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

Linear regression formula for K 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.

3 4719 A7 E Aolde AAAE 2P
M8 e xdel ool gle.

Szl Y AuE g MR A9 AT 4w % Qlud BE S0 oAsk &
i ARE ) &HE Foz o $Y 4 Yl Axels FxALE FHH A% T
el des 9% Zvkl HEE AR89 29E ALY 74 (gas phase)l 4 F A
AT AFHE o F A=Y AdHAAA & 2 ged, M oEdezy EANETIYL

- N -



Benzologous Pyridine] z}7t=9)

o] g3te FAbT=et GrlEAtolol AHAAE
o e, del=xs 97 F3A4 A7)
FAol A WgFFotulel Qe A4LLAE] = AA
D58t pK Apole] HPBA I} Lol BnE
o},

Benzologous pyridiner} #]7k=sf 22 FHi
s 2 @79 e Ase A=A z A=
A Zoshe dAAEY T F4972 A
532 g zAAY Asld A5 2E L AL
of gugE|ojgte},

EZFA B FFENA A &3 HMOA A2
wE A k-] 2% Aoi el elA =3
AAlE gAY zZ3AAG F4 A4S hy-
perconjugationd F F2 8 superdelocaliz-
abilityghe oS Al A o2 F3E
$4% NaBe A F2 FAAAE RATY
t} &8

2 o Fol 4= benzologous pyridined] @]zt
=d gk $2AE =AY Hdtd  ZEEHo
AALD =g Aqstz, ol&doz =9 §
2| 44 pK ke Aste] ARA G vl wetz A
gk,

H A

ZFAolE 2729 ¥l-5-4 2 superdelocaliz-
ability9} frontier election density® 19} 2+-& uk
T4 AREA =98 5 A

Superdelocalizability= Aol el AVAEF A
&z Bl FEU Q= A AR 2%
Re| 2f3} AN A R FAAH, WSAL
ZEH LAAET TRz F A ZEHA
AR =& At 2 tedelA w3ge &
A€ AFE 5 Ut

Z+ g ed qyk =EEe AALEE e
7 o] Ao Fo = AAs e,

Fr(E) =2C; HoM0* @
Fr(R) =C;HOMO* | C, LUMO? @)
Fr(N)=2C;tumo? 3)

q7AA Cpe AX ¢;2 rdAA ] B5F AOAS
o}e, HOMO¥ & =A§$A=¥4, LUMOE:

Vol 24, No.1, 1980

HE-4e] A& HMO &8 22) 21

HANARALTTE Edch o] Alde] AL
% parameters AR} FAlsA) Jgich 2

Benzologous pyridine#] ¥]7kz=9] pK k& o}
<3 & Helazs 219 F4R Jo3A4
o g 2l TAE TR

@f}\;\r@j = l@/\[@/\@? ¢)
H

N Loy,
m H:0

_

—_—

H
@) Q;\Q - HO® (5
E

@5ANA AR ol A 971 B ¥4
A7 ALY 49 Aol AAA A5 2T
ged oz Folih

day(base) =hyB ®)
day(acid) =AN®8 D

ol b AEAR HOIH, Foll 4L o
25 7o) ARl Ak,

OE, (base) =g, day=qnhnf @
OF.(acid) =gndax®=gq,hn®B 9

=3 4E.8 %2

SAE . =q,(hy—hx®) B (10)

o2 e F glow (hy—An® % S %A
%t parametero} =2 benzologous pyridines] 2|
29 SME= AFATY g0l vlATS. 23
AT ¢ 48 IDA2z2 299+,

gp=22n,C;? (11)

AAN n;e EAH AFEAAEY ARl

Cire 7R MO9) AT rAAE] AlSeolth,
AspRAad L2E ] AAYE g ALL

HEWLETT PACKARD-30002. 2 #3tgc},



22 DTH, - FFK

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) Fri{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 . 0131 0.0368 0. 2161 0. 0852

7 0. 0494 0. 0257 0.1479 0. 0797

8 (. 1259 0.1265 0. 0030 0. 0366

9 0. 0003 0. 0001 0.1220 0.1228

10 ¢.1314 0.13296 (. 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 0.0333 0. 0183 0.0434 0. 0366

Table 2. The frontier electron densities for hydroxyquinolinato ligands.
Atom 8-Hydroxyquinolinato 8-Hydroxyquinazolinato
Ne Fr(E) Fr (R} Fr{N) Fr(E) Fr(R) Fr(N)
1 0.2674 0. 3166 0- 3658 0.2442 0. 28% Q. 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 (.0043 0. 0030 0. 0017 0. 0013 0. 6009 0. 0006
6 0. 4385 0. 3631 0. 2877 0. 4407 0. 3650 0. 2894
7 0. 1599 0. 1258 0. 0917 0. 2115 (. 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. 0935 0. 0548 (. 0141 0. 1120 0. 0619 0. 0117
i1 0.0197 0.0172 0.0147 0. 0687 0. 0582 0. 0477
I Fr(R) 320 94 24 eytes, phe-
A 2 Og
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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 J2 K cated PKoImi

1, 5-Phenanthrolinato

1, 10~Phenanthrolinato
4, 5-Phenanthrolinato

6, 7-Benzoquinolinato
8-Hydroxyquinolinato
8-Hydroxyquinazolinato

1.2695 | 4.57 4.30
1.3409 | 4.9 4.96
1.2699 | 4.58 4.85
1.3799 | 5.17 5.05
1.2300 | 435 | 4.13
1.2253 | 4.33 —

*QObserved pX value from ref 17(20°C)
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