Table S1. The rotational constants A, B, C (in MHz) of benzothiazole calculated at different

levels of theory and their deviations to the experimental values (exp. — calc.) A4, AB, and AC,

respectively (in MHz).

Level of theory A AA B AB C AC

MP2/6-31G(d,p) 3166.6 8.0 1338.7 3.1 940.9 2.3
MP2/6-31+G(d,p) 3163.7 11.0 1335.9 5.9 939.3 4.0
MP2/6-31++G(d,p) 3163.6 11.0 1335.9 5.9 939.3 4.0
MP2/6-311G(d,p) 3161.7 129 1338.3 34  940.3 2.9
MP2/6-311+G(d,p) 3160.1 145 1335.9 58 939.0 4.3
MP2/6-311++G(d,p) 3160.1 145 1335.9 58 939.0 4.3
MP2/6-311G(2d,2p) 3168.5 6.2 1340.6 1.1 942.0 1.2
MP2/6-311+G(2d,2p) 3169.4 5.2 1339.5 23 9416 1.7
MP2/6-311++G(2d,2p) 3169.4 5.2 13395 23 9416 1.7
MP2/6-311G(df,pd) 3183.8 -9.2 13476 -5.8  946.8 -3.6
MP2/6-311+G(df,pd) 3181.1 -6.5 13453 -35 9455 -2.2
MP2/6-311++G(df,pd) 3180.9 -6.3 13453 -35 9454 -2.2
MP2/6-311G(2df,2pd) 3186.8 -12.2 13495 7.7 948.0 -4.8
MP2/6-311+G(2df,2pd) 3186.6 -12.0 1347.9 -6.1 947.2 -4.0
MP2/6-311++G(2df,2pd) 3186.6 -12.0 13479 -6.1 947.2 -4.0
MP2/6-311G(3df,3pd) 31899 -15.3 13504 -8.7 948.8 -5.5
MP2/6-311+G(3df,3pd) 3188.8 -14.2 13495 1.7 948.2 -5.0
MP2/6-311++G(3df,3pd) 3188.7 -14.1 13495 1.7 948.2 -5.0
MP2/cc-pVDZ 3123.4 51.2 1324.9 16.9 930.3 13.0
MP2/aug-cc-pVDZ 3115.6 59.0 13215 20.3  927.9 15.3
MP2/cc-pVTZ 3179.9 -5.3 1346.3 -45 9458 -2.6
MP2/aug-cc-pVTZ 3179.1 4.4 1345.6 -3.8 9454 -2.2
B3LYP-D3/6-31G(d,p) 3154.0 20.7 1330.6 11.2 935.8 7.5
B3LYP-D3/6-31+G(d,p) 3153.3 21.3 13285 13.3 9347 8.5
B3LYP-D3/6-31++G(d,p) 3153.3 21.4 13285 13.2 934.7 8.5
B3LYP-D3/6-311G(d,p) 3165.9 8.8 1334.0 7.7 938.6 4.7
B3LYP-D3/6-311+G(d,p) 3166.3 8.3 1333.1 8.6 938.1 5.1
B3LYP-D3/6-311++G(d,p) 3166.2 8.4 1333.1 8.6 938.1 5.1
B3LYP-D3/6-311G(2d,2p) 3179.5 -4.9 1338.7 3.1 942.0 1.2
B3LYP-D3/6-311+G(2d,2p) 3180.5 -5.9 1337.9 3.8 9418 1.5
B3LYP-D3/6-311++G(2d,2p) 3180.5 -5.9 1337.9 3.8 9418 1.5
B3LYP-D3/6-311G(df,pd) 3177.3 -2.7 1338.1 3.7 941.6 1.7
B3LYP-D3/6-311+G(df,pd) 3178.0 -3.4 1337.2 46  941.2 2.1
B3LYP-D3/6-311++G(df,pd) 3178.0 -3.3 1337.2 46  941.2 2.1
B3LYP-D3/6-311G(2df,2pd) 3187.6 129 1341.7 0.1 944.3 -1.0




