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Na-Y Zeolite, an Effkient Catalyst for the Methoxymethylation of Alcohols 
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Abstra& A variety of hydroxy compounds react with methoxymethyl chloride in the presence of catalytic 

amount of Na-Y zeolite to afford the comportding methoxymethyl ethers (MOM ethers) in excellent yields. 

The last decade has witnessed considerable upsurge of interest in the area of zeoiite induced organic transformations.’ 

In a series of publications from our group,’ we have exploited the catalytic potential of zeoiites for various organic 

synthetic transformatioos, e.g. thioacetalization of carbonyl compounds, sulfoxidation of thioethers, deketalizstion, 

tetrahydropyranylation of alcohols and oxidative cleavage of tosylhydrazones. In continuation, we wondered whether 

the Coulombic interaction between zeolite frame Na’ and organic protective halide (MOMCI) could create suffhzient 

polarization, which in tumcould be applied for the protectionof alcohols. Here, we report an unprecedented, convenient 

and heterogeneous catalytic methodology for methoxymethylation of alcohols using Na-Y zeoiite in near netural 

conditions. 

The protection of hydroxyl group as MOM ether is a commonly used transformation in synthetic organic 

chemistry.’ Although a wide variety of methods for its preparation employing number of catalysts and 

dimethoxymethane as reagent have been developed: the literature describing the direct alkylation of an alcohol using 

chloromethyl methyl ether is rather limited. Thus, when the alcohols were treated with MOM chloride in the presence 

of catalytic amount of Na-Y zeolite (UC& Bombay), the corresponding MOM ethers were obtained in good to 

excellent yields (Table 1). In a typical readion procedure, a mixture of hydroxy compound (5 mmol), methoxymethyl 

chloride (7.5 mmol) and Na-Y zeolite (0.25 parts by mass to that of substrate) in dichloromethane (10 ml) was refluxed 

with stirring for the indicated length of time Fable 1). The reaction was monitored by GC and/or TLC. After the 

reaction was complete, the zeolite was filtered off. The organic layer was washed with 10% NaHCO,, H,O, brine and 

dried (NafiO,). Removal of solvent and subsequent silica gel column chromatography using Pet ether : ethyl acetate 

(955) as eluent, gave the pure MOM ether. As a control experiment, the use of other zeolites such as H-ZSM-5, 

mordenite, 4x and 56t molecular sieves failed to accomplish above transformation. The results with H-Y zeolite were 

also not encouraging due to higher concentration of acid sites. It is noteworthy that the isomerization of double or 

triple bond in case of allylic and acetylenic compounds is not observed (Table 1, entries 3,4). Mention must be made 

here that tertiary alcohol which is prone to olefiiic dehydration,’ is also smoothly converted to MOM ether (Table 1, 

entry 10) and no dehydration occured. 

In conclusion, from commercially available Na-Y zeolite, a facile heterogeneous catalytic ,methcd for 

methoxymethylation of a variety of alcohols has been developeri. ‘Ibe obvious advantages of heterogeneous catalysis 

in terms of easy separation, consistent yields and recyclability of the catalyst are mteworthy. Thus, the present catalytic 

method in near neutral conditions should be a useful addition to synthetic organic chemistry. 
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TnbIe 1: Methoxymethylation of Alcohols induced by Na-Y zeolite 

Entry SUbSttatt? Reaction time (h) MOMethef (% yieldsb) 

1 n-Hexanol 4 90 

2 %2-Dimethylpropane-1,3diol 6 74 

3 Ally1 alcohol 4 91 

4 Propargyl alcohol 4 89 

5 Ben@ alcohol 6 80 

6 Tetrahydrofurfuryl alcohol 4 85 

7 2-Butanol 4 89 

8 Cyclohexanol 4 86 

9 (-)-Menthol 6 70 

10 tert-Butanol 6 70 

(a) Produck were characterized by IR, ‘H NMR and MS ~pectra.~ (b) Yields refer to isolated pure products. 

Acknowledgement: RSR thanks CSIR, New Delhi for a research fellowship. We are grateful to 

Dr.T.Ravindranathan, Head, Organic Chemistry @chnoIogy) for his constant encouragement and support. 

References and Notes: 

* NCL Communication No. 5887. 

1. (a) Davis, ME. ACC. Chem. Res. l993,26, 111. (b) Holderich, W.; Hesse, M.; Naumann, F. Angau. Cam. 

Int. Ed EngL l988,27,226. (c) Suib,S.L Chetr~ Rev., l993,93,803. (d) Sachtler, W.M.H.Acc. Chem Res. 

l993,26, 383. 

2. (a) Kumar. P.; Reddy R.S.; Singh, A.P.; Pandey, B. Tetrahecfron L&t. l992,33,825. Syntlresis 1993,67. (b) 

Reddy.R.S.; Reddy, J.S.; ICumar,R.; Kumar, P.J.Chem.Soc.,Chem.Commutt. l992,84. (c) Rao, M.N.; Kumar, 

P.; Singh, A.P.; Reddy, R.S. Synth.Commun. 1992,1299. (d) Kumar, P.; Dinesh, CU.; Reddy, R.S.; Pandey, 

B. Synthesb 1993, 1069. (e) Kumar, P.; Hegde, V.R.; Pandey, B.; Ravindranathan, T. J.Chem.Soc., 

Chem.Commun. l993,1553. 

3. Greene, T.W. Protective Groups in Organic Synthesis, John Wiley, New York 1991, pp 17. 

4. Patney, H.K. Synktt. 1992,567 and references cited therein. 

5. Seleckd spectroscopic data for MOM-ethers from entries 4,5,8 and 10 in Table 1. 

Propargyl MOM-ether (entry 4) : IR v max/cm” (Neat) : 3250,2920,2860,2310,1440,1360,1250,1160, 

1150,1100,1050; ‘H-NMR (CDCI,) i3 : 2.43 (m, lH, C= C@; 3.4(s, 3H, OC&); 4.25 (d, W, Cr C-C&), 4.85 (s, 

W, G-C&-O); MS. m/e : 100 (M’), 85,69,39. 

Benzyl MOM+tber (entry 5) : IR v max/cm” (Neat) : 3100,3040,2960,2900,1600,1450,1360,1320,1270, 

1170,1100,1050; ‘H-NMR (CDCL,) ij : 3.5 (s, 3H, OC&), 4.75 (s, 2H, GH&&-0), 4.9 (s, 2H, O-C&-O), 7.2 - 7.6 

(m, 5H, A@; Ms. m/e : 152 (M+), 137,121,91. 

Cyclohexyl MOM-ether (entry 8) IR v max/cm” (Nest) : 2960,2860,1450,1380,1270,1120,1140; ‘H-NMR 

(CDCl.J b : 1.0 -21 (m, llH, cyclohexyl-a, 3.42 (s, 3H, OC&), 4.68 (s, W, O-C&O); MS. m/e : 144 (M+), 129, 

113,83. 

t-B&y1 MOM-ether (entry 10) : IR v m&cm’ (Neat) : 3080,3ooo, 2320,1440,1280,1120,1030; ‘H-NMR 

(CDCI,) b : 1.6 (s, 9H, (C&)&), 3.4 (s, 3H, CK&), 4.85 (s, W, O-C&O); MS. m/e : 118 (M*), 103, 87, 57. 
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