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SYNTHETIC COMMUNICATIONS, 24(8), 1151-1 155 (1994) 

CLEAVAGE OR ACETYLPDE-ALKYLATION OF 4METHOXYBENZm 

(MPM) ETHERS USING ACETIC ACID 

Kevin J. Hodgetts and Timothy W. Wallace** 

Department of Chemistry and Applied Chemistry, University of Salford, 
Salford M 5  4WT, U.& 

Abstract: Aryl(4-rnethoxypheny1)methyl (MPM) ethers are cleaved by heating with 
acetic acid for a few hours at 90 'C, producing the corresponding phenols and (4- 
methoxypheny1)methyl acetate. Under the same conditions alkyl MPM ethers are 
transformed directly into the corresponding alkyl acetates. 

Methoxy-substituted benzyl ethers are of proven utility as protected hydroxyl 

compounds, strategic advantages of such systems being the possibility of selective 

oxidative removal in the presence of other benzylic groups, and their retention 

during the hydrogenolysis of unsubstituted benzyl Use of the (4- 

methoxypheny1)rnethyl (MPM) moiety is widespread, and it is commonly cleaved 

with 2,3-dichloro-5,6-dicyano- 1 ,4-benzoquinone (DDQ) in wet dichloromethane? 

However, this deprotection protocol is quite expensive, and isolation of the desired 

* To whom coriEspondence should be addressed 
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1152 HODGETTS AND WALLACE 

alcohol from the inevitable by-products, 4-methoxybenzaldehyde and reduced 

DDQ, can be irksome. We have also found that this problem is sometimes 

exacerbated by the formation of an additional by-product, namely the 4- 

methoxybenzoate derived from benzylic oxidation of the ~ubstrate.~ 

We now report that MPM ethers are sufficiently unstable in acetic acid that it 

can serve as an economical alternative to DDQ and other cleaving  agent^.^ For 

example, heating the MPM ether 1 in acetic acid at 90 "C for 4 h gave a clean 

mixture of methyl salicylate 2 and (4-methoxypheny1)methyl acetate 3. The (3,4- 

dimethoxypheny1)methyl (DMPM) ether 4 reacted similarly, giving a mixture of 2 

and 5, while under these conditions the benzyl ether 6 was unaffected (Table 1). 

The acetophenone 7 and benzaldehyde 9 were also efficiently transformed into the 

corresponding phenols 8 and 10. 

3 5 

Alkyl ethers behaved differently, prolonged heating of 11 with acetic acid 

yielding the derived acetate 12. With shorter reaction times the free alkanoll3 was 

detected in the product mixture, and in control experiments it was established that 

heating 13 with acetic acid at 100 "C for 16 h produced 12 in essentially quantitative 

yield? and that the cleavage of 11 was unaffected by the presence of added water 

(10% v/v) or 4A molecular sieves. Heating the n-hexyl and cyclohexyl ethers 14 

and 16 in acetic acid also cleanly produced the respective acetates 15 and 17, while 

a predictable limitation of the procedure was demonstrated by the behaviour of the 

ether 18, which lost the isopropylidene group under the dealkylation conditions. 
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4-METHOXYBENZYL (MPM) ETHERS 1153 

TABLE 1 REACTIONS OF SUBSTITUTED BENZYL ETHERS IN ACETIC ACID” 

Z * 2 &:H 

R X Y z 
1 MPM C02Me H H 2 
4 DMPM C02Me H H 
6 CHzPh C02Me H H 
7 MPM Ac H AcO 8 
9 MPM H CHO H 10 

ENTRY 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

SUBSTRATE 
1 
4 
6 
7 
9 
11 
11 
14 
16 
18 

TIME (h)  

4 
4 
24 
16 
24 
72 

24 
72 
4 

24-48 

PRODUCTS 
2 
2 

8 
10 
12 

11, 12, 13 
15 
17 

C - 

f - 

YIELD (%)b 
96 
95 

91 
88 

>90d 

93 
89 

e - 

a The ethers (1 mmol) in acetic acid (10 ml) were heated at ’9(l ‘C. 
b Yields refer to isolated, chromatographically homogeneous material, except for entry 

6.  Other products 3 (entries 1,4-0) and 5 (entry 2). 
c The starting material 6 was recovered intact. 
d Estimated by *H n.m.r. spectroscopy. The esters 3 and 12 were inseparable by t.1.c. 
e Product distribution varied with reaction time, as judged by ‘H n.m.r. spectroscopy. 
f The acetal group was no longer detectable by ‘H n.m.r. spectroscopy. 

11 R=MPM 14 R=MPM 16 R=MPM 18 
12 R = A c  15 R = A c  17 R = A c  
13 R = H  
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1154 HODGETTS AND WALLACE 

The cleavage of MPM ethers with acetic acid thus offers an economical alternative 

to the use of DDQ or other reagents. It is especially effective in the aryl series, and 

in the alkyl series induces a potentially useful direct route to the derived acetate. 

Experimental 

Compounds 1,7 3,8 4,7 5,9 6,'O 12," and 1812 have been described, and 2,8, 10, 

13, 15, and 17 are commercially available. The ethers 7, 9, 11, 14, and 16 were 

prepared from the corresponding alkanols using the conventional procedure? and 

gave satisfactory spectroscopic data. Chromatography was camed out on silica gel 

(analytical on Camlab Polygram S L  G/uv254 plates; preparative on Merck 9385). 

Procedure for cleaw 'ne MPM ethers with aceu 'c acid: A stirred solution of the MPM 

ether in acetic acid (10 mYmmol) was heated at 90 "C for the time indicated in Table 

1. The bulk of the acetic acid was then removed by rotary evaporation, and the 

residue partitioned between diethyl ether and water. The water layer was extracted 

with two more portions of ether, and the combined ethereal extract washed with 

saturated aqueous sodium chloride solution and dried over anhydrous MgS04. The 

ether was removed by rotary evaporation, and the residue purified by flash 

chromatography over silica gel, eluting with a suitable mixture of petroleum (b.p. 

40-60") and ethyl acetate. The isolated product was characterised by comparison of 

its spectroscopic and t.1.c. properties with those of an authentic sample or published 

data. The by-product 3 had vmax (neat) 1739 cm-'; 6 (300 MHz) 7.27 (1 H, d, J 

8.6 Hz, ArH), 6.86 (1 H, d, J 8.6 Hz, ArH), 5.01 (2 H, s, OCHzAr), 3.77 (3 H, 

s, OCH3). 2.05 (3 H, s, COCH3); Rf 0.50 (petroleudethyl acetate 4: 1). 

Acknowledgements. We thank the SERC and Glaxo Group Research, Ware, for a 

CASE award, and Dr. Chris Wallis (Glaxo) for valuable discussions. 
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