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HF/6-31+G*
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E
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ZPVE
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:
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=
10.31 kcal mol(1
Frequency data
:
1364.54, 2917.05, 2928.96 cm(1
C2v – TS:
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ZPVE

=
19.66 kcal mol(1
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:
2069.07i cm(1
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0.0994539298
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E
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ZPVE

=
19.23 kcal mol(1
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:
1428.70i cm(1
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H
0.0
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E

=
-398.66811 au

ZPVE

=
10.31 kcal mol(1
Frequency data
:
IR-active:
1651.51, 2384.33 cm(1



non-active:
770.0424, 814.8880, 1972.0887, 2231.3107, 2569.6291 cm(1
Scaling factor
:
0.894
B3LYP/6-31+G*

H2:

H
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-0.3714073

H
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E


=
-1.17548 au

ZPVE


=
6.36526 kcal mol(1
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:
4452.56190 cm(1
SH2:
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0.0
-0.066432

H
0.0047835
0.0
1.2805734

H
1.2619493
0.0
-0.217658

E


=
-399.38728 au

ZPVE


=
9.50 kcal mol(1
Frequency data
:
1248.00, 2688.29, 2708.63 cm(1
C2v – TS:
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0.0
0.0
-0.174852
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0.0
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H
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E

=
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ZPVE

=
17.51 kcal mol(1
Frequency data
:
1817.31i cm(1

C1 – TS:

S
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0.0441289
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H
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H
1.3041052
1.0239749
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E

=
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ZPVE

=
17.21 kcal mol(1
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:
1431.02i cm(1
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1.3807825
0.2237389

H
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H
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E

=
-400.44502 au

ZPVE

=
21.26 kcal mol(1
Frequency data
:
IR-active:
1533.85, 2101.79 cm(1



non-active:
638.82, 798.62, 1826.99, 2032.21, 2302.2527 cm(1
Scaling factor
:
0.950
B3LYP/cc-pVTZ

H2:

H
0.0
0.0
-0.3714751

H
0.0
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0.3714751

E


=
-1.18000 au

ZPVE


=
6.32 kcal mol(1
Frequency data

:
4418.96 cm(1
SH2:

S
-0.074263398
0.0
0.07171533

H
1.269251217
0.0
0.12540947

H
-0.081036847
0.0
-1.2728548

E


=
-399.43105 au

ZPVE


=
9.42 kcal mol(1
Frequency data
:
1209.86, 2682.90, 2696.64 cm(1
C2v – TS:

S
0.0
0.0
-0.175422

H
1.46898413
0.0
0.15318058

H
-1.46898413
0.0
0.15318058

H
0.0
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1.25019556

H
0.0
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E

=
-400.43156 au

ZPVE

=
17.43 kcal mol(1
Frequency data
:
1703.20i 
C1 – TS:

S
0.07131477
-0.04111
-0.0902992

H
-0.7983427
-0.5961507
0.80697675

H
-1.8280049
0.1215273
-0.1536341

H
1.53914992
-0.0306795
0.31892182

H
-0.0538387
1.16306335
0.47252325

E

=
-400.47176 au

ZPVE

=
17.21 kcal mol(1
Frequency data
:
1375.75i cm(1
SH4:

S
0.0
0.0
-0.0613947

H
1.37258618
0.0
0.24557867

H
0.0
1.37258618
0.24557867

H
-1.37258618
0.0
0.24557867

H
0.0
-1.37258618
0.24557867

E


=
-400.49758 au

ZPVE


=
20.87 kcal mol(1
Frequency data
:
IR-active:
1493.45, 2075.04340 cm(1



non-active:
692.98, 725.15, 1769.78, 1989.75, 2283.00 cm(1
Scaling factor
:
0.957
BLYP/6-31+G*

H2:

H
0.0.
0.0.
-0.373929

H
0.0.
0.0.
0.373929

E


=
-1.16526 au

ZPVE


=
6.65 kcal mol(1
Frequency data

:
4375.67 cm(1
SH2:

