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One-electron Transfer in Reactions of the Perfluoro-t-butyl 
Anion with Triarylmethyl Halides 

By SINA I. DELYAGINA, BORIS L. DYATKIN,* IVAN L. KNUNYANTS, NIKOLAI N. BUBNOV, and BORIS YA. MEDVEDEV 
(Institute of Organo-Element Compounds of the U.S.S.X. Academy of Sciences, 28 Vavilova St., Moscow, U.S.S.R.) 

Sunzma;.y Free triarylmethyl radicals are formed in which varied with time in the case of the excess of (11) as 
shown in curve 1 in the Figure. The general reaction reactions of triphenylmethyl chloride and tri-(p-nitro- 

pheny1)methyl bromide with perfluoroisobutene and sequence is as in the Scheme. 
caesium fluoride. 

THE perfluoro-t-butyl anion (I), generated from (CF3),- 
C=CF, and CsF in polar aprotic solvents, reacts readily 
with Ph3CC1 (11) giving compounds (HI) in high yie1d.l 

F- (11) 
(CF3)zC= CF, (CF3)3C- --> P-(CF3),.C,H4*CHPh, 

(1) (111) 
A n  e.s.r. investigation of this process in diglyme showed 

the formation of free trityl radicals, the concentration of 

I 
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FIGURE. Variation with time of the concentration of the radicals 
Ph,C. (curve 1) and (P-0,N.C6H,),C. (curve 2 )  in the reactions of 
(CF,),C-Cs+ with Ph,CCl and (p-0,NC,H4),CBr, respectively. (1 
is current concentration of the radical; Ic0 i s  concentration extra- 
polated at t-> 00. 
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(Abstraction of H from solvent) (‘Hex a phenyletha ne(, 

see r e f . 2 )  

SCHEME 

One-electron transfer is also observed in the reaction of 
(I) with (p-O,NC,H,),CBr (V) , radicals (P-O,P\’C,H,!,C- and 
(CF,),C. being formed, which both leave the ‘cage. Tris- 
(trifluoromethyl) methane (IV) is the only organofluorine 
product. The concentration variation with time of the 
corresponding free triarylmethyl radical is shown by curve 2 
in the Figure, (V) being in excess. With excess of anion (I), 
the free triarylmethyl radicals were rapidly destroyed, 
presumably as a result of further reactions with (I). In a 
separate experiment it was shown that ‘hexaphenylethane’ 
reacts with (I) giving a very complex mixture o€ products, 
including (111) and Ph,CH, identified by g.1.c. and t.1.c. The 
main reaction leading to (111), even with (I) in excess, is, 
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however, the geminate recombination of the radicals in the 
'cage' as shown in the Scheme. 

The one-electron transfer stage in nucleophilic substitu- 
tion reactions is a general p r~blern .~  The reactions dis- 
cussed are, as far as we know, the first proved examples of 
this stage for perfluoroalkyl carbanions. The oxidation of 
(I) by the F,K. radical was suggested earlier* t o  occur in the 

reaction of (CF3),C=CF2 + KF with N,F, but this supposi- 
tion could not be verified experimentally in view of the 
forcing conditions necessary and the explosion hazards of 
the reaction. 
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