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Scheme 1 Synthesis routes of compounds 7 and 8
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DAFEAr e LR ORI, 76 40 CTF BLas T, A5 EUAHIE AR 04 IR B 21 1144 4 (m. p. : 202 ~203
°C),r*%80%. IR(KBr), v /em ': 2976.85, 1479.71, 1 455.42, 1 416.56, 1 392.23, 1 337. 88,
1259.23(C=S)(s), 1180.99, 1 170.97, 1 037.63(C=2S)(s), 995.36, 887.63, 784.42, 523.43,
461.60(C—S).

1.2.3 fua4s thém BRI 157. 6 mg(0.8 mmol ) b4 2 H1188.2 mg(0.2 mmol ) fb54 4,
JnE) 30 mL NEREHH, AR T TEREIBRN, SRS, RIE- YA, 8 R0V 15 h. e 7%
REERENE, BH ARG, A S mL WASEEER, 57 AR5 50 mL A& 5E5r 3 Ik
HEPOK)Z, BIFANUZ. FHICOKBRRREE TR, 08, WURRR 50, 1580 k™ P FHRE A )2 0T
B, TR BRI, B RS RE A AR R P 75% . R, =0.3(CH,CL A JBHFH]) , m.p.
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Table 1 Some spectral data of compounds 7 and 8

Comp. IR(KBr), #/cm™! MS, m/z '"H NMR, & 3C NMR, &
7 1464.14,1261.60, 1126.38, 1482.21 6.09,2.93  129.10, 129. 11, 131.97, 133.93,135.24, 138.30, 139. 68,
1 063.40, 548.17, 525.08 140. 57, 141.35, 141.75, 34.49, 32.25, 30.06, 29.19,
23.10, 14.49
8 1462.49,1260.86, 1104.58, 1821.00 6.30,6.39, 143.16, 129.11, 128.35, 125.44, 32.31, 30.11, 22.70,
1 059.26, 544.96, 525.11 3.08 14.47
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Fig.1 Steady-state absorption spectra of compounds 7 and 8 in PhCN(A) and CH,Cl,(B)
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Fig.2 Fluorescence spectra of compounds 7 and 8 in PhCN(A) and CH,ClL, (B)
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Fig.3 Chemical structures and miilliken charge distribution of compounds 7 and 8
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Table 2 Some calculated bond lengths(nm) , bond angles(°) and dihedral angles(°) of compound 7

C56—C57 0.16 | C70—C72 0.18 S73—C75 0.18

C67—S71 0.18 C70—S73 0.14 | C75—S76 0.16

C66—S69—C70 102.75 C56—C61—C68 111.37 C24—C77—C82 111.37 S71—C72—S74 119. 65
C67—S71—C72 102.76 || C57—C62—Co7 110. 95 (C25—C84—C83 110. 95 S569—C70—S73 119. 66
C80—S87—C88 102.76 || C42—C63—Co66 110.94 || C27—C81—C80 110. 95 S87—C88—91 119. 65
(C83—S85—C86 102.76 || C41—C64—C65 111.37 C28—C78—C79 111.37 S85—C86—S89 119. 65
C72-S74-C75-S76 177.95 C66-569-C70-C72 109. 28 (C86-589-C90-592 177. 85 (C80-S87-C88-C86 109. 28
S69-C70-C72-S74 177.17 (€9-C10-C57-C56 13.32 || S89-C86-C88-S87 177. 18 C52-C23-C24-C25 12.77
C67-S71-C72-C70 -109. 25 (C42-C41-C58-C29 12.77 || C83-S85-C86-C88 -109.24 || C27-C28-C38-C37 12.77

Table 3 Some calculated bond lengths(nm) , bond angles(°) and dihedral angles(°) of compound 8

C56—C57 0.16 || S68—C69 0.18 || C67—S70 0.18 || C72—S73 0.16
C64—S68 0.18 || C67—C69 0.14 | S70—C72 0.18
C64—S68—C069 100.37 || C57—C62—Co4 110. 31 C63—C74—C98 109. 85 S68—C69—S71 119.96
C63—S66—C67 101. 14 || C56—C61—C65 110.40 || C75—C76—C97 110.49 || S66—C67—S70 119.50
(€69-871-C72-S73 177.91 C64-568-C69-C67 —-168.24 || C45-C55-C56-C57 13.10
S66-C67-C69-S71 174.98 || €63-S66-C67-C69 115.64 || C84-C96-C97-C98 13.26
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Fig.4 Optimization conformation( A) and Frontier molecular orbitals(B,C) of compound 7
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Fig.5 Optimization conformation( A) and Frontier molecular orbitals(B,C) of compound 8
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Table 4 Some geometry conformation indexes of compounds 7 and 8

Comp. E|yo/ Hartree E\jop0/ Hartree AE,,/eV Total energy/Hartree  Dipole moment/( C + m)
7 -0.12 -0.21 2.66 —7 082.57 0.00
8 -0.13 -0.22 2.55 -6951.46 6.36 x10 =%
5 £ X W
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Theoretical Study, Synthesis and Characterization of the [ 60 | Fullerene
Sulfur-bridge Linked 2-Thioxo-1,3-dithioles Derivatives

LU Mei-Xiang”, ZENG He-Ping'*"
(1. Institute of Functional Molecule, Faculty of Chemistry, South China University of Technology,
Guangzhou 510641, China;
2. College of Chemistry, South China Normal University, Guangzhou 510631, China)

Abstract To attaining longlived charge separated states, the new compounds 7 and 8 of C,-S-2-thioxo-1,3-
dithioles derivatives were synthesized by Diels-Alder cycloaddition reaction. The structures generated by AM1
were used as the initial configurations for the density functional optimization( DFT) at the B3LYP/3-21G level
for all carbon and sulfur clusters, and some geometry conformation indexes were obtained. We found that C,
has been half-packed by the curved 2-thioxo-1,3-dithioles derivatives. The distant space between donor and
acceptor is shorter than no sulfur-bridge covalent bond linked and the energy gap is smaller. A longlived
charge separated states may occur in the [ 60 ] fullerene sulfur-bridge covalent bond linked tetrathiafulvalene
derivatives when it is excited. The medial and final molecular structures were identified and characterized by
TOF-MS, '"H NMR, “C NMR, FTIR, UV-Vis and Fluorescence spectra.

Keywords Cg, derivatives; Optimizing parameter; Synthesis; Structure characterization
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