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Methanimine Ethanimine N-Methylmethanimine
[CH,=NH] [CH,CH=NH] [CH;N=CH,]

2-Propanimine 2-Iminoethanol
[(CH,),C=NH] [HOCH,CH=NH]

Figure S1. Global minimum of five typical imines obtained at CCSD(T)/aug-cc-pVTZ//MP2/6-
31+G(3df,2p) level. The white, red, blue, and gray spheres represent H, O, N, and C atoms,

respectively.



(A)
10.0]

5.0

(©)
10.0

5.0

-15.0

-20.0

Figure S2.

AE (keal mol™)

Ps,12.23 CIHNCHCH,OH
Py 0.69
\PCs.52.99)
R( 2 0.23 e
L BT ST 0,
Rs =77 TSe3 153
R(_!.z 177 5 \PCs3-5.13 ___p,.,.2.98
i RCsy-411 TSgy-2.59" | e -
’ s —Ps; 6.96
| IN=CHCH,0H )
el bW PCsy-10.80 INCH(CHCH,OH
= 3 NS | ¥
H_ s C._
iy
i “ Hs —

HT T PCqyy-2121

(B)

AE (keal mol™)

Py 5897 soial CHCNHCI
TS (814 CH,NHCI /o6
S 3. 5.0 FCH;CH=NH
TSy, 2.35 ] N
WeNH -0l TS 089 Py 008 o N - HC oo +-Cl Py 5.68 CHACH=NH + HCI
R . . o
' Ts,_z._n 60 PC- 1. 79 trans-CH=NH+HCL 5 3 PGI223 p 51 CHC=NH+ HCI
R(.H.ss TS 5-4.39, | Prz .30 i == AP0, -8.36 — i
l‘(‘-u -6.38 il o Py -8.59 CH,CH=NH + HCl
1 2 \ . <10 SH 1.6
H. _H Prg-13.13 CH,=N + HCl N CICH;CHNH =, T
e~ \ — 2 2 'Coe14.93 Py g -10.55 CHyCH= N+ HCI
c NCHNH = — Il 2.5 - §-
4 I CICH;NH Py3-12.22 -15.0 /,CE_‘\ H,
5 N'\H PCy3-15.78 aH f~ H PCz.a3 15.59
3 H 1
3
D
AE (keal mol™") (D) AE (keal mol'")
Py ;8.19 10,0+
1837426 CHyN(CDCH, Py, 435 CHy(CH)C=NI + 1IC1
[CN=CH, ST : S0 cH), 0Nl
3 2 S Py 1.87 CHyN=CH + HCl . /
Ll / s-u-|39P(31-DUﬁ 31 bl ok “TF294 CII3(CH)C=NH + HCI
RC3.-0.34 i e — 1.66 CHy;N=CH + HCl
= e s 3 Py 682 CHy(CH)C=NH + HCI
? 2 167\PCss-3.09 —_ S0l e
\ oS == Py 201 CHN=CH, +HCL ™ . o _l’ R TP T CH3(CHy)C=NH + HCl
- 3.2 - I 4.7 - T
RCy,, -6.12 |FCsa-3.63 10,00 RCL S04 45 -10- S Py 1035 (CHY),C=N + HCI
1 2 . 3 (( u,)z( (CINH= 1t i
H.gH ':-PH‘IS-“Z_ CH;N=CH, +HCl  -15.0F2 "'\é-, —f__l;(;a.m ::-2;
Il CHNCH,Cl=" /Py 45-12.00 S “s.506 - 14
iN.___Hs \ e’ - 20.0LtH Hy PC,4-15.46
E.\H“ PC; 5 -18.59 7H/N
5

IIE\'=(‘II(‘]I2(.) +HCl

HN=CCH,OH + HCI

N=CHCH,OH + HCl

_——P5 1 -20.52 HN=CHCHOH + HCI

ZPE-corrected potential energy surface for the reaction of (A) CH,=NH, (B)

CH3;CH=NH, (C) CH3N=CH,, (D) (CH3)C=NH, and (E) HN=CHCH,OH with -ClI calculated at the
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Figure S3. Reaction rate constants (kci) for the reactions of (A) CH,=NH, (B) CH3CH=NH, (C)
CH3;N=CH,, (D) (CH3)C=NH, and (E) HN=CHCHOH initiated by -Cl in the temperature range
0f 260 - 300 K.
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Figure S4. Branching ratios (I') for the formation of products for the reactions of (A) CH,=NH, (B)
CH;CH=NH, (C) CH3N=CHa, (D) (CH3)C=NH, and (E) HN=CHCH,OH initiated by -Cl in the
temperature range of 260 - 300 K.
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Figure SS5. ZPE-corrected potential energy surfaces for the isomerization and dissociation of (A)
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Table S1. Lennard-Jones parameters of the intermediates for various reactions used in the MultiWell

or MESMER simulations.

