
This article was downloaded by: [Duke University Libraries]
On: 25 December 2012, At: 10:28
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

Microwave Enhanced Synthesis
of Epoxypropoxyphenols
Bhushan M. Khadilkar a & Pravin M. Bendale a
a Organic Chemistry Division, Department of
Chemical Technology, University of Mumbai,
Matunga, Mumbai, 400 019, India
Version of record first published: 22 Aug 2006.

To cite this article: Bhushan M. Khadilkar & Pravin M. Bendale (1997): Microwave
Enhanced Synthesis of Epoxypropoxyphenols, Synthetic Communications: An
International Journal for Rapid Communication of Synthetic Organic Chemistry, 27:12,
2051-2056

To link to this article:  http://dx.doi.org/10.1080/00397919708006809

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.

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

http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397919708006809
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


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
 [

D
uk

e 
U

ni
ve

rs
ity

 L
ib

ra
ri

es
] 

at
 1

0:
28

 2
5 

D
ec

em
be

r 
20

12
 



SYNTHETIC COMMUNICATIONS, 27(12), 2051-2056 (1997) 

MICROWAVE ENHANCED SYNTHESIS OF 
EPOXY PROPOXY PHENOLS 

Bhushan M. Khadilkar., Pravin M. Bendale 

Organic Chemistry Division, 
Department of Chemical Technology, 

University of Mumbai, Matunga, Mumbai 400 0 19, India. 

ABSTRACT: Phenols were condensed with epichlorohydrin under 

microwave irradiation. Dramatic reduction in reaction time was 

observed with excellent yields. 

Aryloxypropanolamines belong to an important class of compounds. 

Number of compounds from this class have been clinically used as P-blocking 

agents’-3. In synthesis of these compounds epoxypropoxyphenols 3 are important 

intermediates. The preparation of 3 has been achieved by condensation of 

epichlorohydrin with phenols in presence of quaternary ammonium salt4, 

pipendine’, etc. The most common method is carrying condensation in aqueous 

sodium hydroxide solution64. 

* To whom correspondence should be addressed 
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2052 KHADILKAR AND BENDALE 

For last few years, microwave heating has been attracted attention of synthetic 

chemists mainly due to the great reduction of time in microwave assisted reactions. 

There are several available indicating the utility of microwaves in 

organic synthesis. Microwave heating has been found usehl in synthesis of some 

clinically used drugs like 4-aryl- 1,4-dihydr0pyridines'~~~~, pyrimido[ 1, 6-a] 

benzimidaz~le'~. Microwave oven has been modifiedI4 and new reaction media has 

been reported pointing towards possibility of commercialisation of microwave 

asisted  reaction^'^. 

Williamson ether synthesis has been reported to take place faster in 

microwave ovenI6. Recently the synthesis of aromatic ethers without solvent and 

inorganic carrier has been reported under microwave irradiation". 

We report here the condensation of phenol and epichlorohydrin under 

microwave irradiation. We found that epichlorohydrin can be condensed with 

phenols in aqueous sodium hydroxide very rapidly in microwave oven affording 3 

aq. NaOH 

c1 

2 1 3 

Yields varied between 65 to 88 'YO depending upon the nature of the 

phenol. Even with phenols having electron withdrawing group the reaction was 

taking place rapidly though with a little reduction in yield. When epichlorohydrin 

was taken in equilimolar quantity the major product was 1,3-bisphenoxy-2- 

propanol rather than the epoxypropoxyphenol. With double amount of 
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EPOX WROPOXY PHENOLS 2053 

7 

8 

Table -1 : Glycidyl ether formation under Microwave Irradiation 

4-COCH3 1 63 >325-6 
(1 59/3)*2 

1 -Naphthol 1 69 >335-6 
( 148/2)" 

* Melting points of the products. 

epichlorohydrin the reaction proceeded smoothly to selectively give the desired 

product The optimised results are given in table - 1  

Thus in conclusion this method is very simple, rapid and safe giving 

excellent yields of epoxypropoxyphenols when carried out in microwave oven. 

The reaction carried out side under reflux takes about six hour to complete for 

unsubstituted phenol. Thus the reaction in microwave is at least 360 times faster 

than that carried out side. 

Experimental Section : 

The structure of product were confirmed by using FT-IR and PMR 
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2054 KHADILKAR AND BENDALE 

spectroscopy. FTIR and PMR were recorded using a Jasco300E FTIR 

spectrophotometer and Varien EM 360 spectrophotometer (500 Mhz) 

respectively. All PMR were recorded in CDCh using TMS as internal standard ( 

chemical shifts in 6 ppm.). The microwave oven used for the reaction was a 

Kelvinator T-37 magicook model with a power out put of 700 watts. 

General procedure : 

To the solution of 2-chlorophenol (20 mmol) and aqueous sodium 

hydroxide (25 mmol in 2 cm3 of water) epichlorohydrin (40 mmol) was added. 

The reaction was irradiated in microwave oven for one min. The mixture was 

cooled and poured in to ice water. The organic layer was separated. The aqueous 

layer was extracted with methylene chloride. Organic layers were combined and 

washed with 10 % sodium hydroxide followed by water and dried over anhydrous 

sodium sulphate. The solvent was removed in vacuo The product was punfyed by 

distillation under reduced pressure. 

0 0 

2.76-2.94 (2H , m , H4AHz ) ; 3.39-3.57 (1H , m , HoH2 ) ; 3.76-4.17 (2H , 

m , Ar-0-CH2) ; 6.90-7.37 (4H, m , Ar-H). 

1,2-epoxy (Zmethylphenoxy) propane : 2.28-2.30 (3H , s , Ar-CH3) ; 2.78-2.93 

; 3.37-3.40 (1H , m , !!4LH2 ) ; 3.75-4.3 1 (2H , m , Ar-0- 
0 0 

(2H , m , 

CH2) ; 6.76-7.26 (4H, m, ArH). 

1,2 epoxy (Cacetylphenoxy) propane : 2.52-2.56 (3H, s , COCH,) ; 2.75-2.91 

(2H,  m , H4LH2) ; 3.35-3.36 (1H , m , d L H 2  ) ; 3.96-4.31 (2H,  m , Ar-0- 
0 0 

CHI ) ; 6.90-7.91 (4H, dd , ArH). 

D
ow

nl
oa

de
d 

by
 [

D
uk

e 
U

ni
ve

rs
ity

 L
ib

ra
ri

es
] 

at
 1

0:
28

 2
5 

D
ec

em
be

r 
20

12
 



EPOXYPROPOXYPHENOLS 2055 

1,2 epoxy (4-methylphenoxy) propane : 2.30-2.40 (3H, s , CH,) ; 2.75-2.98 (2H 

, m , H6LHz) ; 3.40-3.45 (1H , m , !6LH2) ; 3.94-4.29 (2H , m , Ar-O-CH2) ; 
0 0 

6.76-7.39 (4H, dd , ArH). 

0 

1,2 epoxy (-napthoxy) propane : 2.80-2.99 (2H , m , Hc-\cH2 ) ; 3.36-3.45 (1H , 

0 

m , 2) ; 4.00-4.43 (2H , m , Ar-O-CHz ) ; 6.86-8.79 (7H , m , ArH). 
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