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ABSTRACT

A theoretical study was made on the energies of #n electrons and the reactivity of each atom of
porphin nucleus and phthalocyanine nucleus in the ground states.

The energy of each z orbital, the superdelocalizabilities and the bond orders have been calculated
by the simple Hiickel method.

With respect of these two compounds, tesults of the calculations have shown that the energy
differences between highest occuppied orbitals and lowest vacant orbitals are relatively less than those of
other common organic compounds. This suggests that thes¢ two compounds will be easily excited.

Then, by superdelocalizabilities and bond orders, the reactivities of electrophilic, nucleophilic and
radical reactions and bond strenghs have been respectively considered.
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Figure 2. Energy level of cach » orbital
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Table 1. Superdelecalizabilities

Porphin nucleus

Phthalecyanine nucleus

nuA:iaobrenr S, & S, s, m-f]’tntg;ir s, & S, R 5,00
1 1, 1997 1. 8489 2, 5075 1 0. 8705 1. 0035 1. 1365
2 0. 7721 (. 8690 0. 9659 2 0. 9186 1. 0459 1.1733
3 1.0195 1. 1455 1. 2715 3 0. 7935 0. 9266 1. 0597
4 1. 0238 1. 1377 1. 2505 4 . (. 8085 L 3399 1.8712
5 0. 7513 0. 8775 1. 0036 5 1. 1156 1. 0809 1. 0461
6 1. 5911 1- 268G 0. 9469 6 1.0198 1.6142 2. 2086
7 1.2854 1. 8080 2. 3305 7 0. 8244 1. 4559 2.0873
8 0. 7792 0. 9051 1. G309 8 0. 8194 0.9775 1. 1356
9 0. 9757 1-1521 1. 3284 9 0. 9165 1. 0689 1. 2213

10 1. 0149 1. 1378 1. 2606 10 0. 8818 1. 0396 1. 1976
11 0. 7436 0. 9201 1. 0966 11 1.2554 1. 1712 1. 0870
12 1. 3856 1. 0154 0. 6722
13 1. 3846 1. 7456 2. 1066
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Table 2. Bond orders

Porphin nucleus Phthalocyanine nucleus

Bond Bond order Bond Bond order

1C—C 0. 5812 ,C—.C 0. 6820
.L—,C 0.5014 L£—5C 0. 6052
L£-C 0. 7700 L£—-.C 0. 4338
£—C 0. 5020 L£—;N 9. 7827
sC—sN 0. 5457 £—N 0. 5978
2C—eN 0. 5356 N—:C 0. 5809
sC—,C 0. 5705 C—4C 0. 4155
L —C 0. 5982 {£—oC 0.6132
{C—C 0. 5219 C—1C 0. 6751
£—1,C 0. 7215 L£—C 0. 5655
C—oC 0. 7553 L£—,'C 0. 5531
16C—1,C 0. 5232 C—C 0. 6397
nC=-p.N 0. 7422 C—,'C Q. 5552
1WC—1C 0. 5873 wWe—nC

0. 6458
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