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ABSTRACT HMO correlation diagrarms for some competing 1, 2- and 1, 4-cycloaddition reactions
have been made to elucidate the reaction mechanism. The main conclusions obtained from this
study are as follows.

1) The crossing between the highest occupied molecular orbital and the lowest unoccupied molecular
orbital was not observed, which indicates that the reaction proceeds thermally, in agreement with
the experimental results.

2) From the consideration of the energy barrier in the process of the energy transformation going
from reactants to product, the two-step mechanism via a diradical intermediate is prefered over

the concerted one. .
3)"The existance of diradical intermediates can account for the observed product distributions.
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Table 1. Energies at various points slong the reaction coordinate.

Energy HO LU Totsl ‘ HO LU Total LU Total

Types (1) l (I (111} _

r=0 0.4278 | ~0.1105 | 28.3798 | 0.4278 ¢ —0.1105 | 28.3798 | 0.4278 | —0.1105 | 28.3798
0.2 | 0.4142 —0.2308 | 27.0138 | 0.2965; —0.0808 | 26.9957 | 0.3412| ~0.1138 ; 27.5816
0.4 | 0.6045] ~0.4902 | 26.6289 [ 0.2124 | —0.0986 | 28,3836 | 0.2802  —0.1601 ; 27.2789
0.6 | 0.8866 | ~0.7374 | 27,1749 | 0.5875{ —0.5875 | 27.2991 | 0.2776 | —0.2024 | 27.5123
0.8 | 0.9811 —0.9283 ] 28.3216 | 0.6849 | —0.9316 | 28.6146 | 0.2838 | —0.2142 | 26.0705
1.0 | 10000} —0.9757 } 29.6061 | 0.6931; —0.9758 | 30.1304 | 0.2856 | —0.2158 | 28.8078

Types avy (v) VI

r=0 0.7538 | ~0.2412 | 23.8019 | 0.7538 -0.2412 23.8919| 0.7538 | —0.2412} 23.9919
0.2 | 0.6596; 0.2419; 22.8281 | 0.2281: ~0.5021 | 23.0232 | 0.0669 | ~0.4674 i 23 3507
0.4 | 0.6833: —0.5889: 22.5152| 0.0000 : —0.0468 | 21.4721 | ~0.0797 | —0.2541 | 22.9351
0.6 | 0.9043} —0.6674 | 23.4252 | 0.0000 i —0.0083 | 21.4415 | —0.0156 | ~0.1458 | 23.1843
0.8 | 0.9821} ~0.6695 | 24.7559 | 0.7715; —0.6414 | 25.0253 | —0.7185 | —0.5662 § 26.0059
1.0 | - 1.0000 | —0.6607 i 26.2009 | 0.7720 | —0.6433 | 26.5851| 0.0000 | ~0.5154 : 26.1807

Types (VI (VIID) (1X)

r=0 0.4054 | ~0.11(5} 36.8973 | 0.4054 | —0.1105 | 36.8973 | 0.4054} ~0.1105 | 36.8973
0.2 | 04003 —0.2183 | 35.3777 | 0.3060 | ~0.0600 { 35.5202 | 0.3434 | —0.0828 | 36.0926
0.4 | 0.4961; —0.2287 | 34.3074 | 0.2230 | —0.0559 ; 34.8782 | 0.2864 —0.0277 | 35.7612
0.6 | 0.8196 | —0.6901 | 35.2544 | 0.5163; —0.4725 35.7860 | 0.2785 | ~0.0035 | 35.9678
0.8 [ 0.7387 i —0.4792 ¢ 36.2087 | 0.5604 | —0.5506 i 37.0963 | 0.2839 i —0.0001 i 36.5213
1.0 | 0.6188{ —0.2501; 37.2720 | 0.5645 ; —0.5645 | 38.6207 | 0.2856 | —0.0000 | 37.2584
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(V) 21. 4415
mereeerememeeeenee] 93, 8919 26. 5851
vi) 24. 1807
(vim 4.8782
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