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SUPPORTING INFORMATION
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Figure 1S. Different H- and CN-migration channels considered in the KMC simulations
from singly deuterated VCN. The relative energies are calculated at the MPWB1K/6-
31+G(d,p) level of theory. The energies do not include the zero-point energy correction

because that depends on the position of the hydrogens and deuteriums in the molecule.

For the KMC simulations that start from singly deuterated VCN (CH,=CD-CN), besides
the pathways of Figure 1 of the manuscript, the H- and CN- migration channels shown
in Figure 1S are considered.

For the TS “H-migration 2” channels of Figure 1S there are two transition states: TS
“H-migration 2 cis” and and TS “H-migration 2 trans” (see below), but, for clarity, only
one has been depicted in the figure. The four HCN elimination paths of Figure 1 of the

manuscript involve eight elementary steps, and the five H- and CN- migration paths of



Figure 1S (including the additional HCN elimination channel TS 3-center 12) involve
nine elementary steps, which makes a total of 17 elementary steps.

Although the HCN elimination pathway involving TS “3-center 12” of Figure 1S is new,
this is @ minor channel. In fact, the KMC simulations indicate that the amount of HCN
produced via this pathway at 193 nm is negligible (~0.1%).

Since deuterium can occupy any of the three different positions in VCN, a total of
17x3=51 elementary steps are considered in this set of KMC simulations. The
electronic energies, optimized geometries (Cartesian coordinates in A), and vibrational
frequencies (in cm™) obtained at the MPWB1K/6-31+G(d,p) level for all the stationary

points (which is the input of the RRKM calculations) are collected below.
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Frequencies (the number after D indicates the position of deuterium):
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Frequencies:
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-0.912087
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Frequencies:
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H -0.941440

Frequencies:

D5 D6
358 348
432 451
708 590
744 792
744 808
840 872

-0.000010
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653
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TS H-migration 1
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11
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C 0.269922
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0.446157
-1.040514

-1.604908
-0.540089

N
C
H
C -0.751401
H
H

Frequencies:
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-0.064588
-0.038249
-0.915502
0.143961
0.650658
0.494969
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213
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524
601

1.156859
-1.405985
-1.966858
-2.141297
-1.719786
-3.221030
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1.804959
-0.736332
-1.663667
-1.539902
-1.090996
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904 900 819
1088 947 988
1232 1156 1035
1255 1294 1231
1295 1383 1259
1540 1413 1407
2206 2251 2197
2253 2304 2253
3128 3022 2360
3224 3209 3149

TS H-migration 2 cis

-170.610403 au
C 0.775805 0.057286 -0.001076
N 1.897301 -0.192354 -0.019512
C -0.621845 0.437240 -0.016645
H -0.756361 1.512398 -0.138806
C -1.636806 -0.522658 -0.087946
H -1.055057 -0.041025 1.036460
H -2572608 0.043893 -0.127065
Frequencies:

D4 D6 D7

-757  -587  -758

247 250 244

328 325 318

596 604 594

821 807 733

893 893 792

958 1005 1052

987 1133 1072

1238 1190 1220

1266 1317 1317

1443 1459 1468

2277 1710 2283

2356 2465 2331

2466 3111 2465

3118 3146 3140
TS H-migration 2 trans
-170.613184 au
C 0.761418 0.101301 -0.011495
N 1.863043 -0.227921 0.005095



-0.638328
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-1.247846
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D4
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590
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1204
1249
1401
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596
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1.538995
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643
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-0.601453
0.828256
-0.127410
0.058651
-1.231165
1.325440
-1.101191

D7
-450
260
362
691
801

-0.038048
-0.228432
-0.094801
0.994863
0.063965

0.039221
-0.181203
-0.050993
0.029684
-0.830882
0.794961
0.985990




806 770
934 1071
1121 1150
1204 1177
1217 1225
1414 1543
2341 2279
2349 2346
3098 3112
3139 3214
12
-170.615222 au
C 0.006761
N -0.030949
C 0.111319
H -0.662395
C 1.182553
H 1.588848
H -0.139293

Frequencies:

D4
217
296
350
566
687
820
915
1139
1215
1244
1394
2156
2457
3065
3186

D6
212
321
347
545
625
850
994
1037
1215
1326
1407
2252
2457
2945
3188

TS 3-center 12

-170.539639 au
C 0.000000 0.000000

813

982

1111
1173
1256
1413
2295
2349
3101
3197

0.003815
0.006827
-0.004138
-0.689911
-0.718486
-1.448736
0.962165

D7
219
307
383
564
702
886
922
1037
1166
1230
1294
2339
2457
2950
3065

0.006854
1.155907
-1.447310
-1.862555
-2.135518
-1.418872
-1.877274

0.000000




N  0.000000
C 0.458236
H -0.809419
C 0.987564
H 0.698789
H 0431118
Frequencies:

D4 D6
-1115 -1315
199 193
407 397
515 515
563 577
621 659
837 749
948 864
1023 1050
1287 1313
1441 1473
1640 2101
2262 2343
3231 2392
3311 3311

0.000000
0.000000
-0.134232
-1.122278
-2.053817
1.015371

D7
-1326
200
390
531
623
626
887
911
970
1060
1470
2100
2346
2454
3231

1.169090
-1.531590

-0.928234
-2.042003
-1.559096
-1.887020




