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New Synthesis of 1,2,3,4-Tetrafluorocarbazoles from Enarnines 

By CLAUDE WAKSELMAN and JEAN-CLAUDE BLAZE JEWSKI 

(C.N.R.S.-C.E.R.C.O.A., 2 rue Henry Dunant, 94320 Thiais, France) 

Summary Condensation of hexafluorobenzene with 1- 
dialkylaminocyclohexenes gives tetrafluorotetrahydro- 
carbazoles which are oxidised to tetrafluorocarbazoles 
by chloranil. 

INTRAMOLECULAR nucleophilic substitution of a fluorine 
atom is the most widely used method for generating poly- 
fluorinated aromatic heterocyclic compounds.l Although a 
number of fluorinated indole derivatives can be prepared by 
this method,2 tetrafluorocarbazole itself can only be obtained 
by the Fischer reaction3 starting from tetrafluoroanthranilic 
acid. Here we report that the arylation of enamines4 can 
be accomplished with hexafluorobenzene (1). This reaction 
provides an easy synthetic route to fluorinated carbazoles. 

On refluxing a mixture of (1) and an excess of the en- 
amines (2) C-arylation occurs initially, as shown by lgFn.m.r. 
spectroscopy to give the intermediate enamines (3). 

On prolonged heating of (3) , intramolecular N-arylation 
then leads to the tetrafluorotetrahydrocarbazole derivatives 

The quaternary ammonium salt (4) is presumed to be an 
intermediate in this reaction which may be dealkylated by 
fluoride ion. The tetrafluorotetrahydrocarbazoles (5)  are 
readily dehydrogenated by chloranil in refluxing toluene to 
afford the tetrafluorocarbazoles ( 6 ) .  

This reaction seems to be quite general and can be 
applied to various enamines and perfluoroarenes leading to 
numerous fluorinated heterocycles. Some of these deri- 
vatives may be useful as 19F n.m.r. probes in the study of 
their interactions with nucleic acids.6 
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a R = Me (79yD) a; R =Me (6loYo) 
b; R = Et(79%) b; R =Et  (75%) 
C, R = [CHJ3CHf(L+5'/o) 
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i ;  chloraniI in refluxing toluene. 
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