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Introduction

An efficient methodology has been recently reported by our group for the direct attachment of perfluorophenyl functionalized or ganic moieties, small molecules, polymer or copolymers, onto the sp2 hybridized
surface of fullerene species. The novelty of this route lies in the conjugated interconnecting part placed in-between the semiconducting moiety, here electron accepting quinolines, and the carbon nanostructure. This
method could enhance electronic interactions between the two counterparts possibly creating novel hybrid systems with unique integrated properties. The hybrid molecules were prepared via a two-step reaction
sequence (Scheme 1). The electronic structure of the valence band and the surface electronic properties of the materials in the form of thin films developed on Si and ITO coated glass substrates were studied by X-

Ray and Ultraviolet Photoelectron Spectroscopies (XPS/UPS) whereas the band gap was determined by Cyclic Voltametry(CV). The ultimate scope of this work is the elucidation of the molecules' potential
application as electron acceptors in organic photovoltaic solar cells (OPVs5s).
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The cyclic voltammetry curves of C,,(Ph),-5FQ-N-C,,and Ph-5FQ-N-C,,, are presented in Fig. _
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observed. For C,,(Ph),-5FQ-N-C,, the onset potentials for oxidation and reduction are +1.8V (8) - | (b) _ ;
and -0.8V respectively, vs Ag/AgCIl. For Ph-5FQ-N-C,, the onset oxidation and reduction =l ' 3 ﬂ |
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E 04 5 of the UPS spectra where two regions are significant:
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v'the HOMO level for C,,(Ph),-5FQ-N-C, is 6.2 eV, very close to that of C60 (6.1 eV) in agreement
Cyclic voltammograms of (C)C,,(Ph),-5FQ-N-C,, (d) Ph-5FQ-N- with the XPS findings that show a ful_lerene terr_nlnated surface. o
Ceo 0N ITO. Scan rate 01V/s. v'the HOMO level for Ph-5FQ-N-Cg, is 6.6eV, higher than C,,(Ph),-5FQ-N-C,, originating, as the XPS

results indicate, from a more mixed surface composition as opposed to the layered structure of
: : C12(Ph),-5FQ-N-Cgp.
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electronic band structure of the materials Conclusions
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HOMO HOMO a Ph-5FQ-N-C,, 22eV  6,6eV 4,5eV Ph-5FQ-N-C,, surface appeared to have a higher HOMO value originating, from a more evenly

mixed surface composition.

eThese observations should be taken into account when considering the potential of these
C,2(Ph),-5FQ-N-Cq, Ph-5FQ-N-C,, materials for use as electron acceptors in OPVs.
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