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Abstract: The Intcractlon of potassium salts of ~n~onitrile and l.~~j~anobcn~ene radical anions with 
cycloprop~Imcth~l brornldc provides benzylcylopropane, in the firsr case. and 4-alkyl- benzonitriles 
together \rlth 2-alk!l-l.l-dlc!anobenl.enes contaimng both qcloprop~hneth~l and It’s lsomenc 
3-butcql fragment. to the second cast These results provide cvtdence for the change of rcactlon 
mechamsm from & to ET 

The investigation of factors governing nucleophilic substitution (SI;) and electron transfer (ET) 
competition in reactions of nucleophile + electrophile type is of paramount significance for the development of 
theoretical concepts in organic chemistry ’ Stable arene radical anions occupy special position among 
nucleophiles owing to the orbital partition of nucleophilic and SET reductive functionalities 2 

The SK /ET ratio change has been reported earlier”.J in the reaction of arene radical anions with alkylat~ng 
reagents concomitant with varying a substituent in electrophile as well as replacing a solvent To the best of our 
knowledge. until now there were no clear examples of transition between SN and ET as a prevailing mechanism 
upon the variation of substituent in a radical anion In this connection we believe wo~h-while to report about the 
observation testifying in favour of this transition initiated by introducing substituent, particularly an electron 
withdrawing one such as cyano group, into an arene radical anion. To reveal this, the interactions of benzonitrile 

(EW’) and 1~4-dicyanobenzene (DCB’) radical anions with cyclopropylmeth~~l bromide as a testing reagent 
generating a fast rearranging alkyi radical in the course of ET proces? have been investigated The solutions of 
radical anions BN-’ and DC!Y (cf ‘) (concentrations 6~ IO”---9x 10.’ M) were generated by potassium reduction 
of parent nitriles (BN was taken in i 00 % and DCB in 5 %, because of its tow solubility, excess to potassium) in 
liquid ammonia at -33 “C under argon atmosphere Their stability is illustrated by the complete recovery of 
starting nitrile when the reduction products were brought into contact with air and by the fact that treatment of 

these solutions by water gives the 1 I mixture of BN and benzene or DCB and BN that is in accordance with the 
protonation of radical anions at ipso-position (cf *h.c ) 

The reaction of BN“ provided benzylcyclopropane (yield 90 o/b) “‘I No discernible amounts of 
compounds containing rearranged (3-butenyl) fragment have been formed Unlike this the interaction of DCB- 

with testing reagent was characterized by less conversion and led to incorporation of alkyl fragment not only into 
I~I.SO-~ but also into or/ho-position with the respect to cyano group providing compounds containing both 
c~cio~ropylmethyl radical -la (18 *b) and 2a (9 %) and its isomeric 3-butenyl radical -lb (6 %) and 2b (3 X),” 
the ratio n&(la+2a)/(lb+2b)=i (see scheme) The formation of compounds lb and 2b as well as identical 
regioselectivity for cvclopropylmethyl and 3-butenyl radical incorporation - la/2a=lb/2b=2 - allows the 
assignment of Ia,b and 2a.b to an ET mechanism 
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Two competitive reaction pathways are conceivable for the initially formed cyclopropylmethyl radical 
(R). rearrangement into 3-butenyl radical (R’, k, = 5x IO6 s-’ at -33 “C ‘“) and recombination with radical anion 
The rate of latter processes is limited by difision. Taking into account statistic multiplicity of appearing radical 
pairs, k,,, = I14 kd,E= 5x109 M-Is- ’ ” for T)W? = 0.26 sP at -33 “C I4 Substitution of indicated k,,, and k, values 
into equation from ‘a provides the minimum -25 % portion of products with rearranged alkyl fragment, that is in 
exact coincidence with n/i-3 experimentally obtained in reaction of DCB-’ The absence of products with 
3-butenyl fragment in the case of BN-’ cannot be explained on the basis of an ET mechanism and suggests the 
realization of an SN mechamsm 

Thus. the transition from BN-’ to DCB-’ leads likely to the change of predominate mechanism from SN to 
ET in the reaction of an radical anion with primary alkyl bromides As an addition of electron withdrawing CN 
group is expected to slow down the reactivity of an radical anion both as nucleophile and as electron donor, the 
change of predominant mechanism in favour of ET (see scheme) in the passage from BN-’ to DCB-’ suggests the 
Sk mechanism more retarded and. consequently, more sensible than ET one to this structural change 
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