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Ethers in the 

Abstrucr: A mild method for selective cleavage of tetrahydropymayl ethers in the presence of other acid sensitive functioaalities 
such as acetonides, methoxymethyl ethers, methylenedioxy ethers, mesitaldebyde ace&Is aad t-butyldimetbylsilyl ethers using Lewii 
tid-thiil system is described. 

Selective introduction and removal of protecting groups is of great consequence in the synthesis of 

polyfunctional organic molecules. Tetrahydropyranylation of hydroxyl groups has been recognized as a useful 

and representative method for protection of alcohols. 1 It is highly desirable to have a method that would effect the 

selective removal of tetrahydropymnyl (TI-IP) ethers in the presence of other functional groups that am sensitive to 

the acidic reaction conditions commonly used for theii cleavage.z-8 In this communication we describe a mild 

method for such a transformation.~ We observed that Lewis acids in the presence of tbiols at low concentration 

and low temperature are very effective in removing THP ethers in the presence of other acid-labile functional 

groups such as acetonides, methylenedioxy ethers, methoxymethyl ethers, mesitaldehyde acetals and t-butyl 

dimethylsilyl ethers in high yieldsro Demetbylation of methyl ethers using BFs.EtzO_tbiol system.1 1 dealkylation 

of esters and cleavage of alcoholic C-O bonds of lactones using aluminum halide-thiol system12 and cleavage of 

metbylenedioxy ethers using AlBq-ethanethiol 13 have been reported. These reactions were canied out at room 

temperature with excess Lewis acid and the reaction times were long. All these functionalities ate stable to our 

reaction conditions used for the selective removal of THP ethers. 

In a typical reaction, 10 mole percent of Lewis acid (BF3.Et20) is added to a solution of the substrate in 

dry dichloromethane containing 5% (v/v) of ethanethiol at -200 C and the resulting solution is allowed to warm up 

to 00 C during a period of 30 minutes. The reaction mixture is poured into saturated aqueous sodium bicarbonate 

solution and extracted with dichloromethane. The organic extract is dried over anhydrous sodium sulfate, solvent 

evaporated under reduced pressure and the residue chromatographed on silica gel. In an alternate workup 

procedure, the Lewis acid is neutral&d by adding uiethyl amine, the reaction mixture evaporated under reduced 

pressure and the residue chromatographed on silica gel. Other Lewis acids such as BBq, ZnBn and ZnCl2 are 

also effective in this transformation. 

The efficiency of this procedure for selective removal of THP ethers is illustrated using the examples 

shown in the table. TI-IP ether groups in compounds 1 and 2 are selectively removed without affecting alkyl or 

aryl methoxymethyl ethers. The aryl methoxy group in 2 is also unaffected. The acetonide groups in compounds 

3.4.5 and 6; the alkyl methoxy group in 3 and mesitaldehyde acetal group in 5 are stable to THP ether cleavage 

conditions. t-Butyldimethylsiiyl ethers are excellent hydroxyl protecting groups because of theii ease of 

formation14 and selective removal.*5 Under acidic conditions (eg. in 2:l acetic acid-water at 25uC) t-butyl 

diiethylsilyl ether and TI-IP ether ate hydrolyzed at comparable rates. The Lewis acid-thiol system at low 

t Present a4drcss: Dqartment of Chemistry, Manhattan College, Riverdale, NY 10471. 
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Table ~continued~ 

Substrate Product Yield (96) 
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temperature is capable of completely distinguishing between these two ether groups, cleaving only THP ethers 

(compounds 7-10). Although dimethylaluminum chloride has been shown to remove THP ethers in the presence 

of t-butyldimethylsilyl ethers, this reagent also converts methoxymethyl ethers into ethyl ethers.16 Both aromatic 

and aliphatic methoxymethyl ethers are stable to Lewis acid-thiol systems (compounds 1 and 2). Aromatic 

methylenedioxy ethers are also stable to the reaction conditions (compounds 11 and 12). In these two examples a 

small amount of the corresponding thioethers were formed as byproducts. Displacement of the OTHP moiety at 

benzylic positions having an electron donating para substituent seems to be competing with THP ether cleavage_ 

The THP ether of benzyl alcohol under these reaction conditions gave benzyl alcohol in quantitative yield. no trace 

of the thioether was formed. 
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