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Abstract: l-Cyano-2-hydroxy-dihydro[60]fuUerene (2) was synthesized by N-O-bond cleavage of the 
isoxazoline derivative [60]fullereno[l,2-a']isoxazole (1). The esterificafion of valeric acid with this 
fullerol produced valeric acid 2-eyano-fulleryl ester (3). © 1997 Elsevier Science Ltd. 

Recently we reported the addition of fulminic acid to [60]fuUerene to produce the C3-unsubstituted 

isoxazoline derivative [60]fullereno[1,2d]isoxazole I (1), which was meanwhile also synthesized by addition of 

N-silyloxyrdtrone to [60]fullerene followed by treatment with p-toluenesulfonic acid. 2 Eleven attempts to carry 

out a ring opening of the beterocycle in C3-substituted fullerene-fused isoxazolines failed so far. 3 Now we 

present the N-O bond cleavage of compound 1 to produce l-cyano-2-hydroxy-dihydro[60]fullerene (2). 
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The cleavage was performed in toluene in the presence of triethylamine at elevated temperature. 4 This 

type of reaction was successfully employed with C3-unsubstituted isoxazolines as reported in literature, s The 

low yield of 10% (based on recovered precursor 1) could not be increased by higher temperature, longer 

reaction times, higher concentration of the catalyst or addition of a different catalyzing base (pyridine, DBU, 

BEMP6). One major by-product in this reaction turned out to be C6o. Probably the cycloreversion of compeund 

1 is catalyzed by nucleophilic triethylamine via the reduced 3 fullerene 1. The fullerol 2 is only poorly soluble 

(CHCI3, o-dichlorobenzene), which makes the recording o fa  t3C NIVlR spectrum impossible. 

To confirm the existence of compound 2 we decided to use the fuUerol in an esterification with valefic 

acid, using the mild and effective method employing DCC/DMAP. 7`s The yield of ester 3 is nearly quantitative 

and the efficiently increased solubility makes it easy to determine the molecular structure by recording a 

13C NMR spectrum. The spectrum shows 30 signals arising from the fullerene core 4 with single intensity, 24 
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with double intensity and 2 with quadruple intensity (overlap of 2 signals with double intensity each). The two 

sp 3 hybridized fuUerene atoms are appearing at 5 90.71 (C-OR) and 5 57.33 (C-CN). The resonances of the 

carbonyl, nitrile and alkyl group are detected in the expected areas, s 

This is a new route to obtain fuUerene derivatives by conversion of an easily available cycloadduct. The 

hydroxy and cyano group attached directly to the fullerene core allow transformations to novel isomerically 

pure fullerol derivatives as the fulleryl ester reported in this paper. 
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