B3LYP-D3/6-311+G(2df,2pd)
B3LYP-D3/6-311++G(2df,2pd)
B3LYP-D3/6-311G(3df,3pd)
B3LYP-D3/6-311+G(3df,3pd)
B3LYP-D3/6-311++G(3df,3pd)
B3LYP-D3/cc-pvVDZ
B3LYP-D3/aug-cc-pVDZ
B3LYP-D3/cc-pVTZ
B3LYP-D3/aug-cc-pVTZ
B3LYP-D3BJ/6-31G(d,p)
B3LYP-D3BJ/6-31+G(d,p)
B3LYP-D3BJ/6-31++G(d,p)
B3LYP-D3BJ/6-311G(d,p)
B3LYP-D3BJ/6-311+G(d,p)
B3LYP-D3BJ/6-311++G(d,p)
B3LYP-D3BJ/6-311G(2d,2p)
B3LYP-D3BJ/6-311+G(2d,2p)
B3LYP-D3BJ/6-311++G(2d,2p)
B3LYP-D3BJ/6-311G(df,pd)
B3LYP-D3BJ/6-311+G(df,pd)
B3LYP-D3BJ/6-311++G(df,pd)
B3LYP-D3BJ/6-311G(2df,2pd)
B3LYP-D3BJ/6-311+G(2df,2pd)
B3LYP-D3BJ/6-311++G(2df,2pd)
B3LYP-D3BJ/6-311G(3df,3pd)
B3LYP-D3BJ/6-311+G(3df,3pd)
B3LYP-D3BJ/6-311++G(3df,3pd)
B3LYP-D3BJ/cc-pvVDZ
B3LYP-D3BJ/aug-cc-pvVDZ
B3LYP-D3BJ/cc-pVTZ
B3LYP-D3BJ/aug-cc-pVTZ
M06-2X/6-31G(d,p)
M06-2X/6-31+G(d,p)
M06-2X/6-31++G(d,p)
M06-2X/6-311G(d,p)
M06-2X/6-311+G(d,p)
M06-2X/6-311++G(d,p)
M06-2X/6-311G(df,pd)
M06-2X/6-311+G(df,pd)
M06-2X/6-311++G(df,pd)
M06-2X/6-311G(3df,3pd)

3188.4
3188.4
3192.1
3192.5
3192.4
3142.5
3145.2
3185.2
3186.0
3156.9
3156.2
3156.2
3168.2
3168.7
3168.6
3182.2
3182.6
3182.6
3180.0
3180.7
3180.6
3190.1
3190.9
3190.9
3194.6
3195.0
3194.9
3145.6
3148.2
3187.8
3188.5
3181.4
3180.0
3180.0
3190.3
3190.4
3190.3
3199.7
3200.1
3200.1
3212.0

-13.8
-13.8
-17.5
-17.9
-17.8
32.1
29.5
-10.6
-11.3
17.8
18.4
185
6.4
5.9
6.0
—7.5
-8.0
—7.9
-5.4
-6.0
—6.0
-155
-16.3
-16.3
—-20.0
-20.4
—-20.3
29.1
26.4
-13.2
-13.9
—6.7
-5.4
-5.4
-15.7
-15.8
-15.7
-25.1
-25.5
—25.4
-37.3

1340.9
1340.9
1343.0
1342.5
1342.5
1326.5
1326.0
1340.3
1340.2
1331.4
1329.4
1329.4
1335.1
1334.2
1334.2
1339.4
1338.9
1338.9
1338.8
1338.0
1338.0
1342.4
1341.6
1341.6
1343.6
1343.2
1343.2
1327.4
1326.9
1341.0
1340.9
1341.0
1339.4
1339.4
1344.0
1343.1
1343.1
1347.2
1346.4
1346.4
1351.4

0.9
0.9
1.2
0.8
0.8
15.3
15.8
15
16
10.4
12.4
12.4
6.7
7.6
7.6
2.4
2.8
2.8
3.0
3.8
3.8
0.6
0.2
0.2
1.9
15
15
14.4
14.9
0.8
0.9
0.8
2.3
2.3
2.2
1.4
1.4
5.5
4.7
4.7
9.7

943.9
943.9
945.3
945.1
945.1
932.7
932.7
943.3
943.4
936.5
935.4
9354
939.3
938.9
938.9
942.6
942.4
942.4
942.2
941.8
941.8
944.8
944.5
944.5
945.8
945.7
945.7
933.5
933.5
943.9
943.9
943.3
942.5
942.5
945.6
945.2
945.2
948.1
947.7
947.7
951.2