S
-0.080219415
0.0
-0.0673121

H
0.009568438
0.0
1.29190764

H
1.273942201
0.0
-0.2149143

E


=
-399.35933 au

ZPVE


=
9.14 kcal mol(1
Frequency data
:
1210.84, 2581.74, 2604.13 cm(1
C2v – TS:

S
0.0
0.0
-0.1771479

H
1.49650213
0.0
0.14470972

H
-1.49650213
0.0
0.14470972

H
0.0
0.53327409
1.27247323

H
0.0
-0.53327409
1.27247323

E

=
-400.34087 au

ZPVE

=
16.51 kcal mol(1
Frequency data
:
-1749.38i cm(1
C1 – TS:

S
-0.0874127
-0.0249227
0.08099863

H
1.30042285
-0.0557006
0.07408276

H
1.03361819
1.5853081
0.10590216

H
-0.1182414
0.25315051
-1.2389265

H
-0.8171968
-1.3839947
-0.2370365

E

=
-400.38603 au

ZPVE

=
16.34 kcal mol(1
Frequency data
:
1310.79i cm(1
SH4:

S
0.0
0.0
-0.0585549

H
1.39536363
0.0
0.23421961

H
0.0
1.39536363
0.23421961

H
-1.39536363
0.0
0.23421961

H
0.0
-1.39536363
0.23421961

E


=
-400.40928 au

ZPVE


=
20.30 kcal mol(1
Frequency data
:
IR-active:
1493.79, 1971.03 cm(1



non-active:
628.95, 753.25, 1772.7, 1929.53, 2184.95 cm(1
Scaling factor
:
0.977
BLYP/cc-pVTZ

H2:

H
0.0
0.0
-0.37330136

H
0.0
0.0
0.37330136

E


=
-1.16959 au

ZPVE


=
6.22 kcal mol(1
Frequency data

:
4349.20 cm(1
SH2:

S
-0.079935526
0.0
-0.0670739

H
0.012094713
0.0
1.28428465

H
1.266873704
0.0
-0.2111027

E


=
-399.40308 au

ZPVE


=
9.13 kcal mol(1
Frequency data
:
1178.76, 2594.66, 2609.72 cm(1
C2v – TS:

S
0.0
0.0
-0.1774383

H
1.49030436
0.0
0.15534521

H
-1.49030436
0.0
0.15534521

H
0.0
0.52197497
1.26416149

H
0.0
-0.52197497
1.26416149

E

=
-400.40011 au

ZPVE

=
16.53 kcal mol(1
Frequency data
:
1658.75i cm(1
C1 – TS:

S
-0.0866958
-0.0226718
0.08222964

H
1.28989854
-0.0507881
0.07129917

H
1.02078986
1.5416583
0.09193037

H
-0.1177968
0.24979891
-1.234655

H
-0.8057589
-1.3779198
-0.2442487

E

=
-400.44063 au

ZPVE

=
16.43 kcal mol(1
Frequency data
:
1266.66i cm(1
SH4:

S
0.0
0.0
-0.0635962

H
1.38537035
0.0
0.25438486

H
0.0
1.38537035
0.25438486

H
-1.38537035
0.0
0.25438486

H
0.0
-1.38537035
0.25438486

E


=
-400.46102 au

ZPVE


=
19.98432 kcal mol(1
Frequency data
:
IR-active:
1457.01, 1952.94 cm(1



non-active:
679.45,  686.77, 1720.04, 1896.19, 2176.89 cm(1
Scaling factor
:
0.980
MP2(full)/6-31+G*

H2:

H
0.0
0.0
-0.36878035

H
0.0
0.0
0.36878035

E


=
-1.14414 au

ZPVE


=
6.48 kcal mol(1
Frequency data

:
4532.99 cm(1
SH2:

S
-0.078224064
0.0
-0.0656378

H
-0.000674367
0.0
1.27169642

H
1.252259394
0.0
-0.2214919

E


=
-398.80108 au

ZPVE


=
9.84 kcal mol(1
Frequency data
:
1275.84, 2790.31, 2817.93 cm(1
C2v – TS:

