
INTRODUCTION

Tetrahydropyranylation is a versatile method for protection

of hydroxyl groups1. Due to the stability of the tetrahydro-

pyranyl ethers under different conditions such as alkaline

media, reactions involving Grignard reagents, lithium alkyls,

alkylting, acylating reagents and oxidation and reduction by

inorganic hydrides. Tetrahydropyranylation is a general process

to protect hydroxyl groups in multistep organic transfor-

mations2. Tetrahydropyranyl (THP) derivatives can be prepared

by using a variety of reagents such as protic acids3a, Lewis

acids3b, ion-exchange resins3c, alumina impregnated with

ZnCl2
3d, silica chloride3e, sulfuric acid on silica gel3f, hetero-

polyacids3g, dialkylimidazolium tetrachloroaluminates3h,

K-10 clay3i and I2
3j, polystyrene supported aluminum

chloride3k, PdCl2(CH3CN)2,
3l and tetrabutylammonium

bromide3m. Although these methods are suitable for many

synthetic conditions, many of these are associated with several

drawbacks, which include long reaction times, reflux condi-

tions, the use of catalysts which may effect other functionalities

present, harsh and acidic conditions, poor selectivity, formation

of polymeric byproducts of the dihydropyran and isomerization.

In addition, some of these catalysts are not recyclable and

require work-up of the reaction mixture. Thus, there is still

need for mild selective methods for this purpose.

In recent years, heterogeneous catalysts have gained

imp-ortance in several organic transformations due to their

inte-resting reactivity as well as for economic and environ-

mental reasons. Recent works4 and their applications for this

heterogeneous catalysts observed that silica supported sodium

hydrogen sulphate is highly efficient catalyst for tetrahydro-

pyranylation and this was a good reusable catalyst.
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Alcohols and phenols are treated with 3,4-dihydro-2H-

pyran in dichloromethane at room temperature in presence of

the above mentioned catalyst produced the corresponding

tetrahydropyranyl (THP) ethers in high yields (Scheme-I,

Table-1). The conversion proceeded within a short time (30-

40 min) and with a small quantity of catalyst. The catalyst can

easily be prepared5 from the readily available NaHSO4 and

silica gel (230-40 mesh) and these are inexpensive and non-

toxic as the reaction is heterogeneous in nature, so the catalyst

can easily be removed by simple filtration. The filtered catalyst

was dried and again reused for protection.

EXPERIMENTAL

NaHSO4 was obtained from Finar chemicals Ltd. Distilled

CH2Cl2 was used for all experiments. 100-200 mesh silica gel

was employed for column purification. Tetrahydropyranyl

(THP) ethers were characterized by 1H NMR (400 MHz).

To a stirred solution of 4-nitro benzyl alcohol (153 mg, 1

mmol) and 3,4-dihydro-2H-pyran (101 mg, 1.2 mmol) in

distilled dichloromethane (10 mL ) was added activated (while

hot) NaHSO4-SiO2 (10 mg) at room temperature (the catalyst

NaHSO4·SiO2

CH2Cl2
Room temp., 30 min



was kept in an oven at 120 ºC for 48 h before using it). After

completion of the reaction (monitored by TLC) the catalyst

was filtered and washed with dichloromethane (5 mL ), the

filtrate and washings were combined and the solvents were

removed under vaccum. The residue was purified by column

chromatography using hexane:EtOAc (4:1) over silica gel to

afford the tetrahydropyranyl ether of 4-nitro benzyl alcohol

(230 mg, 97 % yield).

Conclusion

A simple and efficient process is developed for tetrahydro-

pyranylation of alcohols and phenols using NaHSO4-SiO2 catalyst

at room temperature. The mild reaction condition, high yield,

fast reaction time, less expensive and readily available reagents

and easy experimental procedure are the advantages of the

present method. We believe the present process will find appli-

cations as a useful synthetic methodology.

TABLE-1 
TETRAHYDROPYRANYLATION (THP) OF ALCOHOLS AND PHENOLS BY USING NaHSO4-SiO2

a 

Entry Substrate Product Time (min) Yield (%) 

a 
OH

 

OTHP

 

30 97 

b 

O2N

OH

 
O2N

OTHP

 

30 97 

c 

O

OH

 O

OTHP

 

30 96 

d 

OH

Br  

OTHP

Br  

35 92 

e 

OH

I
 

OTHP

I
 

35 93 

f 

I

OH

 I

OTHP

 

40 93 

g 

I

OH
 

I

OTHP
 

30 94 

h 

ICl

OH
 

ICl

OTHP
 

30 90 

i 
NC

OH

 NC

OTHP

 
30 92 

j 
OH  OTHP  

30 91 

k 
HN

OH

Boc  

HN
OTHP

Boc  

40 88 

l 
HN OH

Boc  

HN OTHP

Boc  

40 87 

m Br
OH  

Br
OTHP  

30 91 

n Br OH  Br OTHP  
30 90 

aStructures of the products were characterized by their spectral (1H NMR) data 
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