Reactions o/(A) #(K)
CH>=NH + -Cl 4.8 408
CH3CH=NH + -Cl 5.3 445
CH3N=CH; + -Cl 5.3 427
(CH3),C=NH + -Cl 5.7 473
HN=CHCH;O0H + ‘Cl 5.0 557
CHx=N"+ O, 4.5 326
CH3;CH=N" + O 5.1 453
(CH3),C=N" + O, 5.6 480
‘N=CHCH20H + O, 5.2 570
CH>=N" +NO 4.6 429
CH3;CH=N- + NO 5.2 526
(CH3),C=N" + NO 5.6 514

‘N=CHCH>OH + NO 53 603




Table S2. Calculated £, and AE values (in kcal mol!) of TSs.; for the -Cl + CH3N=CH, reaction at
the CCSD(T)/aug-cc-pVTZ//MP2/6-31+G(3df,2p) and CCSD(T)/6-311+g(2df,2p)//MP2/6-
31+G(d,p) methods.

Methods Ea AE

CCSD(T)/aug-cc-pVTZ

/IMP2/6-31+g(3df,2p) 1.91 1.87

CCSD(T)/6-311+g(2df,2p)

/IMP2/6-31+G(d,p) 2.77 2.74




Table S3. NBO charge distribution for all TSs of the reactions of five imines and -Cl.

Species Number Cites Charge
TSi4 1 C site 0.097

2 N site -0.671

9 3 3 H1 site 0.198

4 H2 site 0.140

5 H3 site 0.404

6 Cl site -0.168

TSi2 1 C site 0.045

2 N site -0.670

‘ d 3 H1 site 0.144
4 H2 site 0.214

9

5 H3 site 0.399

6 Cl site -0.131

TS13 1 C site -0.060
q 2 N site -0.321

‘ v 3 H1 site 0.245
3 4 H2 site 0.225
5 H3 site 0.340

6 Cl site -0.428

TS14 1 C site -0.096

2 N site -0.571

3 H1 site 0.210




TS5

TS2-1

TSz

H2 site 0.223
H3 site 0.371
Cl site -0.137
Csite -0.108
N site -0.625
HI site 0.189
H2 site 0.200
H3 site 0.427
Cl site -0.083
ClI site 0.100
N site -0.665
HI site 0.187
H2 site 0.382
C2 site -0.442
H3 site 0.243
H4 site 0.243
HS5 site 0.222
Cl site -0.271
C1 site 0.087
N site -0.628
H1 site 0.189
H2 site 0.379
C2 site -0.469
H3 site 0.246



TS24

TS2-5

H4 site 0.220
HS site 0.254
Cl site -0.278
Cl site 0.087
N site -0.629
HI site 0.189
H2 site 0.379
C2 site -0.469
H3 site 0.220
H4 site 0.246
HS5 site 0.254
Cl site -0.278
Cl site 0.210
N site -0.702
H1 site 0.140
H2 site 0.387
C2 site -0.708
H3 site 0.241
H4 site 0.246
HS5 site 0.250
Cl site -0.064
Cl site 0.143
N site -0.345
HI site 0.250



TS26

TS27

H2 site 0.347
C2 site -0.705
H3 site 0.254
H4 site 0.254
HS site 0.249
Cl site -0.447
Cl site 0.116
N site -0.575
H1 site 0.221
H2 site 0.376
C2 site -0.698
H3 site 0.247
H4 site 0.239
HS site 0.253
Cl site -0.179
Cl site 0.076
N site -0.648
HI site 0.193
H2 site 0.428
C2 site -0.715
H3 site 0.240
H4 site 0.235
HS site 0.243
Cl site -0.051




