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ABSTRACT. p-Substituent effect on the reactivity of retro-ene decarboxylation of but-3-enoic
acid was investigated theoretically. It was found that charge effect is important not only through
n—electron transfer as has been claimed to rationalize experimental results but also through
polarization as found for the CHp substituent. The reactivity was not determined by the charge effect
alone but the HOMO-LUMO energy gap was also found to affect the reactivity., In general it
was confirmed that the greater the m-electron donating power of the substituent, the greater is the

Teactivity.
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Fig. 1. The orbital interactions in three systems: the
most important combinatios of electron configurations
and the conditions for stabilization.
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Fig. 2. The orbital phase relation for the stabilizing
interaction, in the decarboxylation of 8-, y—unsatur-
ated carboxylic acid.
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Fig. 3. Orbital pattern of methyl substituted HOMO

fragment.
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Fig. 4. MO diagram showing the relative stabiliza-
tion produced by interaction (a) and (b).
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Table 1. The m—eclectron densities and HOMO AQ’s
coefficients for various substituents

] et | s D | U0 10
CF; |CNDO/2 1.9882 (. 9353 0. 6453
MINDO/3 0. 8746
H CNDO/2 2. 0000 1.0000 0. 7010
Cl CNDO/2 1.9810  0.9778 0.4025
S CNDO/2 0.9743
MINDO/3 1. 0855
F CNDO/2 1. 0595
CHz [CNDO/2 2.0188  1.0435 0. 6590

(A) ™3t st £ dFdA HE 1,5-
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Fig. 5. The changes of electron configuration
and electron density by Cl-.
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Fig. 6. The changes of electron configuration
and electron density by CHy- and CFs respec-
tively.
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Fig. 7. d-Orbital distributions of the Cl- in Cl-

C=C.
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Fig. 8. The HOMO levels for substituted (R)
ethylenes and the FMO levels for O-H.
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Fig. 9. The orbital interaction scheme between
FMOs of Cl- and -C=C »~HOMO.
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