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Carbon-alkylation of Simple Nitronate Anions 

By ALAN R. KATRITZKY,* GEORGE DE VILLE, and RANJAN C. PATEL 
(School of Chemical Sciences, University of East Anglia, Norwich NR4 7T J) 

Summary Aliphatic nitro-compounds are a-alkylated in 
good yields by l-substituted-2,4,6-triphenylpyridinium 
cations. 

THE importance of nitro-aliphatic compounds in the inter- 
conversion of organic functional groups is highlighted in a 
recent review,l which further states: ‘apart from radical 
anion chain processesI2. . . . . . there are only two cases of 
C-alkylation of a simple nitronate anion (both) intramole- 
cular cycli~ations.’~ Kornblum’s radical chain reaction 
generally requires additional a~t ivat ion.~ 

We now report that simple nitronate anions react regio- 
specifically with l-substituted-2,4,6-triphenylpyridinium 
cations to yield the corresponding mono a-C-alkylated 
nitro-compounds. The pyridinium cations are readily 
available (yield >SOYo)  from 2,4,6-triphenylpyrylium tetra- 
fluoroborate and the corresponding primary amine.6 
l-Benzyl-2,4,6-triphenylpyridinium tetrafluoroborate re- 
acted with the sodium salt of nitromethane (preformed from 
sodium ethoxidet) in ethanol a t  80 “C to yield o-nitro- 
ethylbenzene (74%). Similar results were obtained from 
the reactions of p-methylbenzyl-, p-chlorobenzyl-, and 

~,kdichlorobenzyl-2,4,6-triphenylpyridinium tetrafluoro- 
borate with the sodium salt of nitromethane (yields 52- 
68%) and from the reactions of the foregoing four benzyl- 
pyridinium cations with the sodium salt of nitroethane 
(yields 54-57%). Additionally, the parent l-benzyl- 
pyridinium tetrafluoroborate reacted with the sodium salt 
of Z-nitropropane to give 2-methyl-2-nitro-l-phenylpro- 
pane (47%) ; in dimethylsulphoxide the yield increased 
to 62%. 

Alkylation of nitronate anions proceeded slowly in 
refluxing ethanol, and in refluxing pentanol mixtures 
formed, but more satisfactory results were found in di- 
methylsulphoxide. 1-n-Hexyl- and l-n-buty1-2,4,6-tri- 
phenylpyridinium tetrafluoroborate reacted with the anions 
of nitroethane and 2-nitropropane to give the corresponding 
2-nitro-n-octane and -hexane and 2-nitro-2-methyl-n-octane 
and -hexane (average 55%). 

These reactions provide useful new syntheses of a variety 
of previously difficultly accessible simple mono-nitro- 
compounds; their mechanism (ionic or free radical) is still 
under investigation. $ 
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t.We found it advantageous to use an excess of the nitro-compound with stoicheiometric amounts of sodium ethoxide and 

$ Added in proof: Since this manuscript was submitted a report has become available of the C-alkylation of nitronate anions 
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