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SYNTHETIC COMMUNICATIONS, 24(6), 833-838 (1994) 

A NOVEL METHOD FOR SYNTHESIS 
OF ARYL GLYCIDYL ETHERS 

Zhen-Zhong Liu’ Heng-Chang Chen 
Sheng-Li Cao Run-Tao Li 

Department of Chemistry, Zhengzhou University 
Zhengzhou 450052, People’s Republic of China 

ABSTRACT A solid-liquid phase-transfer catalytic method for the synthesis of aryl 
glycidyl ethers has been described, and the factors affecting the reaction yield have been 
examined. 

0 
/ \  

Aryl glycidyl ethers ( ArOCH2CH-CH2 ) are key intermediates for the synthesis 

of aminopropanol cardiovascular drugs (ArOCH,CHOHCH2NR’R2) , and there are sev- 
eral synthetic methods reported in the literatures. One is Williamson synthesis of ether, 
i. e. treating sodium phenolate with epichlorohydrin,’ another is phenol reacting with 
epichlorohydrin in acetone in the presence of potassium carbonate. Furthermore, the 

reaction of phenol with epichlorohydrin can be carried out in aqueous’sodium hydrox- 

ide,3 and also a method using liquid-liquid phase-transfer catalysis is reported. ’ Al- 
though these methods were used frequently, they all have the drawbacks such a s  long 

reaction time, low yield and cumbersome processes. 
We here report a solid-liquid phase-transfer catalytic method for the synthesis of 

aryl glycidyl ethers. With this method, the aryl glycidyl ether can be obtained through 

* To whom correspondence should be addressed. 
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834 LIU ET AL. 

TABLE 1 

0 0 
/ \ KzCO,/PTC / \  

f ClCH,CH--CH2 m 2 C H - C H 2  

Reaction time' Yieldb 
(h> <%) 

No. Phase-transfer catalyst 

1 noPTC 1. 5 66 

2 PhCH,NEt,CI 1. 5 69 

3 n-Bu,NBr 1. 5 75 

4 n-Bu,NOSOzOCH2CHOHCH3 1. 5 91 

a. With n-Bu4NOSOzOCHzCHOHCH~ and K&OI as catalyst and base. respectively, the reac- 

tion monitored by TLC was over within 1.5h. Under the same reaction conditions, the ef- 

fect of different catalyst on the reaction rate can be compared by the yield. 

b. Isolated yields, the same in table 2 and 3. 

The results listed in table 1 show that the yield after 1. 5h of reaction time with 

TABLE 2 

0 0 
+ e H 2 C L > H z  

/ \ Base/n-Bu4NOSOzOCHzCHOHCHs 
75 - BOC + CICHzCH-CH, 

No. Base 
Reaction time 

(h) 
Yield 
(%> 

1 KOH 1.5 78 

2 KOH-KzCO, 1 .5  88 

3 KzC03 1. 5 91 

reacting the corresponding phenol with excess epichlorohydrin in the presence of te- 
traalkylammonium salt and potassium carbonate. 

The effect of different catalyst on the reaction rate, and consequently on the reac- 
tion yield has been examined with the aid of the model reaction of phenol with 
epichlorohydrin (see table 1 >. 
PTC is higher than that of the reaction without PTC and, furthermore, 
n-Bu,NOS020CH2CHOHCH3 is the best of three catalysts in table 1. 
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ARYL GLYCIDYL ETHERS 835 

TABLE 3 

0 0 
/ \ KzCOl/n-Bu,NOSOnOCHzCHOHCHs / \  

ArOCH2CH--CH, 
75-SO7: 

ArOH+ ClCHZCH--CHZ 

Reaction time Yield (%> 
(h) observed reported No. Ar 

1 CsH, 1. 5 91 60' 

2 o-CH3CsH4 1. 5 91 6 6' 

3 m-CH3CsH4 1 91 82' 

4 o - C H ~ O C ~ H ~  1 90 67' 

5 o-ClCsH4 1 89 60"' 

6 p-ClCsH4 1 90 71' 

7 2.4-CIzCsHa 1. 5 85 10' 

8 o-NO~C~H, 2. 5 93 

9 m-NOzC6H, 2 93 b 

10 P-NOZCSH, 3 93 5011 

a. b. Not found in the literature. 

Secondly, the effect of base on the reaction yield has been examined (see table 2). 
From table 2 ,  it can be seen that the yield of the reaction using K2C03 or the mix- 

ture of KOH and K&O3 is higher than that of the reaction only using KOH. Presum- 
ably, the by-product water, formed in the reaction using KOH as base, is not favorable 
to the reaction, whereas K2C03 can not only acts as base but also absorb the by-product 
water, thereby promoting the reaction. 

At last, a variety of aryl glycidyl ethers have been synthesized from phenols with 
various substituent , and the results are given in table 3. 

The experimental results demonstrate that in this method the yield is high, 
the reaction time is short and the operation is simple. The structure of all propared 
products were confirmed with IR and 'H-NMR, and the analytical data are given in 
table 4. 

EXPERIMENTAL 

Melting points were determined on the microscope melting point apparatus and are 
uncorrected. IR spectra were obtained with a FTS-40 infrared spectrophotometer either 
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ARYL GLYCIDYL ETHERS 837 

as thin films or as KBr disks. 
ter using TMS as internal standard, CDCI, as solvent. 

'H-NMR spectra were recorded on a Ac-80 spectrome- 

Typical procedure 
l-Phenoxy-2,3-epoxypropane I 
A mixture of phenol(2. Og, 21. 3mmol), epichlorohydrin (13. 4mL, 172mmol), 

potassium carbonate ( 5. 9g, 42. 6mmol ) , and n-Bu,NOSOZOCH2CHOHCH3 
(O.Zg,O. 5mmol) was stirred at 75-80C for 1. 5h. The reaction was monitored by 
thin-layer chromatography (silica gel GF,,, , CHCI,). After cooling to room tempera- 
ture, the inorganic salts were filtered off and washed with epichlorohydrin. The com- 
bined organic solution was evaporated and the residue was distilled under reduced pres- 
sure to give 2. 9g (91 ?4 )of 1-phenoxy-2.3-epoxypropane as a colorless oil. 

1- (2-Nitrophenoxy)-2,3-epoxypropane: 
A mixture of 2 - nitrophenol (2.  Og, 14. 4mmol), epichlorohydrin (lOml, 

129mmol ), potassium carbonate ( 4. Og, 28. 9mmol >, and n - 
Bu,NOSO2OCH2CHOHCH3(O. 14g. 0.4mmol) was stirred at 75-80% for 2.5h. Af- 
ter cooling to room temperature, the inorganic salts were filtered off and washed with 
epichlorohydrin. The combined organic solution was evaporated and the residue was re- 
crystallized from diethyl ether - petroleum ether (1 : 1) to give 2. 6g (93%)  of 
1 - (2-nitrophenoxy) -2.3-epoxypropane as white crystal. 
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