Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2019

Supporting Information: Photochemical mechanism of 1,5-
benzodiazepin-2-one: electronic structure calculations and

nonadiabatic surface-hopping dynamics simulations

Shu-Hua Xia?, Meng Che?, Yan Liu?, Yan Zhang*?and Ganglong Cui*?
a Center on Translational Neuroscience, College of Life and Environmental Science, Minzu
University of China, Beijing 100081, China.
b-Key Laboratory of Theoretical and Computational Photochemistry, Ministry of Education,

College of Chemistry, Beijing Normal University, Beijing 100875, China.

Table of Contents

1. OM2/MRCI Active Space

2. Optimized Structures of SO-ENOL-1 and SO-KETO-1

3. Optimization Path

4. Typical Trajectory of Type |

5. Cartesian Coordinates of All Optimized CASSCF Structures

6. Cartesian Coordinates of All Optimized OM2/MRCI Structures



1. OM2/MRCI Active Space

Fig. S1: The active space (12e,100) of 1,5-benzodiazepin-2-one (enol form)

used in the OM2/MRCI calculations. See text for simulation details.

2. Optimized Structures of S0-ENOL-1 and S0-KETO-1

S0-ENOL-1 S0-KETO-1

Fig. S2. Stationary points with atom labellings (blue represents nitrogen atom,
red represents oxygen atom, grey represents carbon atom and light grey
represents hydrogen atom) and selected geometric parameters obtained from
OM2/MRCI and CASSCEF (in brackets) methods.



3. Optimization Path
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Fig. S3. TD-DFT/6-31G* and OM2/MRCI optimization paths starting from the
corresponding Sy enol minimum, which lead directly to keto species.

4. Typical Trajectory of Type |
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Fig. S4 Time evolution of several key geometric parameters and energy gap
from a typical OM2/MRCI trajectory of type (ll): (a) two key dihedral angles; (b)
two important bond lengths; (c) nonadiabatic coupling term; and (d) S4-Sg

energy gap.



As shows in Fig. S4, this typical trajectory hops to the ground state at 110 fs,
and after the hopping point, the dihedrals of C7C8C4C3 and C7C8C4NS5 rotate

a little until the end of the simulation.

5. Cartesian Coordinates of All Optimized CASSCF Structures
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6. Cartesian Coordinates of All Optimized OM2/MRCI Structures
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3.828652
5.072677
5.583121
5.374402
6.122646
4.703006
4.069569
2.914409
2.973250
1.907527
2.000229
0.770232
-0.076728
0.691435
-0.214971
1.745264
1.657088
4177287
3.740376
5.227345
3.394646
4.998418
3.219571
2.621167
4.030979
4.818051
2.886269

OIO0OIZZOITOIOIOIOITIOOOOOITOITOITIOITOO

S1S0-ENOL-1

C 3.975727
C 4.287342
H 3.573317

4.448515
3.280505
3.195019
0.446779
5.124604
1.145274

3.465315
3.088232
3.663404
2.002468
1.719014
1.281927
0.452179
1.606998
1.043838
2.670638
3.572310
2.885695
1.486356
0.802460
-0.265504
1.519280
0.999490
2.900248
3.444513
3.579137
4.652885
5.050383
5.534715
5.376791
5.495453
2.881660
4.683101
5.128484
0.706898
1.273274
6.623248

3.190771
2.573249
2.623432

2.895669
2.060886
2.162911
3.223590
3.500699
2.775610

0.617328
-0.711760
-1.277142
-1.302716
-2.328390
-0.613303
-1.109096

0.690372

1.256090

1.367629

3.377784

3.932044

4.171867

4.790859

4.975946

5.142364

5.605886

4.912042

5.191679

4.311051

4.119230

3.381027

4.271807

3.255604

2.155101

2.666775

1.034777

0.334156

3.852196

3.606460

2.100581

0.890875
-0.332543
-1.163200
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5.485042
5.694889
6.440642
7.396800
6.157246
6.872701
4.907382
3.371936
2.566820
1.157181
0.399823
-0.684672
1.047961
0.470834
2.435567
2.932889
3.183632
4.268836
2.812706
1.941582
3.594203
2.360329
4.665297
2.845592
2.366907
0.572120
-0.415671
1.561293

4.192258
4.858445
4.351703
6.120287
6.614109
6.762718
7.761017
6.137642
6.634727
4.842602
3.500440
2.500276
1.211979
0.204168

1.888112
1.384479
1.855522
1.354403
2.431705
2.401613
3.078179
3.770423
2.676342
2.759956
1.688152
1.782418
0.507683
-0.330629
0.398241
-0.535179
1.465272
1.373370
5.113715
5.398757
5.896444
4.993905
3.559245
4.024208
4.060435
3.932656
3.862744
5.818716

3.168250
3.270235
3.765857
2.722567
2.792211
2.085258
1.659528
1.983437
1.481325
2.502230
3.272704
2.813358
2.363122
1.971224

-0.505755
-1.455901
0.521922
0.351284
1.738024
2.565129
1.978208
3.544870
4.052162
4.214652
4.708741
4.806899
5.061800
5.463994
4.909136
5.187917
4.421810
4.329842
3.224687
3.833544
3.281602
1.774849
3.218663
0.893144
-0.010467
3.860213
3.960684
1.305318

0.188366
-1.049280
-1.883474
-1.222022
-2.196143
-0.157730
-0.298842

1.075708

1.911978

1.261274

3.171557

4.139086

3.610753

4.578243
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-0.778430
0.485783
-0.283669
1.754986
1.950653
2.755521
3.739890
3.375341
2.906765
4.367058
2.465904
4.230200
2.917873
2.292259
1.039931
4.270809
1.386047

2.516080
3.911441
4.505890
4.535059
5.621906
3.777710
4.274799
2.400005
1.804271
1.750688
-0.489654
-1.924257
-2.667856
-4.103078
-4.671697
-4.710302
-5.797081
-3.957990
-4.471676
-2.579463
-2.006085
0.034183
-0.787041
0.721368
0.788240

1.694511
2.000568
1.726282
2.395760
2.399952
2.796211
3.088197
4.631481
5.325333
5.013597
4.512227
2.329329
3.729733
3.640111
2.271613
1.394079
5.107420

0.340631
0.226659
1.134162
-1.009038
-1.081697
-2.165639
-3.138825
-2.085613
-2.990476
-0.836868
-0.005093
-0.132297
-1.151681
-1.204487
-1.953503
-0.322856
-0.354919
0.636010
1.325087
0.727471
1.481725
0.800717
1.210385
0.195746
1.940973

4.195635
5.923639
6.656072
6.393561
7.472109
5.509381
5.889519
2.579751
3.298873
2.261410
1.358989
2.514433
0.306782
-0.488153
2.379451
2.914663
1.277428

0.000012
0.138627
0.287963
0.055425
0.162090
-0.153389
-0.211105
-0.279885
-0.438182
-0.218770
0.308396
0.077989
0.815031
0.600188
1.152782
-0.272607
-0.418815
-0.978342
-1.656434
-0.817405
-1.362976
1.442674
2.054515
2.070940
0.782701



OxToxT=ZZ

0.360173
1.928532
2.493257
-2.080523
-0.047109
0.417651

-0.800862
1.609173
2.386394

-1.955730

-1.580108
3.119356

-0.405589
0.051508
-0.276641
1.564186
-0.924361
0.817120



