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ABSTRACT
Etherification of different classes of alcohols was performed using cata-
lytic amounts of Prayssler acid (H

14
NaP

5
W

30
O

110
). Preparation of sym-

metrical dibenzyl ethers especially bis(1-methyl 1- phenyl methyl)ether
also proceeded well with high yields in the presence of catalytic amounts
of Prayssler acid. This compound acts as a heterogeneous, efficient and a
reusable catalyst when used in organic solvents.
 2015 Trade Science Inc. - INDIA

INTRODUCTION

Preparation of ethers is an important reaction
for which a wide variety of procedures have been
developed during the last decades. The most com-
monly used protocol is Williamson ether synthesis1

which requires initial transformation of alcohols into
their corresponding halides or tosylates followed
by their displacement with strongly basic alkoxides
or phenoxides. Strong basic condition is hazardous
to complex molecules carrying base sensitive func-
tional groups. Etherification by direct condensation
of alcohols has been considered as an alternative
which is conducted in the presence of catalytic
amounts of organic or inorganic protic acids[2]. Lewis
acids have been also used for direct etherification
condensation reactions3. In most cases, the reactions
suffer from the use of steochiometric amounts of the
Lewis acids which is due to their decomposition by
water generated in the process of etherification
reactions[3a].

Reductive etherification of carbonyl compounds
by BiBr

3
/Et

3
SiH and BiBr

3
/ClR

2
SiH are also re-

ported[4]. However, these systems suffer from being
highly water sensitive, expensive and not easily
available. We have recently reported easy etherifi-
cation of different allylic and benzylic alcohols in
the presence of catalytic amounts of DDQ[5a] and
Fe(ClO

4
)

3
[5b].

Condensation of alcohols or their salts with al-
dehydes[6, 7], olefins[8], alkyloxides[9], dialkyl phos-
phites[10] and alcohols[11, 12] are also reported. How-
ever synthesis of bulky ethers is not possible by most
of the reported methods. Furthermore some of these
methods suffer from highly acidic or basic condi-
tions or high cost of the reagent.

Polyoxometalates have proved to be good cata-
lysts for various oxidations. They are applied in bulk
or supported forms, and both homogeneous and het-
erogeneous catalyses are possible. Due to their acidic
properties, heteropoly compounds (heteropoly ac-
ids and salts) are useful and versatile catalysts in a
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number of transformations. Since they exhibit weak
super acidic properties, they can be used in reac-
tions requiring electrophilic catalysis[13-16].

We now wish to report that preyssler acid
(H

14
NaP

5
W

30
O

110
)[17] is as an efficient, easily avail-

able, cheap and recyclable acid for the etherifica-
tion of primary and secondary alcohols at room tem-
perature. (Scheme 1, TABLE 1).

NaH14P5W30O110
R-OH R-O-R

Scheme 1

RESULTS AND DISCUSSION

We first examined etherification of p�methoxy
benzyl alcohol as a model compound in the pres-
ence of a catalytic amount (1% mol) of preyssler
acid. The reaction proceeded smoothly and produced
corresponding ether in 90% yield after 2 min under
at room temperature. In the absence of the catalyst,
similar reaction did not proceed.

Furthermore, we have studied the preparation
of symmetrical dibenzyl ethers from their correspond-
ing alcohols. We found that the reactions proceeded
well at room temperature in CH

2
Cl

2
 in the presence

of 1% mol of preyssler acid. The results of this study
are summarized in TABLE 1.

In this study, we have shown that primary and
secondary hydroxy groups of benzylic alcohols sub-
stituted with electron-donating and electron-with-
drawing groups can be effectively converted in the
presence of preyssler acid (H

14
NaP

5
W

30
O

110
) (0.01

equivalents) to their corresponding symmetric ethers
in high yields. Cinnamyl alcohol was efficiently con-
verted to the corresponding ether in excellent yields
without isomerization of the C-C double bonds (en-
try 8). Using this method, 1-phenyl ethanol produced
bis(1- methyl 1- phenyl methyl)ether in 85% yield
at room temperature after 20 min in the presence of
1% mol of preyssler acid.

In addition, the preparation of bis(4-
nitrobenzyl)ether from p -nitro-benzyl alcohol is a
difficult task. However, p-nitrobenzyl alcohol in the
presence of a catalytic amount of preyssler acid (1%
mol) in CH

2
Cl

2
 did not produce the corresponding

ether.

We also studied the reaction of 1- and 2-octanol
for the preparation of their corresponding ethers in
CH

2
Cl

2
 in the presence of preyssler acid (1 mol %).

Our observations showed that the reaction did not
complete and the corresponding ethers were pro-
duced 50-60% even after prolonged reaction time
(3 h). Therefore, we believe, this protocol is not
suitable for the preparation of aliphatic ethers.

The reactions proceeded in CH
2
Cl

2
 were per-

formed heterogeneously and the isolation of the cata-
lyst from the reaction mixture was easy and not a
time consuming process and the ethers were isolated
from high to excellent yields.

These comparisons clearly show the efficiency
and suitability of the presented catalyst for such
etherification reactions.

In conclusion, in this study we have introduced
preyssler acid as a reusable and environmentally
benign catalyst which has been used under hetero-
geneous or homogeneous conditions for the effi-
cient etherification of benzylic alcohols and acy-
clic alcohols under mild traction conditions. By
using this catalyst, preparation of p-nitrobenzyl
ether which is a difficult task and the preparation
of symmetrical benzyl ethers, have been achieved
in excellent yields.

EXPERIMENTAL

General

Chemicals were purchased from Merck and
Fluka Chemical Companies. All the products are
known and were characterized by comparison of
their physical data with those reported in the litera-
ture. NMR spectra were recorded on a Bruker DPX-
100. The purity of the products and the progress of
the reactions were accomplished by TLC on silica
gel poly gram SILG/UV254 plates.

Preparation of bis (p-methylphenyl) ether as a
typically procedure

P-methyl benzyl alcohol (5 mmol), and preyssler
acid (0.05 mmol) in CH

2
Cl

2
 (20 ml) was stirred at

room temperature for 3 min. After completion of the
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TABLE 1 : Etherification various alcohol with preyssler acid as a catalyst

Yield% Time (min) Product Substrate Entry 

90 5 
O

 

OH

 

1 

90 3 
O

H3C CH3
 

OH

H
3
C
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92 3 
O

H3CO OCH3
 

H
3
CO

OH

 

3 

85 20 
O

Cl Cl
 Cl

OH
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 No Reaction 
O

O2N NO2
 

O
2
N

OH
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85 20 O

CH3 CH3

 

CH
3

OH
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85 50 O

 

OH

 

7 

90 10 
O

 

OH

 

8 

60 180 
O

 

OH

 

9 

60 180 
O

 

OH

 

10 

50 180 
O

 

OH

 

11 

reaction (monitored by TLC), precipitate the cata-
lyst which was removed by filtration. After evapo-
ration of the solvent, the almost pure product was
obtained in 90% yield, 0.213 g.
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