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Table S1: Vertical excitation energies of difluoroazirine 3b calculated by the CASPT2

method a.
state AEcassce A Ecaspr? reference A Ec Major
eV eV weightb  nm configurations d
87% ground
1 _ _
0.00 0.00 0.76 config.
2 4.57 3.78 0.75 328  3.9x103 42% H-1-L
26% H—-L+1
3 5.52 4.25 0.74 291 2.3x103 3% H-1-L+1
+17% H—L
+12% H—L+1
4 6.74 4.70 0.71 264  4.0x10-2 18% H—L +1
+18% H-1—-L
5 7.50 5.17 0.73 240  1.4x10-1 50% H—L
20% H—-L+1
6 6.43 5.58 0.74 222  1.2x104 28% H-2—L
+15% 2x[H—L]
7 7.88 6.06 0.71 205  9.6x10-3 16% H-2—L+1

a pased on a CASSCF(14,12)/ANO-S wavefunction at the B3LYP/6-3G(d) geometry; to

eliminate intruder states, a level shift of 0.2 h was applied in the CASPT2 calculations; b
weight of the zero-order CASSCEF in the CASPT2 wavefunction; c¢ oscillator strength for
electronic transition; d Electron excitations within the active space of orbitals depicted in
Figure S1.
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Table S2: Vertical excitation energies of difluoroketeneinime 4b calculated by the
CASPT2 method a.

state AEcassce A Ecaspr? reference A Ec Major Configurations
eV eV weightb  nm d
1A 0.00 0.00 0.76 - - 87% ground config.
2A 3.65 2.97 0.75 417  2.0x10°2 60% H—L
3A; 4.02 3.39 0.75 366  6.7x103 50% H—L+1
11% [H —L+
H—L+1]
4Aq 5.21 4.27 0.74 290 1.6x10-2 44% H-1-L
6A; 6.31 4.56 0.70 271 4.8x103 17%H —L+1
16% [H —L+
HoL+1
SA 5.61 4.93 0.74 251  3.8x10-3 20% 2x[H—L]
7A, 6.62 5.06 0.70 249 1.2x1072 22% H-2—L
16% 2x [H—L]

a pased on a CASSCF(14,12)/ANO-S wavefunction at the B3LYP/6-3G(d) geometry; to

eliminate intruder states, a level shift of 0.2 h was applied in the CASPT2 calculations; b
weight of the zero-order CASSCF in the CASPT2 wavefunction; c¢ oscillator strength for
electronic transition; d Electron excitations within the active space of orbitals depicted in
Figure S2.
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Table S3: Vertical excitation energies of difluoroketeneinime radical cation calculated by
the CASPT2 method a.

AEcassce A Ecaspr? reference A

state fc Major configurations d

eV eV weight b nm
1A’ 0.00 0.00 0.76 - - 86% ground config.
1A” 1.75 1.48 0.76 836  8.2x104 78% 27a’—6a”
2A” 2.12 1.83 0.76 677 1.6x104 7% 27a’—7a”
2A° 3.69 3.54 0.76 350 1.0x104 43% 5a”"—6a”
+20% 4a”—6a”
+12% 5a”—7a”
3A’ 4.43 3.83 0.75 324  2.0x10-3 51% 5a”—7a”
AN’ 4.65 4.32 0.76 287  3.8x10-3 22% 4a”—6a”
+30% 5a”—6a”
5A’ 4.84 4.38 0.75 283  8.4x10-3 29% 5a”"—6a”
+15% 4a”—6a”
+12% 4a”—7a”
3A” 5.19 4.68 0.76 265  3.8x104 78% 26a’—6a”
4A” 5.53 4.75 0.75 261 5.5x10- 66% 26a’—7a”
5A” 6.07 5.07 0.75 245  2.9x104 64% 5a”"—27a’

a pased on a CASSCF(13,12)/ANO-S wavefunction at the B3LYP/6-3G(d) geometry; to

eliminate intruder states, a level shift of 0.2 h was applied in the CASPT2 calculations; b
weight of the zero-order CASSCF in the CASPT2 wavefunction; ¢ oscillator strength for
electronic transition; d Electron excitations within the active space of orbitals depicted in
Figure S3.
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Neutral systems

