1.3 2 1 2 1 4 1 3 7257.413 0.001 1 51 4 14831.724 0.001
1 3 1 2 7257.389  -0.001 6 1 6 5 1 5 1 7 1 6 14424.425 -0.002
0 3 0 2 7257401  -0.003 1 6 1 5 14424.425 -0.002
1 2 1 1 7257.413 0.002 0 6 0 5 14424.425 -0.002
3 1.2 2 1 1 1 4 1 3 8047.691 0.001 1 51 4 14424.425 -0.002
1 3 0 2 8047.682 0.006 6 1 5 5 1 4 1 7 1 6 15974.443 0.000
0 3 0 2 8047.682 0.006 1 6 1 5 15974.439 -0.001
1 2 1 1 8047.691 0.001 0 6 0 5 15974.443 0.001
4 0 4 3 0 3 1 5 1 4 10064.223 0.002 1 5 1 4 15974.443 0.001
1 4 1 3 10064.223 0.002 6 2 5 5 2 4 1 7 1 6 15254.314 0.001
0 4 0 3 10064.223 0.002 1 6 1 5 15254.310 0.007
1 3 1 2 10064.223 0.002 0 6 0 5 15254.314 0.002
4 1 4 3 1 3 1 5 1 4 9659.6884 0.000 1 51 4 15254.314 0.002
1 4 1 3 9659.6840 0.005 6 2 4 5 2 3 1 7 1 6 15746.375 0.000
0 4 0 3 9659.6884 0.003 1 6 1 5 15746.367 0.004
1 3 1 2 9659.6884 0.003 0 6 0 5 15746.375 0.002
4 1 3 3 1 2 1 5 1 4 10710.7098 0.001 1 51 4 15746.375 0.002
1 4 1 3 10710.6971  -0.002 7 0 7 6 0 6 1 8 1 7 17143.422 0.003
0 4 0 3 10710.7050 0.000 1 7 1 6 17143.422 0.003
1 3 1 2 10710.7050 0.000 0 7 0 6 17143.422 0.003
4 2 3 3 2 2 1 5 1 4 10204.011  -0.002 1 6 1 5 17143.422 0.003
1 4 1 3 10203.975  -0.004 7 1 7 6 1 6 1 8 1 7 16785.203 -0.003
4 2 2 3 2 1 1 5 1 4 10356.159  -0.002 1 7 1 6 16785.203 -0.003
1 4 1 3 10356.127  -0.001 0 7 0 6 16785.203 -0.003
5 0 5 4 0 4 1 6 1 5 12474.865 0.000 1 6 1 5 16785.203 -0.003
1 5 1 4 12474.865 0.000 7 1 6 6 1 5 1 8 1 7 18560.303 -0.006
0 5 0 4 12474.865 0.000 1 7 1 6 18560.303 -0.006
1 4 1 3 12474.865 0.000 0 7 0 6 18560.303 -0.006
5 1 5 4 1 4 1 6 1 5 12049.138  -0.002 1 6 1 5 18560.303 -0.006
1 5 1 4 12049.134 0.000 7 2 6 6 2 5 1 8 1 7 17757.874 0.000
0 5 0 4 12049.138 0.000 1 7 1 6 17757.867 0.000
1 4 1 3 12049.134  -0.002 0 7 0 6 17757.874 0.001
5 1 4 4 1 3 1 6 1 5 13355224  -0.002 1 6 1 5 17757.874 0.001
1 5 1 4 13355.220 0.000 7 2 5 6 2 41 8 1 7 18490.724 0.000
0 5 0 4 13355.224 0.001 1 7 1 6 18490.719 0.000
1 4 1 3 13355.224 0.001 0 7 0 6 18490.719 0.000
5 2 4 4 2 3 1 6 1 5 12735573  -0.004 1 6 1 5 18490.724 0.001
1 5 1 4 12735.561 0.001
0 5 0 4 12735573  -0.003
1 4 1 3 12735573  -0.003




Table S7. Observed and calculated transition frequencies (MHz) for the equatorial conformer of tetrahydropyran:--DF
Species.

JCKEKE JEKEKE FCF@¢ obs.  obs. - cal. JCKEKE JEKEKE FCFE obs. obs- cal.

3 0 3 2 0 2 7510.262 -0.003 5 1 4 4 1 3
7510.262 -0.003
7510.262 -0.003
7173.816 -0.003 6 0 6 5 0 5
7173.837 -0.004
7173.816 -0.003
7945.379 -0.001 6 1 6 5 1 5
7945.399 -0.002
7945.379 -0.002
9947.286 0.000 6 1 5 5 1 4
9947.286 0.000
9947.286 0.000
9549.075 0.002 7 0 7 6 0 6
9549.087 0.004
9549.075 -0.001
10575.345 0.001 7 1 7 6 1 6
10575.356 0.003
10575.345 -0.002
12333.569 0.000 7 1 6 6 1 5
12333.569 0.000
12333.569 0.000
11912.088 0.002
11912.095 0.004
11912.088 -0.001

13187.831 0.001
13187.836 0.003
13187.836 0.003
14667.822 0.001
14667.822 0.001
14667.822 0.001
14261.536 0.000
14261.536 0.000
14261.536 0.000
15776.471 0.003
15776.471 0.003
15776.471 0.003
16957.592 0.000
16957.592 0.000
16957.592 0.000
16597.014  -0.002
16597.014  -0.002
16597.014  -0.002
18333.702  -0.003
18333.702  -0.003
18333.702  -0.003
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