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Cartesian coordinates (A) at r = 3.05 A for benzene*:NO, (B and 2Bgq states),
benzene:NO,*, toluene*:NO,, toluene:NO,* complexes predicted at the ®@B97X-
D/ma-TZVP level in the gas phase and dichloromethane (via PCM computations).
CM5 (@B97X-D/ma-TZVP) net atomic charge of NO; as a function of the distance
between interacting units for all the energy profiles (Figures S1-S4).

Critical points of the energy profiles (Tables S1-S14).

Cartesian coordinates (A) at r = 3.05 A.

A1 benzene:NO2*, path A, gas phase
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2.136549  -1.229057 0.000000
0.000000 -2.909928 0.000000

-2.136549  -1.229057 0.000000
-2.139474 .231874 0.000000
-0.879119  -3.305951 0.509131

cozZzmmEmmAoENIEIEOOOOQOQQ
=

0.879119  -3.305951 0.509131
0.000000 -3.295246 -1.022778
0.000000 0.000000 3.050000
1.106725 0.000000 3.050000
-1.106725 0.000000 3.050000

toluene:NO2*, path B, dichloromethane

l4
0.000000 0.700020 0.000000
1.198090 0.000000 0.000000
1.195076  -1.387441 0.000000
0.000000 -2.102374 0.000000
-1.195076  -1.387441 0.000000
-1.198090 0.000000 0.000000
0.000000 1.782717 0.000000
2.139474 0.535668 0.000000
2.136549  -1.925263 0.000000
0.000000 -3.606134 0.000000

-2.136549  -1.925263 0.000000
-2.139474 .535668 0.000000
-0.879119  -4.002157 0.509131

cozZzmmmEmmAoENIEIEOOOQOQ
o

0.879119  -4.002157 0.509131
0.000000 -3.991451 -1.022778
0.000000 0.000000 3.050000
1.106725 0.000000 3.050000
-1.106725 0.000000 3.050000

toluene:NO2*, path D, dichloromethane
.000000 .000000 0.000000
.198090 -0.700020 0.000000
.195076 -2.087461 0.000000
.000000 -2.802394 0.000000
-1.195076 -2.087461 0.000000
-1.198090 -0.700020 0.000000
.000000 1.082697 0.000000
.139474 -0.164352 0.000000
.136549 -2.625283 0.000000
.000000 -4.306154 0.000000
-2.136549 -2.625283 0.000000

or Ko
o

maomEmEQQAQAQQQ
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-2.139474 -0.164352 0.000000
-0.879119  -4.702177 0.509131
0.879119  -4.702177 0.509131
0.000000 -4.691472 -1.022778
0.000000 0.000000 3.050000
0.000000 .106725 3.050000
0.000000 -1.106725 3.050000

ooz mmmm
-

toluenet:NO2, path A, dichloromethane

0.000000 1.378137 0.000000
-1.233077 0.683871 0.000000
-1.234865 -0.674590 0.000000

0.000000 -1.396698 0.000000

1.234865 -0.674590 0.000000

1.233077 0.683871 0.000000

0.000000 2.460205 0.000000
-2.158096 1.242476 0.000000

-2.161613  -1.232276 0.000000
.000000 -2.865676 0.000000
.161613 -1.232276 0.000000
158096 .242476 0.000000
891875 -3.273543 0.473382
891875  -3.273543 0.473382
000000 -3.196874 -1.049169

coZmmpmmmoOEEmEmOOQOQOQO
[

|
HHOOOONNO

000000 0.000000 3.050000
090552 0.000000 3.507337
-1.090552 0.000000 3.507337

toluenet:NO2, path B, dichloromethane

0.000000 0.694267 0.000000
-1.233077 0.000000 0.000000
-1.234865 -1.358461 0.000000

0.000000 -2.080568 0.000000

1.234865  -1.358461 0.000000

1.233077 0.000000 0.000000

0.000000 1.776334 0.000000
-2.158096 0.558605 0.000000

-2.161613 -1.916147 0.000000
.000000 -3.549547 0.000000
.161613  -1.916147 0.000000
158096 .558605 0.000000
891875 -3.957414 0.473382
891875  -3.957414 0.473382
000000 -3.880745 -1.049169

coozZmmEmmmoOEDmEmEmOOOQOOQOQQON
o

|
HHOOOONNO

000000 0.000000 3.050000
090552 0.000000 3.507337
-1.090552 0.000000 3.507337

toluene*:NO2, path D, dichloromethane
0.000000 0.000000 0.000000
-1.233077 -0.694267 0.000000
-1.234865 -2.052728 0.000000
.000000 -2.774835 0.000000
.234865 -2.052728 0.000000
.233077 -0.694267 0.000000
.000000 1.082067 0.000000
-2.158096 -0.135661 0.000000
-2.161613 -2.610414 0.000000
.000000 -4.243813 0.000000
.161613 -2.610414 0.000000
158096 -0.135661 0.000000
891875 -4.651680 0.473382
891875 -4.651680 0.473382
000000 -4.575011 -1.049169
000000 0.000000 3.050000
000000 1.090552 3.507337
000000 -1.090552 3.507337

or Ko
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Figure S1. CM5 net atomic charge of NO2 as a function of the distance between
interacting units for paths A, B, C, and D of benzene in the gas phase.
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Figure S2. CM5 net atomic charge of NO2 as a function of the distance between
interacting units for paths A, B, C, and D of benzene in dichloromethane.
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Figure S3. CM5 net atomic charge of NO2 as a function of the distance between
interacting units for paths A, B, and D of toluene in the gas phase.
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Figure S4. CM5 net atomic charge of NO2 as a function of the distance between
interacting units for paths A, B, and D of toluene in dichloromethane.



