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Table S1. Important intermolecular structural distances, angles, and dihedral angles of the two most
stable oxirane---ethanol (OxEtOH ) and the three most stable trans-2,3,-dimethyloxirane---ethanol
(DMOEtOH ) conformers at the MP2/6-311++G(d,p) level of theory. See Figure S1 for atom
labelling.

complex Ox"EtOH DMOEtOH
conformer G+ T G+ G- T
d (012H4) /A 1.898 1.906 1.874 1.890 1.873
1(C11-0O12H4)/° 106.1 104. 108.2 106.4 114.5
[1(012H4-01)/° 159.5 154.7 166.8 163.5 164.4
Tt (H16-C11-O12"H4) /° _}8'3/ -11.5 1.0 1.4 0.5
o -39.3/
T (C11-012"H4-01)/ 394 -31.7 -17.9 -0.2 -14.4
o -138.6/
1 (012"H4-01-C2)/ 138.6 180.0 161.6 105.6 137.6
o 57.2/
1 (H4-01-C2-C3) / 579 180.0 57.2 -57.1 179.0




Figure S1. Atom labelling for Ox---EtOH and DMO---EtOH.
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Table S2. Calculated binding energies, rotational constants and electric dipole moment
components of the two Ox'EtOH and the three DMOEtOH conformers at B3LYP/6-
311++G(d,p) level of theory.

OxEtOH
conformer G+ T
D. / kJ/mol™ 22.18 22.84
Do / kJ/mol 16.82 17.71
A/ MHz 7705 11196
B/ MHz 1194 1010
C/MHz 1133 1010
|| / D -1.99 2.1
lus| / D 0.38 0.01
|| / D -0.32 0.03
ol / D 2.05 2.12
DMOEtOH
conformer G+ G- T
D, / kJ/mol™ 23.24 23.18 23.85
Dy / kJ/mol! 18.27 18.19 19.03
A/ MHz 2807 2673 3192
B/ MHz 805 850 718
C/MHz 709 695 627
|| / D 2.60 2.46 2.59
lus| / D -0.19 -0.33 -0.01
| /D 0.61 0.49 0.10
o] / D 2.68 2.53 2.60




Table S3. Observed rotational transition frequencies of two Ox--EtOH conformers.

Ox-+ G+ EtOH

~

Ka' Kc' J¢ Ka“ Kc“ vexp/MHz AV'/MHz

[U—

5318.3538 0.0012
5457.9817 -0.0010
5603.7156 0.0008
7975.4791 0.0003
8179.4838 -0.0003
8192.0989 -0.0038
8203.4941 -0.0058
8403.3293 0.0010
10630.1954 -0.0011
10892.0660 -0.0007
10919.8946 0.0063
10948.3028 0.0066
11200.2065 -0.0006
13281.7901 -0.0045
13592.9260 -0.0001
13993.3555 -0.0002
5419.4042 -0.0031
5565.1383 -0.0015
5788.9833 0.0003
5959.0079 -0.0019
6097.1221 0.0021
6497.5533 0.0004
6999.7421 -0.0028
8007.1776 0.0023
8921.7356 0.0020
10595.0433 0.0008
13112.5421 0.0007
4360.0506 -0.0025
4671.1882 0.0001
4933.0599 -0.0006
5137.0617 0.0018
5276.6847 0.0045
8149.8941 -0.0023
11023.1175 0.0000
13968.4675 -0.0004
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6486.2784
6495.9293
6505.5900
8648.2965
8661.1478
8674.0416
10810.2496
10826.2922
10842.4258
12972.1219
12991.3444
13010.7276

0.0011
-0.0019
0.0000
0.0005
0.0005
0.0002
0.0001
0.0012
0.0006
-0.0003
-0.0004
-0.0005



Table S4. Observed rotational transition frequencies of the three DMO--EtOH conformers.

DMO:---G+ EtOH

!

