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Abstract: We have studied the other unit which is partial element in fullerene Co. The energy of the higher fullerene increased by 5.6 kcal/mol for
each 108 of planarity for the other units and increased by 11.0 kcal/mol for each 2C; other unit at RHF/AMI method. Therefore, we have known

that the stable Ca isomer do not have Ci unit in other unit and have small planarity. The confirmable Ca isomers by experiment satisfies these
two conditions.
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Figure 1. Two isomers of Cw. (a) Co((C2)-5 has 11 partial
other units(8Cy, Cs, 2Cs), (b) The other units of Ca(C2)-5, (c)
Cu(Dsr)-5 has a other unit(Cs), (d) The other units of Cu(Ds).
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Table 1. Unstability of Cw Fullerenes by Planarity of Other
Units

s AM1® PM3°
lsomers | Planarity” |\ ol | (kcal/moD

1| Cae- 361 0.00 0.00
2 | Cao(C)-1 416 431 419
3 | CalGa)-1 466 367 293
4 | CcalC)-1 517 9.33 839
5 | ColC)-2 618 21.88 2075
6 | Cal@-3 6.46 %86 %6
7 | ColC)-2 667 21.69 1928
8 | Cole)4 674 193 1753
9 | Cao(C)-2 675 2874 2%.13
10 | CalC)-3 721 23.00 2076
1| ColC)-4 77 21.99 19.02
12 | ColCw)-2 773 29.10 9571
13 | CalC)-3 775 3824 B35
14 | CxolCw)-3 775 27704 2446
15 | ColC)-4 823 2935 %.19
6 | ColC)-5 862 2805 %54

*Planarity of other units of Ce isomers. °The binding energy of
Ca{C2)-1 by RHF/AMI1 method is -1416341 kcal/mol. The binding
energy of Cao(()-1 by RHF/PM3 method is -14372.23 kcal/mol.
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Figure 2. Dependence of the calculated AM1 (a) and PM3 (b)
energy of the Co isomers on the planarity of other units.
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Figure 3. Four isomers of Cw(Cy). These fullerenes have same
other units except C; units. Other unit C; makes it unstable
fullerene about 8.0 kcal/mol per 2C..

Table 2. Unstability of C; of Ce Fullerenes Which have Same
Other Units(kcal/mol)

Isomers other units AMI® | PM3® | RHF/3-21G°

CoolC2)-1 2Cs, 2C4, 3C2 0.000 0.000 0.000
Coo(C2)-2 | 2Cs, 2C4, 2G5, 2Cy | 9105 8.866 11.440
Coo(C2)-3 | 2Cs 2G4, Cp, 4C, | 19062 | 18509 24238
Coo(C2)-4 2Cs, 2C4, 6C1 28507 | 27671 31609

“Heat of formation calculated by RHF/AMI1 method. ZHf of Cu(Cy)-1
is 1216.69 keal/mol. ®Heat of formation calculated by RHF/PM3 method.
4B of Ca(G)-1 is 1007.87 kcal/mol. © Hartree-Fock energy of Ca(C2)-1
is —-3388.8009 hartree(1 hartree =627.5095 kcal/mol).
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RHF/3-21G // RHF/AM1
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Figure 4. Increased relative energy by producing C; pairs.
Energy of fullerene is increased to about 80 kcal/mol by
RHF/AMI method, while C; unit is replaced by 2C; units.
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