0.7
0.7
-2.0
-19
-1.9
10.5
10.5
-0.1
-0.1
6.8
7.8
7.8
4.0
4.4
4.4
0.6
0.8
0.8
1.1
1.5
1.5
-1.6
-1.3
-1.3
-2.6
2.4
2.4
9.8
9.8
0.7
0.7
-0.1
0.8
0.8
2.4
-2.0
-2.0
-4.8
—4.5
—4.5
-8.0




M06-2X/6-311+G(3df,3pd)
MO06-2X/6-311++G(3df,3pd)
MO06-2X/cc-pVDZ
M06-2X/aug-cc-pVDZ
MO06-2X/cc-pVTZ
MO06-2X/aug-cc-pVTZ
MO06-2X-D3/6-31G(d,p)
M06-2X-D3/6-31+G(d,p)
M06-2X-D3/6-31++G(d,p)
MO06-2X-D3/6-311G(d,p)
M06-2X-D3/6-311+G(d,p)
MO06-2X-D3/6-311++G(d,p)
M06-2X-D3/6-311G(2d,2p)
M06-2X-D3/6-311+G(2d,2p)
M06-2X-D3/6-311++G(2d,2p)
MO06-2X-D3/6-311G(df,pd)
M06-2X-D3/6-311+G(df,pd)
M06-2X-D3/6-311G(2df,2pd)
M06-2X-D3/6-311+G(2df,2pd)
M06-2X-D3/6-311++G(2df,2pd)
MO06-2X-D3/6-311G(3df,3pd)
M06-2X-D3/6-311+G(3df,3pd)
M06-2X-D3/6-311++G(3df,3pd)
M06-2X-D3/cc-pVDZ
M06-2X-D3/aug-cc-pVDZ
M06-2X-D3/cc-pVTZ
M06-2X-D3/aug-cc-pVTZ
®B97X-D /6-31G(d,p)
®B97X-D/6-31+G(d,p)
®B97X-D/6-31++G(d,p)
®B97X-D/6-311G(d,p)
®B97X-D/6-311+G(d,p)
®B97X-D/6-311++G(d,p)
®B97X-D/6-311G(2d,2p)
®B97X-D/6-311+G(2d,2p)
®B97X-D/6-311++G(2d,2p)
®B97X-D/6-311G(df,pd)
®B97X-D/6-311+G(df,pd)
®B97X-D/6-311++G(df,pd)
®B97X-D/6-311G(2df,2pd)
®B97X-D/6-311+G(2df,2pd)

3212.0
3212.0
3171.7
3173.1
3207.1
3207.7
3181.3
3180.0
3179.9
3190.2
3190.3
3190.3
3201.8
3202.4
3202.4
3199.7
3200.0
3209.1
3209.5
3209.5
3211.9
3211.9
3211.9
3171.6
3173.1
3207.0
3207.7
3194.5
3194.9
3194.8
3194.9
3194.8
3194.5
3207.1
3208.0
3207.9
3204.6
3205.3
3205.2
3214.6
3215.3

-37.4
-37.4
2.9
1.5
-32.5
-33.1
—6.7
-5.3
-5.3
-15.6
-15.7
-15.6
-27.1
-27.8
-217.8
-25.0
-25.4
-34.5
-34.9
-34.9
-37.3
-37.3
-37.3
3.0
1.6
-32.4
-33.0
-19.9
-20.3
-20.2
—-20.3
-20.2
-19.9
-32.5
-33.3
-33.3
-30.0
-30.7
-30.6
-39.9
—40.6

1351.1
1351.0
1337.8
1337.4
1349.2
1349.3
1340.9
1339.4
1339.4
1344.0
1343.1
1343.1
1348.0
1347.3
1347.3
1347.2
1346.4
1350.5
1349.8
1349.8
1351.4
1351.0
1351.0
1337.8
1337.3
1349.2
1349.3
1344.1
1343.2
1343.2
1343.2
1343.2
1344.1
1348.6
1347.9
1347.9
1347.8
1346.9
1346.9
1351.4
1350.6