S
0.0
0.0
-0.1727277

H
1.44920745
0.0
0.13971169

H
-1.44920745
0.0
0.13971169

H
0.0
0.51609232
1.24211029

H
0.0
-0.51609232
1.24211029

E

=
-399.72451 au

ZPVE

=
18.47 kcal mol(1
Frequency data
:
1969.94i cm(1
C1 – TS:

S
-0.1106652
0.03698816
-0.044912

H
0.40580926
-0.3479481
1.15779798

H
1.23005923
1.07487222
1.03070057

H
-0.8599606
-1.0263713
-0.7705837

H
0.99473561
-0.2923634
-0.6993223

E

=
-399.77433 au

ZPVE

=
17.63 kcal mol(1
Frequency data
:
1486.29i cm(1
SH4:

S
0.0
0.0
-0.0525677

H
1.36737012
0.0
0.21027097

H
0.0
1.36737012
0.21027097

H
-1.36737012
0.0
0.21027097

H
0.0
-1.36737012
0.21027097

E


=
-399.80802au

ZPVE


=
22.44837 kcal mol(1
Frequency data
:
IR-active:
1589.86, 2257.06 cm(1



non-active:
662.10, 863.29, 1886.70, 2162.44, 2434.48 cm(1
Scaling factor
:
0.925
MP2(full)/cc-pVTZ

H2:

H
0.0
0.0
-0.36854437

H
0.0
0.0
0.36854437

E


=
-1.16465 au

ZPVE


=
6.47 kcal mol(1
Frequency data

:
4525.32 cm(1
SH2:

S
-0.078593062
0.0
-0.0659474

H
0.01157802
0.0
1.26308965

H
1.245910978
0.0
-0.2079311

E


=
-398.93962 au

ZPVE


=
9.73 kcal mol(1
Frequency data
:
1218.48, 2784.38, 2802.62 cm(1
C2v – TS:

S
0.0
0.0
-0.1753891

H
1.43244302
0.0
0.16003403

H
-1.43244302
0.0
0.16003403

H
0.0
0.50567797
1.24307862

H
0.0
-0.50567797
1.24307862

E

=
-399.91698 au

ZPVE

=
18.64 kcal mol(1
Frequency data
:
1765.51i cm(1
C1 – TS:

S
-0.1085981
0.03920954
-0.0337934

H
0.46793034
-0.3378143
1.13991772

H
1.11324208
1.01004547
0.91973362

H
-0.8319954
-1.0214614
-0.8169931

H
0.9883926
-0.2781224
-0.7019633

E

=
-399.95488 au

ZPVE

=
18.03 kcal mol(1
Frequency data
:
1531.68i cm(1
SH4:

S
0.0
0.0
-0.0548806

H
1.35751063
0.0
0.21952231

H
0.0
1.35751063
0.21952231

H
-1.35751063
0.0
0.21952231

H
0.0
-1.35751063
0.21952231

E


=
-399.98711 au

ZPVE


=
22.06 kcal mol(1
Frequency data
:
IR-active:
1536.90, 2253.42 cm(1



non-active:
629.35, 824.61, 1825.64, 2145.36, 2424.63 cm(1
Scaling factor
:
0.930
QCISD/cc-pVTZ

H2:

H
0.0
0.0
-0.37110022

H
0.0
0.0
0.37110022

E


=
-1.17234 au

ZPVE


=
6.31 kcal mol(1
Frequency data

:
4415.47 cm(1
SH2:

S
-0.078760989
0.0
-0.0660883

H
0.00825623
0.0
1.26977668

H
1.251919595
0.0
-0.2123636

E


=
-398.92770 au

ZPVE


=
9.59 kcal mol(1
Frequency data
:
1218.79, 2736.05, 2750.55 cm(1
C2v – TS:

S
0.0
0.0
-0.1742426

H
1.45309307
0.0
0.15538767

H
-1.45309307
0.0
0.15538767

H
0.0
0.51416281
1.23855289

H
0.0
-0.51416281
1.23855289

E

=
-399.90969 au

ZPVE

=
17.93 kcal mol(1
Frequency data
:
1804.71i cm(1
C1 – TS:

