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Table S1: The relative energy (AE in kcal/mol), enthalpy (AH in kcal/mol) and Gibbs free energy (AG in kcal/mol) for the initial reaction of 1,3,5-TMB
with OH radical calculated at M06-2X, w-B97XD, MPWI1K, UCCSD(T) with 6-311++G(d,p) basis set and from CBS-QB3, G3B3 and ROCBS-QB3
methods. T1-diagonestic value (T1) for the reactive species calculated at RCCSD(T)/6-311++(d,p) method.

MO06-2X w-B97XD MPWI1K UCCSD(T) CBS-QB3 G3B3 ROCBS-QB3 RCCSD(T)
Species

AE | AH [AG| AE [AH|AG| AE | AH [AG | AE | AH | AG | AE |AH | AG | AE [AH |AG | AE | AH [ AG | AE | AH | AG | T1

R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
RC1 33| -57 |-76| 25 [-41]|-63) 35| -53|-68|-41]-68(-85(-48(-73]1-98]-51|-80([-96]-41]-69]-9.6]-3.8(-621-8.1]0.01
TS1 47 63 | 89| 93 |11.6(134]| 72 88 [93 169|172 185(73 (8419968 ]795(92|76]93]100] 6.1 (7.8 84 ]0.02
IC1 -10.6] -12.4 |-14.7] -8.4 (-10.3]-12.6] -10.8 | -11.4 |-12.5]|-10.5(-13.5|-14.9]|-10.3(-12.2]-15.3|-12.7(-14.2]-16.8| -9.3 [-11.2]-14.8| -9.8 |-12.3]-13.7] 0.02

I11+H,0 | -7.3 | -9.6 [-12.5| -6.6 |-85|-94 | -7.1 | -8.6 |-10.7( -8.5 |-10.7]-13.0] -9.0 |-11.8(-13.8| -10 |-12.7]-14.5| -8.2 [-10.8]-13.3| -8.2 |-10.1{-12.1{ 0.01
TS2 751 9.8 |114] 56 | 7.1 | 85| 8.1 94 110862 75191516583 5471186 ([55(71]192]59]71]298]/0.01
IC2 -84 -10.6 |-12.6 -7.1 [-85-97| -62 | -7.7 [-9.1|-83]-9.9 [-10.2( -9.8 [-11.4|-13.1|-12.5]-14.1-15.7| -8.5 |-10.3]-12.9] -7.6 | -8.8 | -9.5 | 0.02

I2+H,0 | -5.7( -76 [-93| 43 |-65]|-7.8 -5.8 | -8.0 |-10.5(-73|-9.1 |-10.7] -8.4 |-10.2{-12.4 -9.1 |-10.8]-12.9| -7.6 | -9.6 |-12.1| -6.9 | -8.2 |-11.3| 0.01
TS3 31| 54 | 72| 46 | 68| 80| 65 52 1741404415646 |55]165(23]38]59([63]74]67]|48]51]6.2]0.02

I3 -12 | -14.3 [-16.6] -10.7 |-12.4|-14.6 -11.3 | -12.6 |-14.4(-15.4|-17.5|-18.2]|-14.7]-16.2(-18.1 -17 |-17.4]-19.2|-13.8(-15.1|-17.6]|-14.6]|-16.3|-17.4 0.02
TS4 16| 34 |51 28 [39 (51 ] 3.0 43 152106 (223919253311 (22]31]31]35(41(04]25]4.4]0.01
14 -14.1{ -17.5 [-19.0 -16.4 |-17.4]-18.8| -15.7 | -16.1 |-17.4|-18.8(-19.2]-21.2]-17.2]-20.0]-22.4(-17.1|-19.8|-21.8]-16.4|-18.6(-22.1(-17.5]|-18.7]-18.8] 0.01
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Table S2: The relative energy (AE in kcal/mol), enthalpy (AH in kcal/mol) and Gibbs free energy (AG in kcal/mol) for the reaction of I1 with O, and 15
with HO, and NO radicals calculated at M06-2X, w-B97XD, MPWI1K, UCCSD(T) and RCCSD(T) with 6-311++G(d,p) basis set and CBS-QB3 and
G3B3 and ROCBS-QB3 methods. T1-diagonestic value (T1) for the reactive species calculated at RCCSD(T)/6-311++(d,p) method.