TS3.1

TS3

TS33

9

Cl site -0.438
N site -0.479
C2 site 0.072
HI site 0.193
H2 site 0.234
H3 site 0.234
H4 site 0.186
HS site 0.142
Cl site -0.144
Cl site -0.445
N site -0.451
C2 site 0.105
HI site 0.225
H2 site 0.235
H3 site 0.235
H4 site 0.183
HS5 site 0.230
Cl site -0.318
C1 site -0.387
N site -0.492
C2 site -0.045
HI site 0.137
H2 site 0.232
H3 site 0.232



TS34

TS3:5

TSz

&

H4 site 0.177
HS site 0.202
Cl site -0.056
Cl site -0.267
N site -0.492
C2 site -0.012
HI site 0.206
H2 site 0.245
H3 site 0.203
H4 site 0.163
HS5 site 0.201
Cl site -0.246
Cl site -0.267
N site -0.492
C2 site -0.012
HI site 0.206
H2 site 0.203
H3 site 0.245
H4 site 0.163
HS5 site 0.201
Cl site -0.246
Cl site -0.462
N site -0.399
C2 site -0.089



TS4.1

HI site 0.192
H2 site 0.238
H3 site 0.230
H4 site 0.198
HS site 0.230
Cl site -0.140
Cl site -0.425
N site -0.448
C2 site -0.110
HI site 0.221
H2 site 0.239
H3 site 0.225
H4 site 0.183
HS site 0.208
Cl site -0.094
Cl site 0.268
N site -0.681
HI site 0.384
C2 site -0.438
H2 site 0.221
H3 site 0.246
H4 site 0.246
C3 site -0.686
HS site 0.233



TS42

9)%3
2 Jo%

¥ I
TS43
100}
30
d 9

10 H6 site 0.257
11 H7 site 0.233
12 Cl site -0.283
1 Cl1 site 0.259
2 N site -0.630
3 H1 site 0.366
4 C2 site -0.465
5 H2 site 0.239
6 H3 site 0.249
7 H4 site 0.221
8 C3 site -0.691
9 H5 site 0.247
10 H6 site 0.232
11 H7 site 0.251
12 Cl site -0.278
1 Cl1 site 0.259
2 N site -0.630
3 H1 site 0.366
4 C2 site -0.465
5 H2 site 0.239
6 H3 site 0.221
7 H4 site 0.249
8 C3 site -0.691
9 HS site 0.247



10 H6 site 0.251
11 H7 site 0.232
12 Cl site -0.278
1 Cl1 site 0.271
2 N site -0.675
3 H1 site 0.371
4 C2 site -0.698
5 H2 site 0.237
6 H3 site 0.242
7 H4 site 0.242
8 C3 site -0.426
9 H5 site 0.241
10 H6 site 0.241
11 H7 site 0.227
12 Cl site -0.272
1 Cl site 0.257
2 N site -0.637
3 H1 site 0.369
4 C2 site -0.703
5 H2 site 0.232
6 H3 site 0.256
7 H4 site 0.239
8 C3 site -0.448
9 H5 site 0.241



TS47

9

U

P

10 H6 site 0.222
11 H7 site 0.257
12 Cl site -0.285
1 Cl1 site 0.257
2 N site -0.637
3 H1 site 0.369
4 C2 site -0.703
5 H2 site 0.232
6 H3 site 0.239
7 H4 site 0.256
8 C3 site -0.448
9 H5 site 0.222
10 H6 site 0.241
11 H7 site 0.257
12 Cl site -0.285
1 Cl site 0.328
2 N site -0.359
3 H1 site 0.344
4 C2 site -0.683
5 H2 site 0.251
6 H3 site 0.248
7 H4 site 0.248
8 C3 site -0.701
9 HS site 0.250



TS48

TSs.1

10 H6 site 0.250
11 H7 site 0.281
12 Cl site -0.456
1 Cl1 site 0.311
2 N site -0.562
3 H1 site 0.367
4 C2 site -0.691
5 H2 site 0.242
6 H3 site 0.239
7 H4 site 0.253
8 C3 site -0.682
9 H5 site 0.244
10 H6 site 0.236
11 H7 site 0.259
12 Cl site -0.216
1 Cl1 site 0.147
2 N site -0.744
3 H1 site 0.394
4 C2 site -0.051
5 H2 site 0.167
6 H3 site 0.223
7 O site -0.808
8 H4 site 0.542
9 H5 site 0.199



