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A molecular orbital caluculation of alternant heterocyclic

compounds.

Gorou YASUDA

As it is well known that NBMO’s of the odd alternant hydrocarbons show a special

feature, the localization energies (Lr) of these compounds can be calculated by means of a

simple NBMO,

The Lr’s of alternant heterocyclic compounds by NBMO are compared with these by

LCAO-MO, The good correlation between these two energies is observed except at the

neighboring positions of a hetero atom,
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5.11 | 2.02| 2.45| 0.898| 0.109
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1 | 1.81 | 2.320 | 0.98¢ 0.354 | 1.006 1.8 | 1.62 | 2.281| 0.998 | 0.176| 0.984
2 | 2.7 | 2.332 0.884 0.156 | 0.962 2.7 | 1.89 | 2.437 | 0.912 | 0.100 | 1.002
3 - — | 1.096  0.188 | 1.154 3.6 | 1.96 | 2.483 | 0.856 | 0.076| 0.980
4 | 1.92 | 2.201| 0.920 0.328| 0.922 4.5 | 1.57 | 2.271| 1.048 | 0.19 | 1.014
5 | 1.8 | 2.318 | 0.962 0.346 0.986 9 | 1.38 | 2.109| 1.038| 0.302| 0.914
6 | 2.13 | 2.480 0.872| 0.144  1.000 10 — — | 1.666 | 0.564| 1.208
7 | 2.7 | 2.509 | 0.842 | 0.124  0.988 11 — — | 0.716 | 0.016| 1.002
8 | 1.81 | 2.304 | 0.992  0.358  1.004 12 — — | 0.688 | 0.006| 0.956
9 - — | 0.680 | o0. 0.980 13 - —| 0.716 | 0.016 | 1.002
10 - — | 0.702 | o. 1.004 14 — — | 0.688| 0.006| 0.956
NG F—o— b XV 6,7— v/ YV
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1 ! 1.81 | 2.378 | 0.910 | 0.330 | 0.976 1 | 1.68 1 2.297 | 0.926 | 0.148| 0.938
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4 — — | 1.364 | 0.268| 1.176
5 | 1.57 | 2.236| 0.904 | 0.094 | 0.996
6 | 1.91 | 2.441| 0.920 | 0.102| 1.002
7 | 1.89 | 2.426| 1.050 | 0.198 | 0.996
8 | 1.58 | 2.244 | 1.230 | 0.368 | 0.980
o | 1.20 | 2.046| 1.286 0.390| 1.014
10 | 1.26 | 2.048 | 1.068| 0.204| 1.002
11 - — | 0.718| 0.020| 1.002
12 — — | 0.734| 0.026| 0.972
13 — — | 0.716 | 0.016 | 1.002
14 - — | 0.704 | 0.012| 0.994
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7 | 1.91 | 2.440| 1.072 | 0.198 | 1.000
8 | 1.57 | 2.234| 1.304| 0.392| 1.006
9 | 1.26 | 2.022| 1.234| 0.364| 0.978
10 | 1.20 | 2.037| 1.050 | 0.190 | 0.996
11 — — | 0.714| 0.024| 0.988
12 — — | 0.716 | 0.016 | 1.006
13 — — | 0.704 | 0.012 | 0.994
14 — — | 0.722 | 0.018 | 1.000
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3 | 2.09 | 2.498 | 0.850 | 0.174 | 0.984
4 | 1.96 | 2.370 0.936 | 0.112 | 1.002
5 | 1.7 | 2.378 0.926 | 0.056| 0.998
6 | 2.04 | 2.462| 0.890 | 0.196 | 1.006
7 | 2.20 | 2.504 | 0.854| 0.002| 0.996
8 | 1.8 | 2.346 0.964 | 0.214 | 1.008

9 — — | 1.256 | 0.476 | 1.170:
10 1.95 | 2.230 | 0.876 | 0.290 | 0.900
11 — — | 0.744 | 0.044 | 0.980
12 — — | 0.722| 0.046 | 1.004
13 — — | 0.776 | 0.062 | 0.996
14 — y — | 0.746 | 0.066 | 0.980

XX 5,6— ~RXvyF/)v

i E’NBMO‘LME) S@ | frm | o
1 1.95 | 2.374 | 0.894| 0.194 | 0.950
2 2.18 | 2.524 | 0.852 | 0.002 | 1.010
3 2.15 | 2.356 | 0.840 | 0.178 | 0.930
4 — — | 1.178 | 0.132 | 1.166
5 1.97 | 2.372| 0.934| 0.130 | 0.854
6 2.04 | 2.460 | 0.892 | 0.198 | 1.000
7 2.20 | 2.512| 0.848 | 0.008| 0.994
8 1.86 | 2.322| 0.978 | 0.248 | 1.000
9 1.79 | 2.306 | 0.996 | 0.348 | 1.004
10 1.81 | 2.312| 0.986 | 0.332| 0.998
11 — — | 0.762 | 0.056 | 1.000
12 — — | 0.674 | 0.078 | 0.962
13 — — | 0.718 | 0.046 | 0.994
14 - — | 0.772| 0.050 | 1.004
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K B NBMO| L, | S } fr® | Ciy2
1 — — | 1.228| 0.298 1.080
2 2.31 | 2.403| 0.810 | 0. 0.930
3 2.04 | 2.476 | 0.882 | 0.192 | 1.006
4 2.07 | 2.426 | 0.854 | 0.072| 0.952
5 1.96 | 2.364 | 0.940 | 0.126 | 1.000
6 2.05 | 2.466| 0.880 | 0.192 | 0.994
7 2.18 | 2.518 | 0.860 | 0.008 | 1.002
8 1.87 | 2.326 | 0.964 | 0.240 | 0.994
9 1.83 | 2.326 | 0.952| 0.328 | 0.984
10 1.79 | 2.326 | 0.984 | 0.328 | 1.008
11 — — | 0.714 | 0.048 | 0.964
12 — — | 0.780 | 0.074 | 1.002
13 — — | 0.726 | 0.048  1.000
14 — — | 0.770 | 0.048 | 0.998
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i %}NBMO‘I”(E) ‘SHE) fr > Cis? e E’NBMO‘LME ‘Sr(E) frcm Cij?
1 1.86 2.340 | 0.968 | 0.226 1.006 1 1.95 2.302 | 0.926 | 0.224 | 0.928
2 2.24 2.364 | 0.856 | 0.008 0.958 2 — — | 1.080 | 0.004 1.154
3 - — | 1.124 | 0.276 1.156 3 2.09 2.314 | 0.880 | 0.202 0.958
4 2.07 2.264 | 0.888 | 0.088 0.932 4 1.96 2.384 | 0.934 | 0.106 1.006
5 1.96 2.368 | 0.940 | 0.108 1.000 5 1.97 2.372 | 0.928 | 0.112 | 0.994
6 2.05 2.466 | 0.882 | 0.194 0.994 6 2.04 2.452 | 0.892 | 0.198 1.000
7 2.18 2.498 | 0.862 | 0.004 1.002 7 2.20 2.510 | 0.846 | 0.004 0.994
8 1.87 2.328 | 0.966 | 0.226 0.998 8 1.86 2.318 | 0.976 | 0.234 | 0.998
9 1.83 2.330 | 0.952 | 0.320 0.982 9 1.79 2.298 | 1.000 | 0.346 1.000
10 1.79 2.306 | 0.992 | 0.344 1.006 10 1.80 2.300 | 0.990 | 0.342 | 0.994
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