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ABSTRACT. The frontier orbital energy, superdelocalizability and charge density of a series
of benzologous pyridine ligands have been calculated by using HMO.

According to 4E, of ligands on the basis of the above results, it is concluded that the stabilities
are in the order of 1,10-Phen >>4,5-Phen >> 1, 5-Phen > 8~Hox > Hox-azoquinolinato. And also,
the reactivities of electrophilic, nucleophilic and radical reaction, and bond strength have been
respectively studied by superdelocalizabilities and charge densities.
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Table 1. Parameters for the HMO calculation.

Coulomb integrals Resonance integrals

a(—N—) =a+1. 08 B(C—N—)=1.08
a(—N=)=a+0.68 BC~N=)=1.08
a(—0-)=a+2.08 S(C—0—)=0.68

a(C—N—) =a+0.18
a(C—N=)=a+0.18
&(C—0—) =a+0.28
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Table 2. Calculated the energy for each m orbital
of benzologous pyridine ligands (in 8 unit).

Ligand LUMO | HOMO | JE,

-0.4279 1.1072) —1.5351
—0.4878 1.0337| —1.5215
—0.4819] 0.9026| —1.3845
—0.4220| 0.9068 —1.3288
—0.4256 0.9325—1. 3581

8-Hydroxyquinazolinato
8-Hydroxyquinolinate
1, 5-Phenanthroline
1, 10-Phenanthroline
4, 5-Phenanthroline

Table 284 B 32y AR =TT H
ANAFEAN LRSS AiASe IE e
—1.3288 > —1.3581 > —1.3845 > —1.5215 >
—1.5351 24 1,10-Phen > 4,5-Phen > 1,5~
Phen > 8-Hox > 8-Hox azolinato4=¢ & 1}E}
kel el 2 A4 AIE 1, 10-phenanthrol-
inato ) 7rest b 4 EEAYE Ho F%
FAFE IBE F o, F Pt F
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Table 3. The superdelocalizability of 8-hydroxyquinoline.
8-Hydroxyquinazolinato 8-Hydroxyquinolinato
Atom No.
S(E) S(R) S(N) S(E) S(R) S(N)
1 0.8915 |  0.9986 1.1058 (. 9260 0. 9834 1. 0409
2 0. 6038 0. 9538 1.3034 0.6734 0. 9515 1.2297
3 .0.8005 | 0.8707 0. 9409 0. 8448 0.8671 0. 8894
4 0.6112 , 1. 1871 1. 7631 0.7774 1. 0555 1. 3337
5 0. 6710 ‘ 0. 7051 0. 7391 0.6813 0. 7035 0.7259
6 0.8932 1. 0456 1.1981 0. 8408 1. 0187 1. 0966
7 0. 8408 ] 0. 8749 0. 9090 0. 8495 C. 8718 0. 8942
8 0.7787 | 0.9312 1.0835 0.8259 0. 9033 0.9818
9 0.9394 0.9735 1. 0075 0. 9309 0.9732 0. 9955
io 1. 0399 90. 542 0. 0450 1. 0408 0.5428 0.0448
11 0.6185 0. 7642 0. 9097 0. 6598 0. 7309 0. 8021
Table 4. Calculated the superdelcaolizability of phenanthroline ligand.
Atom 1, 5-Phenanthroline 1, 10-Phenanthroline 4, 5-Phenanthroline
Ne. S(E) SRy | S(N) S(E) S(R) S(N) S(E) S(R) S(N)
1 1. 1710 0. 9705 0. 7700 1. 1431 0. 9540 0.7648 0. 9093 0. 9422 0.9751
2 0. 7289 0. 9286 1. 1282 0. 7607 0. 9454 1. 1302 0.9515 0. 9871 1. 6227
3 0.9972 0. 8904 0. 7837 0. 9644 0. 8821 0. 7999 0. 8132 0. 8678 0.9224
4 0.9100 0.9934 1.0767 0. 9232 1. 0031 1. 0830 0. 9910 10568 L 1227
5 1. 7767 0. 8140 0. 7869 0. 7696 0.7784 0.7872 0. 7619 0. 7390 0.7162
6 0.7167 0. 8140 0.9114 0. 6951 0. 8271 0.959 1. 1672 1. 1245 1. 0617
7 0. 9751 0. 9347 Q. 8944 0. 9595 0. 9066 0. 8537 1. 2685 0. 9800 0. 6916
8 0. 9692 0.9570 0.9447 0.9414 0.9784 1. 0153 0. 6698 0. 7401 0. 8103
9 0. 8194 0. 8592 0. B389 0. 8511 0. 8589 0. 8668 1. 0821 1. 0349 0.9876
10 1.0523 1. 0237 1.6050 1. 0240 1.0536 1. 0831 0. 8028 0. 8703 0.9378
11 0.7423 0.7302 (0.7182 0. 7642 0.7247 0. 63853 0.9533 ¢. 9581 0.9630
12 1. 2294 1. 0215 0.8136 1. 2020 1. 1371 1. 0721 0. 9889 0. 9562 0.9234
13 1.2114 0. 9951 0.7788 1. 2306 0. 9469 0. 6686 0. 7090 0. 8086 0.9081
14 0.7483 0. 7623 0. 7762 0. 6538 0. 7577 0.8615 0-7269 0. 8358 0. 9447
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Fig 1. Charge densities of benzologous pyridine
ligands.
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