
This article was downloaded by: [University of Illinois Chicago]
On: 04 May 2012, At: 14:07
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Zeolite-Hy : A Selective And
Efficient Catalyst For The
Alcoholyses Of Various Alcohols
Sunil Gadhwal a , Anima Boruah a , Dipak Prajapati a

& Jagir S. Sandhu a
a Division of Organic Chemistry (Drugs) Regional
Research Laboratory, Jorhat 785 006, Assam, India

Available online: 17 Sep 2007

To cite this article: Sunil Gadhwal, Anima Boruah, Dipak Prajapati & Jagir S. Sandhu
(1999): Zeolite-Hy : A Selective And Efficient Catalyst For The Alcoholyses Of
Various Alcohols, Synthetic Communications: An International Journal for Rapid
Communication of Synthetic Organic Chemistry, 29:11, 1921-1927

To link to this article:  http://dx.doi.org/10.1080/00397919908086180

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.

http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397919908086180
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to
date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
Il

lin
oi

s 
C

hi
ca

go
] 

at
 1

4:
07

 0
4 

M
ay

 2
01

2 



SYNTHETIC COMMUNICATIONS, 29( 1 l),  1921-1927 (1999) 

ZEOLITE-HY : A SELECTIVE AND EF'F'ICLENT 
CATALYST FOR THE ALCOHOLYSES OF VARIOUS 
ALCOHOLS 

Sunil Gadhwal Anima Boruah, Dipak Prajapati and Jagir S. Sandhu* 

Division of Organic Chemistry (Drugs) 
Regional Research Laboratory, Jorhat 785 006, Assam, India 

Abstract: An efficient and selective method for the conversion of various alcohols 
into their corresponding ethers in the presence of zeolite under solvolytic condition 
is described. The reaction proceeds efficiently at ambient pressure in high yields. 

Direct conversion of alkyl halides into ethers is an important synthetic process for 

which a number of literature reports are available. Many excellent procedures can 

be used for the preparation of alkyl aryl ethers while the Williamson synthesis 

which has been extensively investigated and modified since its introduction in the 

early part of this century, remains the most useM and general procedure for the 

preparation of structurally simple dialkyl ethers. Other common methods for this 

conversion are based on the reaction of metal salts of alcohols with different 

ablating agentsl. Condensation of alcohols or their salts with aldehydes2, 

*To whom correspondence should be addressed. 
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1922 GADHWAL ET AL. 

01ehs3, alkyl oxides4 and dialkyl phosphites5 are also reported to be usefid 

methods for this transformation. But carell scrutiny of the reaction procedure 

reveals some shortcomings in most of the procedures. therefore, there is still merit 

in developing a catalytic procedure for the preparation of ethers using efficient and 

inexpensive reagents. Moreover, in recent years considerable resurgence of mterest 

in the area of zeolite induced organic transformations6 have figured prominantly 

for their remarkable catalytic properties. Several methods using this catalyst e.g. 

thioacetalization of carbonyl compounds, sulphoxidation of thioethers, 

deketalisation and oxidative cleavage of tosylhydrazones have been investigated7. 

Herein we wish to report that zeolite-HY effects the formation of various ethers in 

excellent yields and with an extremely simple work-up, which makes it a reagent of 

practical synthetic value. The reaction is fairly general, facile and efficient and is 

devoid of any side products emanating fiom functional groups present. 

R ~ O H  2 
R ~ O H  zeolite R’O R2 

1 3 

In a typical case, zeolite-HY was treated with a solution of 3-phenyl-2-propen- 1-01 

in isopropyl alcohol. The resulting mixture was stirred magnetically under reflux 

condition for 30 min. After completion, the reaction mixture was allowed to reach 

room temperature and the solvent was removed under vacuum on a rotary 

evaporator using water bath temperature lower than 4OoC. The residue on 

purification by column chromatography on silica gel gave the corresponding 

cinnamyl ether (entry 1) in 90% yield. Similar treatment of other substrates gave 

the corresponding ethers 3 in 75-93% yields. Compared to typical bemylation 

conditions such as BnBr, NaH in DMF and benzyl triflate8, benzylation by zeolite 

proceeds under mild conditions in high yields. Treatment of cinnamyl alcohol and 

benzyl alcohol in (1: 1) molar ratio at 80°C for 30 mins gives the corresponding 
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ZEOLITE-HY 1923 

