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Table S1
Absolute energies and zero-point vibrational energies of calculated thioacyl isocyanates 3, acyl isothiocyanates 4 and (dimethylamido)isocyanate 7


HF/6-31G*
MP2(fc)/6-31G*
MP2/6-311+G(3df,2p)
QCISD(T)/6-31G*
ZPVE
ZPVE scal.
G2(MP2,SVP)
B3LYP/6-31G*


a.u.
a.u.
a.u.
a.u.
kcal mol-1
a.u.
a.u.
a.u.

R=H









s-cis-OCN-C(S)R
-603.12123
-603.82652
-604.11818
-603.87469
20.65
0.02938
-604.20613
-604.95694

s-trans-OCN-C(S)R
-603.11626
-603.82317
-604.11538
-603.87104
20.32
0.02891
-604.20350
-604.95391

s-cis-SCN-C(O)R
-603.12000
-603.82913
-604.12101
-603.87652
20.37
0.02898
-604.20858
-604.95943

s-trans-SCN-C(O)R
-603.11910
-603.82800
-604.12090
-603.87492
20.10
0.02860
-604.20838
-604.95858

TS
-602.99849
-603.73035
-604.02979
-603.77721
17.11
0.02435
-604.12145
-604.86491











R=CH3









s-cis-OCN-C(S)R
-642.16599
-643.00308
-643.34835
-643.06635
39.23
0.05582
-643.44092
-644.28027

s-trans-OCN-C(S)R
-642.15934
-642.99937
-643.34524
-643.06214
39.11
0.05565
-643.43748
-644.27663

s-cis-SCN-C(O)R
-642.16902
-643.00833
-643.35313
-643.07142
38.93
0.05539
-643.44595
-644.28697

s-trans-SCN-C(O)R
-642.16793
-643.00681
-643.35301
-643.06927
38.81
0.05522
-643.44536
-644.28509

TS
-642.01816
-642.88623
-643.23876
-642.94769
37.07
0.05275
-643.33259
-644.16840











R=OH









s-cis-OCN-C(S)R
-677.99926
-678.88047
-679.26496
-678.93141
24.50
0.03486
-679.36616
-680.19253

s-trans-OCN-C(S)R
-677.99543
-678.87860
-679.26246
-678.92952
24.29
0.03456
-679.36394
-680.19065

s-cis-SCN-C(O)R
-678.00574
-678.89052
-679.27390
-678.94127
24.32
0.03461
-679.37516
-680.20163

s-trans-SCN-C(O)R
-678.00413
-678.88893
-679.27260
-678.93954
24.17
0.03439
-679.37394
-680.19975

TS
-677.91401
-678.81830
-679.20235
-678.86796
22.71
0.03231
-679.30482
-680.12990











R=NH2









s-cis-OCN-C(S)R
-658.18124
-659.04523
-659.40921
-659.10195
32.63
0.04643
-659.50462
-660.33571

s-trans-OCN-C(S)R
-658.16921
a


32.15
0.04575

a

s-cis-SCN-C(O)R
-658.18054
-659.05012
-659.41415
-659.10648
32.00
0.04553
-659.51008
-660.34050

s-trans-SCN-C(O)R
a
a





-660.33488

TS
-658.10474
-658.98690
-659.35095
-659.04465
31.97
0.04549
-659.44833
-660.27797











R=SH









s-cis-OCN-C(S)R
-1000.63458
-1001.46431
-1001.84017
-1001.52689
20.66
0.02940
-1001.95847
-1003.15111

s-trans-OCN-C(S)R
-1000.62769
-1001.46023
-1001.83644
-1001.52231
20.37
0.02898
-1001.95466
-1003.14708

s-cis-SCN-C(O)R
-1000.63594
-1001.47011
-1001.84399
-1001.53300
20.38
0.02900
-1001.96301
-1003.15740

s-trans-SCN-C(O)R
-1000.63393
-1001.46847
-1001.84356
-1001.53070
20.21
0.02876
-1001.96215
-1003.15531

TS
-1000.55562
-1001.41310
-1001.79252
-1001.47477
19.14
0.02723
-1001.91208
-1003.10554











R=SCH3









s-cis-OCN-C(S)R
-1039.67334
-1040.63835
-1041.06608
-1040.71570
40.36
0.05743
-1041.18708
-1042.47179

s-trans-OCN-C(S)R
-1039.66721
-1040.63460
-1041.06281
-1040.71154
40.22
0.05743
-1041.18340
-1042.46819

s-cis-SCN-C(O)R
-1039.67497
-1040.64256
-1041.06769
-1040.72069
40.10
0.05706
-1041.18984
-1042.47723

s-trans-SCN-C(O)R
-1039.67365
-1040.64130
-1041.06759
-1040.71885
40.03
0.05696
-1041.18926
-1042.47539

TS
-1039.59814
-1040.58657
-1041.01823
-1040.66362
39.11
0.05565
-1041.14072
-1042.42444











R=F









s-cis-OCN-C(S)R
-701.97778
-702.85222
-703.25783
-702.89956
15.62
0.02223
-703.36806
-704.19527

s-trans-OCN-C(S)R
-701.97418
-702.85100
-703.25539
-702.89841
15.48
0.02203
-703.36590
-704.19398

s-cis-SCN-C(O)R
-701.98967
-702.86636
-703.27057
-702.91346
15.63
0.02224
-703.38055
-704.20865

s-trans-SCN-C(O)R
-701.98781
-702.86538
-703.26938
-702.91232
15.55
0.02213
-703.37931
-704.20744

