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Fullerene dyads bridged with perfluorinated linking groups
have been synthesized through a modified arc-discharge procedure. The addition of Teflon inside an arc-discharge reactor
leads to the formation of dyads, consisting of two C60 fullerenes bridged by CF2 groups. The incorporation of bridging
groups containing electronegative atoms lead to different
energy levels and to new features in the photoluminescence
spectrum. A suppression of the singlet oxygen photosensitization indicated that the radiative decay from singlet-to-singlet
state is favoured against the intersystem crossing singlet-totriplet transition.
Fullerene dimers[1] have been synthesized by utilizing various
bridging groups that link the two buckyballs. A wide range of
methods can be found in the literature, with examples including the dimerization of pristine C60[2] through high pressure
treatment, mechanochemical synthesis using KCN and K2CO3[3]
or dipolar cycloaddition reactions.[4] Besides the [2+
+2] carbon
linking between the two buckyballs, typical bridging groups
include oxygen[5] and methylene units, as well as photo-switchable azobenzenes.[6] A dimerization of adjacent fullerenes
inside carbon nanotube peapods occurs as well. A fullerene dimerization was monitored and distinguished between formations of dyads in the first stage with small nanotubes to be
formed in subsequent stages through bond fusion.[7] Fullerene
dimers provide a class of materials for applications in artificial
photosynthesis and molecular electronic devices due to their
richer energy level structure compared to the single cage fullerene counterparts.[8] Despite the number of fullerene dimers
presented in the literature, the synthesis of CFn-bridged dimers
has not been reported due to difficulties arising from the poor

reactivity of the C@F bond. We achieved the synthesis of this
unexpected dyad in the high-temperature plasma conditions
of an arc-discharge reactor by evaporating Teflon simultaneously with graphite. We also demonstrated their reactivity with
a Bingel–Hirsch reaction. The fluorine addition could be beneficial in terms of optoelectronic applications since it has been
demonstrated that the presence of the highly electronegative
fluorine atoms in conjugated polymers leads to high-performing materials for field-effect transistors with a bright blue photoluminescence.[9]
A modified arc-discharge procedure was used to synthesize
the dyads.[10] Our initial target was the synthesis of perfluorinated empty cages and endohedral metallofullerenes. The decomposition of Teflon close to the arc resulted in reactive CF2n
and C2n fragments as precursor molecules. Addition of the CF2
unit on the fullerene cage results in perfluorinated empty
cages and metallofullerenes, and surprisingly, to the formation
of the unusual CF2-bridged dimers, isolated through HPLC
(Figure 1; Figure S1 in the Supporting Information). By integrating the HPLC peaks, we calculated the following yields: C60 :
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Figure 1. a) HPLC traces of fullerene extract from scandium rods, without
(black) and with (blue) Teflon and the proposed structure of the dyads
(inset). b) MALDI-TOF analysis indicating the two systems and various other
perfluorinated fullerenes with CF3 and/or CF2 groups. 19F NMR as inset.
Bottom: Fullerene monomers and dyad. The red arrow indicates a decrease
in the yield and the green arrow an increase after the addition of Teflon.
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