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Abstract: In this study, the theory of density functional was used to geometrically optimize the binary chlorine-derived
isomers of Csg at the b3lyp/6-31g(d) level. Analysis of the reaction heat and HOMO-LUMO of the optimized structure shows
that C;33Cl, is thermodynamically stable; The 1-8 added isomer 10-C;3Cl,-2-37 and The 1-4 added isomer 17-C;3Cl,-12-27 was
the most stable among the molecules studied. Derivatization mostly occurs on the carbon atom with the most negative charge,
which is generally the common vertex of three five membered rings. Chlorination derivatization reduces the HOMO energy level
of the carbon cage, increases the HOMO-LUMO energy level gap of the carbon cage, and reduces the reaction activity of the
carbon cage. The vibration frequency calculation shows that the addition mode and symmetry will affect the maximum vibration
frequency and intensity of the structure. The strongest vibration is generally C-Cl telescopic vibration. The higher the derived
position symmetry, the greater the vibration intensity.
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Addition mode Isomer AH/(KJ - mol™) AE/(kJ - mol™)
1-3 1- C35C1-2-3 —322.6 377.9
1-8 2- C3C-2-37 —358.2 462.6
1-7 3- C3Cl-1-33 —327.4 206.5
1-2 4- C33C1-37-38 —307.1 289.0
1-8 5- C35C1-1-38 —304.4 139.1
1-2 6- C35Cl-1-4 —282.7 216.2
1-8 7- C3C1-3-37 —319.4 240.9
1-2 8- C3C1-37-38 —305.6 123.6
1-4 9- C35Cl-1-11 —296.0 270.5
1-8 10- C33CL-2-37 —365.3 22.7
1-5 11- C35CL-5-9 —275.2 187.3
1-7 12- C33C1-2-37 —325.6 281.2
1-6 13- C33C1-4-35 —315.5 34.6
1-5 14- C35C1>-8-34 —295.2 86.8
1-8 15- C33C1-7-32 —323.4 184.1
1-6 16- C33C1-19-26 —289.2 105.3
1-4 17- C33Cl-12-27 —270.8 0.0
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Addition mode Isomer Frequency /em” Intensity
1-3 1-C33C-2-3 921.0 212.0

1-8 2- C5Cl,-2-37 839.4 467.7

1-7 3- C35Cl,-1-33 821.9 177.8

1-2 4- C35Cl1,-37-38 902.4 106.1

1-8 5- C3Cl-1-38 829.1 480.5

1-2 6- C3Cl-1-4 764.1 98.9

1-8 7- C33Cl,-3-37 830.9 550.2

1-2 8- C55C1-37-38 767.3 1222

1-4 9- C33Cl,-1-11 894.4 188.5

1-8 10- C33C1-2-37 837.2 431.7

1-5 11- C35Cl-5-9 817.3 180.1

1-7 12- C33C1-2-37 837.2 292.7

1-6 13- C33Cl,-4-35 819.6 168.1

1-5 14- C35C1-8-34 820.0 155.1

1-8 15- C33CL-7-32 833.3 4023

1-6 16- C3CL-19-26  815.9 152.8

1-4 17- C35CL.12-27 ~ 814.1 234.2
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