MO06-2X w-B97XD MPWI1K UCCSD(T) CBS-QB3 G3B3 ROCBS-QB3 RCCSD(T)
Species
P AE| AH |AG| AE |AH|AG| AE | AH |AG|AE |AH|AG | AE |AH | AG | AE [AH | AG | AE | AH | AG | AE | AH | AG | T1
11+0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.01
I5 -31.5] -33.1 |-34.4| -30.3 [-32.4|-34.9] -32.6 | -33.6 |-36.6]-32.6|-34.1|-36.7|-33.9|-35.7|-37.4]1-34.5]|-35.1|-36.6|-33.6(-35.2|-37.3|-31.8|-33.6(-35.7| 0.02
I5+HO, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
RC2 -11.5] -13.3 |-15.7] -10.4 |-11.8|-13.1] -9.8 [-11.2 |-12.4]-13.6|-15.7|-17.5|-14.0]-15.9]-17.2|-14.8|-16.1|-18.2|-12.7|-15.1|-17.1|-12.6|-14.9[-16.6( 0.01
TS5 2.4 4.5 6.9 34 6.1 175 4.10 68 [ 81 | 18132154129 (5183305889 |31|58|84]23]38]5910.01
PC1 -41.8| -44.5 |-47.3| -40.5 |-41.8|-43.4] -41.8 | -42.7 [-43.0(-42.1|-44.1]|-46.2|-44.5|-46.3(-47.9|-43.4]|-46.2]|-48.8(-43.6(-45.6|-47.9|-41.9]|-43.6]-45.2| 0.02
P1+O, [-29.2] -31.6 |-34.8| -28.5 [-29.7(-31.1] -29.3 | -30.5 | 31.8 |-30.41-32.7|-35.0(-31.5[-33.5]-35.6]-32.0|-34.5|-37.1|-31.1|-33.1(-35.6]-30.1|-31.9|-34.4] 0.03
I5+NO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.02
16 -36.4| -37.6 |-39.8| -34.7 |-36.2|-38.6| -35.4 | -36.7 |-38.8]-35.7|-36.2|-37.5|-37.6|-38.4]|-41.4]1-38.6|-39.7|-41.8|-36.8(-38.4|-41.3|-34.7|-35.4[-36.8| 0.02
TS6 5.8 8.5 9.1 6.5 74 1 8.2 5.1 845192 (43| 75|85 ]|138 |66 |72 (447218314171 ]| 78|46 83]9.3]0.01
I7+NO, [-39.4| -38.7 |-37.6| -37.5 |-38.21-39.7| -40.2 | -37.6 |-38.5|-38.61-39.4|-40.6(-40.6(-39.7(-40.4|-41.2]1-40.2(-39.6(-39.8-39.21-40.01-37.5]-38.8(-39.5| 0.01
17+0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
RC3 94 -11.7 |-13.6] -8.3 |-10.5]-12.4] -9.8 | -11.0|-13.7|-11.6(-13.2(-15.2(-12.1]-14.3]|-16.7|-12.5[-14.8(-16.3|-11.4|-14.1]|-16.5|-11.2|-12.6(-14.2] 0.03
TS7 4.4 6.8 8.6 5.1 64 | 7.7 5.7 6.8 71 47160 73|44 |54 (64|41 |58]64|49|55]6.6]52]550] 7.8 (0.02
PC2 -35.7] -38.5 [-40.3| -36.3 [-37.8|-38.7| -36.9 | -37.5 |-39.9]-36.6]|-39.2|-41.5(-35.5[-40.8]-42.9]-36.7|-41.5|-42.9(-34.7|-40.6(-42.51-35.4|-38.4|-40.7] 0.03
P2+HO, |-28.9| -30.6 |-32.5] -27.1 [-29.5|-31.6| -28.4 | -29.8 |-31.5(-30.4(-32.7|-33.8]1-31.01-33.1|-35.3(-31.6|-33.4|-35.1] -31 [-33.1(-35.3(-29.9(-32.1]-34.8] 0.02




Table S3: The relative energy (AE in kcal/mol), relative enthalpy (AH in kcal/mol) and Gibbs free energy (AG in kcal/mol) for the reaction of 14 with O,
and subsequent reactions calculated at M06-2X, w-B97XD, MPW1K, RCCSD(T) and UCCSD(T) with 6-311++G(d,p) basis set and CBS-QB3, G3B3
and ROCBS-QB3 methods. T1-diagonestic value (T1) for the reactive species calculated at RCCSD(T)/6-311++(d,p) method.