S
-0.0884849
-0.0261266
0.08010292

H
1.27514556
-0.0236038
0.09130287

H
1.02676701
1.50836248
0.08067842

H
-0.1206974
0.26919483
-1.2147035

H
-0.7654559
-1.3359276
-0.2389245

E

=
-399.95008 au

ZPVE

=
17.49 kcal mol(1
Frequency data
:
1450.27i cm(1
SH4:

S
0.0
0.0
-0.0569976

H
1.36602022
0.0
0.22799049

H
0.0
1.36602022
0.22799049

H
-1.36602022
0.0
0.22799049

H
0.0
-1.36602022
0.22799049

E


=
-399.98093 au

ZPVE


=
21.51 kcal mol(1
Frequency data
:
IR-active:
1511.75, 2155.78 cm(1



non-active:
666.10, 856.1646, 1786.64, 2097.01, 2350.41 cm(1
Scaling factor
:
0.949
CCSD/cc-pVDZ

H2:

H
0.0
0.0
0.0

H
0.76089322
0.0
0.0

E


=
-1.16306 au

ZPVE


=
6.27 kcal mol(1
Frequency data

:
4382.74 cm(1
SH2:

S
0.0
0.0
0.0

H
1.338279
0.0
0.0

H
-0.051045494
1.338279
0.0

E


=
-398.86311 au

ZPVE


=
9.64 kcal mol(1
Frequency data
:
1218.55, 2749.89, 2772.05 cm(1
C2v – TS:

S
1
0.0
0.0

H
-0.4239572
0.5244432
0.0

H
-0.4239572
-0.5244432
0.0

H
0.66130219
0.0
-1.47251299

H
0.66130219
0.0
1.47251299

E

=
-399.82625 au

ZPVE

=
17.75830 kcal mol(1
Frequency data
:
1881.16i cm(1
C1 – TS:

S
0.0
0.0
0.0

H
1.37025782
0.0
0.0

H
1.09615192
1.53818667
0.0

H
-0.0425167
0.27856778
-1.3102079

H
-0.6912014
-1.3513473
-0.3224065

E

=
-399.86798 au

ZPVE

=
17.50 kcal mol(1
Frequency data
:
1435.64i cm(1
SH4:

S
0.0
0.0
0.0

H 
0.28278037
1.3819899
0.0

H
0.28278037
0.0
1.3819899

H 
0.28278037
-1.3819899
0.0

H 
0.28278037
0.0
-1.3819899

E


=
-399.90046 au

ZPVE


=
21.55 kcal mol(1
Frequency data
:
IR-active:
1514.02, 2146.32 cm(1



non-active:
641.38, 857.04, 1775.20, 2121.00, 2361.68 cm(1
Scaling factor
:
0.950
CCSD(T)/cc-pVDZ

H2:

H
0.0
0.0
0.0

H
0.760893239
0.0
0.0

E


=
-1.16366 au

ZPVE


=
6.27 kcal mol(1
Frequency data

:
4382.62cm(1
SH2:

S
0.0
0.0
0.0

H
1.3511274
0.0
0.0

H
-0.055419975
1.3499904
0.0

E


=
-398.87183 au

ZPVE


=
9.58 kcal mol(1
Frequency data
:
1208.58, 2734.25, 2757.76cm(1
C2v – TS:

S
1.0000000
0.0
0.0

H
-0.4281057
0.5272577
0.0

H
-0.4281057
-0.5272577
0.0

H
0.6590842
-0.0000001
-1.4773166

H
0.6590842
-0.0000001
1.4773166

E

=
-399.84313 au

ZPVE

=
17.36 kcal mol(1
Frequency data
:
1866.31i cm(1
C1 – TS:

S
0.0
0.0
0.0

H
1.3720797
0.0
0.0

H
1.0843094
1.5512314
0.0

H
-0.0359072
0.2681196
-1.3145810

H
-0.7055350
-1.3735206
-0.3270618

E

=
-399.88673 au

ZPVE

=
17.07 kcal mol(1
Frequency data
:
1354.58i cm(1
SH4:

