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Electrophillc benzylations of 2,6-dimethylphenol and its ethers give surprisingly hia yields 

of products of attack at m&a-positions of the aromatic rings.1 Examination of possible mechanisms 

for meta-benzylation showed that only direct attack at the r&a-positions was consistent with sll 

the evidence. In particular, the possibility that benzylation Initially occurred at ortho-posi- 

tions was ruled out for reactions of 2,6-dlmethylphenyl ethers, and, by analogy, for reactions of 

2,6-dimethylphenol.1 

We have now investigated the Frledel-Crafts sllylation of 2,6-dimethylphenol (2,6-DMP) and 

2,6--dtithylanisole (2,6-D?@,), and have found that unexpectedly hi& yields of m&a-substitution 

products are again obtsined. We have demonstrated that initlsl attack at ortho-positions of 2,6- 

DMP can account for no sore than a small percentage of the yield of meta-sllylatlon product. 

No reaction could be detected between ally1 alcohol and 2,6-DMP in a 4M solution of sulrUric 

acid in ether at room temperature, while reflwdng a chloroform solution of 2,6-DMP and either 

ally1 bromide or ally1 chloride in the presence of zinc chloride' gave colnplex mixtures from which 

no identifiable products could be isolated. If, however, ally1 chloride was added very slowly to 

a refluxing solution of 2,6-DMP in chloroform containing zinc chloride, a clean reaction occurred 

to give two Products which appeared as overlapping peaks on glpc anslysis. Hydrogenation of the 

ally1 groups to propyl groups resulted in separation of the two peaks. Glpc analysis showed the 

hydrogenation products to consist of 2,6ethyl-3-propylphenol (24%) and 2,6-dimethyl-4-propyl- 

phenol. The products were identified by addition of sufflclent brondne to react with the 2,6- 
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dimethyl-3-propylphenol. The components of the lrdxture were then isolated and identified as 4- 

bm2,6_dimethyl-3-propylphenol and 2,6-dirrethyl-4-propylphenol by comparison with Independently 

prepared sa@es. 

Reaction of ally1 chloride with 2,6-m in the presence of zinc chloride in refluxing chloro- 

form proceeded without difficulty to give a mixture of two products. Hydrogenation of the mixture, 

bromlnation of the major component, and glpc isolation of the resulting products yielded 4-brono- 

2,6-dimethyl-3-propylanisole and 2,6-dimethyl-4-propylanisole, whose structures were established by 

comparison yJith independently prepared sanp3les. Glpc analysis of the mixture of allylation products 

after hydrogenation showed it to contain 59.9 t 0.3% of the m&a-substituted isorrer. 

Reaction of 2,6-DMA with ally1 bromide under the same conditions gave a mzlxture of halogen-ccn- 

taining products. Dehydrohalogenation with potassiumt-butoxlde In t_butanol, hydrogenation of the 

resulting olefins, and brcmlnation of the major isomer gave the same products obtained from reaction 

with ally1 chloride. lhe meta-isorrer again comprised 60% of the product. 

To determine whether meta-allylation products had been formed by initial ortho-attack followed 

by 1,2-ally1 migrations, 6-allyl-2,6-mthylcyclchex-2,4-dien-l-one, the product which would be 

obtained by ortho-allylation of 2,6-DMP, was heated in refluxing chloroform in the presence of zinc 

chloride and ally1 chloride. Rearrangement was complete in 5 minutes,2 and was found to yield a 

mixture of which 96.5% was 4-allyl-2,6-dimsthylphenol. Thus, almost all the mm?-Isover formed 

during allylation of 2,6-DMP must have been formed by direct attack at n&a-positions, rather than 

by initial attack at an ortho position. Indeed, the lower percentage of meta-sllylation of 2,6-m 

comared to the percentage of r&a-benzylaticn suggests the possibility that soms of the e-allyl- 

ated product msy have arisen by initial ortho-attack. 

It has been suggested3 that F'riedel-Crafts alkylatlons proceed by "early" transition states. 

It is conceivable that in such reactions the resonance effects of oxygen atoms, reduced by steric 

inhlbitlon of resonance in 2,6-DMA and poor salvation of the hydroxy group in 2,6-DMP,ml.ght be 

swamped by the inductive effects of the methyl groups, while in reactions with late transition 

states resonance effects msy be predominant. As yet, however, no evidence is available to distin- 

gulsh between this and other possible explanations for the hi& yields of meta-substitution products 

from sllylation and benzylation of 2,6-m and its ethers. 

Acknowledgxmnt: We thank the National Institutes of Health BPSG Program and the donors of the 

Petroleum Research F'und, administered by the American Chemical Society, for grants in support of 

this work. 

References 

1) M. P. McLaughlin, V. Creedon, and B. Miller, preceding Paper. 

2) No detectable rearrangement occurred in this tine in the absence of zinc chloride. 

3) G. A. Olah and S. Kobayashi, J. Am. Chem. Sot., 93, 6964 (1971) 

(Received inUT% 22 May 1978; received in UK for publication 20 July 1978) 