Table: Zeolite-HY catalysed formation of ethers 3 

Entry Substrate Alcohols ProductsYield9 Yields Time Time 
2 (%) reported' (min) reporteg 

hr. 
1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Ph CH=CH CH20H i-PrOH 

Ph CH=CH CH 20H 1-BUOH 

Ph CH=CH CH20H BnOH 

Ph CH=CH CH OH I-PrOH 

I 
CH 3 - 

4-Me0 Ar CH=CH CHOH i-PrOH 

CH3 
4-MeOAr CH=CH HOH t-BuOH 

t-BuOH 

1H3 
Ph CH=CH CH OH 

Ph C (CH ) C2H i-PrOH 

b H  

i-PrOH 

OH 

&% i-PrOH 

p" 
i-PrOH 

i-PrOH 

HO 

3a 

3b 

3c 

3d 

3e 

3f 

30 

3h 

3i 

3J 

3k 

31 

90 

82 

80 

90 

93 

88 

76 

80 

83 

80 

75 

75 

78 

80 

96 

96 

96 

96 

14 

85 

60 

96 

95 

30 

45 

35 

40 

45 

45 

45 

45 

50 

45 

40 

45 

8 

4 

1 

5 

7.5 

7.5 

48 

5 

1.5 

0.5 

2.5 

aYieids refer to isolated products. 
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1924 GADHWAL ET AL. 

b-lated derivative in 80% yield without any by-product formation. Also 

selective alcoholysis of allylic hydrowl group m the presence of tertiary group was 

observed in 75% yield when carried out with steroidal alcohol (entry 12). 

Therefore in contrast to Williamson and related synthesis, the present method 

provides a simple and efficient route, for the preparation of a wide variety of ethers 

in which due to the reaction medium employed there is no necessacity for use of 

strictly anhydrous reagents or conditions. All the compounds obtained were 

characterised by comparing the infrared and lH  NMR spectroscopic data with 

authentic samples. 

In conclusion, the results described herein demonstrate the novelty of zeolite 

catalyst which exercises unique selectivity. The main advantages of this new 

method are mild reaction conditions, devoid of side products, ease of work-up 

procedure, low cost of the reagent and excellent yields. 

Experimental 

Mps were determined by using a buchi melting point apparatus and are 

uncorrected. The IR spectra were obtained on a Perkin-Elmer 237B IR 

spectrophotometer. All reagents were of commercial quality &om freshly opened 

containers and were purchased from Adrich Chemical Company and used without 

M e r  purikation. 

General Procedure for the Alcoholyses of Various Alcohols :- Zeolite-HY 

(0.6g) was added to a solution of 3-phenyl-2-propen-1-01 (0.27g, 2mmol) in 

isopropyl alcohol (15mL). The mixture was stirred magnetically under r e k x  

condition for 30 min (monitored vide tlc). After completion, the reaction mixture 
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ZEOLITE-HY 1925 

was allowed to reach room temperature and the solvent was removed under 

vacuum on a rotary evaporator using water bath temperature lower than 4OoC. 

