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1. DFT calculated and fully optimized structures used in this paper.
CHsO~
Charge -1, Multiplicity 1
Z-Matrix:
C -0.53880500 -0.00015600 0.00000100
H -1.03913300 0.51262800 -0.88915700
H -1.03913900 0.51473100 0.88794100
H -1.03885600 -1.02683500 0.00121200

0 0.79374500 0.00005200 0.00000000

Energy:

Zero-point correction= 0.034498 (Hartree/Particle)
Thermal correction to Energy= 0.037410

Thermal correction to Enthalpy= 0.038355

Thermal correction to Gibbs Free Energy= 0.012256

Sum of electronic and zero-point Energies=  -115.112315

Sum of electronic and thermal Energies= -115.109403

Sum of electronic and thermal Enthalpies= -115.108459

Sum of electronic and thermal Free Energies= -115.134558



CH,0

Charge 0, Multiplicity 1

Z-Matrix:
C -0.00000600 0.52749200 0.00000000
H 0.94009100 1.11448600 0.00000000
H -0.94001300 1.11464500 0.00000000

0 -0.00000600 -0.67426000 0.00000000

Energy:

Zero-point correction= 0.026502 (Hartree/Particle)
Thermal correction to Energy= 0.029370

Thermal correction to Enthalpy= 0.030314

Thermal correction to Gibbs Free Energy= 0.004844

Sum of electronic and zero-point Energies=  -114.515347

Sum of electronic and thermal Energies= -114.512479

Sum of electronic and thermal Enthalpies= -114.511535

Sum of electronic and thermal Free Energies= -114.537005



HNO-

Charge -1, Multiplicity 2

Z-Matrix:
N 0.06352400 0.64526200 0.00000000
H -0.95285500 0.94816100 0.00000000

0] 0.06352400 -0.68312400 0.00000000

Energy:

Zero-point correction= 0.012102 (Hartree/Particle)
Thermal correction to Energy= 0.014963

Thermal correction to Enthalpy= 0.015907

Thermal correction to Gibbs Free Energy= -0.010008

Sum of electronic and zero-point Energies= -130.527535

Sum of electronic and thermal Energies= -130.524674

Sum of electronic and thermal Enthalpies= -130.523730

Sum of electronic and thermal Free Energies= -130.549645



N.O
Charge 0, Multiplicity 1
Z-Matrix:

N 0.00000000 0.00000000 -0.07294200

N 0.00000000 0.00000000 -1.19838200
o 0.00000000 0.00000000 1.11240800
Energy:
Zero-point correction= 0.011007 (Hartree/Particle)
Thermal correction to Energy= 0.013719
Thermal correction to Enthalpy= 0.014663
Thermal correction to Gibbs Free Energy= -0.010313
Sum of electronic and zero-point Energies=  -184.707219
Sum of electronic and thermal Energies= -184.704507
Sum of electronic and thermal Enthalpies= -184.703563

Sum of electronic and thermal Free Energies= -184.728539



NO

Charge 0, Multiplicity 2

Z-Matrix:
N 0.00000000 0.00000000
0 0.00000000 0.00000000

Energy:
Zero-point correction=
Thermal correction to Energy=

Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=
Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=

-0.61228400

0.53574900

0.004510 (Hartree/Particle)
0.006871

0.007815

-0.015478

-129.927147

-129.924785

-129.923841

Sum of electronic and thermal Free Energies= -129.947135



OH~

Charge -1, Multiplicity 1

Z-Matrix:
0] 0.00000000 0.00000000
H 0.00000000 0.00000000

Energy:
Zero-point correction=
Thermal correction to Energy=

Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=
Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=

0.10737700

-0.85901300

0.008540 (Hartree/Particle)
0.010900

0.011845

-0.007716

-75.818908

-75.816548

-75.815604

Sum of electronic and thermal Free Energies= -75.835164



Table S1: Figure 2 is using Total Energy (Hartree) from the H-N distance of 320 pm (step 1) to
120 pm (step 100). Note that the following relative energies are extracted from a Gaussian
fixed-coordinate scanning file with the key word “modredundant” and may be close but not

equal to the fully optimized energies of the corresponding structures.
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