S
0.0
0.0
0.0

H
0.2857158
1.3847267
0.0

H
0.2857158
0.0
1.3847267

H
0.2857158
-1.3847267
0.0

H
0.2857158
0.0
-1.3847267

E


=
-399.91359 au

ZPVE


=
21.28 kcal mol(1
Frequency data
:
IR-active:
1502.33, 2104.50 cm(1



non-active:
640.98, 849.12, 1757.52, 2099.91, 2325.61 cm(1
Scaling factor
:
0.953
CCSD(T)/cc-pVTZ

H2:

H
0.0
0.0
0.0

H
0.0
0.0
0.74260111

E


=
-1.17233au

ZPVE


=
6.30 kcal mol(1
Frequency data

:
4409.90 cm(1
SH2:

S
0.0
0.0
0.0

H
1.337553361
0.0
0.0

H
-0.053137022
1.336497456
0.0

E


=
-398.97069 au

ZPVE


=
9.54 kcal mol(1
Frequency data
:
1212.63, 2721.66, 2736.08 cm(1
C2v – TS:

S
0.0
0.0
0.0

H
0.33337614
1.45164848
0.0

H
0.33337614
-1.45164848
0.0

H
1.41778397
0.0
0.51698452

H
1.41778397
0.0
-0.51698452

E

=
-399.95836 au

ZPVE

=
17.67 kcal mol(1
Frequency data
:
1788.66i cm(1
C1 – TS:

S
0.0
0.0
0.0

H
1.36399107
0.0
0.0

H
1.09295398
1.52725519
0.0

H
-0.0283974
0.28325715
-1.2966031

H
-0.7020742
-1.3207536
-0.3272755

E

=
-399.99863 au

ZPVE

=
17.22 kcal mol(1
Frequency data
:
1404.47i cm(1
SH4:

S
0.0
0.0
0.0

H
0.28528742
1.36647372
0.0

H
0.28528742
0.0
1.36647372

H
0.28528742
-1.36647372
0.0

H
0.28528742
0.0
-1.36647372

E


=
-400.02758 au

ZPVE


=
21.25 kcal mol(1
Frequency data
:
IR-active:
1505.38, 2116.99 cm(1



non-active:
645.51, 803.48, 1779.99, 2073.74, 2317.89 mol(1
Scaling factor
:
0.952
CCSD(T)/cc-pVQZ

H2:

H
0.0
0.0
0.0

H
0.0
0.0
0.74186123

E


=
-1.17379 au

ZPVE


=
6.30 kcal mol(1
Frequency data

:
4403.67 cm(1
SH2:

S
0.0
0.0
0.0

H
1.337096758
0.0
0.0

H
-0.053077951
1.33604284
0.0

E


=
-399.01480 au

ZPVE


=
9.51 kcal mol(1
Frequency data
:
1211.26, 2713.41, 2730.31cm(1
C2v – TS:

S
0.0
0.0
0.0

H
0.32938745
1.44682351
0.0

H
0.32938745
-1.44682351
0.0

H
1.41634206
0.0
0.51518214

H
1.41634206
0.0
-0.51518214

E

=
-400.00605 au

ZPVE

=
17.76 kcal mol(1
Frequency data
:
1766.33i cm(1
C1 – TS:

S
0.0
0.0
0.0

H
1.364279
0.0
0.0

H
1.09308183
1.52630858
0.0

H
-0.0309089
0.28691148
-1.2954238

H
-0.6969586
-1.3120197
-0.3222326

E

=
-400.04549 au

ZPVE

=
17.22 kcal mol(1
Frequency data
:
1410.44i cm(1
SH4:

S
0.0
0.0
0.0

H
0.27142065
1.36562206
0.0

H
0.27142065
0.0
1.36562206

H
0.27142065
-1.36562206
0.0

H
0.27142065
0.0
-1.36562206

E


=
-400.07576 au

ZPVE


=
21.30 kcal mol(1
Frequency data
:
IR-active:
1501.28, 2135.56 cm(1



non-active:
616.15, 821.58, 1780.81, 2086.80, 2321.28 mol(1
Scaling factor
:
0.954


