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Figure S1: Harmonic IR absorption spectra of cis-HOOQO® radical calculated on
B3LYP/6-311++G(3df,3pd) level of theory.
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Figure S2: Harmonic IR absorption spectra of trans-HOOO" radical calculated on
B3LYP/6-311++G(3df,3pd) level of theory.
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Table S1: B3LYP/6-311++G(3df,3pd) calculated harmonic and anharmonic frequencies
(v) in em™ and IR absorption intensities (1) in km mol? of c-HTO and T-HTO radicals
and precursors (water, methylamine, formic acid and sulphuric acid) . Avaliable

experimental values are given.

harmonic anharmonic experiment?®

Mode: v [ v [ v
t-HTO 1 3742 70 3582 59 3569

2 1389 22 1353 36 -

3 1239 136 1199 113 1202

4 659 64 636 53 482

5 460 76 445 74 244

6 183 109 193 98 129
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aDerro et al., values for isolated radical (cis- and trans-HOOO" radicals) in gas-phase;

b Shimanouchi et. al., IR absorption spectra of gase-phase precursor molecules.?
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Figure S3: Optimised strucures of the stable binary complexes with the B3LYP/6-
311++G(3df,3pd) bond lenghts and the CBS-QB3 binging energies. Dotted lines
represent intermolecular formation of H-bonds.
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Figure S4: Optimised strucures of the stable ternary complexes with the B3LYP/6-
311++G(3df,3pd) bond lenghts and the CBS-QB3 binging energies. Dotted lines

represent intermolecular formation of H-bonds.



Table S2: Thermodynamic properties (AH, TAS and AG) in keal mol'! and calculated K.
values in cm® molecules™ at different altitude (h) [km], temperature (T) [K] and preassure
(p) [atm]. Calculated values correspond to the reaction: x-HTO-PR + W — x-HTO-PR-
W (where x stands for the corresponding conformation of HOOO' radical and RP for the
corresponding precursor molecule).

Complex h T p AH TAS AG Kec
Ternary Complexes

t-HTO-W-W 0 298.15 1 -7.73 -10.78 3.05 5.7x10%
0 278.15 1 -7.74 -10.09 235  1.3x10%
5 255.15 0.533 -7.73 -9.57 1.84  2.3x10%
8 236.15 0.351 -7.71 -9.03 1.32 4.7x10%

c-HTO-MA-W 0 298.15 1 -5.54 -2.14 -3.40  3.2x10%
0 278.15 1 -5.57 -2.77 -2.80  5.8x10%
5 255.15 0.533 -5.61 -3.19 242 7.1x10%
8 236.15 0.351 -5.63 -3.61 -2.02  1.0x102%

t-HTO-FA-W 0 298.15 1 -10.64 -10.22 -0.42  2.0x10%
0 278.15 1 -10.65 -9.55 -1.10  6.7x10%
5 255.15 0.533 -10.66 -9.09 -1.57  1.9x10%
8 236.15 0.351 -10.66 -8.61 -2.05  6.2x10%

c-HTO-SA-W 0 298.15 1 -12.25 -8.71 -354  3.9x107%°
0 278.15 1 -12.26 -8.13 413 1.6x107%
5 255.15 0.533 -12.27 -7.79 -4.48  8.8x10™%°
8 236.15 0.351 -12.28 -7.41 -4.87  2.7x1018
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