9.3
93

4.0

4.4
75
7.6

0.9

2.4

2.4
2.2
13
13
6.3
56
5.6
5.4
4.6
8.8
8.0
8.0
9.6
9.3
9.2

4.0

4.4
74
75
24
14
1.4
1.4
1.4
24
6.9
6.1
6.1
6.1
5.2
5.2
9.6
8.9

951.0
951.0
940.9
940.8
949.7
949.8
943.3
942.4
942.4
945.6
945.2
945.2
948.6
948.3
948.3
948.0
947.7
950.5
950.2
950.2
951.2
951.0
951.0
940.9
940.8
949.7
949.8
946.1
945.6
945.6
945.6
945.6
946.1
949.4
949.1
949.1
948.8
948.4
948.4
951.4
951.1

—7.8
—7.8

2.3

2.4
—6.5
—6.6
-0.1

0.8

0.8
2.4
-2.0
-1.9
-5.4
-5.1
-5.1
—4.8
—4.4
—7.3
—6.9
-6.9
-7.9
—7.8
—7.8

2.3

2.4
—6.4
—6.5
-2.8
2.4
2.4
2.4
2.4
-2.8
—6.2
-5.9
-5.9
—5.6
-5.2
5.2
-8.2
—7.9




©B97X-D/6-311++G(2df,2pd) 32153 406 13506 -89 9511 7.9

®B97X-D/6-311G(3df,3pd) 32185 439 13526 -109 9524  -9.1
®B97X-D/6-311+G(3df,3pd) 32189 442 13522 105 9522  -9.0
®B97X-D/6-311++G(3df,3pd) 3218.8 442 13522 -105 9522  -9.0
®B97X-D/cc-pVDZ 31715 3.1 1336.4 54 940.2 3.0
®B97X-D/aug-cc-pVDZ 3173.8 09 1336.1 57  940.3 3.0
®B97X-D/cc-pVTZ 32125 378 13502 -85 9507 7.4
®B97X-D/aug-cc-pVTZ 3213.3 -38.7 13502 -85 9507  -75
PBE0/6-31G(d,p) 31243 503 13229 189 9294  13.9
PBE0/6-31+G(d,p) 3123.9 507 13211 206 9285  14.8
PBE0/6-31++G(d,p) 3123.9 507 13212 206 9285  14.8
PBE0/6-311G(d,p) 31364 383 13271 147 9325 107
PBE0/6-311+G(d,p) 3137.0 376 13261 157 9321 112
PBEO0/6-311++G(d,p) 31369 377 13261 157 9321 112
PBE0/6-311G(2d,2p) 3148.7 260 13311 106 9356 7.6
PBE0/6-311+G(2d,2p) 3149.9 247 13304 114 9353 7.9
PBE0/6-311++G(2d,2p) 3149.9 248 13304 114 9353 7.9
PBE0/6-311G(df,pd) 31456 291 13308  11.0 9352 8.1
PBE0/6-311+G(df,pd) 3146.3 283 13299 119 93438 8.5
PBE0/6-311G(2df,2pd) 3155.1 195 1334.0 78  937.6 5.7
PBE0/6-311+G(2df,2pd) 3156.1 185 1333.2 86  937.3 6.0
PBE0/6-311++G(2df,2pd) 3156.1 186 1333.2 86  937.3 6.0
PBE0/6-311G(3df,3pd) 3159.9 148 13352 66  938.6 46
PBE0/6-311+G(3df,3pd) 3161.0 137 133438 69 9385 4.7
PBE0/6-311++G(3df,3pd) 3160.4 142 133458 69 9385 4.8
PBEO/cc-pVDZ 31141 605 13200 218 9271  16.2
PBEO/aug-cc-pVDZ 3116.2 584 13193 225 9269  16.3
PBEO/cc-pVTZ 3152.9  21.7 13326 9.1  936.7 6.5
PBEO/aug-cc-pVTZ 31535 211 13325 93  936.7 6.6
PBEO0-D3/6-31G(d,p) 3123.0 516 13229 189 9293  13.9
PBEO0-D3/6-31+G(d,p) 3122.7 519 13212 206 9284  14.8
PBEO0-D3/6-31++G(d,p) 3122.6 520 13212 206 9284  14.8
PBEO0-D3/6-311G(d,p) 3135.0 396 13271 147 9324  10.8
PBEO0-D3/6-311+G(d p) 31358 388 13261 157 9320  11.2
PBEO0-D3/6-311++G(d,p) 3135.6  39.0 13261 157 9320  11.2
PBE0-D3/6-311G(2d,2p) 3147.4 272 13312 106 9355 7.7
PBEO0-D3/6-311+G(2d,2p) 31486 260 13304 114 9352 8.0
PBEO0-D3/6-311++G(2d,2p) 31486 260 13304 114 9352 8.0
PBEO0-D3/6-311G (df,pd) 31456 290 13308  11.0 9352 8.0
PBE0-D3/6-311+G(df,pd) 3146.3 283 13298 120 93438 8.4

