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Electrophilic side-chain substltutlonsl of alkylaromatlc compounds are chag 

acterlzed by a very high positional selectivity. Thus, the side-chain chlorina 

tion2& ma nitratlon2b of lsodurene(1) occur nearly exclusively at the methyl 

group located m the 5-position, and the side-chain nltratlon 
?b 

of 5-t-butyl- 

hemlmellitene (II) concerns only the methyl group m the 1-position. Since it 

seemed lnterestlng to acquire information on the positional selectivity and the 

orientation of side-cham reactions which occur by non heterolytlc mechanisms, - 

we have determined the product dlstrlbution in the reactionsof (I) and (II) with 

Ce(IV) ana N-bromosuccinlmlde (NBS). 

The lsomerlc dlstrlbutlon of the products was determined by converting all 

substances lnltlally formed (mainly acetates in the case of the reaction wltl. 

Ce(IV)) into the corresponding alcohols (III-V from I, and VI VII from II), 

which were quantitatively analyzed by g.1.c.. The results (collected HIT the Ta- 

ble together with the data for the electrophlllc side-chain reactions) show that 

the reactlons with Ce(IV) and NBS exhibit a smaller positional selectivity than 

electrophlllc side chain substitutions. Moreover, the orientation is sharaly alf 

,ferent since the main product, with both I and 11,is that substituted at the 

methyl group located In the 2-position. The absence of this product in the side- 
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chain reactions 

nature of these 
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of Cl2 and AcON02, provides further support to the heterolytic 

reactions. 

Table 

Distrlbutlon of lsomerlc alcohols (mole, %)" obtained (see text) in the 

side-chain reactions of lsodurene and 5-t-butylhemlmellltene with Ce(IV), 

NBS and some electrophilic reagents. 

Reagent Isodurene 5-t-Butylhemlmellltene 

III IV V VI VII 

Ce(IV)b 13 77 10 5 95 

NBSC 30 60 10 32 68 

Cld <7 > 98 

(lOO)f (lOO)f 

a) The error in the analysis 1s * t2%. b) As cerlum ammonium nltrate. In acetic 
acla at 8Of10. The molar ratlo hydrocarbon/Ce(IV) was 0.5, c) In refluxing CC14 
with benzoylperoxide as initiator. The molar ratio hydrocarbon/NBS was 3, m 
orde$jato minlmlze dibromination. a) In acetic acid,2$ n the dark at room tempera 
ture . e) In acetic anhyarlde, at room temperature . f) In this case the reac 
tlon products were not converted to alcohols. However It was shown that for I 
and II the methyl groups involved In the reactlon were those located m the pos& 
tlons 5 ana 1, respectively. 

The orlentatlon and low selectlvlty In the reactlons with NBS are m agree 
3 ment with the generally accepted reactlon mechanism . Ce(IV) exhibits a larger 

selectivity than NBS, while orientation remains unchanged. This reagent probably 

reacts through an electron-transfer mechsnlsm, slmllar to that postulated for 

cobaltic acetate oxidation of alkylbenzenes 4 . 
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