TS
-701.90748
-702.80731
-703.21111
-702.85317
14.23
0.02025
-703.32183
-704.14973











R=Cl









s-cis-OCN-C(S)R
-1062.01443
-1062.85601
-1063.23086
-1062.91321
14.38
0.02046
-1063.35272
-1064.55043

s-trans-OCN-C(S)R
-1062.01116
-1062.85451
-1063.22985
-1062.91159
14.30
0.02035
-1063.35170
-1064.54968

s-cis-SCN-C(O)R
-1062.02002
-1062.86481
-1063.23828
-1062.92223
14.24
0.02026
-1063.36056
-1064.56041

s-trans-SCN-C(O)R
-1062.01945
-1062.86481
-1063.23944
-1062.92176
14.27
0.02031
-1063.36120
-1064.56060

TS
-1061.96217
-1062.81925
-1063.19609
-1062.87516
13.19
0.01877
-1063.31835
-1064.52109











R=Br









s-cis-OCN-C(S)R
-3172.41993
-3173.24514
-3176.06791
-3173.29842
13.91
0.01979
-3176.18652
-3176.05868

s-trans-OCN-C(S)R
-3172.41878
-3173.24602
-3176.06766
-3173.29917
13.88
0.01975
-3176.18618
-3176.05966

s-cis-SCN-C(O)R
-3172.42470
-3173.25233
-3176.07450
-3173.30614
13.78
0.01961
-3176.19382
-3176.06798

s-trans-SCN-C(O)R
-3172.42607
-3173.25490
-3176.07690
-3173.30813
13.82
0.01966
-3176.19558
-3176.06993

TS
-3172.37607
-3173.21993
-3176.03983
-3173.27144
12.87
0.01831
-3176.15815
-3176.03689











R=OCH3









s-cis-OCN-C(S)R
-717.02515
-718.03675
-718.47014
-718.10444
43.33
0.06166
-718.57725
-719.49960

s-trans-OCN-C(S)R
-717.02152
-718.03479
-718.46761
-718.10259
43.19
0.06146
-718.57504
-719.49774

s-cis-SCN-C(O)R
-717.03340
-718.04618
-718.47803
-718.11426
43.19
0.06146
-718.58573
-719.50954

s-trans-SCN-C(O)R
-717.03214
-718.04478
-718.47691
-718.11280
43.12
0.06136
-718.58464
-719.50780

TS
-716.95031
-717.98210
-718.41479
-718.04852
41.85
0.05955
-718.52274
-719.44327











R=N(CH3)2









s-cis-OCN-C(S)R
-736.23647
-737.36838
-737.83492
-737.45664
70.51
0.10033
-737.93989
-738.95512

s-trans-OCN-C(S)R
a
a





a

s-cis-SCN-C(O)R
-736.23716
-737.37205
-737.83726
-737.46075
70.04
0.09966
-737.94334
-738.96102

s-trans-SCN-C(O)R
a
a





a

TS
-736.17372
-737.32286
-737.79017
-737.41206
69.66
0.09912
-737.89729
-738.90744











R=N(CH3)2









s-cis-OCN-C(O)R
-413.60916
-414.78981
-415.26367
-414.86794
71.96
0.10239
-415.35645
-416.00439

s-trans-OCN-C(O)R
a
a





a

TS
-413.55393
-414.74940
-415.22518
-414.82757
71.66
0.10197
-415.31843
-415.95988











R=SPh









s-cis-OCN-C(S)R
-1230.17819
-1231.77146


75.93
0.10805

-1234.20192

s-trans-OCN-C(S)R
-1230.17290
-1231.77162


75.86
0.10794

-1234.19969

s-cis-SCN-C(O)R
-1230.17943
-1231.77603


75.76
0.10780

-1234.20717

s-trans-SCN-C(O)R
-1230.17876
-1231.77669


75.69
0.10770

-1234.20519

TS
-1230.10756
-1231.72637


75.02
0.10675

-1234.16061











R=N(CH3)Ph









s-cis-OCN-C(S)R





0.00000
-0.17556
-930.68747

s-trans-OCN-C(S)R





0.00000
-0.17556
a

s-cis-SCN-C(O)R





0.00000
-0.17556
-930.69510

s-trans-SCN-C(O)R





0.00000
-0.17556
a

TS





0.00000
-0.17556
-930.64358











R=OPh









s-cis-OCN-C(S)R





0.00000
-0.15960
-911.23155

s-trans-OCN-C(S)R





0.00000
-0.15960
-911.22700

s-cis-SCN-C(O)R





0.00000
-0.15960
-911.24230

s-trans-SCN-C(O)R





0.00000
-0.15960
-911.23760

TS





0.00000
-0.15960
-911.18390

a structure could not be located.

Table S2
Thermodynamical data for (dimethylamino)acyl isothiocyanate – thioacyl isocyanate 


rearrangement from MP2/6-31G* frequency calculations

E(0)
Thermal correction
H(298)
S
G(298)
(E(0)
(H(298)
(S
(G(298)

R=N(CH3)2
a.u.
a.u.
a.u.
cal mol-1 K-1
a.u.
kJ mol-1
kJ mol-1
J mol-1 K-1
kJ mol-1

s-cis-OCN-C(S)R
-737.92318
0.116112
-737.807068
97.408
-737.85335
0.0
0.0
0.00
0.0

s-cis-SCN-C(O)R
-737.92596
0.116214
-737.809746
96.466
-737.85558
-7.3
-7.0
-3.94
-5.9

TS
-737.87937
0.113647
-737.765723
89.840
-737.808409
115.0
108.6
-31.66
118.0

Follow this link for S3 MP2/6-31G*-optimised geometries as MDL .mol files (58 files):

http://www.rsc.org/suppdata/p2/b0/b003534n/molfiles

