Synthesis and Properties of New Fullerene-
Tetrathiafulvalene Dyads

Hiroyuki Nishikawa,® Shigeru Kojima,?
Takeshi Kodama,® Koichi Kikuchi,? Isao Ikemoto,?
Mamoru Fujitsuka,” and Osamu Ito®

#Department of Chemistry, Tokyo Metropditan
University
Minamiohsawa 1-1, Hadnigji, Tokyo, 192-0397, Japan
P nstitute of Multidisciplinary Research for Advanced
Materials, Tohoku University
Katahira, Aoba-ku, Sendai, 980-8577, Japan

In the last few yeas fullerene-based daor and
accetor dyads have attraded increasing attentions, not
only because of their remarkable photophysicd properties
such as photoinduced energy and/or eledron-transfer
processes, but because of their potentials for the
application to molecular eledronic devices Several Cy
dyads beaing tetrathiafulvalene (TTF) units as a donor
part have been synthesized and intramoleaular eledron-
transfer processes were observed for some CgTTF
systems.? We report here the synthesis and eledrochemi-
cd properties of new methano-bridged Cg, derivatives
covalently linked with aTTF unit (1a-c).

The synthesis of 1a (ortho), 1b (meta), and 1c (para)
was caried out as own in Scheme 1. Treament of TTF
derivative proteded by cyanoethyl group with sodium
methoxide and foll owed by readion with compounds 3a-c
afforded TTF derivateves (4a-c). Deprotedion of dioxane
group o 4a-c by p-toluenesulfonic add gave ddehyde
derivatives 5a-c, which were mnverted into tosyl-
hydrazone derivative 7a-c. Treament of 7a-c with sodium
methoxide generated diazo derivatives 8a-c in situ, which
were reaily readed with Cg in toluene to give Cgo-TTF
dyads 1a-c in 1.2-6.5 % yield after purification by HPLC
(buckyprep/toluene).

The redox poatentials of 1a were investigated by cyclic
voltammetry. Cyclic voltammgram showed two pairs of
reversible waves on the oxidation side, and three pairs of
reversible waves and one irreversible wave on the
reduction side, which correspond to the redox waves from
TTF part and those from Cg part, respedively (Table 1).

Fig 1. shows UV-Vis spedra of 1la-c in cyclohexane.
A broad absorption band was observed from 700 to
800rm for la, which is attributable to charge transfer
band from TTF to Cgo part. The asorption intensity of
this band deaeases in the order of 1a, 1b, and 1c. The
measurement of transient absorption spedra suggested
the existence of intramolecular photoinduced charge
Separation process
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Compornd E* E* E™ E™ E* E™®

la 052 084 -054 -0.95 -1.44 -2.00°
Ceo -049 -092 -139 -1.89
2 045 0.83

Table 1. Redox potentials of 1a, C60, and 2 in PhCN at
25°C. V vs SCE, 0.1M nBu4NclO4, 50mV/sec Pt
eledrode. % rreversible step.
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Fig. 1. UV-Vis pedraof 1a-c in cyclohexane.



