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Table S1. Topological parameters of the bonds (refinement I). 
 
Bond ρc (e/Å3) ∇2ρc (e/Å5) Rij (Å) d1 (Å) d2 (Å) Hessian Eigenvalues (e/Å5) ε 
          
P-O1 1.806 3.530 1.4968 0.6329 0.8639 -13.90 -13.21 30.64 0.05 
P-O2 1.722 0.498 1.5163 0.6402 0.8761 -13.94 -13.13 27.57 0.06 
P-O3 1.483 -2.295 1.5724 0.6591 0.9133 -12.20 -11.72 21.63 0.04 
P-C 1.236 -7.525 1.8175 0.8839 0.9336 -7.30 -7.14 6.92 0.02 
O1- H5i 0.254 1.527 1.7831 1.1672 0.6160 -1.91 -1.70 5.14 0.13 
O2- H3ii 0.252 2.203 1.7703 1.1624 0.6079 -1.75 -1.68 5.63 0.04 
O2- H6iii 0.432 1.233 1.6014 1.0747 0.5267 -3.65 -3.21 8.10 0.14 
O3-H6 2.161 -40.186 0.9609 0.7623 0.1986 -39.15 -36.97 35.93 0.06 
N-C 1.660 -8.013 1.4900 0.8393 0.6507 -11.30 -10.64 13.93 0.06 
N-H3 2.176 -29.807 1.0300 0.7631 0.2669 -28.99 -28.61 27.80 0.01 
N-H4 2.242 -32.423 1.0302 0.7525 0.2777 -29.81 -28.63 26.02 0.04 
N-H5 2.195 -33.922 1.0308 0.7624 0.2684 -30.17 -29.38 25.62 0.03 
C-H1 1.918 -19.868 1.0903 0.6680 0.4223 -17.25 -16.41 13.79 0.05 
C-H2 1.894 -19.526 1.0912 0.6866 0.4047 -17.65 -16.63 14.76 0.06 
          

 



 
 
Table S2. Topological parameters of the bonds (refinement II). 
 
Bond ρc (e/Å3) ∇2ρc (e/Å5) Rij (Å) d1 (Å) d2 (Å) Hessian Eigenvalues (e/Å5) ε 
          
P-O1 1.670(9) 22.44(3) 1.4965 0.6100 0.8866 -11.02 -9.97 43.44 0.11 
P-O2 1.584(8) 19.08(3) 1.5161 0.6171 0.8990 -10.27 -9.60 38.95 0.07 
P-O3 1.340(6) 14.34 (3) 1.5725 0.6359 0.9366 -8.70 -7.67 30.71 0.13 
P-C 1.167(7) -5.40(2) 1.8174 0.7178 1.0995 -5.55 -5.25 5.40 0.06 
O1- H5i 0.25(3) 1.45(6) 1.7781 1.1758 0.6023 -1.90 -1.72 5.07 0.10 
O2- H3ii 0.26(3) 1.98(5) 1.7685 1.1678 0.6007 -1.86 -1.68 5.52 0.11 
O2- H6iii 0.40(3) 1.65 (8) 1.6005 1.0888 0.5116 -3.36 -3.20 8.22 0.05 
O3-H6 2.26(7) -43.7(6) 0.9609 0.7547 0.2062 -39.28 -38.90 34.44 0.01 
N-C 1.66(2) -8.54 (4) 1.4900 0.8483 0.6418 -11.05 -10.29 12.80 0.07 
N-H3 2.15(7) -31.3(5) 1.0305 0.7737 0.2568 -29.22 -28.54 26.47 0.02 
N-H4 2.24(7) -33.5(4) 1.0301 0.7571 0.2729 -29.99 -28.58 25.03 0.05 
N-H5 2.21(7) -35.2(4) 1.0302 0.7642 0.2660 -30.17 -29.51 24.44 0.02 
C-H1 1.93(6) -20.3(2) 1.0904 0.6701 0.4202 -16.85 -16.30 12.87 0.03 
C-H2 1.93(7) -20.4(3) 1.0906 0.6708 0.4197 -17.12 -16.15 12.90 0.06 
          

 
 



 

Table S3. The atom charges obtained from DFT calculations (ET variant). The charges are labelled as 

follows: QB – Bader charges from integration over atomic basins and QH – Hirshfeld charges. 

atom QB QH  atom QB QH 

P 3.45 0.31  H1 0.07 0.07 

O1 -1.44 -0.43  H2 0.03 0.06 

O2 -1.46 -0.43  H3 0.41 0.18 

O3 -1.32 -0.23  H4 0.45 0.18 

N -0.93 0.01  H5 0.43 0.18 

C -0.25 -0.06  H6 0.55 0.16 

 

Table S4. . The strongest delocalization effects in the aminomethylphosphonic acid molecule (ET 

variant). 

 

donor acceptor nd nd E(2) ∆E Fij 

O1(lp) σ*(P-O2) 1.81 0.13 11.71 0.58 0.75 
O1(lp) σ*(P-O3) 1.81 0.23 15.91 0.45 0.077 
O1(lp’) σ*(P-C) 1.79 0.22 19.99 0.39 0.079 
O2(lp) σ*(P-O1) 1.80 0.14 11.40 0.58 0.074 
O2(lp) σ*(P-C) 1.80 0.22 17.55 0.40 0.075 
O2(lp’) σ*(P-O3) 1.82 0.23 19.52 0.46 0.086 
O3(lp) σ*(P-O1) 1.92 0.14 6.92 0.68 0.063 
O3(lp) σ*(P-C) 1.92 0.22 8.07 0.50 0.059 

nd, na – occupation numbers of donor and acceptor orbitals, E(2) – stabilization energy (kcal/mol), ∆E – 
energy difference between acceptor and donor (a.u.), Fij – cross element of the Fock matrix (a.u.) 
 
 
Table S5. Wiberg bond indices (ET variant). 

 
 
 
 
 
 
 
 
 
 

 

 

 

bond Wiberg bond index. bond Wiberg bond index. 
P-O1 1.22 N-H3 0.79 
P-O2 1.17 N-H4 0.74 
P-O3 0.69 N-H5 0.78 
P-C 0.69 C-H1 0.90 
O3-H6 0.74 C-H2 0.91 
N-C 0.90   



Table S6. Final parameters of the radial deformation functions in refinements I and II. 

Atom type I: ζ (bohr-1) II: κ'ζ (bohr-1) 
P 5.19 4.05(6) 
O 4.47 3.59(14) 
N 3.84 3.44(9) 
C 3.18 2.73(7) 
H 2.40 2.40 

 


