DAEHAN HWAHAK HWOEIEE .

(Jourmzl of the Korean Chemical Society)
Vol. 24, No. 1, 1980

Printed in the Republic of Korea

Benzologous Pyridines| 2|7t=2| Hr240
st HMO2| 88 (M 2 &)
£F5h - FEBK*
Aje sz Ao shast
A3 St EE A st
(1979. 9. 6 FF)

Application of HMO for Reactivity of the Benzologous
Pyridine Ligands (II)

Ja Hong Kim and Gae Soo Lee*

Department of Chemistry, Jeonbug National University, Jeonju 520, Korea
*Department of Chemistry, Chonnam National University, Kwangju 500-05, Korea

»

(Received Sept.6, 1979)

2 ©F Benzologous pyridined] #|7t=9] ZEE|AALE} pK FS B¢ Hickel TAA =T
& o] &3t Alstgiet,

ol & = FAA ArtAAdA o] EAQ pK & T A S FEFF o, o] AE o
L3te] Alagt pK #e AFA Y & dX g o, HAWY ALY X A rAAL=
Aol HAA I YIS BFA, =F 0y ZEHAHALRY TE2EA JAAAH
A9 A, Fgubsel st AF zARIE

2=
-

ABSTRACT. The frontier electron densities and pK values for benzologous pyridine ligands are
calculated using the HMO.

Linear regression formula for pK in protonation of ligands is derived from the electron densities
and observed pK values.

The calculated pK values are in agreement with those of experimental values and a parallelism
is shown between pK and gn. The reactivities for electrophilic, nucleophilic and radical reactions

have also been calculated respectively by frontier electron densities.
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Table 1. The frontier electron densities for benzologous pyridine ligands.

Atom 1, 5-Phen 1, 10-Phen 4, 5-Phen 6, 7-Ben. q.
No. Fr(E) Fr(E) Fr(E) Fr(E)
1 0. 1266 0.1025 0. 0203 0.0797
2 0. 0238 0. 0369 0.1257 0. 0852
3 0. 0708 0.0484 0. 0019 0.0318
4 0.0797 0.0811 0.1129 0.1392
5 0. 0169 0. 0099 0.0349 0.0318
6 0.0131 0. 0368 0.2161 0. 0852
7 0. 0494 0. 0257 0.1479 0.0797
8 0. 1259 0.1265 0. 0050 0. 0366
9 0. 0003 0. 0001 0.1220 0.1228

10 0.1314 0.1296 0. 0061 0. 0044

11 0. 0252 0.0201 0. 0998 0.1890

12 0.1602 0.2421 0. 0597 0. 0044

13 0.1236 0.1220 0. 0043 0.1228

14 0. 0533 0.0183 0.0434 0. 0366

Table2. The frontier electron densities for hydroxyquinolinato ligands.
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Atom 8-Hydroxyquinolinato 8-Hydroxyquinazolinato

No Fr(E) Fr(R) Fr(N) Fr(E) Fr(R) Fr(N)

1 0.2674 0. 3166 0. 3658 0.2442 0.289% 0.3349

2 0. 0376 0. 1628 0. 2879 0.1119 0.1268 0.1417

3 0. 1601 0.1219 0. 0838 0.0773 0.1109 0.1444

4 0. 2260 0. 3426 0. 4593 0.1408 0. 3645 0. 5883

5 0.0043 0. 0030 0. 0017 0. 0013 0. 0009 0. 0006

6 0.4385 0. 3631 0. 2877 0. 4407 0. 3650 0. 2894

7 0.1599 0.1258 0. 0917 0. 2115 0. 1383 0. 0651

8 0.1451 0.1481 0.1511 0. 1028 0. 1433 0.1839

9 0.4459 0. 3442 0.2424 0. 4889 0. 3406 0.1923

10 0. 0955 0. 0548 0.0141 0.1120 0. 0619 0.0117

11 0.0197 0.0172 0.0147 0. 0687 0. 0582 0. 0477
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Fig. 1. Frontier electron densities, Fr(E) of
benzologous pyridine ligands.
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Table 3. The pK value of benzologous pyridine
ligands.

Ligand an chalcd PKohsd

1, 5-Phenanthrolinato
1, 10-Phenanthrolinato
4, 5-Phenanthrolinato
6, 7-Benzoquinolinato

1.2695 | 4.57 4.30
1.3409 | 4.96 4.96
1.2699 | 4.58 4.85
1.3799 | 5.17 5.05
1.2300 | 4.35 4.13
1.2253 | 4.33 —

*Qbserved pK value from ref 17(20°C)

8-Hydroxyquinolinato

8-Hydroxyquinazolinato
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