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ABSTRACT

The resonance parameter value between the saturated carbon and unsaturated carbon atom in cyclopen-

tadiene has been evaluated.

And then cyclopentadiene has been investigated on the correlations between it’s electronic structures

and reactivities by means of the extended Hiickel method proposed by R. Hoffmann.
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Table 1. & o} {EEE ()
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o 0. 0000 0. 0000 0. 0000
C, 1. 1876 0.9646 0. 0000
Cs 0. 6731 2. 2720 0. 0000
Cy —0.6731 2.2720 0. 0000
Cs —1.1870 2. 2720 0. 0000
Hy 0. 0000 —0.6312 0.8912
H 0. 0000 —~0.6312 —0. 8912
Hy 2.2213 0.7114 0. 0000
Ha 1. 3100 3.1200 0. 0000
Hyo ~1.3100 3.1200 0. 0000
Hy —2.2218 0.7114 0.0200
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Figure 1. The coordinate B A HA Axst Ad =3z wlela] Diels-Alder
Table 2. Coefficients and energy of frontier orbital

1Cs 1Cx 1Cy 1Cz 2Cs 2Cx 2Cy 2Cy

H. O. energy 0. 0000 —0. 0000 —0. 0000 —0.00033 —0. 0000 0. 0000 0. 0000 ~—0. 59204
L.V. energy 0. 0000 —0. 0000 —0. 0000 —0.1922 —0. 0000 —0. 0000 0. 0000 0.6724

3Cs 3Cx 3Cy 3Cz 4Cs 4Cy 4Cy 4AC;

H.O. energy 0. 0000 0. 0000 0. 0000 —0. 3391 '0.0000 0. 0000 —0. 0000 0. 3391

L.V. energy l 0. 0000 0. 06000 0. 0000 —0. 3667 0. 0000 —0. 0000 —0. 0000 ~—0. 3661

[ 5Cs 5Cx 5Cr 5Cz 6Hs 7Hs 8Hs 9Hs

H.O. energy 0. 0000 0. 0000 —0. 0000 0.5918 0. 00004 —0. 00004 0. 0000 0. 0000

L.V. energy —0.0000 —0.0000 0. 0000 0.6724 0. 2149 —0.2149 —0. 0000 —0. 0000
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Figure 3. Relation of energy levels occupied by
interacting electrons in the Diels-Al-
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Figure 4. An example of Diels-Alders addition
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Table 3. Atomic Population and Atomic Bond Popu-

lation

My Mxy
1C 4. 1502 1C—2C 0. 4049
2C 4.1688 M;c-ac 0. 5795
3C 4.1451 Mic-sn 0. 3832
6H 0. 8391 Macic 0.5215
8H 0. 8839 Mic-su 0.4182
9H 0. 8882 Mac-sn 0. 4155
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Table 4. Atomic orbital bond population

1Cs 1Cx 1Cy 1Cz 2Cs 2Cx 2Cy

2C; 3Cs 3Cyx 3Cy 3C;

2Cs 0.0459 0.0497 0.0352 0.0000
2Cy 0.0405 0.04236 0.0594 0. 0000
2Cx 0.0264 0.0784 0.0038 0.0000
2C; 0.0000 0.0000 0.0000 O0.06232

3Cs 0.0695 0.01257 0.0748
3Cx 0.0124 —0.02011 0.0376
3Cy 0.0839 0.0266 0.1177
3Cz 0.0000 0.0000 0.0000
4Cs

4Cx

4Cy

4Cy

6H 0.1259 0.0000 0.0354 0.1719

8H 0.1717 0.2289 0.0175
9H

1Cs 1. 171545

1Cx 0. 9546
1Cy 0.9841
1C; 1. 0400
0.0000 2Cs 1.2184
0. 0000 2Cx 0.9574
0. 0000 2Cy 0.9537
0. 1596 2Cz 1. 0321

0.0811 0.0995 0.0000. 0.0000 3Cs 1.1741

0.0996 0.1659 0.0000 0.0000 3Cx  0.9577

0.0000 0.0000 —0.0165 0.0000 3Cy  0.9736

0.0000 0.6000 0.0000 0.0918 3C: 1. 0396

6H(S) 0.8391

0. 0000 8H(S) 0.8839
0.1518 0.0920 0.1718 0.0000 9H(S) 0.8882
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