Table S1. Critical points for benzene / NO2, path A, gas phase; r is given in A, Eint (vs

S11

neutral NO2 and benzene®) is expressed in kcal/mol.

r Eint(Alg) Eint (BZg) Eint (B3g)
3.052 -3.8 +0.2 -0.1
3.35° -2.8 -0.3 -0.3
3.25° -3.4 -0.2 -0.3

aMinimum for Asg profile. ®Minimum for Bzg profile. “Minimum for Bsg profile.

Table S2. Critical points for benzene / NO, path B, gas phase; r is given in A, Eint (vs

neutral NO2z and benzene™) is expressed in kcal/mol.

r Eint(Alg) Eint (BZg) Eint (B3g)
3.052 -3.4 -1.1 +0.3
3.35P -2.5 -0.8 -0.1

aMinimum for Aig and Bzg profiles. PMinimum for Bsg profile.

Table S3. Critical points for benzene / NO2, path C, gas phase; r is given in A, Eint (vs

neutral NO2z and benzene™) is expressed in kcal/mol.

r Eint(Alg) Eint (B3g)
2.852 -5.8 -4.6
2.15P +19.9 -8.5

aMinimum for Aug profile. PInteraction energy is a strictly increasing function of r for

Bsg profile.

Table S4. Critical points for benzene / NO2, path D, gas phase; r is given in A, Eint (vs

neutral NO2z and benzene™) is expressed in kcal/mol.

r Eint(A1g) Eint (B2g)
2.852 -5.0 -4.9
2.15° +22.6 -8.8

aMinimum for Aig profile. PInteraction energy is a strictly increasing function of r for

B2g profile.

Table S5. Critical points for toluene / NO2, path A, gas phase; r is given in A, Eint (vs

neutral NO2 and toluene™) is expressed in kcal/mol.

r Eint(ArH--NO2") | Eint(ArH~NO2)
3.052 +5.8 0.0
3.35° +7.0 -0.4

aMinimum for ArH--NO2* profile. PMinimum for ArH"-NO: profile.

Table S6. Critical points for toluene / NOz, path B, gas phase; r is given in A, Eint (vs
neutral NO2 and toluene™) is expressed in kcal/mol.

r Ein(ArH"NO2") | Ein(ArH™NO2)
3.052 +6.0 0.5
3.35" +6.2 -0.6

aMinimum for ArH--NO2* profile. PMinimum for ArH"-NO: profile.




Table S7. Critical points for toluene / NO2, path D, gas phase; r is given in A, Eint (vs

S12

neutral NO2 and toluene®) is expressed in kcal/mol.

r

Ein(ArH~NO2")

Ein(ArH"NO3)

2.852

+3.8

-3.4

2.15°

+30.1

-5.4

aMinimum for ArH-NO2* profile. PInteraction energy is a strictly increasing function of
r for ArH™--NO2 profile.

Table S8. Critical points for benzene / NO2, path A, dichloromethane; r is given in A,
Eint (vs NO2" and neutral benzene) is expressed in kcal/mol.

r Eint(Alg) Eint (BZg) Eint (B3g)
3.35% -2.1 +7.9 +8.2
3.75P -1.9 +7.7 +8.1
3.85° -1.8 +7.7 +8.1

aMinimum for Aig profile. ®Minimum for Bsg profile. “Minimum for Bzg profile.

Table S9. Critical points for benzene / NO2, path AB dichloromethane; r is given in A,

Eint (vs NO2" and neutral benzene) is expressed in kcal/mol.

r Eint(A1g) Eint (B2g) Eint (Bsg)
3.252 -1.9 +7.7 +8.4
3.55P -1.9 +7.7 +8.1
3.65¢ -1.8 +7.7 +8.1

aMinimum for Aug profile. °"Minimum for Bzg profile. °Minimum for Bag profile.

Table S10. Critical points for benzene / NO2, path C, dichloromethane; r is given in A,
Eint (vs NO2" and neutral benzene) is expressed in kcal/mol.

r Eint(Alg) Eint (B3g)
3.052 -2.9 +6.8
2.15P +27.1 +2.4

aMinimum for Ay profile. PInteraction energy is a strictly increasing function of r for

Bsg profile.

Table S11. Critical points for benzene / NO2, path D, dichloromethane; r is given in A,

Eint (vs NO2" and neutral benzene) is expressed in kcal/mol.

r Eint(Alg) Eint (BZg)
3.152 -2.5 +6.6
2.15P +29.3 +2.0

aMinimum for Aig profile. PInteraction energy is a strictly increasing function of r for
B2g profile.

Table S12. Critical points for toluene / NO2, path A, dichloromethane; r is given in A,
Eint (vs neutral NO2 and toluene®) is expressed in kcal/mol.

r Ein(ArH"NO2") | Ein(ArH™"NO2)

3.352 -2.4 -0.7

3.75° -2.0 -0.8

aMinimum for ArH--NO2* profile. PMinimum for ArH"-NO: profile.



Table S13. Critical points for toluene / NO2, path B, dichloromethane; r is given in A,
Eint (vs neutral NO2 and toluene®) is expressed in kcal/mol.

S13

r Eint(ArH--NO2") | Eint(ArH™~NO2)
3.152 -2.4 -0.6
3.55P -2.2 -0.8

aMinimum for ArH-~NO2* profile. "Minimum for ArH*-“NO2 profile.

Table S14. Critical points for toluene / NO2, path D, dichloromethane; r is given in A,
Eint (vs neutral NO2 and toluene™) is expressed in kcal/mol.

r Eint(ArH--NO2") | Ein(ArH™-NO2)
3.052 -3.1 -1.7
2.15° +27.6 -3.7

aMinimum for ArH-NO2* profile. PInteraction energy is a strictly increasing function of

r for ArH™NO:2 profile.