PBE0-D3/6-311G(2df,2pd) 3155.1 19.5 1334.0 78 937.6 5.6




PBE0-D3/6-311+G(2df,2pd) 3156.1 185 1333.2 8.6 9373 5.9
PBE0-D3/6-311++G(2df,2pd) 3156.1 18.5 1333.2 86 9373 59
PBE0-D3/6-311G(3df,3pd) 3159.9 14.7 1335.2 6.6 938.6 4.6
PBE0-D3/6-311+G(3df,3pd) 3161.0 13.6 1334.8 7.0 9385 4.7
PBEO0-D3/6-311++G(3df,3pd) 3160.4 142 1334.8 7.0 9385 4.7
PBEO-D3/cc-pVDZ 3114.1 60.5 1320.0 218 9271 16.1
PBEO-D3/aug-cc-pVDZ 3116.2 58.4 1319.3 225  926.9 16.3
PBEO-D3/cc-pVTZ 3152.9 21.7 13326 9.2 936.7 6.5
PBEO-D3/aug-cc-pVTZ 3153.5 21.1 13324 9.4  936.7 6.5
MN15/6-31G(d,p) 31848 -10.1 1339.9 19 9431 0.1
MN15/6-31+G(d,p) 3183.8 -9.2 1338.3 35 9422 1.0
MN15/6-31++G(d,p) 3183.8 -9.1 1338.3 35 9422 1.0
MN15/6-311G(d,p) 3198.2 -23.6 13445 -2.8  946.6 -3.3
MN15/6-311+G(d,p) 3198.4  -23.7 13437 -2.0 946.2 -3.0
MN15/6-311++G(d,p) 3198.3  -23.7 13437 -19 946.2 -3.0
MN15/6-311G(2d,2p) 3210.7 -36.1 1349.0 -7.3 9499 6.7
MN15/6-311+G(2d,2p) 32112 -36.6 1348.3 -6.5 949.6 6.4
MN15/6-311++G(2d,2p) 32112 -36.6 13483 —-6.5 949.6 6.4
MN15/6-311G(df,pd) 32109 -36.3 1349.1 -7.3  949.9 6.7
MN15/6-311+G(df,pd) 32111 -36.5 1348.1 -6.4 9495 6.3
MN15/6-311G(2df,2pd) 32185 439 13518 -10.0 952.0 -8.7
MN15/6-311+G(2df,2pd) 3219.6 450 1351.2 -95 9518 -8.6
MN15/6-311++G(2df,2pd) 3219.6  -45.0 1351.2 -95 9518 -8.6
MN15/6-311G(3df,3pd) 32244 498 13535 -11.7 9533 -10.1
MN15/6-311+G(3df,3pd) 32244 497 13530 -11.2 9531  -9.8
MN15/6-311++G(3df,3pd) 32244 498 13530 -11.2 9531 -9.8
MN15/cc-pvDZ 3176.4 -1.7 1336.9 4.9 940.9 2.3
MN15/aug-cc-pvVDZ 3177.4 -2.8 1337.2 4.6 941.1 2.1
MN15/cc-pVTZ 3219.2 446 13515 -9.7  951.9 -8.7
MN15/aug-cc-pVTZ 3220.8 -46.2 13525 -10.8 9525 -9.3
CAM-B3LYP-D3BJ/6-311G(d,p) 3202.4 -27.8 13455 3.7 947.4 4.2
CAM-B3LYP-D3BJ/6-311+G(d,p) 3202.8 282 1344.6 -2.8  947.0 -3.8
CAM-B3LYP-D3BJ/6-311++G(d,p) 3202.7 -28.1 13446 -2.8  947.0 -3.8
CAM-B3LYP-D3BJ/cc-pvVDZ 3179.0 -4.4 13375 4.2 941.4 1.8
CAM-B3LYP-D3BJ/aug-cc-pVDZ 3181.4 -6.8 1337.2 46 9415 1.8
CAM-B3LYP-D3BJ/cc-pVTZ 3221.3 -46.6 1351.5 -9.7 952.0 -8.8
CAM-B3LYP-D3BJ/aug-cc-pVTZ 3221.9 —47.3 1351.3 -9.5 952.0 -8.8
CCSD/cc-pvDZ 3124.9 49.7 13185 23.2 9273 16.0
Experimental (Xo) 3174.6 1341.8 943.2




