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Table S1: Observed pure rotational transitions (¥, in cm™) of the ground state of oxirane-Dy in only
MW and GHz regions. J, Ka and K¢ are quantum numbers, ¥ops. = observed wavenumbers and V. =
wavenumbers using the reported spectroscopic parameters (lower states ", upper states *).
Spectroscopic parameters used in fitting are presented in Table 2.

J Kd' K¢ J' K" K" Vops.fomt (Vobs. — Vcalc.)/10° cmt
1 1 0 1 0 1 0.36442 131
2 2 0 2 1 1 0.56113 -0.65
3 2 1 3 1 2 0.70759 -0.55
2 1 1 2 0 2 0.70996 -1.69
4 3 1 4 2 2 0.84870 -0.65
3 3 0 3 2 1 0.91250 0.85
5 3 2 5 2 3 1.05147 -0.23
2 2 1 2 1 2 1.09322 -6.85
6 4 2 6 3 3 1.12667 1.07
4 2 2 4 1 3 1.13045 1.46
5 4 1 5 3 2 1.16908 1.10
1 1 1 0 0 O 1.25354 0.81
3 1 2 3 0 3 1.27390 1.54
3 3 1 3 2 2 1.33885 1.06
4 4 0 4 3 1 1.38978 0.20
7 5 2 7 4 3 1.40271 -2.71
7 4 3 7 3 4 1.40872 2.55
8 5 3 8 4 4 1.40918 -1.49
2 0 2 1 1 1 1.94589 -29.70
4 2 3 4 1 4 1.98017 -24.00
6 4 3 6 3 4 2.09001 -0.28
6 5 2 6 4 3 2.09144 -0.63
2 1 2 1 0 1 2.14265 0.21
11 6 5 11 5 6 2.18473 -0.66
7 6 1 7 5 2 2.19928 -0.20
7 3 4 7 2 5 2.24618 -0.08
12 8 4 12 7 5 2.24647 -0.29
7 5 3 7 4 4 2.25204 -0.40
15 9 6 15 8 7 2.33931 -0.21
14 8 6 14 7 7 2.36387 -0.75
6 2 4 6 1 5 2.41484 0.39
6 6 0 6 5 1 2.41888 0.15
14 9 5 14 8 6 2.42156 -0.11
9 7 2 9 6 3 2.44396 -0.29
7 6 2 7 5 3 2.44997 -0.66
10 5 5 10 4 6 2.46639 -0.62
6 6 1 6 5 2 2.47709 -0.05
8 6 3 8 5 4 2.50195 -0.39
5 1 4 5 0 5 2.50265 0.46



[eo 2 &2 BN e)]

16
13
17
11

16

18
13

(o]

10

19

(o]

12

15

20

10

10
15

[ep}

11
17
18
11

10
11

a N b~ w

10

~

10

~N B © OO ©

1

[

N NN N~ ©

1

P OO ~N WO -

o
N O

~NFE N PEFEP WooooNOOB~O

=
o K

o O1 0 N

P O WO PM~OLOO OCGINOILOILOITNDNOTLOTLOLOTO O WO R, OOlwoooPR~APEPNWEAEANPRP,PONPPLOWOYITOO PR PBEEBAMDS

[eo 2 &2 BN e)]

O WO UTlNN OO O PMEFE WNN

1

o

O OOk OO

1

o

© O 1o N -

1

[N

O NPFP ONNNPEFE OlwPs~

1

o

N NN N )

N NP P O0O1TO NOEFE OO0 OO0 WO OO0 ©OWOONNNDNODNOPREFE OO WP UTONO 0O 00 N~ O1O1OTOY

2.50426
2.50719
2.52313
2.55935
2.59901
2.60678
2.61409
2.65206
2.68613
2.73280
2.73708
2.74349
2.78661
2.83021
2.83310
2.86059
2.87146
2.90178
2.90320
2.91628
2.91862
2.92241
2.92461
2.93880
2.98280
2.98542
2.99139
2.99653
3.01541
3.02024
3.02578
3.02816
3.05047
3.05058
3.07967
3.08421
3.09929
3.11370
3.12512
3.12992
3.20486
3.21701
3.22692
3.23069
3.25416

