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Supporting information

Fig. S1. The potential energy surface and the corresponding geometries for nucleophilic addition in excess of hydroxylamine with hydroxylamine-O-phosphate
ester in the phosphate ester intermediate decomposition at MP2/6-31G(d) level in aqueous phase. The relative free energies are given in kcal/mol. (red =

oxygen; white = hydrogen; blue = nitrogen; gray = carbon; orange = phosphorous).
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Fig.S2. The potential energy surface and the corresponding geometries for formation of diimide from hydroxylhydrazine in excess of hydroxylamine in the

phosphate ester intermediate decomposition at MP2/6-31G(d) level in aqueous phase. The relative free energies are given in kcal/mol. (red = oxygen; white =

hydrogen; blue = nitrogen).
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Fig. $3.The potential energy surface and the corresponding geometries for formation of final products (nitrogen and hydrazine) from diimide at MP2/6-31G(d)
level of theory in aqueous phase. The relative free energies are given in kcal/mol. (white = hydrogen; blue = nitrogen).

Fig. S4. The potential energy surface and the corresponding geometries for nucleophilic addition in excess of hydroxylamine with hydroxylamine-

O-phosphate ester in the phosphate ester intermediate decomposition at MP2/6-311++G(d,p)//MP2/6-31G(d) level in the aqueous phase. The relative
electronic energies are given in kcal/mol. (red = oxygen; white = hydrogen; blue = nitrogen; gray = carbon; orange = phosphorous).




Fig. S5. The potential energy surface and the corresponding geometries for nucleophilic addition in excess of hydroxylamine with hydroxylamine-
O-phosphate ester in the phosphate ester intermediate decomposition at M06-2x/6-31G(d) level in the aqueous phase. The relative electronic
energies are given in kcal/mol. (red = oxygen; white = hydrogen; blue = nitrogen; gray = carbon; orange = phosphorous).

Table S2.Calculated Softness, Fukui function and difference in local softness of nucleophile (fi(r)) (oxygen of hydroxylamine) and
electrophiles (f*(r)) (hydroxylamine-O-phosphate ester nitrogen and phosphorus centres) in aqueous phase at MP2/6-31G(d) level of theory.

Global

softness

Fukui
function

Hydroxylamine 1.53
(oxygen)

Hydroxylamine-
O-phosphate 1.51

ester (nitrogen)

Hydroxylamine-
O-phosphate 1.51

ester
(phosphorous)

-0.083 (£(r))

-0.37(f(v))

-0.03 (f°(r))

Local Difference in
softness local softness
(As)
-0.13
-0.56 0.43
-0.04 0.09
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Fig. S6. MP2/6-31G(d) level calculated activation AE*, AG* ,distortion AE4* and interaction energies AE* (kcal/mol) for the reaction between
hydroxylamine-O-phosphate ester and hydroxylamine. All distances in the TS are in angstroms.
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