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Over the past decades, a great deal of methods have been developed towards the 

efficient synthesis of carbonyl derivatives of C60. However, the synthesis 

multi-functionalized carbonyl fullerenes through the electrochemistry has never been 

fulfilled. In this work, the regioselective and highly efficient electrochemical method for 

direct acylation and carboxylation of a [60]fulleroindoline has been developed.1 By using 

inexpensive and readily available acyl chlorides and chloroformates, both keto and ester 

groups can be easily attached onto the fullerene skeleton to afford 1,2,3,16-functionalized 

[60]fullerene derivatives regioselectivity (Figure 1). In addition, a plausible mechanism for 

the formation of the fullerenyl ketones and esters is proposed, and their further 

transformations under basic and acidic conditions have been investigated. 

 

Figure 1. Eletrochemical synthesis of carbonyl [60]fullerene derivatives. 

Compared to previous methods for the synthesis of carbonyl fullerene derivatives, this 

method provided fullerene with 4-nitrobenzoyl moiety, which is a strong 

electron-withdrawing group. Consequently, when it treated with acid, it can be hydrolyzed 

to form hydro[60]fulleroindoline. It should be mentioned that other derivatives were stable 

under the acidic condition. However, all derivatives were unstable toward to the basic 

condition, decomposing to the pristine [60]fulleroindoline. This outcome was conclusively 

attributed to the property of fullerenyl proton, which showed acidic in some degree. On the 

other hand, the carbonyl carbon can be as a target for nucleophilic reaction, which also gave 

a way to basic anion to hydrolyze the carbonyl fullerene.  

In conclusion, this electrochemical synthetic method provided an alternative for the 

efficient synthesis of carbonyl fullerene derivatives. Moreover, the systematic investigation 

of stability for the carbonyl fullerene derivatives was conducted. 
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