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Abstract: A C645H6 adduct was isolated from a low pressure benzene Fame. The structure of this product is identical to the 

D&-Alder adduct of C60 and cyclopentadiene as established thmugh independent synfhesis. This product was determined to be 

addud 1 through 13C and proton NMR, as well as infrared and mass spextromety. 

The discovery that fullerenes can be produced in flames provides a potentially powerful new 
route to these molecules.’ In the course of optimizing this process, a relatively unstable product was 
observed. Isolation of this compound using preparative HPLC provided a solid, which was golden 
brown in solution, which cleanly converted to C6() at temperatures over 95°C. Due to the thermal 
instability of this material, initial reports based on mass spectroscopic determination postulated an 
isomeric Cm structure for this molecule.* Later studies strongly suggested the formula to be C& 
or CM).C~&.~ 

In order to provide a possible mechanism for formation of the postulated C&&, 
byproduct, as well as macroscopic quantities of this reagent, Cm was reacted with cyclopentadiene.4 
Dropwise addition of freshly distilled cyclopentadiene (0.8 mg, 12 pmol) in benzene (1 mL) to a 
solution of Ca (7.2 mg, 10 pmol) in benzene (0.5 mL) at 20°C caused an immediate color change of 
the solution, from deep purple to golden brown. Removal of solvent provided a brown solid, which 
was purified by column chromatography (SiOn, hexane-CHzC12 gradient) to yield 4.2 mg (74%) of 
brown solid, identical by HPLC, UV-vis and 1H NMR to the previously isolated combustion 
product. 

Proton NMR of the adduct was consistent with the bicyclic Diels-Alder product of C&J and 
cyclopentadiene.5 In order to verify this structural assignment, we obtained 13C NMR spectra of the 
cycloadduct.6 The presence of 337 lines (with one of double intensity) agrees with the expected Cs 
symmetry of the molecule formed by addition across the C&-C6 ring fusion.6 

Kinetic and thermodynamic properties of cycloaddition-cycloreversion reactions of this and 
other Cbo-diene systems, as well as the applications of these processes in materials science, are 
currently under investigation. 
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C&-Cyclopentadienc addition product 1, with %a ring system highlighted. 
Structure was determined using the MM3 forcefield 
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