The residue on purification by column chromatography on silica gel afforded the 

corresponding cinnamyl ether 3a as a colourless oil in 90% yield, 1H NMR 7.10- 

7.20 (m, 5H, ArH), 6.25 (d, lH), 5.82 (dd, lH), 4.25 (d, 2H), 3.90 (m, lH), 1.06 

(d, 6H,). MS d e ;  176 (M+). Anal. Calcd. (found) for C12H160; C, 81.81 

(81.66); H, 9.09 (9.15). Similar treatment of other substrates gave the 

corresponding ethers 3 in 7593% yields. Several examples illustrating this novel 

and rapid procedure are given in the table and their characteristics are recorded 

here. 3b. 04 1H NMR 7.10-7.21 (m, 5H, ArH), 6.21 (d, lH), 5.76 (dd, lH), 4.31 

(d, 2H), 1.02 (m, 9H). MS d e ;  190 (M'). Anal. Calcd. (found) for C13H180; C, 

82.10(82.25);H,9.47(9.54). 3c. oil, 1HNMR7.08-7.20(m, 10H,ArH),6.20(d, 

lH), 5.80 (dd, lH), 4.20 (m, 4H). MS d e ;  224 (M+). Anal. Calcd. (found) for 

C16H160; C, 85.71 (85.79); H, 7.14 (7.26). 3d. o i l  1HNMR 7.08-7.15 (m, 5H, 

AH), 6.30 (d, lH), 5.76 (dd, lH), 3.91 (m, lH), 3.52 (m, lH), 1.30 (d, 3H), 1.02 

(d, 6H). MS d e ;  190 (M+). Anal. Calcd. (found) for C13H180; C, 82.10 (82.02); 

H, 9.47 (9.57). 3e. oil, lH NMR 7.06-7.16 (m, 4H, ArH), 6.18 (d, lH), 5.78 (dd, 

lH), 3.90 (ID, lH), 3.52 (m, lH), 3.76 (s, 3H), 1.32 (d, 3H), 1.02-1.12 (IU, 6H). 

MS d e ;  220 (M'). Anal. Calcd. (found) for C14H2oO2; C, 76.36 (76.50); H, 

9.09, (9.18). 3f oil, lH-NMR 7.08-7.19 (m, 4H, ArH), 6.22 (d, lH), 5.82 (dd, 

IH), 3.88 (4 lH), 3.80 (s, 3H), 1.30 (4 3H), 1.00-1.16 (m, 9H). MS d e ;  234 

(w). Anal. Calcd. (found) for C15H22O2; C, 76.92 (76.83); H, 9.40 (9.45). 

3g. oil, lH-NMR 7.08-7.16 (m, 5H, ArH), 6.32 (d, lH), 5.78 (dd, lH), 3.88 (m, 

lH), 1.28 (d, 3H), 1.02 (m, 9H). MS d e ;  204 (w). Anal. Calcd. (found) for; 

C14H2oO;C, 82.35, (82.31), H, 9.80, (9.88). 3h. oil. lH-NMR 7.02-7.12 (m, 5H, 

ArH), 4.22 (9, 2H), 3.90 (m, lH), 1.30 (d, 3H), 0.8-1.16 (m, 9H). MS m/e 192 
(M+). Anal. Calcd. (found) for, C13H2oO;C, 81.25, (81.36); H, 10.41, (10.52). 3i. 
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1926 GADHWAL ET AL. 

04 lH-NMR 5.82 (bs, 2H), 3.70 (m, lH), 4.25 (unresolved, lH), 0.90-2.20 

(complex, 16H). MS m/e 192 (M'). Anal. Calcd. (found) for, C13H2oO; C, 

81.25, (81.20), H, 10.41, (10.49). 3j. oil. lH-NMR 5.90 (d, lH), 5.22 (dd, lH), 

3.56 (m, lH), 0.90-2.32 (complex, 25H). MS m/e 236 (Mf). Anal. Calcd. (found) 

for C16H280; C, 81.35, (81.26); H, 11.86, (11.75). 3k. Oil. lH-NMR 5.42 (s, 

unresolved, lH), 3.90 (m, unresolved, lH), 3.52 (m, lH), 1.02-2.2 (m, 15H). MS 

m/e 154 (&). Anal. Calcd. (found) for C10H180; C, 77.92, (77.85); H, 11.68, 

( 1  1.76). 31. MS m/e 330 (M+) Anal. Calcd. (found) for C23H380; C, 83.63, 

(83.59); H, 1 1.5 1, (1 1.43). 
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