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STUDIES ON THE FURAN SERIES. PART VI. 

A FACILE METHOD OF ACYLATING FURANS AND THIOPHENES. 

s e e  I. Pe-n 
Department of Chemistry 

Helsinki University of Technology 

02150, Otaniemi, Finland 

A convenient acylation of some furans and 

thiophenes in 75-96% yield is described. 

The results of the acetylation with acetyl 

p-toluenesulfonate are tabulated. 

During our studies on furan chemistry, acetyl p-toluen- 

sulfonate(=~so~c)~ has been found to be a convenient and 

mild acetylating reagent for furan and methylfurans. The 

normal Lewis acid-catalysed acetylation of the acid-sensitive 

furan and methylfurans gives rise to a strong resinification, 

with reported yields between 10 and 66%.2'.3 With a 10-50% 

excess of TsOAc in dry MeCN the acetylation took place 

smoothly at room temperature, giving 2-acetylfurans in 75- 

96% yield (Table). The reaction can easily be performed on 

a large scale and the product can be separated from the 

excess TsOAc and TsOH formed by Na13CO3 / H20 / EtZO treatment 
(TsOH can be regenerated). Thiophene and methylthiophene 

reacted with TsOAc as well, giving 2-acetylthiophenes in 

84-93% yield (Table). 

A plausible mechanism for this reaction is as follows: 



Under the above reaction conditions furfural; its 

derivatives (acetals and'diacetate) and 2-formylthiophene 

were resinified. Methyl 2-furoate and anisole reacted slowly 

with TsOAc in the refluxing solvent,giving 5- and para- 
acetylated products, respectively, whkreas ethyl thiophene- 

2-carboxylate, benzene and toluene were unreactive. 

Other mixed anhydrides of TsOH and aliphatic acids are 
1 

readily prepared by a'modification of a reported method 

by heating dry TSOH with an excess of the appropriate acid 

chloride at 8 0 - 1 0 0 ~ ~  and evapor$ting the unreacted acid 
- chloride under a high vaculm. Propionyl and n-butyryl 

p-toluenesulfonate reacted smoothly with fukan in dry MeCN 

at room temperature,giving 2-acylated furans in 82% and 

88% yields, respectively (81% and 93% yields produced by 
5 a more complicated method are reported in the literature 1 .  

Attempts to benzoyiate furan with PhCOOTs failed. 

It seems likely that the mild method described above for 

the acylation of furans and thiophenes can be extented to 

include other aliphatic acids from which mixed anhydrides 

with TsOH can be prepared. . , 
. , ' . , I .  ;:ic . 
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a )  T a b l e .  A c e t y l a t i o n  w i t h  ace tyl  p - t o l u e n e s u l f o n a t e  (= TsOAc). 

X=O, R  =R =H 
1 2  

X=O, R  =Me, R  =H 1 2  
X=O, R  =H,  R2-Me 1 
X=O, R  =COO@, R =H 1 2  
x=s, R  =R =H 

1 2  
X=S,  R  =Me, R2=H 1 
X=O,S ,  R1=CHO, R2=H 

X=S, H = C O U E t ,  R2=H 1 
B e n z e n e ,  T o l u e n e  

A n i s o l e  

a )  A  1 0 - 5 0 %  excess of T s O A c  w a s  u s e d  i n  a l l  r e a c t i o n s .  

b) A l l  products h a d  i d e n t i c a l  p h y s i c a l  a n d  s p e c t r a l  d a t a  p roper t ies  w i t h  

those r e p o r t e d .  

c )  A l l  so lvents  a n d  r e a g e n t s  w e r e  d r ied  w i t h  C a n  
2  ' 

d )  2 - M e t h y l f u r a n  reacted w i t h  MeCN i n  t h e  presence of TsOH g i v i n g  

l,l,l-tri(5-methyl-2furyl)ethane. 

P r o d u c t  b )  

2-Ac- 

2-Ac-5-Me- 

2-Ac-3-Me- 

5-Ac-2-COOMe- 

2-Ac- 

2-Ac-5-Me- 

R e s i n s  

NO reaction 

No reaction 

p a r a - A c -  

Y i e l d  i n  
l i t e r a t u r e  

S o l v e n t  

MeCN 

P h H  d, 

P h H  

P h H  

MeCN 

P h H  

MeCN 

P h H  
- 

MeCN 

T e m p e -  
r a t u r e  

2 5 O ~  

2 5 O ~  

2 5 O ~  

R e f l u x  

R e f l u x  

2 5 O ~  

OOC 

R e f l u x  

R e f l u x  

R e f l u x  

R e a c t  
t i m e  

2 h r  

2 h r  

2 h r  

2 4 h r  

2 h r  

2 h r  
- 
2 4 h r  

2 4 h r  

2 4 h r  
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