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Selective protection of hydroxyl groups in molecules

containing multiple hydroxyl functions is an important

reaction in organic synthesis.1 The protected hydroxyl group

is stable under a variety of reaction conditions such as

strongly basic media, reactions involving Grignard reagents

and lithium alkyls, reduction with hydrides, oxidations,

oxidative alkylations, acetylation reactions etc.2 Therefore

there is always a demand for selective reagents for such

purposes. This becomes more important when the reagents

are available, simple to operate, selective and easy to handle.

3,4-Dihydro-2-H-pyran is one of the most widely used

protecting groups in the multi-step organic synthesis and

widespread synthetic applications for the protection of

hydroxyl functions. A variety of protonic as well as Lewis

acid catalysts have been developed for tetrahydropyranyl-

ation of hydroxy functions such as acidic Clay,3 Tos-OH,4

bis[trimethylsilyl]sulfate,5 trimethyliodosilane,6 CuCl2,
7

DDQ,8 BF3·OEt2,
9 triphenylphosphine hydrobromide,10

Ru(CH3)3(triphos)](OTf)2,
11 I2

12 and silica chloride,13 some

supported reagents such as BF3·OEt2 and Al2(SO4)3 on silica

gel14 and ionic liquids.15 However, many of these procedures

suffer from using expensive reagents, high temperatures,

strongly acidic conditions, and the necessity for aqueous

work-up and unavailability of the catalyst or the reagent.

Consequently, introduction of a new method for the protec-

tion of alcohols by 3,4-dihydro 2-H-pyran (DHP) in neutral

media is a useful contribution for this purpose.

Polyoxometalates have proved to be good catalysts for

various oxidations. They are applied in bulk or supported

forms, and both homogeneous and heterogeneous catalyses

are possible. Due to their acidic and redox properties,

heteropoly compounds (heteropoly acids and salts) are

useful and versatile catalysts in a number of transformations.

Since they exhibit weak superacidic properties, they can be

used in reactions requiring electrophilic catalysis.16-19

Having these factors in mind, we now wish to report that

preyssler acid (H14NaP5W30O110)
20 is an excellent and effec-

tive catalyst for tetrahydropyranylation various of alcohols

at room temperature. (Scheme 1, Table 1)

In this study, we have shown that primary and secondary

hydroxy groups of benzylic alcohols substituted with

electron-donating and electron-withdrawing groups can be

effectively protected in the presence of preyssler acid

(H14NaP5W30O110) (0.01 equivalents) to their corresponding

tetrahydropyranyl ethers in high yields. Cinnamyl alcohol

was efficiently converted to the corresponding tetrahydro-

pyranyl ether in excellent yields without isomerization of the

C-C double bonds (Entry 6). Primary and secondary acyclic

and cyclic saturated alcohols were also effectively trans-

formed to their tetrahydropyranyl ethers with high yields

(Entry 9-12). In the presence of this catalyst, phenol and

phenols carrying electron-donating and electron-withdraw-

ing groups were tested. 

Phenol and 4-methyl phenol were converted to their

corresponding ethers in low yields in high reaction times

(Entry15, 16) but phenols carrying electron-withdrawing

groups such as –NO2 and -COCH3 can not be converted to

corresponding ethers.

The method was also found to be highly selective for

mono tetrahydropyranylation of diols (Entry 13, 14).

In conclusion, this methodology provides a useful alter-

native for the preparation tetrahydropyran ethers. The main

advantages of our methodology are mild reaction conditions,

easy work-up, short reaction time, high yield, high effi-

ciency, quick and clean, economic viability of the reagent. 

Experimental Section

General. Chemicals were purchased from Merck and

Fluka Chemical Companies. Preyssler acid (H14NaP5W30O110)

was prepared according to the reported procedures.20 All the

products are known and were characterized by comparison

of their physical data with those reported in the literature. IR

spectra were run on a Shimadzu model 8300 FT-IR spectro-

photometer. 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 or by a Shimadzu Gas Chromato-

graph GC-14A instrument with a flame ionization detector.

General procedure for the tetrahydropyranylation of

alcohols. To a solution of alcohol (10 mmol) in acetone (50

mL) was added 3,4-Dihydro-2-H-pyran (15 mmol) andScheme 1
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H14NaP5W30O110 (0.01 equiv) and the resulting mixture was

stirred at room temperature. The progress of the reaction was

monitored by TLC. After completion the reaction, the

catalyst was removed by filtration and washed with acetone

(20 mL). The solvent was evaporated under reduced

pressure and the residue was further purified by column

chromatography on silica gel. 
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Table 1. protection alcohols and phenol with DHP at present preyssler acid catalyst

Entry Substrate Product
Time

(min)

Yielda

(%)
Entry Substrate Product

Time

(min)

Yielda

(%)

1 2 92 10 5 90

2 2 91 11 20 85

3 2 91 12 20 85

4 3 94 13 20 80

5 7 85 14 7 80

6 5 90 15 120 20

7 3 90 16 120 20

8 3 93 17 N.R −

9 5 88 18 N.R −

bIsolated yields.


