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3) Synthesis of 2,2-[60]fullerenoalkylamines via the Curtius rearrangement reaction
4) Ring-opening reaction of 2,2-[60]fullerenoalkylamines
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Scheme 1. Synthesis of 2,2-[60]fullerenoalkanoyl chlorides la-g
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Table 1. Condensation reactions of acyl chloride 1a with various amines/alcohols

Amine (1.0 equiv)
or
Alcohol (8.0 equiv)

DMAP (2.1 equiv)

Solvent
rt
5
Entry Amine Solvent Yield /% Entry Alcohol Solvent Yield /%
1 ©/\NH2 Pyridine 87 6 MeOH PhBr 96
2 —|—NH2 44 (77)? 7° EtOH 93
NH,
3 @ 782 8 i-PrOH 80
/‘N’\
4 N 80 9 meo~<_)-oH 90
/N
5 o NH 82 10 0,N-{_)-oH 73

a|n the presence of DMAP (1.0 equiv), ® DMAP (1.05 equiv) was used.
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Fig. 2. Various Ceo-biomolecule hybrids
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Scheme 2. Synthetic scheme for 2,2-[60]fullerenoalkylammonium salts 9a-g- HOTf
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Table 2. Formation of the amides 10 by the reaction of the ammonium salt 9a-HOTf

RCOCI (3.0 equiv)
Pyridine (2.1 equiv)

DMAP (cat.)
Toluene
o°c —rt
Entry RCOCI Yield /% Entry Yield /%
o) (0]
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Table 3. Reaction of 2,2-[60]fullerenoalkylamines 9a-g- HOTf with a base
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Scheme 3. A plausible reaction mechanism
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Scheme 4. Conversion of the ketone 11a,c,e to 1,2-dihydro[60]fullerene 12
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Scheme 5. A plausible reaction mechanism
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