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Table S1: Total energies computed at different level of theories. (a.u.)


MP2/6-311+G**
MP4/6-311+G**
QCISD(T)/6-311+G**
MP2/6-311+G(3df,2p)
MP4/6-311+G(2df,p)
MP2/6-311+G(2df,p)

O(1D)

-74.81352
-74.83634
-74.85406
-74.84662
-74.86985
-74.84404

O(3P)

-74.92178
-74.93724
-74.93820
-74.95242
-74.96843
-74.95004

C2H4S (1A1)
-476.02134
-476.07192
-476.07231
-476.11442
-476.15902
-476.10141

C2H4S (3A")
-475.93157
-475.98730
-475.99052
-476.01831
-476.07038
-476.00618

C2H4SO (I1)
-550.99480
-551.06011
-551.06318
-551.14553
-551.19998
-551.12636

C2H4SO (I2)
-550.99534
-551.06054
-551.06350
-551.15133
-551.20068
-551.12707

SO (a1)
-472.64377
-472.67129
-472.66702
-472.73776
-472.76645
-472.73032

SO (B3-)
-472.68125
-472.70669
-472.70413
-472.77488
-472.80178
-472.76745

C2H4 (1Ag)
-78.34630
-78.38433
-78.38602
-78.39330
-78.42417
-78.38439

TS1

-550.98368
-551.05131
-551.05943
-551.13187
-551.19134
-551.11490

TS2
-550.98441
-551.05180
-551.05953
-551.13245
-551.19178
-551.11552

C2H4SO(1A')
-551.04956
-551.11028
-551.10594
-551.20717
-551.25504
-551.18729

Table S2: Calculated vibrational frequencies for the species on the potential surface
Species
 Calculated Vibrational Frequencies (cm-1)

C2H4S (1A1)
624, 654, 837, 901, 955, 1046, 1077, 1144, 1192, 1473, 1499, 3118, 3119, 3197, 3212

C2H4S (3A")
178, 291, 538, 602, 644, 912, 1075, 1207, 1243, 1431, 1472, 3025, 3049, 3143, 3247

C2H4SO (I1)
85, 193, 271, 380, 404, 663, 770, 1008, 1014, 1070, 1176, 1253, 1448, 1480, 3044, 3107, 3148, 3254

C2H4SO (I2)
76, 200, 277, 289, 484, 665, 767, 989, 1010, 1079, 1172, 1238, 1453, 1487, 3058, 3122, 3146, 3248

SO (a1)
1114

SO (B3-)
1112

C2H4 (1Ag)
835, 973, 976, 1057, 1238, 1377, 1471, 1683, 3122, 3137, 3195, 3223

TS1

325i, 64, 182, 326, 408, 759, 785, 987, 1002, 1049, 1181, 1246, 1455, 1506, 3080, 3145, 3156, 3245

TS2
316i, 63, 169, 354, 388, 753, 781, 979, 1013, 1040, 1178, 1237, 1458, 1509, 3092, 3142, 3168, 3239

C2H4SO(1A')
298, 314, 533, 550, 793, 844, 923, 1026, 1031, 1059, 1114, 1210, 1444, 1467, 3126, 3128, 3217, 3232