Table S2. Geometry parameters in the principal axes of inertia of benzothiazole calculated at the
MP2/6-31G(d,p), MP2/6-311++G(d,p), and B3LYP-D3BJ/6-311++G(d,p) levels of theory. The
atoms are numbered according to Figure 1.

MP2/6-31G(d,p)

MP2/6-311++G(d,p)

B3LYP-D3BJ/6-311++G(d,p)

alA b /A c/A alA b /A c/A alA b /A c/A
S1 1.75670 0.90336 0.00006 1.79115 0.94210 -0.00043 -1.78438 0.93513 -0.00004
C2 2.05502 -0.81055 -0.00009 2.10968 -0.79468 0.00034 -2.11102 -0.77361 0.00011
N3 1.01250 -1.59911 0.00001 1.08179 -1.57085 —-0.00002 -1.08169 -1.57932 0.00000
C4 -0.14355 -0.83554 0.00001 -0.09354 -0.83246 0.00001 0.08684 -0.83498 -0.00001
C5 -1.45184 —-1.35574 0.00003 -1.38598 -1.36934 0.00006 1.38634 -1.37675 —0.00004
Cé6 -2.52439 -0.47098 0.00004 -2.47086 —0.50613 0.00019 2.47338 -0.50986 -—0.00006
C7 -2.31345 0.92663 —0.00003 -2.28560 0.88608 0.00023 2.28559 0.89105 0.00001
C8 -1.02856 1.46307 -0.00002 -1.01194 1.44000 0.00015 1.00976 1.44868 0.00001
C9 0.05722 0.56993 —-0.00009 0.07963 0.57115 0.00004 -0.09065 0.57362 0.00009
H10 3.07678 -1.17559 -0.00013 3.13339 -1.14614 0.00029 -3.13868 -1.12169 0.00016
H11l -1.59591 -2.43233 0.00007 -1.51298 -2.44467 0.00004 1.51258 -2.45558 -0.00008
H12 —-3.54025 -0.85605 0.00006 -3.47666 —0.90870 0.00023 3.48273 -0.91168 —-0.00009
H13 -3.16880 1.59683 -0.00001 -3.14929 1.54035 0.00027 3.15192 1.54701 -0.00002
H14 —0.87295 253812 -0.00005 -0.87377 2.51393 0.00008 0.87196 2.52616 0.00004




Table S3a. Calculated (vcaic) and observed (wbs) frequencies of the main species of
benzothiazole. vobs — 1ealc Values are obtained after a fit with the program XIAM. J, Ka, and K¢ are
the symmetric top rotational quantum numbers. F is the total angular momentum in the coupled

basiswith F=J + 1.