TSs.3

TSs.4

10 Cl site -0.069
1 C1 site 0.147
2 N site -0.744
3 H1 site 0.394
4 C2 site -0.051
5 H2 site 0.223
6 H3 site 0.167
7 O site -0.808
8 H4 site 0.542
9 HS site 0.199
10 Cl site -0.069
1 Cl site 0.225
2 N site -0.732
3 H1 site 0.405
4 C2 site -0.106
5 H2 site 0.218
6 H3 site 0.218
7 O site -0.817
8 H4 site 0.532
9 H5 site 0.129
10 Cl site -0.071
1 Cl site 0.108
2 N site -0.351
3 H1 site 0.339



TSs.5

TSs.6

4 C2 site -0.101
5 H2 site 0.236
6 H3 site 0.218
7 O site -0.796
8 H4 site 0.517
9 HS site 0.254
10 Cl site -0.423
1 C1 site 0.116
2 N site -0.682
3 H1 site 0.388
4 C2 site -0.184
5 H2 site 0.247
6 H3 site 0.258
7 O site -0.303
8 H4 site 0.398
9 HS site 0.192
10 Cl site -0.430
1 C1 site 0.082
2 N site -0.603
3 H1 site 0.390
4 C2 site -0.093
5 H2 site 0.204
6 H3 site 0.229
7 O site -0.815



TSs.7

%

3

8 H4 site 0.530
9 HS site 0.235
10 Cl site -0.159
1 Cl1 site 0.053
2 N site -0.634
3 H1 site 0.431
4 C2 site -0.115
5 H2 site 0.208
6 H3 site 0.224
7 O site -0.807
8 H4 site 0.503
9 H5 site 0.200
10 Cl site -0.062




Table S4. Calculated E, values (in kcal mol™!) for the CH,=N + O, CH;CHN + O3, (CH3),C=N" +
O, and HOCH;CHN + O; reactions at the CCSD(T)/aug-cc-pVTZ//MP2/6-31+G(3df,2p),
and CCSD(T)/aug-cc-pVTZ//MP2/aug-cc-

CCSD(T)/6-311+G(2df,2p)//M06-2X/6-31+G(d,p)

pVTZ methods.

Methods TS10-1 TS1114  TS12a1 TS1314  TSu2-r TS12-2
Sﬁg?_ﬁf;&g;z 6.10 504 4319 503 479  31.80
Ciif()g_g;i;fg(gf)p) 1225 10.86 49.05 10.89  7.01  31.89
CCSD(T)/aug-ce-pVTZ 583 484 4298 487 461 3172

/IMP2/aug-cc-pVTZ




Table S5. Calculated E, values (in kcal mol™") for the CH,=N + NO, CH;CHN + NO, (CH3),C=N- +
NO and HOCH>CHN + NO reactions at the CCSD(T)/aug-cc-pVTZ//MP2/6-31+G(3df,2p),
CCSD(T)/6-311+G(2df,2p)//M06-2X/6-31+G(d,p) and CCSD(T)/aug-cc-pVTZ//MP2/aug-cc-
pVTZ methods.

Methods TS14-2 TS15-2 TS16-2 TS17-2

CCSD(T)/aug-cc-pVTZ

JIMP2/6-31+g(3df,2p) 6.7 5.29 3.81 4.89
CCSD(T)/6-311+G(2df,2p)

//M06-2X/6-31+G(d,p) 1405 1231 962 1159

CCSD(T)/aug-cc-pVTZ 6.50 510 - i

//MP2/aug-cc-pVTZ




Table S6. Calculated energies of NO-adducts (in kecal mol™) for the CH>=N + NO, CH3CHN + NO,
(CH3),C=N- + NO and HOCH,CHN + NO reactions at the CCSD(T)/aug-cc-pVTZ//MP2/6-
31+G(3df,2p) and CCSD(T)/6-311+G(2df,2p)//M06-2X/6-31+G(d,p) methods.

Methods IMi4-1 IMis-1 IMi6-1 IMi71

CCSD(T)/aug-cc-pVTZ

IIMP2/6-31+¢(3df.2p) 2621 2751 2802 -30.95

CCSD(T)/6-311+G(2df,2p)

//M06-2X/6-31+G(d.p) 2058 2399 2317 2571




