
Pergamon 
Tetrahedron Letters 39 (1998) 1799-1802 

TETRAHEDRON 
LETTERS 

Benzylation of Alcohols and Phenols with 

N-(4-methoxybenzyl)-o-benzenedisulfonimide 

Per H.J. Carisen 

Department of Organic Chenustry, Norwegian University of Science and Technology 

N-7034 Trondheim, Norway. 

Received 3 October 1997; revised 6 January 1998; accepted 9 January 1998 

Abstract N-(4-methoxybenzyl)-o-benzene disulfonimide was prepared from o-benzenedisulfonyl 
chloride and 4-methoxybenzylamine in dichloromethane. Reaction of  this compound with alcohols or 
phenols undere basic conditions gave the corresponding 4-methoxybenzyl ethers in good yields. 
Primary alkylamines were converted to the corresponding alcohols by treating the benzenedisulfonimido 
derivative with aqueous KOH in DMF solution. © 1998 Elsevier Science Ltd. All rights reserved. 

The 4-methoxybenzyl group is used for the protection of  alcohols ~, phenols 2 and thiols 3. 

Deprotection of  the corresponding benzyl ethers may be readily accomplished under mild oxidative 

conditions with, e.g., eerie ammonium sulfate (CAN) in acetonitrile 4 or with DDQ in dichloromethane 5. 

We report here a new method for the protection of  alcohols and phenols as the corresponding 4- 

methoxybenzyl ethers by the reaction with the new alkylation reagent, N-(4-methoxybenzyl)-o- 

b enzenedisulfonimide, 1. 

The NH2-group in the readily available 4-methoxybenzylamine, 2, was transformed from a poor 

into a good leaving group by conversion to the corresponding N-benzylbenzene-sulfonimide. This is a 

variation on earlier reports on disulfonated amines, (ArSO2)2N1L which were found to undergo ready 

nucleophilic displacement with a number of  nucleophiles with a high degree of  inversion of 

stereochemistry 6. The preparation of  these disulfonated amines were in general associated with 
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difficulties. However, we have found that the corresponding benzenesulfonimides were readily 

prepared. The cyclic structure of  the disulfonimide moiety in 1 has also been argued to make it a better 

leaving group 7 compared to the non-cyclic (ArSO2)2N-group. 

Pure N-(4-methoxybenzyl)-o-benzenedisulfonimide, 1, was readily obtained by reacting o- 

benzenedisulfonyl chloride, 3, with 4-methoxybenzyhmine, 2, in CH2C12 in the presence of  Et3N. The 

yield was 83 % after recrystallization f~om hexane/CH2C128. The o-benzenedisulfonyl chloride was 

obtained in two steps f~om the readily available dipotassium salt of  o-benzenedisulfonic acid 9. 

Treatment of  this salt with PCI5 in refluxing xylene yielded o-benzenedisulfonyl chloride, 3. 
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Compound 1 was a stable product with mp. 146-7 °C. Formation of the o-benzenedisulfonamide 4 was 

suppressed by the slow addition of the amine to a refluxing solution of  3 in dichloromethane. 

Alcohols and phenols were converted into their corresponding 4-methoxybenzyl ethers by 

reaction with 1 in THF in the presence of sodium hydride at room temperature ~°. The acidic 

disulfonimide by-product 5 was easily soluble in water and removed during the aqueous work-up. 
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The products were isolated by flash chromatography and identified by comparison of their spectro- 

scopic properties with those of authentic samples. Representative examples are shown in Table 1. 

Table 1. 4-Methoxybenzylation of Alcohols and Phenols with 1. 

Substrate 

~ OH 

~ 01-1 

~ OH 

Product 

~ 
" ~ ° ~ o c ~  

 ° ocH3 
CCL° -Co   

Yield, % 

71 

78 

57 

Treatment of N-(4-methoxybenzyl)-o-benzenedisulfonimide, 1, with aqueous KOH in DMF yielded 4- 

methoxybenzyl alcohol. This, and other similar results, indicated that this reaction scheme may represent 

a new, general, mild procedure for the conversion of amines into the corresponding alcohols, and a 

versatile alternative to the classical deamination by diazotization. 

Studies of the general formation of o-benzenedisulfonimides from other amines, including 

optically active, and their behavior in substitution and elimination reactions, are now in progress. 
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