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ABSTRACT. The change of the electron densities of polydentate amine ligands in the reaction
of protonation are discussed on the basis of the caleulation by Two Center Hickel method.

From results, such as 4E,, g¢x, qu, and observed pKb, it is concluded that the stabilities of
polydentate amine ligands are in the order of trien >en >gly >dien.
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Tablel. Parameters for the Two Centre Hiickel
Calculation,
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Table 2. Basicity toward the proton, bond energies of polydentate amine ligands (8 units).
Ligand pKb* 4E, N-H C-N C-H JE,

En 4.09 0. 9059 0. 6967 1. 2503 1.1110 10. 8385

Dien 4.22 0. 9409 0. 6747 1.233¢4 1.1084 17. 116l

Trien 4.08 0. 9056 0. 6747 1.2331 1. 1080 27.1886

Gly 4.20 0. 9282 0.6975 1. 2525 1.1128 10. 6132

EuH* — — 0. 6968 1.2513 1. 1119 117944

DienH* - - 0.7132 1. 2638 1.1585 18. 0570

TrienH* — — 0.7132 1.2641 1.1135 28. 0942

GlyH* — — 0.7647 1.2915 1.1189 11.5414

Where en: ethylendiamine, dien: diethylenetriamine, trien: triethylenetetramine, gly: glycinato.

*Observed pKb from ref. 7.
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Fig.2. Electron distribution and bond energies of
polydenate amine ligands. Top, middle and bottom
numbers at each atom and between atoms refer to the
electron densities, bond energies, respectively. Num
bers in ( ) indicate net charge.

Table 3. Electron densities and pKb of polydentate
ligands.

Ligand PKb an qu
Ethylenediamine 4.09 8.5269 0.7810
Diethylenetriamine 4.22 | 3.5758 0.7804
Triethylenetetramine 4.08 3.3548| 0.7994
Glycinato 4.20 3.5276| 0.7805
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