0.47
-0.08
0.60
-0.58
0.15
-1.13
0.07
-0.26
-0.85
-1.03
-0.14
-0.13
0.69
-0.37
-0.71
-0.29
0.06
-1.07
0.15
1.61
0.24
0.24
0.15
-0.94
0.62
-0.10
2.44
-0.41
0.24
-0.60
0.60
-0.55
-1.26
0.53
1.09
0.83
0.95
-1.00
0.07
0.08
-0.87
-0.05
-0.24
-0.09
0.26
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3.25710
3.27497
3.29544
3.30177
3.37384
3.38109
3.38925
3.42155
3.42670
3.47655
3.47914
3.48614
3.51340
3.51799
3.52934
3.53821
3.54179
3.55446
3.56831
3.56916
3.57313
3.58006
3.60852
3.61440
3.64896
3.64987
3.66086
3.66451
3.68619
3.72598
3.73995
3.75757
3.76053
3.81382
3.83251
3.83828
3.84059
3.84742
3.86027
3.91199
3.92339
3.92828
3.92909
3.93067
3.93891

0.26
-0.04
-1.03

0.42

1.19

1.11

1.06
-1.21

0.43
-0.49

0.03
-0.36
-0.96

0.42

291
-1.23

0.91

2.35

0.62
-1.35

0.25
-0.90

1.80

1.45

1.95

1.83

0.05
-0.95
-1.04
-0.28

1.30

1.06

0.81
-1.39

1.10

2.57

2.23

1.47
-0.32
-0.97
-1.47

0.49
-1.47
-0.30
-2.09
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3.95757
3.96202
3.99237

0.20
-0.71
0.45



Table S2: Observed pure rotational transitions (¥, in cm™) of the ground state of oxirane-D; in MW,
GHz and THz ranges. J, Ka and K¢ are quantum numbers, Vs, = observed wavenumbers and ¥cac, =
wavenumbers using the reported spectroscopic parameters (lower states ", upper states *).
Spectroscopic parameters used in fitting are presented in Table 2.

J K& K J' K" K" Vops.fomt (Vobs. — Vcalc.)/10° cmt
1 1 0 1 0 1 0.36442 131
2 2 0 2 1 1 0.56113 -0.66
3 2 1 3 1 2 0.70759 -0.53
2 1 1 2 0 2 0.70996 -1.68
4 3 1 4 2 2 0.84870 -0.63
3 3 0 3 2 1 0.91250 0.81
5 3 2 5 2 3 1.05147 -0.13
2 2 1 2 1 2 1.09322 -6.86
6 4 2 6 3 3 1.12667 1.17
4 2 2 4 1 3 1.13045 1.50
5 4 1 5 3 2 1.16908 1.08
1 1 1 0 0 O 1.25354 0.80
3 1 2 3 0 3 1.27390 1.51
3 3 1 3 2 2 1.33885 1.04
4 4 0 4 3 1 1.38978 0.10
7 5 2 7 4 3 1.40271 -2.68
7 4 3 7 3 4 1.40872 2.81
8 5 3 8 4 4 1.40918 -1.25
2 0 2 1 1 1 1.94589 -29.80
4 2 3 4 1 4 1.98017 -24.10
6 4 3 6 3 4 2.09001 -0.21
6 5 2 6 4 3 2.09144 -0.59
2 1 2 1 0 1 2.14265 0.14
11 6 5 11 5 6 2.18473 0.13
7 6 1 7 5 2 2.19928 -0.41
7 3 4 7 2 5 2.24618 -0.01
12 8 4 12 7 5 2.24647 -0.25
7 5 3 7 4 4 2.25204 -0.24
15 9 6 15 8 7 2.33931 -0.01
14 8 6 14 7 7 2.36387 0.02
6 2 4 6 1 5 2.41484 0.18
6 6 0 6 5 1 2.41888 -0.21
14 9 5 14 8 6 2.42156 -0.07
9 7 2 9 6 3 2.44396 -0.43
7 6 2 7 5 3 2.44997 -0.68
10 5 5 10 4 6 2.46639 -0.01
6 6 1 6 5 2 2.47709 -0.35
8 6 3 8 5 4 2.50195 -0.18
5 1 4 5 0 5 2.50265 0.03
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2.50426
2.50719
2.52313
2.55935
2.59901
2.60678
2.61409
2.65206
2.68613
2.73280
2.73708
2.74349
2.78661
2.83021
2.83310
2.86059
2.87146
2.90178
2.90320
2.91628
2.91862
2.92241
2.92461
2.93880
2.98280
2.98542
2.99139
2.99653
3.01541
3.02024
3.02578
3.02816
3.05047
3.05058
3.07967
3.08421
3.09929
3.11370
3.12512
3.12992
3.20486
3.21701
3.22692
3.23069
3.25416

