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Tethered Bisadducts of C60 and C70 with Addends on a Common Hexagonal Face and a 12-Membered Hole in the Fullerene Cage
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Results and Discussion


The regioselective synthesis of easily isolable purebismethano derivatives of C60 and C70 with high steric congestion is described using 1,3-dibenzoylpropane bis-p-toluenesulfonyl hydrazone as the addend precursor. When the addition occurs at two [6,6] ring junctions within the same hexagon, bisadducts with mirror symmetry are obtained for both C60 and C70. When the addition occurs at two [5,6] ring junctions in C60, a symmetrical adduct is formed, which readily undergoes photo-oxygenation and ring opening to yield a fullerene with a hole in the cage. In this work, we also propose a simple and general system to name all of the possible [6,6] bisadduct isomers on C70. New double addition products of both C60 and C70 have been prepared with both additions occurring within one six-membered ring of the fullerene through the use of 1,3- dibenzoylpropane bis-p-toluenesulfonyl hydrazone as the addend precursor. When the addition occurs at two [6,6] ring junctions within a hexagon, bisadducts 2 and 4 with mirror symmetry have been obtained for both C60 and C70. When the addition occurs at two [5,6] ring junctions of C60, a symmetrical bisfulleroid is formed. This adduct readily undergoes photo-oxygenation and ring opening to yield a fullerene with a 12-membered hole in the cage. Electrochemical measurements showed that the reduction potentials of all synthesized bisadducts were shifted cathodically between 200 and 300 mV compared to the corresponding values for the pristine fullerenes.
[image: image1.jpg]compound-2

ca

Expermants Catculatad

compound-3

e E] = E]
e




Figure 1. Laser desorption FT-ICR mass spectrum of compound-2 (top) and compound-3 (bottom) dissolved in toluene without matrix. The deviation from calculated isotopic distribution is due to protonation of the sample.
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