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Electrochemical reduction of benzonitrlie and nitrobenzene de-

rivativoa with 1 to 5 fluorine or ohlorine atoms has been studied 

in DMP using cyclic voltammetry ^12]] . The analysis of data on 

fluorine effect on the half-wave reduction potential (E., ,0) of ben

zonitrlie derivatives (see Tab.1) has shown both increased general 

stability of the radical anion state and increased value of the 

stabilizing effect of fluorine with accumulation of fluorines in 

the molecule. This is mainly due to tho changed fluorine effect 

from para-position to tha cyano group. While fluorine introduction 

into the 4-position of benzonitrilo destabilizes its radical anion 

state by 0.04 eV, for 2,3-difluoro-, 2,3,4-trifluoro-, 2,6-difluoro-, 

2,4,6-trlfluoro-, 2,3,5,6-tetrafluoro- and pentafluorobenzonitrlles, 

para-fluorine introduction produces the stabilizing effect, as shown 

by comparison of their E^^g values, which is comparable to that of 

ortho- and meta-fluorines. The leveling of ortho-, meta- and para-

fluorlne effects with fluorine accumulation may be attributed to 

the changed geometry of the starting molecule after its transforma

tion to the radical anion state L^D-

In the nitrobenzene series, introduction of one fluorine ortho 

to the Tiitro group stabilizes the radical anion state, whereas with 

two ortho-fluorines their total stabilizing effect is twice aa low. 

In view of this, one can draw a conclusion about the additivity of 

fluorine effect on the reduction potential with fluorine accumula

tion at poaitlona remote from the nitro group. This conclusion ag

rees with ideas about preservation of the planar structure of the 

aromatic moiety in the series of fluoronitrobenzenes. 

Using the standart and OD ESR technioue, the ESR spectra have 

been recorded for fluorobenzonitrile radical anions (RAs) generated 

in DHP and squalane. As opposed to RAs of some fluoronitrobenzenes 

f2], for fluorobenzonitrile RAs (see Tab.2) aocumulation of fluori-
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neo in tho benzene ring leads to sharply increased a^ constant. 

The quantum-chemical analysis haa ahown that such a behaviour of 

Sp constant may be interpreted in terms of the Jan-Teller pseudo-

effect which gives rise to the out-of-plane distortion and the 

pseudo-Jj"-radical state with charaoteriatic growth of BJ, constants. 

Pluorobenzonitrile RAs with para-fluorino have been found to 

decompose by fluoride anion elimination (Scheme 1) with concurrent 

dimerization giving fluorinated 4,4'-dioyanobiphonyls (Schflme 2) 

' ^ - ^ N C - < g ) _ < g y _ C N -(. 2 F ' (2) 

Por fluorobenzoniti-ile BAs containing no fluorina para to the 

CN group, the dimerization at these positions is reversible, and 

elimination of the fluoride anion may occur both from the ortho-

and meta-positions of the benzene ring. 

With fluorine accumulation in the series of fluorobenzonitrile 

RAs the rate of decomposition and dimerization increases. This is 

due to peculiarities in the electronic structure of these RAs 

which are the pseudo->?•*-type RAs. 

Contrary to fluorobenzonitrile RAs, fluoronitrobenzene RAs are 

stable against decomposition. Pentafluorobenzene RA undergoes di

merization to form 4,4'-dinitrooctafluorobiphenyl (Scheme 3). Por 

RAs with 4 or leas fluorines, no dimerization was observed. 

Chloronitrobenzene RAs did not undergo dimerization [|43 . The 

RAs of polychlorinated nitrobenzenos containing two ortho-ohlori-

nes undergo decomposition by the chloride anion elimination from 

these positions to form the dechlorination products (Scheme 4). 

The HAS of chloronitrobenzenes with one ortho-chlorine are more 

stable against decomposition. 

NO, MO, 

bMF 

fl » 0- 3 

+ M (,4) 

CI 
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Table 1. Tho half-wave p o t e n t i a l s of electroohomioal r educ t i on 
(E . /„ ) °f f luoronubs t i tu ted nitrobenzones and benzoni t -

r l l e s r e l a t i v e to NCE. 

Compound 

C5H5K 
3-K6H4 E 

4-«;6"4 "̂  

S.S-FjCgHgR 
3,4,5-F2CeH2R 
2-PC6H4R 

2.4-P2C6H3R 
2,3-F2CgH3l! 
2,5-F2CgH3a 
2,4,5-F3C5H2R 
2,3,5-F3CeH2R 
2,3,4,5-F4CgHR 
2.6-F2CgH3R 
2,4,6-F3CeH2R 
2,3,6-F3CgH2R 
2,3,4,6-F4CgHR 
2,3,5,6-F4CgHR 

C6F5R 

- E ^ / 2 - v(R=N02) 

1.05 

0.91 
1.01 
0.90 
0.80-
0.79 
0.99 
0.96 

0.89 
0.88 
0.87 
0.78 
0.78 
1,02 

r.oo 
0.90 
0.89 
0.80 
0.78 

-E^/2''^'K=CN) 

2.14 

2.01 
2.18 
1.99 

1.88 
1.83 
2.00 
1.99 

1.81 
1.76 

-
1.68 
1.51 
1.85 
1.76 

-
-

1.37 
1.35 
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Table 2.Hfi constant of fluorobenzonitrile RAs. 

Compound Hfi constants in gauss S o l v e n t 

„CH __ =2.15, a^''^=3,63, a^'§0.30. 4=8-40 

a|f"=2.I7, a^'6=2.98, a| '5=0.93, a^=6.94 

a | '^=8.5, a^= 

a^26,3 

8.5 

CgHsCH 

S.S-FgCgHgM 

2.6-F2^e"3™ 
4-FCgH4CR 

2,4^2°gH3CN a|=8.0, a|=30.5 

S/l.e-FgCgHgCH a| '^=I5.5, a|=55.5 

3,4.5-F3Cgll2CH a|'^=35.0, a^=99.0 

3-HCgF4CFl a|=55:5,a|=97.5, a |=II .3 , a|=57.5 

4-CH3CeF4CH 

4-HH2CgF4CS 

4-CH30CgF4CR 

''-CFsCgF^CN 

I,4-(CR)2C^4 

a|-^=9.3. 

a|'^=34.6 

a|'6=37.2 

ap'^=j;2.2 

ag''=1.96, 

^"3=9.3 

a|'5=34,6 

a^'^=37.2 

ap3=24,5 

ap=4,48 

DMP . -

DMP 

s q u a l a n e 

s q u a l a n e 

s q u a l a n e 

s q u a l a n e 

s q u a l a n e 

s q u a l a n e 

s q u a l a n e 

s q u a l a n e 

s q u a l a n e 

s q u a l a n e 
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