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Figure S1 Optimized structures of initial-H-abstraction and OH addition of LK with OH
calculated at M06-2X/6-311+G(d,p) level of theory
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Figure S2 Optimized structures of secondary reactions of LK with O, HO; and NO
calculated at M06-2X/6-311+G(d,p) level of theory

Table S1: Relative energy, enthalpy and Gibb’s free energy of initial reaction mechanism
of LK with OH calculated at MO06-2X, ®B97X-D and CCSD(T)/
6-311+G(d,p) level of theory.

REACTION M06-2X ®B97X-D CCSD(T)
PATHWAYS  AE AH AG AE AH AG AE
R 0 0 0 0 0 0 0
RC1 -8.51 -6.56 113 -7.85 -6.11 1.58 -4.82
TS1 -1.65 -2.60 6.51  -4.16 -4.42 4.69 -0.33
IC1 -37.95  -3625 -29.20 -38.22  -36.33  -29.33  -32.65
I1+H,0 2947  -29.64 -30.82 -30.05 -30.24 -31.34 -25.51

TS2 -1.37 -2.19 7.07 -3.62 -3.94 5.21 0.64




I1C2 -38.71 -37.60  -31.03 -39.85  -3870 -32.69  -36.29

12+H,0 -31.40 -32.17  -33.57  -32.77  -33.42  -34.83 -29.68
TS3 3.22 1.64 10.11 0.94 -0.73 7.70 4.95
I1C3 -12.84 -11.51 -6.14  -12.12  -10.84 -5.26 -9.98

I3+H,0 -8.26 -8.17 -9.42 -7.38 -7.28 -8.54 -6.83
TS4 3.69 231 10.50 -1.49 -1.74 6.21 5.66
1C4 -33.94 -33.21  -26.52  -34.77  -33.88 -2742  -31.73

14+H,0 -27.69 -28.23  -28.99 -28.98 -29.39  -30.13 -26.28
TSS -0.55 -1.46 6.27 -2.33 -1.76 5.86 0.78
ICS -36.31 -35.77  -29.69 -37.26  -36.82  -32.11 -33.58

I5+H,0 -30.43 -31.44  -33.54 -31.73 -32.62  -3480  -28.97
TS6 -1.43 -2.50 7.11 -3.47 -4.45 5.20 0.64
IC6 -24.70 -24.04  -17.06 -2426  -23.56 -15.63 -20.78

16+H,0 -17.67 -18.94  -20.35 -17.31 -18.56  -20.00  -14.86
TS7 3.54 2.03 10.41 0.55 -0.63 7.91 5.03
I1C7 -29.87 -28.15  -20.75  -29.08 -27.33  -20.24  -26.22

17+H,0 -21.40 -21.70  -22.48 -21.06  -21.33  -22.25 -19.16
TS8 -6.60 -4.70 5.80 -8.96 -6.74 3.90 -3.92

I8 -30.95 -27.32  -18.53 -33.06 -2922  -19.55  -25.98
TS9 -7.27 -5.45 4.52 -9.22 -7.40 2.53 -5.12
19 -35.58 -32.37  -21.89  -34.12  -3093 -2048  -31.04

Table S2: Relative energy, enthalpy and Gibb’s Free energy of initial reaction mechanism
of LK with OH calculated at MP2/6-311+G(d,p) level of theory.

l}e;‘:g;“ AE AH AG
R 0 0 0
RC1 -6.24 462 2.57
TS1 238 1.10 10.31
IC1 -32.30 -29.01 2242

11+H,0 -23.58 -22.04 -23.28



TS2 4.73 4.67 13.32

I1C2 -33.52 -32.11 -26.45
12+H,0 -26.97 -27.23 -28.36
TS3 9.75 9.29 17.93
IC3 -11.43 -8.74 -1.60
I3+H,0 -4.81 -3.76 -4.75
TS4 8.11 7.53 15.93
1C4 -29.69 -28.53 -21.62
14+H,0 -23.81 -23.99 -24.63
TSS 5.26 4.96 13.18
ICS -31.55 -30.73 -25.50
I5+H,0 -26.27 -26.79 -29.17
TS6 3.36 2.46 12.06
I1C6 -24.25 -22.13 -15.77
16+H,0 -17.45 -17.40 -18.75
TS7 6.98 5.67 15.00
I1C7 -26.08 -23.83 -16.54
17+H,0 -17.67 -17.46 -18.39
TSS 3.50 6.38 16.37
I8 -28.41 -24.58 -15.36
TS9 1.19 3.97 14.28
19 -33.67 -30.38 -19.95

Table S3: Relative energy, enthalpy and Gibbs Free energy of reaction mechanism of LK
with O,, NO and HO, calculated at M06-2X and ®B97X-D with 6-311+G(d,p)
level of theory.



