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Ipso-Nitration of p-t-Butyltoluene. A 1,2 Adduct 

By ALFRED FISCHER* and ROLF RODERER 
(Department of Chemistry, University of Victoria, Victoria, British Columbia, Canada V8W 2Y2) 

Suircmary Nitration of p-t-butyltoluene in acetic anhydride IPSO* nitration at  the methyl-substituted position of toluene 
gives 5-t-butyl-2-methyl-2-nitro- 1,2-dihydrophenyl ace- and substituted toluenes is well established.2 In acetic 
tate as the major addition product. anhydride the ipso-methylnitrocyclohexadienyl cation, 
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formed by addition of a nitronium ion at  the l-position of the 
toluene, adds acetate to give a pair of diastereoisomeric 
1,Cadducts. 1,2-Adducts have not been obtained from any 
of the systems previously studied but we now report the 
isolation of a 1,2-acetoxynitro adduct as well as the ex- 
pected 1,4-adducts from nitration of p-t-butyltoluene. 

Nitration was effected by adding a solution of nitric acid 
in acetic anhydride to a solution of p-t-butyltoluene in 
acetic anhydride at  - 70 "C and allowing the temperature of 
the reaction mixture to rise to 0 "C. Quenching and workup 
gave a mixture consisting of 2-nitro-fi-t-butyltoluene (44%) 
and diene adducts (56%). After chromatography and 
crystallization the nitro compound and three crystalline 
diene adducts were obtained. The adduct formed in 
greater amount was that eluted first (A). The other two 
adducts, (B) and (C) in order of elution, had m.p.'s 82-83 "C 
and 132-135 "C, respectively.? Their n.m.r. spectra each 
exhibit a vinyl region quartet integrating for four hydro- 
gens characteristic2b of 1,4-adducts and i t  seems clear that 

(B) and (C) are the cis- and trans-isomers of l-t-butyl-4- 
methyl-4-nitro-1,4-dihydrophenyl acetate. 

In the case of diene (A) the absorptions in the vinylic- 
allylic region of the n.m.r. spectrum appear as two AB 
quartets, the downfield with 10.3 and the upfield with 5.6 
Hz coupling, each doublet integrating for one proton. 
Each peak in the upfield doublet of each quartet is further 
split into a doublet by a four-bond coupling while the peaks 
of the downfield doublets are split into quartets by two long 
range couplings. This spectrum is consistent with the 
structure of 5-t-butyl-2-methyl-2-nitro- 1,2-dihydrophenyl 
acetate (1) or one of its locational isomers in which the 
positions of the t-butyl and methyl and/or nitro and 
acetate groups are interchanged. Chemical arguments 
against the latter structures can be adduced. Moreover, 
the effect$ of the shift reagent Eu( [2H,]fod), shows that the 
distance between acetate (where the reagent is complexed3) 
and ring protons decreases in the proton order 1 > 6 > 3 > 
4, consistent with structure (1) but not with its locational 
isomers. The U.V. absorption at  255 nm is appropriate for 
a conjugated diene whereas (B) and (C) and other 1,4- 
adducts absorb close to 200 nm.2b93b 

It is suggested that in the intermediate cyclohexadienyl 
cation, formed by addition of a nitronium ion ips0 to  
methyl, steric hindrance at  the 4-position (ips0 to t-butyl) 
results in the addition to the 2-position being favoured. 

(Received, 221zd July 1975; Corn. 834.) 

f Satisfactory elemental analyses were obtained for each adduct. 

$ The relative gradients (l-OAc = 1.00) of the chemical shifts resulting from the addition of the reagent are: l-H, 1-43; 3-H, 0.26; 
4-H, 0.20; 6-H, 0.72; 2-Me, 0.23; &But, 0.04. 
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