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Theoretical Studies of Diphosphinoaminoethane Ligands
with Methyl Group
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<Abstract>

In order to explain observed catalytic reactivity of aminophosphine complexes
(seven—-membered chelate), total energy, net charge, atomic orbital electron population,
HOMO and LUMO energy of free ligands are calculated by PM3 methods of HyperChem
6.0. Free ligands are 1,2-his{(diphosphino)amino}propane{H,PNHCH,CH(CH;)NHPH;;ligand
1},1,2-bis{(dimenylphosphino)amino}propane{ (CH3),PNHCH,CH(CH3)NHP(CH3)-;ligand
2},1,2-bis{ (diphenylphosphino)amino }propanef (CeIs5),PNHCH;CH(CH;3)NHP(CgHs)o;ligand
3}. The result showed that ligand 3 is stable than ligand 2 and ligand 1 and ligand 2
is stable than ligand 1 in total energy. Net charge of P atom is changed by H atom,
methyl groups and phenyl groups in P atoms. Net charge of N atoms in ligands is
nagative. The results of atomic orbital electron population are similar net charge
data..
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1,2-bis{(dimenylphosphino)amino}propane
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Fig. 1. Optimized structures of 1,2-bis{(diphosphino)

amino}propane at the PM3 calculation.

Fig. 2. Optimized structures of 1,2-bis {(dimenylphos

phino)amino}propane at the PM3 calculation.

Fig. 3. Optimized structures of 1,2-bis {(diphenylph
-osphino)amino}propane at the PM3 calculation.
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Table 1. Comparison of calculated total energy and
net charge of free ligand

Total

Free
: energy Net charge
lizand (kcal/mol)
) - P NG p° N
Ligand 1 -25559.19

0.5277 -0.2801 0.4377 -0.2824
. P N? Pb Nb
Ligand 2 39378.82

0.4992 -0.2748 0.4437 -0.2568

Pa N? Pb Nb
Ligand 3 -96758.75

0.6195 -0.2773 0.6401 -0.2914
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Table 2. Comparison of atomic orbital electron population
of free ligand
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