Ne J K, K, F J K, K. F Vobs/ MHZ  Vobs - Ve / KHZ
1 1 1 1 2 0O 0 0 1 4118.0679 15
2 1 1 1 1 0O 0 0 1 4116.8446 -0.2
3 1 1 1 0 0O 0 0 1 4119.8990 0.3
4 2 0 2 3 1 0 1 2 4511.8047 -0.2
5 2 0 2 2 1 0 1 1 4511.6282 -04
6 2 0 2 1 1 0 1 O 4512.3594 2.8
7 2 2 1 3 1 1 0 2 10467.3588 1.7
8 2 2 1 2 1 1 0 2 10466.8420 -0.1
9 2 2 1 2 1 1 0 1 10466.1020 0.8
10 2 2 1 1 1 1 0 1 10466.9017 -0.5
11 2 2 1 1 1 1 0 O 10468.7544 -0.2
12 2 2 0 3 1 1 1 2 10923.7182 1.5
13 2 2 0 2 1 1 1 2 10923.4116 -0.8
14 2 2 0 2 1 1 1 1 10924.6342 0.2
15 2 2 0 1 1 1 1 1 10925.1068 -0.7
16 2 2 0 1 1 1 1 0 10922.0533 -0.3
17 2 2 1 3 2 1 2 3 6694.1269 0.4
18 2 2 1 3 2 1 2 2 6694.9220 1.7
19 2 2 1 2 2 1 2 3 6693.6114 -0.1
20 2 2 1 2 2 1 2 2 6694.4049 -0.5
21 2 2 1 2 2 1 2 1 6693.1715 1.0
22 2 2 1 1 2 1 2 2 6695.2059 -0.5
23 2 2 1 1 2 1 2 1 6693.9715 0.0
24 3 1 3 4 2 1 2 3 6223.1441 0.1
25 3 1 3 3 2 1 2 2 6223.1862 0.1
26 3 1 3 2 2 1 2 1 6222.9633 2.7
27 3 1 3 4 2 0 2 3 7715.9238 0.4
28 3 1 3 3 2 0 2 3 7715.1718 0.2
29 3 1 3 3 2 0 2 2 7714.8676 0.3
30 3 1 3 2 2 0 2 1 7716.3562 0.5
31 3 2 2 4 2 2 1 3 6854.8730 -1.2
32 3 2 2 3 2 2 1 2 6855.3861 -3.0
33 3 2 2 2 2 2 1 1 6854.5878 -0.3
34 3 2 2 4 2 1 1 3 12353.8733 0.3
35 3 2 2 3 2 1 1 2 12352.5617 -2.5
36 3 2 2 2 2 1 1 1 12354.6008 0.7
37 3 2 1 4 2 1 2 3 13832.0963 1.1
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Table S3b. Calculated (1cac) and observed (vons) frequencies of the 34S isotopologue of
benzothiazole. vobs — wealc Values are obtained after a fit with the program XIAM. J, Ka, and K¢ are
the symmetric top rotational quantum numbers. F is the total angular momentum in the coupled

basiswith F=J + 1.

N< J K, K. F J Ki Ko F Vobs/ MHZ  Vobs — Veqr / KHZ
1 1 1 1 2 0O 0 0 1 4073.8683 0.6
2 2 2 1 3 1 1 0 2 10361.2277 1.3
3 2 2 1 2 1 1 0 2 10360.7126 -0.3
4 2 2 1 2 1 1 0 1 10359.9724 0.8
5 2 2 1 1 1 1 0 1 10360.7682 -2.1
6 2 2 1 1 1 1 0 O 10362.6227 -0.9
7 2 2 0 3 1 1 1 2 10807.6730 2.2
8 2 2 0 2 1 1 1 2 10807.3659 0.8
9 2 2 0 2 1 1 1 1 10808.5854 -0.2
10 2 2 0 1 1 1 1 1 10809.0620 0.6
11 2 2 0 1 1 1 1 0 10806.0101 0.1
12 2 2 1 3 2 1 2 3 6640.9282 2.2
13 2 2 1 3 2 1 2 2 6641.7232 3.0
14 3 2 2 4 2 1 1 3 12221.2770 -0.2
15 3 2 2 3 2 1 1 2 12219.9660 -3.4
16 3 2 2 2 2 1 1 1 12222.0028 -0.9
17 5 0 5 6 4 1 4 5 9653.5289 -0.3
18 5 0 5 5 4 1 4 4 9653.7366 -0.1
19 5 0 5 4 4 1 4 3 9653.4461 1.8
20 5 1 5 6 4 0 4 5 10789.7675 -0.5
21 5 1 5 5 4 0 4 4 10789.1935 -1.6
22 5 1 5 4 4 0 4 3 10789.8652 -3.4
23 6 0 6 7 5 1 5 6 11767.3898 -0.1
24 6 0 6 6 5 1 5 5 11767.4526 -0.5
25 6 0 6 5 5 1 5 4 11767.3502 1.4
26 6 1 6 7 5 0 5 6 12425.9663 0.6
27 6 1 6 6 5 0 5 5 124255961 -0.9
28 6 1 6 5 5 0 5 4 12426.0040 -3.4
29 6 1 6 7 5 1 5 6 12002.0181 3.5
30 6 1 6 6 5 1 5 5 12001.9273 -2.6
31 6 1 6 5 5 1 5 4 12001.9937 -4.7
32 6 4 2 7 6 3 3 7 13638.8364 1.0
33 6 4 2 6 6 3 3 6 13638.2268 -1.2
34 6 4 2 5 6 3 3 5 13638.9368 -1.1
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