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Table S1: Results for the effect of various basis sets on B3LYP method for the OH + NO, >

HNO3 reaction potential energy surface. Where AE; = E1s — Ereactantss, AE2 = E1s — Eproduct and

AE; = Egeactants — Eproduct- All the energies are in kcal/mol and are ZPE corrected.

Basic sets AE; | AE, | AE;3
6-31G 32.1 | 69.5 | 374
6-31G(d) 31.6 | 77.8 | 46.2
6-31+G(d) 292 | 724 | 432
6-31++G(d) 292 | 725 | 433

6-31++G(d,p) | 29.1 | 722 | 43.1
6-31++G(2df,2p) | 283 | 72.4 | 44.1
6-31++G(2df,2pd) | 283 | 72.4 | 44.1
6-31++G(3df,2pd) | 28.4 | 72.5 | 44.1
6-31++G(3df,3pd) | 283 | 72.4 | 44.1
Aug-CC-pVDZ | 285 | 72.1 | 436
Aug-CC-PVTZ | 282 | 71.5 | 433
Aug-CC-PVQZ | 282 | 718 | 4356

Table S2: Results for the effect of various methods using 6-31++G(3df,2pd) basis set for the OH
+ NO, - HNO3 reaction potential energy surface. Where AE; = Ers — Ereactants, AE2 = E1s —

Eproduct and AE3 = ERreactants — Eproduct- All the energies are in kcal/mol and are ZPE corrected.

Methods AE, AE, AE;
HF 96.8 109.7 12.9
B3LYP 28.4 72.5 44.1
X3LYP 29.3 73.9 44.6
O3LYP 23.7 69.1 45.4
B3PWI1 29.8 76.5 46.7
MO06 26.0 76.8 50.8




Figure S1: Computed ESP map of transition state calculated from the B3LYP/6-31++G

(3df,3pd) method at 0.001 au electron density surfaces. Quantitative values of electrostatic

potentials are also in au.
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Transition State: M06/6-31++G(3df,2pd)
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Transition State: B3LYP/6-31+G(d)
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Transition State: B3LYP/6-31++G(d)
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Transition State: B3LYP/6-31++G(d,p)
Imaginary frequency 680.08791
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Transition State: B3LYP/6-31++G(2df,2p)
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Transition State: B3LYP/6-31++G(3df,2pd)
Imaginary frequency 695.35791
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Transition State: B3LYP/6-31++G(3df,3pd)
Imaginary frequency 695.97601
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Transition State: B3ALYP/Aug-CC-pVDZ
Imaginary frequency 691.4846i
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Geometry of NO,:B3LYP/6-31+G(d,p)
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Geometry of the OH + NO, transition state:B3LYP/6-31+G(d,p)
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Geometry of the OH + NO, transition state: uB3LYP/6-31+G(d,p) with guess=mix
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Geometry of the OH + NO, transition state:wB97xD/6-31+G(d,p)
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Geometry of the OH + NO, transition state:uwB97xD/6-31+G(d,p) — Broken Symmetry —

Guess=mix option.
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Figure S2: Computed ESP maps of OH, NH, NO, and NO,, using B3LYP/6-31+G (d,p) method
at 0.001 au electron density surfaces. ESP colour scheme: Red represents regions of negative and

blue represents regions of positive electrostatic potentials.



Analysis of the ESP maps for the reactants HN and OH are quite similar. In both the
cases there are positive electrostatic potentials around the H-atoms and negative electrostatic
potentials around the N-atom and O-atom. Analysis of the ESP of the NO, shows that the regions
of the positive electrostatic potential are above and below the central N-atom (above and below
the plane of NO,). These positive regions are usually referred as m-holes. In NO,, accumulation
of the m-holes above and below the N-atom can be explained as, “because of the more
electronegative O-atoms, m-bonding electrons are drawn sufficiently towards the O-atoms, so
that the associated rearrangement of the electronic density leaves a region of positive potentials
above and below the N-atom”. Analysis of the ESP map of NO shows that, there is a positive m-
hole region above and below the N=O n-bond. The n-hole region is almost on the central region

of the NO molecule with a partial shifted in densities towards N-atom of the NO.
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