REACTION PATHWAYS M06-2X ®wB97-XD
AE AH AG AE AH AG
11+0, 0 0 0 0 0 0
110 -24.97 -22.24 -16.81 -20.83 -17.86 -3.07
110+HO, 0 0 0 0 0 0
TS10 -0.57  -1.83 -138 074 -1.04 -0.67
P1 -29.71 -31.07 -34.73 -19.24 -20.68 -24.96
110+NO 0 0 0 0 0 0
P2 -32.08 -31.77 -31.58 -28.63 -28.65 -29.44
12+0, 0 0 0 0 0 0
111 -20.94 -17.70 -14.46 -18.42 -15.01 -6.13
111+HO, 0 0 0 0 0 0
TS11 2234 1949 1732 2235 19.15 1598
P3 -22.47 -2431 -28.20 -12.39 -14.42 -19.36
I11+NO 0 0 0 0 0 0
P4 -32.67 -32.39 -3296 -29.10 -2891 -29.87
13+0, 0 0 0 0 0 0
112 -46.02 -43.42 -38.83 * * *
112+HO, 0 0 0 0 0 0
TS12 1266 1041 885 11.56 936  7.82
P5 -29.10 -30.37 -33.63 -19.78 -21.12 -25.36
112+NO 0 0 0 0 0 0
P6 -35.09 -34.84 -3451 -31.60 -31.48 -30.93
14+0, 0 0 0 0 0 0
113 -22.71 -18.82 -15.21 -19.55 -15.65 -6.68
113+HO, 0 0 0 0 0 0
TS13 .57 0.14 050  3.20 1.16 1.36
P7 -24.86 -26.23 -29.77 -14779 -16.11 -19.42
113+NO 0 0 0 0 0 0
P8 -35.77 -35.34 -3491 -31.39 -31.16 -30.95
15+0, 0 0 0 0 0 0
114 -22.17 -18.65 -14.96 -19.76 -16.16 -6.77
114+HO, 0 0 0 0 0 0
TS14 2093 1858 1691 19.87 17.41 15.53
P9 -25.68 -2691 -29.28 -15.21 -16.62 -19.96
114+NO 0 0 0 0 0 0
P10 -36.02 -35.60 -34.92 -31.68 -31.38 -30.19
16+0, 0 0 0 0 0 0
115 -37.44 -32.82 -25.54 -34.62 -30.04 -12.54
115+HO, 0 0 0 0 0 0
TS15 2278 1971 1859 21.81 18.99 17.57
P11 -24.46 -25.78 -28.52 -14.62 -16.01 -17.65




115+NO 0 0 0 0 0 0

P12 -32.80 -32.47 -32.46 -29.13 -28.95 -30.30
17+0, 0 0 0 0 0 0
116 -26.28 -22.60 -18.18 -24.69 -20.87 -9.79
116+HO, 0 0 0 0 0 0
TS16 6.67 223 2.09 1148 726 747
P13 -28.92 -30.13 -33.51 -18.07 -19.39 -24.08
116+NO 0 0 0 0 0 0
P14 -33.93 -33.35 -32.92 -29.66 -2943 -27.75
I8 + O, 0 0 0 0 0 0
117 -36.58 -36.15 -35.20 -32.84 -32.14 -30.98
117+HO, 0 0 0 0 0 0
TS17 290 243 2.71 235 2.04 1.91
P15 -51.47 -50.92 -51.04 -49.87 -48.05 -49.47
117+NO 0 0 0 0 0 0
P16 -33.50 -31.85 -32.01 -29.58 -28.74 -28.01
19+0, 0 0 0 0 0 0
118 -35.98 -33.24 -31.52 -34.89 -34.14 -33.85
118+HO, 0 0 0 0 0 0
TS18 3.88 356 3.0l 414 398 3.84
P17 -27.97 -26.54 -2637 -26.18 -25.69 -26.01
118+NO 0 0 0 0 0 0
P18 -89.56 -86.48 -87.05 -87.25 -86.14 -86.48

*denotes structure not converged

Table S4: Relative energy, enthalpy and Gibbs Free energy of reaction mechanism of LK
with O,, NO and HO, calculated at MP2/6-311+G(d,p) level of theory.

Reaction Energy AE AH AG




11+0, 0 0 0

110 -23.68 -22.24 -16.00
110+NO 0 0 0
P2 -9.83 -10.20 -10.27
12+0, 0 0 0
111 -19.64 -16.69 -11.77
I111+NO 0 0 0
P4 -6.51 -7.13 -8.44
13+0, 0 0 0
112 * * *
112+NO 0 0 0
Pé6 -9.71 -10.39 -10.86
14+0, 0 0 0
113 -18.75 -13.83 -9.51
113+NO 0 0 0
P8 -8.58 -9.01 -9.37
15+0, 0 0 0
114 -20.32 -15.41 -10.13
114+NO 0 0 0
P10 -8.34 -8.83 -8.99
16+0, 0 0 0
115 -29.60 -29.06 -19.07
115+NO 0 0 0
P12 -7.36 -7.96 -8.45
17+0, 0 0 0
116 -21.82 -18.62 -13.02
116+NO 0 0 0
P14 -8.44 -8.94 -8.56

Reaction of HO, : Reactants of HO, structures are not converged in MP2 method
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Figure S3 Arrhenius plot for the initial reaction mechanism of LK with OH



