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Table S1: Intrinsic activation and reaction energies for our 23 elementary steps at 373 K
and 1atm, in kcal/mol units. An asterisk attached to a label means that HNC is involved
instead of HCN. Notice that reaction 14 leads to different products than those reported by
Das and coworkers[1] in gas phase.

Label Reaction ∆G†
act ∆Grxn

In gas phase In solution In gas phase In solution
1 HCN + H2O → CH3NO 50.5 52.5 13.7 12.1
2 CH3NO → CH3NO 10.8 10.2 -10.9 -13.2
3 CH3NO + H2O → NH3 + CH2O2 47.1 47.5 5.5 10.2
4∗ CH2O2 + HCN → C2HNO + H2O 59.7 63.8 26.1 25.4
5∗ C2HNO → CO + HCN 31.1 21.3 -31.7 -31.4
6 CO + H2O → CH2O2 64.9 64.9 47.7 47.0
7 HCN → HNC 54.8 43.2 16.2 15.0
8 CH2O2 → CO2 + H2 51.3 50.1 -12.7 -6.8
9 CH2O2 + H2 → CH4O2 53.2 56.5 -3.6 5.8
10 CH4O2 → CH2O + H2O 31.7 30.0 -0.2 -4.1
11∗ CH2O + HNC → C2H3NO 26.6 22.9 -24.0 -24.6
12 CH2O + NH3 → CH5NO 39.2 31.7 -1.0 -0,8
13 CH5NO → CH3N + H2O 36.4 34.4 0.1 -0.6
14∗ CH3N + HCN → C2H4N2 NA 5.5 NA -29.6
14 CH3N + HCN → C2H4N2 36.6 NA 8.9 NA
15 C2H4N2 + H2O → C2H6N2O 50.3 50.5 13.6 12.6
16 C2H6N2O → C2H6N2O 9.8 8.9 -11.3 -13.7
17 C2H6N2O + H2O → C2H5NO2 47.3 46.1 1.9 6.0
18 C2H3NO + CH2O → C3H5NO2 50.0 43.7 -12.9 -14.3
19∗ C3H5NO2 → C2H4O2 +HCN 37.8 29.2 21.6 17.3
20 C2H3NO +CH3NO → C3H6N2O2 35.5 36.4 17.8 19.3
21 C3H6N2O2 +HCN → C4H7N3O2 50.2 56.8 11.5 13.2
22 C4H7N3O2 → C4H7N3O2 48.9 38.7 -7.5 -8.5
23 C4H7N3O2 → C4H5N3O +H2O 31.9 30.4 -6.2 -6.2
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Figure S1: Absolute (left) and intrinsic (right) activation energies for elementary steps 10,
12 and 17 (Table 1), in solution, over a grid of temperatures in [293, 373] K and pressures
in [0.5, 20] atm.
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Figure S2: Absolute (left) and intrinsic (right) activation energies for elementary steps 10,
12 and 17 (Table 1), in vacuo, over a grid of temperatures in [293, 373] K and pressures in
[0.5, 20] atm.
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Figure S3: Natural charges at oxygen atoms along the IRC for the reaction 3.
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