MO06-2X w-B97XD MPWI1K UCCSD(T) CBS-QB3 G3B3 ROCBS-QB3 RCCSD(T)

Species
P AE| AH [AG| AE |AH|AG| AE | AH |AG|AE [AH|AG | AE |AH|AG | AE |AH |AG | AE | AH | AG | AE | AH | AG | T1
14+0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.01
RC4 23| 48 |-72) 20 |-34]|-56]| 30 | 47 |-6.1|-35]|-58(-8.14(-47]-6.11-9.1|-51]-7.8[-100(-45|-56]|-8.6]|-29]|-461]-7.5/(0.01
TS8 1.8 3.1 54 2.3 43 | 6.9 2.7 5.1 7311312513610 ]26]135]105]120]3214 (32|41 ]15]28]4210.03
PC3 -43.2| -46.4 |-49.8| -42.6 |-44.7|-47.2| -43.1 | -45.2 |-48.4|-44.6|-47.81-50.9]-45.1]-48.6(-51.5|-46.01-49.31-52.21-39.8(-47.6(-50.7|-43.41-47.11-50.1] 0.03
P3+HO, |-32.2] -34.8 |-37.5] -31.1 [-33.2]-36.8| -34.7 | -36.4 | -37. |-37.2|-38.5|-39.1|-37.5|-38.6]-39.8|-35.1|-37.1|-40.3(-37.1|-37.8]-39.3|-36.3[-37.9(-38.3| 0.04
I8 -52.6| -54.2 |-42.9| -52.5 [-53.3]-54.9] -51.3 | -52.3 |-54.81-53.5]|-56.3|-57.0(-53.3|-55.7]-57.41-55.2|-56.9[-58.2|-52.8(-55.1|-56.6|-52.8|-55.4|-56.4| 0.02
TS9 97 1 114 | 12. ] 103 [11.6]12.8] 9.1 104 [11.3] 8.7 19.66]110.1| 87 | 9.6 104 | 88 |10.1]11.3] 9.2 110.1|10.8] 8.6 | 9.8 110.7]0.02
19 -37.3] -40.1 |-41.5] -36.7 |-38.9]-39.5] -36.9 | -38.4 |-39.7]1-35.2|-38.31-40.6(-38.3|-42.51-43.51-39.9|-42.8|-44.3|-37.9(-41.7|-43.2|-34.1|-37.2(-39.2| 0.02
TS10 146 15.1 |16.5] 160 [17.5]18.4| 158 | 16.6 | 1831331431159 ]112.11134|146(15416.8|14.7112.6|13.8(15.1(13.7(14.7]116.4]0.02
110 -25.7] -27.2 |-29.8| -23.5 [-25.0]-26.9| -24.4 | -25.8 |-27.21-28.3|-27.51-28.3|-23.6|-24.3]1-28.41-30.4|-31.2[-30.8|-23.2(-23.6|-27.7|-26.9|-26.4|-27.4| 0.02
TS11 168 184 |19.1] 17.6 |189]203] 163 | 17.7 119.1 1145|168 18. [15.6]16.817.6|140|15317.0(16.2(17.4|179|152|17.1(19.2(0.02
111 -23.6| -26.7 |-27.6] -22.5 |-23.1]1-25.0] -24.1 | -25.2 [-26.3|-26.9]|-26.4]1-27.9]-27.1| -28 [-30.2[-28.21-29.5]-30.5[-26.5(-27.6[-29.8-25.6-25.2]-27.4| 0.01
19+0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [0.02
TS12 147 16.6 |17.5] 153 [16.517.8| 145 | 15.6 [16.0|12.3]113.9]|154| 14 15 11791132144 13 |13.7]1155]184]12.8|14.616.3]0.03
112 -29.9] -31.2 [-33.9] -28.1 |-30.1|-31.5] -30.1 | -32.3 |-33.7]-31.3|-33.5]|-35.1(-31.2|-33.8]-34.81-32.4|-34.3| -36 [-30.4|-33.2(-34.3]1-30.7]-32.5|-33.8| 0.03




Table S4: The relative energy (AE in kcal/mol) relative enthalpy (AH in kcal/mol) and Gibbs free energy (AG in kcal/mol) for the reaction of 112 with HO,, and NO
radicals calculated at M06-2X, w-B97XD, MPW 1K, UCCSD(T) and RCCSD(T) with 6-311++G(d,p) basis set and CBS-QB3, G3B3 and ROCBS-QB3 methods. T1-

diagonestic value (T1) for the reactive species calculated at RCCSD(T)/6-311++(d,p) method.

