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Fig.1 Cenfigurations of Ph—X(X=F, OH, NH;)for calculation
Bond length/nm.
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Table 1 Tectal energies of the Ph——X and the delocalization energy of X(X=F, OH, NH,)

Substituted . o
HF-SCF/eV 175 BTs/eV Full BTs/cV EX/k} + mol™!

benzene

C¢HF —8939. 339 —8941. 668 — 80942, 208 52.13

CsHsOH —5290. 676 —8292. 902 —8293. 540 61.63

CsHsNH: —7754.551 —7756.625 —7757. 380 72.27

* 29 HF it KB 6 « 2§ Malliken 85 7047 ZRHE X (OB FH « L7 82
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REH AT, X LA R I G PR B 5R, 3X — 25 RN R IR X R IRl F 45 Hg iy %2
WA A R 3 B AE B AR ) R R IR B, D S B TR IR B X R B R 0 1 gy AL AR
(R 8% (B ADD.

Table 2 1 Population analyses for Ph—X(X=F, OH, NH,)

Substituted

- ¢y . Cs ¢, Cs Ce X
CoHSF HF 1.0063  1.0342 0. 9860 1. 0146 0. 9860 1. 0342 1. 9366
VB 1. 0221 1. 0223 0. 9941 1. 0065 0. 9941 1.0223 1. 9386
CsHsOH HF 0.9779 10671 0. 9796 1. 0326 €. 9796 1. 0455 1.9136
VB 1. 0044 1. 0451 0. 9929 1.0:67 0. 5929 1.0312 1. 9169
CsH{NH, HF 0. 9429 1. 0833 0. 9736 1. 0558 0.9736 1. 0853 1. 8836
VB 0. 9830 1. 0584 0.9924 1. 0306 0. 9924 1. 0564 1. 8887
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Table 3 Percentage of total ioric structural constituents

Encrgy level CsH¢ CgHsF CsHsOH CsHsNH,
0 65. 94 68.43 69.07 70, €3
1 50. 14 53.94 55. 85 58. 64
2 56.28 50.09 46.43 37.42
s B X B
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Valence Bond Studies of Several Substituted
Benzenes Ph—X (X=F, OH, NH,)

MO Yi-Rong®, WU Wei, ZHANG Qian-Er

(Department of Chemistry, Xwamen University, Xiamen, 361005)

Abstract Bonded tableau unitary group approach (BTUGA) is applied to calculating and
analyzing the phenomenon of electron delocalization in three substituted benzenes, C,H.F,
C¢HsOH and C,H;NH,. Discussions to the valence bond descriptions of the above systems are
presented, and the delocalization energies of the substituted groups are also calculated. The
results show that there is a direct relationship between the percentage of the ionic structural
weights and the delocalization energy, namely the more the ionic structural weights, the big-
ger the electron delocalization energy from the substituted group to the benzene.
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