0.25
-0.10
0.17
-0.40
-0.02
-0.07
-0.27
-0.29
-0.51
-0.45
0.08
-0.45
-0.14
-0.24
-0.50
-0.45
-0.02
-0.60
-0.50
-0.05
0.02
0.05
-0.47
-0.03
0.40
0.17
0.09
-0.35
0.00
-0.27
0.05
-0.69
-0.08
-0.03
0.23
-0.02
0.72
-0.45
0.35
-0.13
-0.30
-0.11
-0.07
0.34
-0.27
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3.25710
3.27497
3.29544
3.30177
3.37384
3.38109
3.38925
3.42155
3.42670
3.47655
3.47914
3.48614
3.51340
3.51799
3.52934
3.53821
3.54179
3.55446
3.56831
3.56916
3.57313
3.58006
3.60852
3.61440
3.64896
3.64987
3.66086
3.66451
3.68619
3.72598
3.73995
3.75757
3.76053
3.81382
3.83251
3.83828
3.84059
3.84742
3.86027
3.91199
3.92339
3.92828
3.92909
3.93067
3.93891

0.21
0.15
-0.28
-0.01
-0.02
-0.08
0.00
-0.08
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-0.03
0.18
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-0.05
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-0.44
-0.53
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0.35
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-0.21
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Table S3: Predicted frequencies of most promising transitions (in MHz) to be found in the range of
300-400 GHz at 100 K based on the spectroscopic parameters reported in Table 2 using transitions
listed in Table S2.

J KK J'OK" K" Predicted Frequency [ MHz
11 1 11 10 0 10 301599.4289
11 0 11 10 1 10 301599.4275

9 4 6 8 3 5 301889.1625

9 4 5 8 5 4 303433.5057
10 3 8 9 2 7 309016.9997
10 2 8 9 3 7 308970.7247

8 5 4 7 4 3 313907.7486

7 5 2 6 4 3 316595.2000

7 6 2 6 5 1 317359.3685
11 2 10 10 1 9 318568.7666
11 1 10 10 2 9 318568.5921

7 6 1 6 5 2 319822.0689
10 3 7 9 4 6 325814.5753
10 4 7 9 3 6 326851.5739
12 1 12 11 0 11 328228.5634
12 0 12 11 1 11 328228.5632

9 5 5 8 4 4 331561.4189

7 7 0 6 6 1 332594.6007

7 7 1 6 6 0 332520.5467
11 3 9 10 2 8 335598.6183
11 2 9 10 3 8 335589.5087
10 4 6 9 5 5 338724.1458
12 2 11 11 1 10 345194.4414
12 1 11 11 2 10 345194.4130

8 6 3 7 5 2 346865.6242
10 5 6 9 4 5 350262.8153
11 4 8 10 3 7 352925.9235
11 3 8 10 4 7 352675.5220
13 1 13 12 0 12 354853.0948
13 0 13 12 1 12 354853.0947

8 6 2 7 5 3 358780.9525
12 3 10 11 2 9 362202.4977
12 2 10 11 3 9 362200.7942

8 7 2 7 6 1 366693.3006

8 7 1 7 6 2 367574.4813
11 4 7 10 5 6 368706.3132

9 6 4 8 5 3 369846.0542

7 3 4 6 2 5 370049.1985
13 2 12 12 1 11 371816.5348
13 1 12 12 2 11 371816.5303
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Figure S1: Simulated spectrum of oxirane-D1 in the range of 300-400 GHz at T = 100 K based on spectroscopic parameters reported in
Table 2 using transitions reported in Table S2.
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Figure S2: Simulated spectrum of oxirane-D1 in the range of 300-400 GHz at T = 200 K based on spectroscopic parameters reported in
Table 2 using transitions reported in Table S2.
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