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Summar 
+ 

: Dissociative electron transfer between the anion radical of terephthalonitrile and CF3Br 
tn t epresence of olefinic compounds results in the formation of an addition radical which eventually 
dimerises into 1 ,l ,1,6,6,6-hexafluoro-3,4-diphenyl hexane, in the case of styrene. The same reaction 
carried out with the same anion radical and butyl vinyl ether yields 4-(1 -trifluoromethyl-2-n- 
6utyloxyethyl)benwnitrile. 

Dissociative electron transfer between the anion radical of terephthalonitrile 

and CF3Br in the presence of styrene results in the formation of an addition radical which 

eventually dimerizes into 1,1,1,6,6,6-hexafluoro-3,4- diphenylhexane whereas, in the presence of 

butylvinyl ether, 4-(l-trifluoromethyl-2-butyloxyethyl)benxonitrile is obtained, implying that the 

addition radical couples with terephthalonitrile with elimination of one cyanide ion. These 

reactions are unusual with reference to the results of past investigations concerning the addition on 

olefins of perfluoroalkyl radicals deriving from the corresponding iodides and bromides l-3. Two 

main types of reaction have been described in this connection. One consists in the &&addition of 

perfluoroalkyl iodides on carbon-carbon double bonds yielding the corresponding alkyl iodides 2, the 

reaction being induced thermally or photochemically 3a-c, electrochemically 3d, through reduction 

by soft nucleophiles a, by metals 2f, or by means of transition metal catalysts 3g. The other is an 

hydroperfluoroalkylation of oletinic double bonds 3 starting from pertluoroalkyl iodides or bromides 

in the presence Cp’I’iCl3 3a or from periluoroalkyliodides in the presence of copper bronzes 3h. 

Terephthalonitrile (TPN) is reversibly reduced into its anion radical in DMF 

(figure 1). Upon addition of CF3Br, the corresponding cyclic voltammetric wave loses its 

reversibility and increases catalytically featuring the dissociative electron transfer from 

terephthalonitrile anion radical to CF3Br yielding the CF3- radical : 

TPN + e’ s ‘I’PN*‘ 

TPN + CF3Br +TPN + CF3* + Br’ 
which then abstracts an H-atom from the solvent 4. Addition of styrene to the solution does not 

produce any significant change of the voltammogram, indicating either a lack of reaction or the 
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occurence of a reaction that would not modify the overall electron stoichiometry. The latter was 

confirmed by preparative-scale electrolysis in the same solvent on a carbon electrode at the 

reduction potential of terephthalonitrile (- 1.6 V vs SCE) . 1,1,1,6,6,6-hexafludro - 3,4 - 

diphenylhexane was obtained as revealed by 19F NMR of the raw solution (ref. CFC13 : 6 = - 64 ppm 

t , JcFs_c~s = 10.3 Hz) and by mass spec., 13C, 1H NMR of the extracted product (MS,“m/e : 173) 

(CFaCH2CHPh), 109 (CFaCH&HCH), 104 (CH#fPh).rs C NMR (ref. : TMS) : 6 (ppm) : 125.7 - 

132.3, 141.0-147.7 (arom.C), 110.2-113.3, 118.2-123.1 (CF3), 37.5-39.2 (CH2),30.8-35.8-44.6 (CH); 

1H NMR (ref. : TMS) : 6 (ppm): 7.3 m carom Cl, 3.0 double q (CH-CH2.CF3). Coupled CPV-MS 

revealed the presence of 20% of the meso isomer and 80% of the RR-SS isomer. 

Number of electrons 

per molecule of 

terephthalonitrile 

2 

6 

8 

KXWr3 

(MI 

0.34 

0.04 

0.04 

Faradaic yield in 

[Styrenel 1,1,1,6,6,6- hexafluoro 

(MI 3,4 diphenylhexane (o/o) 

1.0 27 

1.0 38 

0.4 40 

Table 1 : Faradaic yields in the mediated reduction of CFsBr in presence of styrene (chemical yields 

toward CFaBr or styrene are larger or at worst equal to the faradaic yield). 
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Figure 1. Cyclic voltammetry of terephthalonitrile (2mM) in DMF + 0.1 M NBu4 BF4 at 20°C on a 

glassy carbon electrode at 0.2Vs-1, alone (a), in the presence of 4.0 mM CF3Br (b) and, in addition, of 

20 mM butylvinyl ether (c). 
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It was checked that the second two-electron irreversible wave appearing upon addition of butylvinyl 

ether was the same as the wave obtained with an authentic sample of the electrolysis product The 

fact that a two-electron irreversible wave is obtained is presumably a result of the reductive 

cleavage of the benzylic ether bond7. 

Investigation of the reaction with other olefins and other aromatic anion radical is 

currently under way. 
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