#n b3lyp/6-311+g(3d,2p)

- STRUCTURE 1lb -

0,3

7 0.000000 0.000000 -2.158529

6 0.000000 0.000000 -0.840209

6 0.000000 0.000000 1.993055

6 -1.207787 0.000000 -0.068346

6 1.207787 0.000000 -0.068346

6 1.217875 0.000000 1.304655

6 -1.217875 0.000000 1.304655

9 -2.363307 0.000000 -0.742736

9 2.363307 0.000000 -0.742736

1 2.163240 0.000000 1.826566

1 -2.163240 0.000000 1.826566

1 0.000000 0.000000 3.073049

E(UB+HF-LYP) = -484.927516183

Zero-point correction= 0.074925 (Hartree/Particle)
Thermal correction to Energy= 0.081800
Thermal correction to Enthalpy= 0.082744
Thermal correction to Gibbs Free Energy= 0.043166
#N B3LYP/6-31G*

- STRUCTURE 1b -

0,3

7 0.000000 0.000000 -2.165935

6 0.000000 0.000000 -0.838326

6 0.000000 0.000000 2.001912

6 -1.211078 0.000000 -0.068636

6 1.211078 0.000000 -0.068636

6 1.220191 0.000000 1.310480

6 -1.220191 0.000000 1.310480

9 -2.364183 0.000000 -0.748518

9 2.364183 0.000000 -0.748518

1 2.171068 0.000000 1.832143

1 -2.171068 0.000000 1.832143

1 0.000000 0.000000 3.086941



E(UB+HF-LYP) = -484.766419476

Zero-point correction=

Thermal correction to Energy=
Thermal correction to Enthalpy=
Thermal correction to Gibbs Free Energy=

#N B3LYP/6-31G*

- STRUCTURE 3b -

0,1
6 -1.511467 -0.953073
6 -1.608513 0.493379
6 -0.509743 1.275286
1 -2.576022 0.969649
6 0.701138 0.519196
9 -0.552620 2.602191
7 1.574480 -0.093520
6 0.835547 -0.901354
9 1.568906 -1.347383
1 -0.383193 -2.745960
6 -0.370088 -1.662698
1 -2.429969 -1.486741

E(RB+HF-LYP) = -484.737462732

Zero-point correction=

Thermal correction to Energy=
Thermal correction to Enthalpy=
Thermal correction to Gibbs Free Energy=

#N B3LYP/6-31G*

- STRUCTURE 4b -

0,1
7 -1.205441 0.755393
6 -1.342016 0.088045
6 -0.330660 -0.144073
6 1.067967 0.155740
6 1.771816 0.234847
6 1.093356 -0.106789
6 -0.140193 0.366641
9 -2.599279 -0.174014
1 -0.654227 -0.450066
1 1.615464 0.340099
1 2.816419 0.542464
9 1.703592 -0.857843
E(RB+HF-LYP) = -484.745623809

Zero-point correction=

Thermal correction to Energy=
Thermal correction to Enthalpy=
Thermal correction to Gibbs Free Energy=

#N B3LYP/6-31G*

I
O OO HOOOOOOOoOOo

.373700
.288891
.102261
.418648
.112100
.054047
.826141
.187966
.253058
.052056
.129186
.601213

.586009
.615871
.511624
.338702
.166555
.061916
.166617
.972588
.502257
.261871
.166204
.000764

0.075208 (Hartree/Particle)
0.082135
0.083079
0.043419

0.076232 (Hartree/Particle)
0.082936
0.083880
0.045044

0.076325 (Hartree/Particle)
0.083174
0.084118
0.044927



- STRUCTURE TS 1b <-> 3b -

0

[

14

6 -1.659246 0.191721 -0.522478

6 -1.685325 0.216649 0.854069

6 -0.499928 0.191727 1.673306

6 0.710978 -0.044018 1.105277

6 0.756784 -0.266105 -0.344960

6 -0.377444 0.191269 -1.125837

9 1.835648 -0.107591 1.816321

7 1.147263 -1.200094 -1.113492

9 -0.249330 0.620675 -2.375987

1 -0.580149 0.301907 2.749701

1 -2.560448 0.301872 -1.117704

1 -2.642027 0.291672 1.363182

E(RB+HF-LYP) = -484.711176481

Zero-point correction= 0.075026 (Hartree/Particle)
Thermal correction to Energy= 0.081554
Thermal correction to Enthalpy= 0.082498
Thermal correction to Gibbs Free Energy= 0.043983

