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THIS note is a preliminary report on SCF calculationq’2
for aniline., The semiempirical LCAC LiO met@odz has been
applied for the calculation of the ground state orvitals.
In dealing with the euxcited sbabtes the configuration inter—
action has been admitted and 2ll singly excitel configura -
tions have been included.

The main problei in the semie.pirical unethod, always
open for discussion, is the evaluation of tiie basic para-
meters of the theory. Especially, the influence of the
presence of aumino group o the value of core Coulomb in -
tegral for adjacent carbon aton @he inductive effect in
chkel parlanc@ seens to be not unambigously cstablished.
Therefore it seems us desivable to make a couparative siu-
dy of ¢ifferent approximations on the results of geniemnpi-
rical calculations.

a
The expression Too Hne core Coulonv invejral is”
o« =-I + Z(p l‘l\ p)
Up

> hel
i over all atons which participate

vinere thc
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in the conjugation. The approximations in method A and B
zre concerned with the evaluation of ¥vhe core-attraction

terms (D \Vq\ p) .+ Ir method A we put simply3
{ = -
(plVql ) = Zq B pq '

where Zq is the core charge of g-th atom with respect teo

X -electrons. In method B we include neutral penet

abion

integrals, i.e. we put
¥
(P 1Vl ») = (P1VgfP) = Zg Ypq

where V; is the field of uncharged atom g obtained by
putting Zq electrons in the 2pX -orbital ,}qf The terms
(p ‘Va\ p) have been evaluated theoretically 4. One-cen -~
ter Coulomb repulsion integrals and atomic valence state
ionization potentials for nitrogen atom have been taken
from lcBwen’ { ENN = 12,74 eV, Ig = 24.83 eV’). Two=~Cen~—
ter integrals 6 pq have been calculated from the formu—
la proposed by Mataga and Nishimoto6 .

In method C the inductive effect for carbon atom ¢
acjacent to —LH2 group has been introduced in a straight-
forward manner. We have started from the nmethod A, but we
tiave added corrections SC‘ and SII to the values of o
and oy respectively. We have found a choice: 9§5= -1.0 eV,
& g = 4 1.6 eV  as a reasonable one.

In all nethods the core resonance intesrals havs been

Usizen into account only for nearest neighbours:j%O = - 2,R0
C

C
Py =~ 274 eV,
i

rize resulbs for transition eneviies Ei dn =v) , oscil-

~ 2e79 eV,
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lator strenghts fi, ionization potential J {in eV) and
T -electronic conbribution to dipole moment (in D) of
the ground state, together with the experimental data

are collected in Tsable.

TABLE

Method A Liethod B Method C Experiment

E, 4,54 4,55 4,46 4,542

£, 0,042 0.005 - 0.0262

E, 5,68 5432 5.28 5,292

f, 0.23 0.39 - 0,172

E; 6470 6438 6.38

£ 1.05 0.81 - 6.30%

E, 6.70 6.60 6.60

£, 0.90 0.8 -

p 0.7°;0.94°
I 1.62 0.9% 1.826 1.02%; ~1.67°
g 8.18 8,28 7.84 .70t

from H. Baba, Bull.Chem.Soc.Japan,34,76 (1961) .

I. Fischer, Acta Chem,Scand.,4,1197(1950) .

estimated in the manner suggested by H., Hamano,
H.F. Hameka, Tetrazhedron, 18,985 (1962) .

E£.B. Everard, L.E. Sutton, J.Chem.Soc.,2818(1951)

mesomeric moment of aniline; see J.W. Smith,
J.Chem.Soc., 811961} .

X. Watanabe, T. Nakayama, J. Mottl, J.Quant.
Spectrosc.Rediat.Transfer, 2,369 (196 .
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