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SYNTHETIC COMMUNICATIONS, 24( 13), 1917-192 1 (1994) 

SOLID-LIQUID PHASE TRANSFER CATALYTIC SYNTHE- 
SIS XI: THE CONVENIENT AND EFFICIENT ALKY LA'I'ION 
OF ETHYL PHENYLMERCAPTO-ACETATE IN THE PRES- 
ENCE OF QUATERNARY AMMONIUM SALTS UNDER 
MICROWAVE IRRADIATION 

Deng, Runhua; Wang, Yuliang; Jiang, Yaozhong * 

Chengdu Institute of Organic Chemistry, Academia Sinica; 
Chengdu 610041, P. R. China. 

ABSTRACT: T h e  rapid alkylation of ethyl phenylmercapto- 
acetate with a series of halidcs was performed in 650W dorncstic 
microwave oven to yield the alkylated products in 58 to 83%.  

Recently the rapid heating capability of microwave oven h a s  
been used in the organic synthesis. I-'' I n  previous papers 
we have reported rapid alkylations under microwave irradiation, a 

new and  convenient alkylation synthetic method. Hcre we would 
like to describe the procedure to perform rapid and efficient 
alkylation of ethyl phenylmercapto-acetate in the absence of solvent 
in microwave oven, using TBAC (tetra-butyl ammonium chloride) 
as phase transfer catalysis. 

C 5-83 

* To whom corrcspondcncc should bc addrcsscd 
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1918 DENG, WANG, AND JIANG 

alkyl halrdc 

_ _ _ _ _ _  - 
Ph-CH,CI 

CHI= CHCH,Br 

p-CIC,H,CH,Brb 

CH3(CHJ3Br 

m-CH,OC,H,CH,CI 

______ 

mol ratio irradiation 
powcr lcvcla isolatcd yicld 

ti mc( rn i n ) ( I iX  Subst ) 
___ - -~~ _. 

I 1  3 4 5  R 3  

1 1  2 3 5  67 

2 1  5 4 61 

1.1 8 4 5  59 

1 1  6 4 5  58 

~__-. _ _  - 

- --__ - - 

_ _  - _ _  _____ _ _ _ _ .  

- 

a.  maximum power 650W, power scale 1-10. 
b. add I m L  toluene, dialkylated product. 

T h e  synthetic route  is as follows: 

R 

(1) (2) 

The alkylation of ( I )  was simply achieved by microwave irradiation 
of the mixture of ethyl phenylmercapto-acetate, alkyl halide, potassium 
hydroxide-potassium carbonate (1 :2) and PTC (tetra-butyl ammonium 
chloride) for 3.5-4.5 min. The alkylated ethyl phenylmercapto-acetate 
was isolated after purification in 58-83% yield. The microwave power 
and the irradiation time were changed according to the activity of alkyl 
halides (Table 1 ) .  

When p-chlorobenzyl bromide was used, we fail to mix it with 
substrate well, so we added 1 mL toluene in order to solvc this problem. 
In this reaction we obtained the dialkylated product (Table 1). 

All the products were characterised by IR,  'H-NMR and MS (Ta- 
ble 2 ) .  

Ex perirrierital 

General considerations: IR spectra were recorded on a Beckinan 620 
infrared spectrometer; 'H-NMR spectra were measured on a Varian 
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CATALYTIC SYNTHESIS. XI 

IR 

(cm-I) 

1919 

'H-NMR@CCI,) 

&.J(Hz). 

1730,1580 

1380,1260 

740. 

7.35-7.05 CIOH,m,(Ar-H)l ; 

4.45(2H,d.J = 6Hz);3.45 

(3H,m.);I .2(3H,t,J= 7Hz). 

7.65-7.15(5H,m,ArH);6.1-4.9 

(3H,m,-CH = CHZ);4.1(2H,d,J = 6Hz) 

3.6(1H,t,J= 7Hz);2.55(2H, 

d,J= 7Hz);l.2(3H,t,J = 7Hz). 

1725.16iO 

1380, 920 

700. 

1730,1600 

1490,1100 

700. 

7.1-6.75( 13H,m,Ar-H);3.9 

(2H,q,J = 7Hz);3(4H,s); 

1.1(3H,t,J= 7Hz). 

1730,1580 

1380, 690 

7.5-7.0(5H,m,Ar-H);4.05 

(2H,q,J= 7Hz);3.6(1H,t,J= 7Hz); 

1.75(2H,q,J = 6Hz); 1.65-0.75(4H.m); 

1.2(3H,t,J = 7Hz);O.S5(3H,t,J= 6Hz). 

1730,1600 

1380,1270 

700. 

7.40-6.75(9H,m,Ar-H);4.5 

(2H,d,J = 6Hz);3.8 5(3H,S,) 

3.55(3H,m .); I .2 

(3H,t,J= 7Hz). 

MS 

m / z(%) 

286(M '1 00) 

236(M+83.45) 

161( 100) 

444(M '29. 14) 

110(100) 

252(Mi42.56) 

224( 100) 

3 I6(M ' 12.09) 

122( 100) 
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1920 DENG, WANG, AND JIANG 

FT-80A instrument using TMS as an internal standard; M S  date were 
obtained at 70eV using a HP-5988A instrument; K2C03 was grounded 
and dried at 500°C for 4h, then KOH was ground and mixed with the 
cooled K,CO, powder. 

General procedure for the alkylation of ethyl phenylmercapto 
-acetate: Ethyl phenylmercapto-acetate 0.98g (5.0mmol), benzyl chlo- 
ride 0.65g (5.0mmol), KOH-K,C03 (1:2) 4.0g (13mmol) and tetra-butyl 
ammonium chloride 0.1 5g (0.50mmol) was added into an open container 
and mixed well. The mixture was introduced into a 650W domestic 
microwave oven and irradiation was carried out for 4.5 min. (at power 
level 3). Then 5OmL ether was poured into cooled mixture, filtration, con- 
centration and followed by purification through column chromotography 
(silica gel 100-200 mesh; eluent: petroleum ether: ether 6:l) to give ethyl 
a-phenylmercapto-phenylpropionate. yield: (83%). 

Acknowledgement: We are grateful to the support of the National 
Natural Science Foundation of China. 
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