#N B3LYP/6-31G*

- STRUCTURE TS 3b <-> 4b -

0,1

6 -1.557424 0.183686 -0.492767

6 -1.566818 0.004446 0.895626

6 -0.411440 -0.050572 1.691781

6 0.863209 -0.057447 1.118859

6 0.870376 -0.468297 -0.183466

6 -0.413227 -0.011760 -1.279150

9 1.963937 0.353313 1.775769

7 0.463393 -1.145811 -1.175298

9 -0.242384 0.737758 -2.384505

1 -0.496593 -0.058348 2.775591

1 -2.423769 0.623450 -0.980434

1 -2.525429 0.035589 1.405258
E(RB+HF-LYP) = -484.726787630

Zero-point correction= 0.074635 (Hartree/Particle)
Thermal correction to Energy= 0.081114
Thermal correction to Enthalpy= 0.082058
Thermal correction to Gibbs Free Energy= 0.043663

#n b3lyp/6-311++g**
- STRUCTURE 2b+ -

1,
0.000000 0.000000 -2.108289
0.000000 0.000000 -0.840896
0.000000 0.000000 1.954114

[e) W) WEN BN V)



6 -1.264476 0.000000
6 1.264476 0.000000
6 1.248841 0.000000
6 -1.248841 0.000000
9 -2.366587 0.000000
9 2.366587 0.000000
1 2.177597 0.000000
1 -2.177597 0.000000
1 0.000000 0.000000

E(UB+HF-LYP) = -484.596116444

Zero-point correction=

Thermal correction to Energy=
Thermal correction to Enthalpy=
Thermal correction to Gibbs Free Energy=

#n b3lyp/6-31g*

- STRUCTURE 2b+ -

1,2
7 0.000000 0.000000
6 0.000000 0.000000
6 0.000000 0.000000
6 -1.265862 0.000000
6 1.265862 0.000000
6 1.250628 0.000000
6 -1.250628 0.000000
9 -2.367856 0.000000
9 2.367856 0.000000
1 2.181395 0.000000
1 -2.181395 0.000000
1 0.000000 0.000000

E(UB+HF-LYP) = -484.466717281

Zero-point correction=

Thermal correction to Energy=
Thermal correction to Enthalpy=
Thermal correction to Gibbs Free Energy=

#n b3lyp/6-31g*
- STRUCTURE 4b+ -

1,
.136670
.486661
.641861
-0.745554
-1.646774
.318804
0.000000
2.767284
1.142667
-1.215113
-2.708898
-2.287250

(<IN

O RFRFFRFOUOOOOOOO NIN
I
[a

-1

-2

.846180
-0.
-1.

433087
552913

.537082
-0.
.890760
.385339
-0.
-2.

453360

659767
515885

.516074
-0.
.770461

685477

-0.
-0.
.299133
.299133
-0.
-0.
.856497
.856497
.039819

-2,
-0.
.960351
-0.
-0.
.303626
.303626
-0.
-0.
.860975
.860975
.047624

[eNeNeNelNolNeNoNoNeolNo N No)

063778
063778

749909
749909

112962
839992

063760
063760

754411
754411

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

0.075944 (Hartree/Particle)
0.083040
0.083984
0.044132

0.076605 (Hartree/Particle)
0.083689
0.084633
0.044827



E(UB+HF-LYP) = -484.592568598

Zero-point correction= 0.076948 (Hartree/Particle)
Thermal correction to Energy= 0.083995
Thermal correction to Enthalpy= 0.084939

Thermal correction to Gibbs Free Energy= 0.043798