M06-2X w-B97XD MPWI1K UCCSD(T) CBS-QB3 G3B3 ROCBS-QB3 RCCSD(T)
Species

AE | AH [AG| AE |[AH|AG| AE | AH [AG| AE |AH | AG | AE | AH | AG | AE [ AH | AG | AE | AH [ AG | AE | AH [ AG | T1

112+HO, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
RC5 -6.1 | -85 [-114]| -54 | -74 [-10.6] -6.0 90 [-11.8] -7.3 |-10.2|-13.8| -8.4 [-10.0[-12.9| -89 |-11.5(-13.7| -7.9 | -9.8 |-11.8] -6.5 | -9.5 [-12.6] 0.02
TS13 1.8 4.3 6.6 2.1 54 | 7.8 2.9 4.9 7.6 1.3 129 ] 58| 09 3 42 105 | 2.1 3.6 1.2 | 3.1 52 | 2.1 3.7 | 6.6 ]0.02
PC4 -42.0| 442 |(-47.4] -41.8 |-43.1|-46.1| -42.3 | -45.2 [-48.0|-44.5(-47.81-49.2(-45.31-48.5[-50.6|-44.1[-46.2|-49.2(-44.1]|-47.9(-49.71-39.7|-46.4|-48.5| 0.03
P4+0, |-28.2| -30.8 |-33.5| -27.0 |-29.5(-32.3| -28.1 | -30.4 |-32.8(-29.9]-31.9|-34.1]-30.1-32.6|-35.7(-31.21-33.6(-36.21-29.8-32.3]-34.5(-29.1|-31.3(-33.4] 0.03
I112+NO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.02
113 -33.8| -34.6 |-36.9| -34.3 |[-355]-37.2| -33.7 | -34.1 [-35.6-34.4|-36.6]-38.8|-36.4|-37.6(-39.5|-36.8-37.9]-39.8|-35.1(-37.4-39.2[-33.8|-37.5]-37.9| 0.02
TS14 7.7 9.6 11.0 ] 103 | 12.7 ] 13.8 | 10.5 113 | 134 85 |1 98 | 115 81 (102|115 85 ] 99 [10.7| 85 | 105113 ] 9.6 | 9.1 | 124 ] 0.02
114+NO, | -36 -37 |-38.6] -31.9 (-34.1|-36.7| -32.9 | -34.5 |-37.7|-34.4]-36.0-38.1|-35.5]-39.1|-41.5|-35.7|-37.3-40.7|-34.1|-39.1|-41.4|-33.6|-35.5]-37.6| 0.01
114+0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.02
RC6 -7.8 | -10.8 |-13.5| -85 | -99 [-12.0| -6.53 | -85 |-11.9] -99 [-12.3|-14.7|-10.4| -13 |-15.2| -9.9 [-13.6| -16 | -8.6 |-13.4[-15.5] -9.1 [-11.6]-13.3] 0.02
TS15 2.1 3.6 6.2 3.8 511 63 3.7 54 68 | 1.7 126 |44 | 13 |23 |36 19|28 |45 | 19 |257] 44|22 | 3.1 541]0.02
PC5 -32.5| -353 |-38.0| -31.0 [-33.9]-36.7| -33.2 | -35.8 [-39.1|-34.1|-37.5] -40 [-35.1|-37.9(-40.5]-35.2|-38.0|-41.1[-34.7|-37.1|-39.9]-33.5]1-36.8|-39.3( 0.03
P5+HO, |-269| -29.4 |-31.6| -25.1 |-27.2|-29.8| -27.0 | -30.6 |-31.9(-28.5]-30.8(-32.31-29.3| -32 |-31.3(-28.6|-31.4(-34.6-29.2(-32.1]-33.3|-27.7|-31.3[-31.5] 0.02
114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.03
TS16 13.5] 156 163 | 146 | 152 | 16.6 | 14.0 154 | 16.7 | 11.2 | 137 | 152 | 11.6 [ 13.8 | 144 | 127 | 142 | 16.5 | 123 | 143 | 146 | 10.4 | 12.9 | 15.8 | 0.01
I15 -234| 254 |-27.2| -22.7 |-24.6|-26.8| -24.2 | -253 [-26.4|-253|-27.4]-28.8|-26.5|-27.2(-28.5|-27.5]|-28.4]-29.6|-26.1-26.3-28.2[-24.8-26.8|-27.2| 0.02
TS17 15 17.8 19 156 | 17.1 | 18.6 | 16.2 175 | 184 |1 13.6 | 159 | 17.1 [ 129 | 146 | 163 | 13.6 | 153 | 18 [ 13.8 | 153 | 165|142 | 16.5 | 17.6 | 0.02
Po+I16 [-18.4| -193 |-20.5| -16.8 |-18.4|-193| -17.4 | -18.9 [-20.5[-19.3|-20.1]-22.5[-21.8|-23.2(-24.4]-20.6|-21.6|-23.8(-21.2|-22.1| -24 |-18.7]-19.5|-21.7 0.03

