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ABSTRACT, Orbital interactions between two nonbonding orbitals have been investigated for
heteroatom analogues of trimethylene diradical using MINDO/3 and STO-3G methods. The results
showed that the conformers in which significant o-aromatic stabilization is involved exhibited level
order reversal to n_ below 7y as it was found for trimethylene diradical. Lone pair orbitals (LPO)
were found to be stabilized by charge dispersion accompaning vicinal trans n-¢* interaction and
hydrogen bonding. In systems with different heterocatoms, N and O, the contribution of the LPO of
oxygen, np was always greater in the lower level whereas that of nitrogen, ny, was greater in the

higher level as can be expressed as: n.(lower) =npt-Ayny. n.(higher) =nyt2ono. where 2;<1.0
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Fig.1. Energy Splitting diagram of LPO.
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Table 1. Orbital energies ¢., energy splittings
4E,,=de,+de;, and the LCBO-MO coeflicients by
BONDO (INDO level) calculation (in eV)

Ila I Ie

E4 —16.56 —15.12 —15,53

& —15.56 —18.28 —16.48

4E,, 1.00 3.16 0.49

0g; 0.24 1.85 0. 30

dey 0.76 1.31 0.19
BO coeff. of O-LPO| all trans all cis cis trans
& level 0.18 0.33 0.22 0.49
&, level 0.43 0.36 0.43 0.22

Eou* —809. 277 —809.148 —809.261

For each symbol, see Fig.1. *MINDO/3 results.
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Table 2. Orbitial energies e,, energy splittings 4E,,

=0e;+0¢;, and the LCBO-MO coefficients by BONDO
(INDO level) calculation (in eV)

Ilz 1115 Il
&4 —13.11 —12.62 —12.57
€. —12.34 ~12.71 —12.67
JE,, 0.77 0.09 0.07
o, 0.35 0. 05 0.03
des 0. 42 0.04 0.04
BO coeff. of N-LPO| all trans all cis cis trans
g; level 0.53 0.62 0.51 0.72
&y level 0.64 0.59 0.68 0.45
Erouat® —600.566 —600. 655 —600. 590

*MINDO/3 results.
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Table 3. Orbital energies ¢, energy splittings 4E,,
=08e,+0¢;, and the LCBO-MO coefficients by BONDO
(INDO level) calculation (in eV)

IVa ve Ve vd
ey —13.54 —-12.27 -—12.35 —12.27
€. —11.86 —13.82 —13.16 —13.36
AE,, 1.18 1.22 0.54 0.54
O¢y 0.48 0.68 0.32 0.33
oey 0.71 0.54 0.22 0.21
BO coeff.
of N-LPO
&; level
N(SP2) 0. 40 0.51 0.52 0.41
N(SP3) 0.63 0. 68 0.70 0.77
& level
N(SP?) 0.68 0.60 0.63 0.64
N(SP3) 0.56 0.52 0.43 0.38

Em* | —570.371 —570.502 —570.463 —570. 405
*MINDO/3 results.
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Table 4. Orbital Energies ¢, Energy Splittings 4E,,
=0¢;+3d¢;, and the LCBO-MO coefficients by BONDO
(INDO level) calculation (in eV)

Table 5. Orbital Energies ¢, Energy Splittings 4E,,
=ey-+-J¢;, and the LCBO-MO coefficients by BONDO
(INDO level) calculation (ineV)

Va Vb Ve vd Via Vi Vie VIid
&t —15.36 —-13.19 -—13.19 —15.18 gL —20.21 —12.76 —13.11 —23.42
& —13.25 —15.78 —15.37 —13.25 €. —13.06 —17.16 —15.78 —13.00
4E,, 0.33 0.33 0.30 0.14 4E,, 6.82 3.83 2.26 7.38
o, 0.01 0.14 0.19 0.03 de; 6.50 3.42 2.07 7.37
ogy, 0.32 0.19 0.11 0.11 oey 0.32 0.41 0.19 0.01
BO coeff. BO coeff.
of N- and fN— and
0-LPO O-LPO
& level & level
N 0.04 0.19 0.24 0.07 N 0.44 0.38 0.34 011
(6] 0. 40 0.43 0.44 0.49 O 0.41 0.51 0.43 0.34
& level &, level
N 0.84 0.84 0.85 0.85 N 0.79 0.75 0.77 0.79
0 0.20 0.15 0.12 0.12 0 0.18 0.18 0.14 0.02
Ea® | —705.040 —705.109 —705.182 —704.995  p__
*MINDO,3 results. 3-21G* | —167.952 —167.942 —167.951 —167.957
STO-3G —166.667 —166.661 —166.667 —166.673
o] EAolt}t FaAT o] FEE FAY F= MINDO/3 | —675.120 —674.992 —675. 140 —675. 009
F 238 Vd Fof v 3q A o] JAH *ref. (11).
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