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ABSTRACT. CNDO/2, EHT molecular orbital methods are used to investigate the electronic
structure and reactivity of glycinato, glycine ester ligands.

The results show that bidentate glycinato has a more stable structure, Gly-I with a 105 9°
dihedral angle between 40,CsC; and ACsC,N; than Gly-II. The electron inductive effects in the
alkyl group substituted glycine ester ligands can also be derived from the calculation.

According to the electron density, gy of ligands on the basis of CNDO/2 MO calculations, it is
concluded that the stabilities are in the order of glycinato >Gly-Et-ester >Gly—i-Pr-ester>Gly-Me~
ester,
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Fig. 1. The numbering scheme of glycinato, glycine

ester.

Table 1. Comparison of neutron and X-ray, MO
atomic parameters for glycinato {xX10%).

Atom X Y z
N 30116(10)| 8984 (5)] —25904(10)
30111(18)] 8986 (8} —25885(15)
0. 0000} 0. 0000 0. 0000
C@ 7504(13)] 12486 (6) 6619(13)
7518(19)| 12486 (7) 6632(17)
1. 4700] 0. 0000 0. 0000
C(3) 6674(13) 14485 (7)] —21308(13)
6455(20)| 14507 (8) —21301(18)
2. 0357 1. 4000 0. 0000
(¢]¢Y) 30494(17)) 9439 (9)|  23539(16)
30568(16)[ 9442 (7) 23577(13)
1. 2949 2.3626 0. 1941
0(5) —14722(17)]  14150(10) 10708(18)
—14774(16)| 14167 (8) 10705(15)
3.3153 1. 5895 ~0.2067

*For each atom the first line gives neuvtron parameters,
the second line X-ray parameters and the third the
calculated for MO coordinates.
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Table2. Energy component analysis for glycinato, glycine ester ligands by EHT and CNDO/2 (scaled

energy in Hartree).

Energy Glycinato Gly-Me-ester Gly- Et-ester Gly-i-pr

I II I I I I ~ester

Total energy, E, | —66.3416 | —66.3413 | —74.9858 | —74.9832 | —83.6000 | —83.6364 | —92.2326
Electranic energy, | —167.2260 | —167.2198 | —212.6507 | —213.7038 | —266.2015 | —258.5613 | —315. 182
Orbital e“e;%y;‘ —27.7656 | —27.7676 | —33.0018 | —33.2140 | —38.3556 | —38.3882 | —43.7612
Attractive potential,| 107, 6618 | —107. 6481 | —167. 3422 | —169.2440 | —243.4247 | —227.8252 | —309.9374
Repulsion P°‘:“ﬁal’ 130.4604 | 130.4522 | 179.6489 | 180.4898 | 227.0350 | 220.1781| 271.4370
Repulsion potential,| 1008844 | 100.8785 | 137.6649 | 138.7206 | 182.6906 | 174.9240 | 2229656
EHT(eV) —647. 0420 | —646.7385 | —725.1968 | ~719.3057 | —794.9656 | —799.8938 | —897. 3909
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Table 3. The frontier orbital energy for glycine,
glycine ester ligands by CNDO/2 (scaled energy in
Hartree).

Ligand LUMO i HOMO | J4E
Glycinato —0.5090| 0-1659 —0.6749
Glycinemethylester —0.5020] 0.1701| —0.6721
Glycineethylester —0.4960, 0.1734] —0. 6694
Glycinei-propylester —0.48520 0.1744] —0.659

Table 4. Thelatomic charges for glycinato, glycine
ester ligands by CNDO/2.

tom | Glyeinato| SN | Ol | Gly b
N@) | —0.1982] —0.1974) —0.1980 ~0.1977
C(2) 0.0203] 0.02750 0.0278  0.0264
C(3) 0.3914) 0.3892  0.3892 0. 3874
O@4) | —0.3303F —0.3441| —0.3482 —0.3484
0 | ~0.2860, —0.2251| ~0.2354] —0.2498
C(8) —| ©0.8855  0.1591 0.1873
C® — —| —0.0476] —0.0477
C(8) — — —| —0.0549
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Fig. 2. The gross electron densities and bond indices.
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