116+0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
RC7 43| -66 | -88 | 35 |-51|-74] 40 -60 | -72|-51]-79 |-10.0( -63 | -89 [-109| -7 | -9.1 [-11.5| -5.7 | -8.2 |-10.1]| -45 | -7.2 | -9.1 | 0.02
TS18 2.5 4.1 6.7 35 551 77 3.0 5.2 84 | 1.7 [ 23 | 46 | 1.2 | 2439 | 1.1 |27 | 41 1.7 1 34 | 48 | 23 | 2.8 | 53 ]0.02
PC6 -49.3| -51.8 |-54.1| -48.5 |-50.8-53.3| -47.9 | -49.5 [-52.9-50.6|-52.2]-55.5[-52.0|-54.3[-56.5-52.8|-54.6|-57.3|-51.1|-53.8]-55.4]|-49.6-51.6|-54.8( 0.03
P7+HO, |-41.6| -43.5 |-45.7| -40.1 |-42.2(-44.6| -39.8 | -41.7 |-43.7|-42.9(-45.1|-47.21-43.6|-46.0|-47.6|-44.2|-46.1 |-48.2]|-42.7|-45.5(-46.8[-42.1|-44.3|-46.5] 0.03




Table S5: The TST, TST (SCT), CVT and CVT (SCT) rate constants (in cm®molecule-!s!) for the initial H-abstraction reaction (I1 and 12) and OH

addition (I3 and I4) reactions of 135-TMB with OH radical.

I1 12 I3 14
Temp TST CVT TST CVT TST CVT TST CVT TST CVT TST CVT TST CVT TST CVT
(inK) | 1015 | x10%5) | (SCT) (SCT) (x1016) | (x10-16) (SCT) | x104) | x10%) | (x104) | (SCT) (SCT) | (x1013) | x1013) | (SCT) (SCT)
(x10713) (x10°13) (x101%) (x10°13) (x10713) (x10712) (x10712)
250 2.2 1.8 2.7 23 0.06 0.05 1.3 1.0 0.3 0.3 6.5 5.8 0.7 0.7 7.4 6.9
258 2.7 24 34 3.1 0.08 0.07 2.4 1.9 0.6 0.4 7.2 6.4 0.9 0.8 8.9 7.5
268 33 3.0 4.2 3.8 0.1 0.09 3.7 3.0 0.8 0.7 8.0 7.2 1.3 1.0 10.0 8.7
278 3.9 3.7 4.9 4.5 0.4 0.2 4.9 4.2 0.9 0.8 8.7 8.1 23 2.1 11.6 9.6
288 4.5 4.2 5.7 5.2 0.5 0.4 5.8 53 1.2 1.1 9.4 8.9 3.1 2.7 12.6 10.4
298 5.2 4.9 6.5 6.0 0.7 0.6 7.0 6.5 2.1 1.8 10.3 9.6 3.8 35 13.9 11.8
308 6.3 5.7 7.3 6.9 0.9 0.8 8.4 7.9 3.0 2.6 11.0 10.4 4.5 43 15.1 13.0
318 7.0 6.6 8.0 7.7 1.8 1.4 9.4 8.3 3.5 32 11.9 11.1 52 4.9 16.3 14.7
328 7.8 73 8.8 8.4 2.6 2.2 10.2 9.8 4.8 43 12.7 12.0 6.2 5.7 17.9 16.1
338 8.6 8.0 9.3 9 34 2.9 11.4 10.7 5.8 53 13.5 12.9 7.1 6.6 19.03 17.5
348 9.2 8.8 10.3 9.5 4.6 4.0 12.5 11.3 6.5 6.1 14.2 13.4 7.9 7.4 20.3 19.2
350 9.3 9.0 10.5 10.5 4.9 4.4 12.8 12.8 7.0 6.4 14.8 14.7 8.1 7.9 20.6 19.7