Ka' J¢ Ka“ Kc¢“ vexp/MHz  Av'/MHz

4754.1871 -0.0010
4916.9239 0.0001
5112.3310 -0.0002
6333.4746 -0.0015
6533.5512 0.0005
6577.7991 0.0011
6625.9393 -0.0004
6810.3967 -0.0001
7908.4556 -0.0008
8132.1254 -0.0001
8216.0775 -0.0003
8244.7265 -0.0004
8310.9393 0.0009
8502.9055 -0.0015
9478.4805 0.0021
9710.3536 0.0004
9850.2592 -0.0001
9895.2692 -0.0013
9902.1462 0.0019
10012.0656 -0.0007
10187.9900 -0.0008
11043.1553 0.0007
11268.2060 -0.0022
11863.4807 0.0011
4672.1904 0.0008
5310.1390 0.0006
8194.8326 0.0010
8272.7421 0.0006
9569.7362 0.0005
10916.0946 -0.0007
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4126.2419 -0.0005
4265.7118 -0.0001
4426.0529 0.0006
5498.1302 -0.0016
5673.2014 -0.0011
5701.4752 0.0027
5732.3987 -0.0001
5897.5696 -0.0004
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5 1 5 4 1 4 6867.1705 -0.0001
5 0o 5 4 0 4 7068.7580 -0.0008
5 2 4 4 2 3 7122.8877 0.0004
5 3 3 4 3 2 7139.4826 -0.0095
5 3 2 4 3 1 7140.7398 0.0004
5 2 3 4 2 2 7184.1849 0.0010
5 1 4 4 1 3 7365.6138 0.0000
6 1 6 5 1 5 8232.8696 0.0000
6 o 6 5 0 5 8450.2913 0.0001
6 2 5 5 2 4 8541.6667 0.0001
6 2 4 5 2 3 8647.2833 0.0009
6 1 5 5 1 4 8829.0887 -0.0006
7 1 7 6 1 6 9594.8592 0.0000
7 o 7 6 0 6 9816.7296 0.0004
7 2 6 6 2 5 9957.3017 -0.0002
7 3 5 6 3 4 10003.0539 -0.0020
7 3 4 6 3 3 10010.6027 0.0013
7 2 5 6 2 4 10122.2091 -0.0009
7 1 6 ©6 1 5 10286.7379 0.0011
8 1 & 7 1 7 10952.9142 -0.0008
8 o & 7 0 7 11168.3484 0.0010
3 1 2 2 0 2 6986.4375 0.0007
4 1 3 30 3 8618.2951 0.0006
DMO--G— EtOH
3 1 3 2 1 2 5211.6640 -0.0007
3 o 3 2 0 2 5493.2747 0.0001
3 2 2 2 2 1 5626.5276 -0.0065
3 2 1 2 2 0 5759.8099 0.0038
3 1 2 2 1 1 5998.3059 0.0000
4 1 4 3 1 3 6914.8643 -0.0021
4 0 4 3 0 3 7189.5902 0.0009
4 2 3 32 2 7475.1926 0.0008
4 2 2 3 2 1 7787.3953 -0.0045
4 1 3 3 1 2 7950.7196 0.0029
5 1 5 4 1 4 8596.0667 0.0002
5 o 5 4 0 4 8818.2190 -0.0003
5 2 4 4 2 3 9301.3026 -0.0011
5 3 3 4 3 2 9468.2480 -0.0017
5 3 2 4 3 1 9525.2275 0.0033
5 1 4 4 1 3 9854.6567 0.0000
5 2 3 4 2 2 9858.8605 0.0008
6 1 6 5 1 5 10256.8658 0.0001
6 o 6 5 0 5 10411.3588 0.0003
6 2 5 5 2 4 11100.2611 0.0010
6 1 5 5 1 4 11690.2760 -0.0015
2 1 2 1 0 1 4864.3942 0.0016
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5333.7969
6323.6433
6359.2210
7780.8064
8143.6897
8227.0029
8441.0918
9187.2839
9755.9563
10042.2948
10625.9303
9923.5081

-0.0010
0.0026
-0.0010
0.0010
-0.0069
-0.0005
0.0054
-0.0007
0.0082

-0.0002
0.0001

-0.0057



Table S5. S/N ratios of four rotational transitions with different carrier gases (Ne or He) at
different nozzle temperatures and stagnation pressures. Each value represents the average over 5
sets of measurements with 10 experimental cycles in each set.

carrier gas: | carrier gas: carrier gas: Ne
. frequency/ _He o _Ne o po = 2bar
transition | conf MHz T=+22°C T=+22°C e :
6bar | 3bar | 6bar | 4bar | +55°C | +22°C c |asc
505-404 | G+ | 8132.1254 | 135 | 35 25 | 227 721 465 486 | 101
G- | 8818.2190 | 304 | 94 | 300 | 1870 | 3388 | 2313 | 4022 | 929
T | 7068.7580 | 131 40 23 138 611 509 466 | 106
514413 | G+ | 8502.9055 | 129 | 32 23 164 499 426 428 | 94
G- | 9854.6567 | 303 | 77 176 | 1101 | 2205 1762 | 2070 | 683
T | 7365.6138 | 79 13 15 79 267 254 222 | 65
523-422 | G+ | 8310.9393 | 33 16 9 54 209 181 139 | 33
G- | 9858.8605 | 174 | 43 81 564 | 1125 826 | 1273 | 293
T | 7122.8877 | 38 22 13 59 177 165 106 | 26
606-505 | G+ | 9710.3536 | 93 32 26 | 201 718 541 409 | 91
G+ | 1M a1 | 72 | 01 2122 1927 | 1579 | 1197 | 533
T | 8450.2913 | 64 21 18 106 306 260 253 52

* An unassigned microwave transition in the vicinity of this transition might have affected the
S/N ratio measurement.
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