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Theoretical Sudy o the [ 60] Fullerene Sulfur-bridge Covalent Bond
Linked Tetrathiaf ulvalene Derivatives

LU, Mei- Xiang ZENG, HePing* XIE, Yan WANG, Ting-Ting HUO, Yan-Fing
( Department  Chemistry, South China Normal University, Guangzhou 510631)

Abgract The geometry and eectronic gructure of [60]fullerene sulfur-bridge covaent bond linked tetrathief ulvaene
derivatives and [60]fullerene covaent bond linked tetrathifulvalene derivatives have been calculated by AM1 me
thod. The geometry corformeation indicates that Gy has been half-packed by the curved TTF (tetrathiefulvalene)
derivatives. Their eectronic gructures point out that they belong to DA sygems. Their ecid ocorformetions are
probably determined by the flexible C—S bond. It isfound that the eectron clouds on unoccupied frontier orbitals
mainly come from the contribution of Cg noiety , which means that Cg noiety can dill accept eectrons, while the
electron clouds on occupied frontier orbitals mainly concentrate on the TTF addend. A long lived charge separation
gates may occur in the [60]fullerene sulfur-bridge covalent bond linked tetrathigf ulvalene derivatives when it is exci-
ted.

Keywords  [60]fullerene sulfur-bridge bond covalent linked tetrathigfulvaene derivative, AM1, geometry
corformeation , electronic sructure
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Tablel Sme geomentry corformation indexesdf 1 4 (unit of r: nm)

Conpound fc() —2 fc2) —s(3 rs(3) —c(4) fc(@) —@e) f'ce) —s(7) I's(7) —(8) fc(g) —c(9) 251 oz
1 0.134 0.183 0.182 0.133 0.181 0.184 0.136 126.2° 177.¢°
2 0.137 0.168 0.168 0.135 0.169 0.169 0.136 89.3 175.3
3 0.137 0.168 0.168 0.135 0.169 0.169 0.136 R.& 171.5
4 0.136 0.170 0.168 0.135 0.170 0.168 0.134 86.4° 172.1°
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Table 2 Sme quantum chemidry indexesof 1 4 and Gy, TTF 2 4 TIF Cso 1,
HOMO/ eV LUMO/ &V A Euvo- vovo! &V H/ (K- ol ™) 3 ! ’
2 4
Co -9.643 - 2.947 6. 696 231.55
TIF - 7.001 0.027 7.064 12.74 '
1 - 7.598 -2.771 4,827 200. 69
2 - 7.679 - 2.695 4,984 433.38
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