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ORGANIC PREPARATIONS AND PROCEDURES 1 (1 ) , 63-66 (1969) 

2 -ACETYL-3,5-DIMETHYLFURAN 

(3,5-Dimethyl-2-furyl methyl ketone) 

A. T. Balaban 

Institute of Atomic Physics, Bucharest, Romania 
(Present address: International Atomic Energy Agency, Vienna, Austria) 4 ClOi + H202- HC104 + 

H3C H3 

The reaction between symmetrically alkyl-substituted pyrylium salts 

(i.e. with identical substituents in both alpha, or both beta, positions) 

and hydrogen peroxide proceeds by ring contraction affording 2-acylfurans . 
A similar contraction has recently been observed in the oxidation of other 

six-membered heteroaromatic cations by manganese dioxide , or in the oxi- 

dation of flavylium salts by hydrogen peroxide affording benzofuran der- 

ivatives . Interestingly, 2-acylfurans undergo ring expansion reverting 

to six-membered heterocyclic systems on catalytic hyd~ogenation~’~ or on 

treatment with ammonia . No other method for preparing 2-acetyl-3,5-di- 
methylfuran has as yet been reported. 

1 

2 

3 

6 

EXPERIMENTAL 

In a 1-1 long-necked round-bottomed flask are placed 111.3 g (0.5 

mole) 2,4,6-trimethylpyrylium perchlorate (Note l ) ,  91 ml 30% hydrogen 

peroxide (0.8 mole), 500 ml water and 1 ml 70% perchloric acid. The flask 

is set for steam distillation using a two-bore rubber stopper, large-bore 
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A.  T. BALABAN 

g las s  tubing (8-10 mm) and an e f f i c i e n t  downward condenser (about 10 mm 

bore and 1 m l eng th ) .  Steam i s  introduced i n t o  t h e  f l a s k  u n t i l  t h e  mix- 

t u r e  i s  heated t o  bo i l ing  temperature,  when t h e  perchlora te  d i s so lves  

and t h e  r eac t ion  begins.  The d i s t i l l a t i o n  i s  ca r r i ed  caut ious ly  a t  

f i r s t  (Note 2 ) ,  then as rap id ly  as t h e  condenser allows. 

of 400 ml d i s t i l l a t e  i s  co l l ec t ed :  

a ted ,  t h e  aqueous l aye r  i s  ex t rac ted  once with 50 m l  e the r .  The com- 

bined organic l aye r s  a r e  washed with 50 m l  cold 10% sodium hydroxide 

so lu t ion  (Note 3) then  twice with 30 m l  water ,  d r i ed  over anhydrous 

sodium s u l f a t e ,  and t r ans fe r r ed  i n t o  a 100 m l  Claisen f l a s k .  The e the r  

i s  evaporated at  reduced pressure  and a f t e r  a few drops forerun ,  t h e  

product i s  co l l ec t ed  a t  12b0/75 mm, 130°/100 mm, as a co lour less  re -  

f r ingen t  l i q u i d  wi th  c h a r a c t e r i s t i c  odour (Note 4 )  (b.p.  760 195O, 

m.p. 1 8 O ,  nD20 1.4962, db2O 1.0427"). 

50% y i e l d )  (Notes 5-8). 

A t o t a l  amount 

t h e  lower yellowish l aye r  i s  separ- 

I t  amounts t o  31-35 g (45-  

*)  Data not reported previously.  

Notes 

1. Trimethylpyrylium perchlora te  i s  prepared a f t e r  ref. 7. A s  s t a t e d  

previous lyY8 t h e  dry perchlora te  i s  harmless i n  t h e  absence of shock 

or hea t .  

2. The i n i t i a l  vigorous r eac t ion  may cause t h e  mixture t o  b o i l  vio- 

l e n t l y  and t o  be  ca r r i ed  i n  t h e  condenser. 

3. On washing wi th  hydroxide, t h e  upper e t h e r e a l  l aye r  becomes colour- 

l e s s  and t h e  aqueous l aye r  yellow. I f  t h e  yellowish colour p e r s i s t s  

i n  t h e  organic l a y e r ,  a second washing with 20 m l  10% NaOH and then 

with 50 m l  10% FeSO4 so lu t ion  must be e f fec ted .  

4. The r eac t ion  y i e l d s  acetyl-dimethyl-furan as t h e  only v o l a t i l e ,  

water-insoluble compound, t he re fo re  t h e  product d i s t i l s  p r a c t i c a l l y  
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constantly,  with insignif icant  amounts of forerun and leaves pract i -  

ca l ly  no residue. 

5. The s e n s i t i v i t y  t o  acids of the furan nucleus makes it necessary 

t o  remove the  product from the acid react ion mixture as  soon as  it is  

formed. A more complicated device f o r  effect ing t h i s  is the  use of a 

r e f lux  condenser and an adapter fo r  recycling t h e  (lower!) aqueous layer 

(owing t o  i t s  high surface tension, t he  product, although heavier than 

water, remains on top ) .  

A small amount of product i s  however r e s in i f i ed  i n  both cases,  re- 

maining i n  the f l a s k  a s  a dark-coloured o i l  which hardens on cooling ( t o  

be discarded when s t i l l  warm). 

6. 

of t h e  reaction. With larger  amounts, the i n i t i a l  reaction becomes more 

violent  and d i f f i c u l t  t o  control ,  and the  yield i s  lowered owing t o  the  

formation of water-soluble acid by-products (mostly formic, along with 

ace t i c  and other acids ,  c f .  r e f .  9 ) ;  t he  solut ion i n  the d i s t i l l i n g  

f l a s k  remains light-coloured and c l e a r ,  and tar formation i s  suppressed. 

With lower amounts of hydrogen peroxide the reaction does not go t o  com- 

plet ion and larger  amounts of tar a re  formed, which again lower the  

yield.  

7. The react ion may be applied t o  other symmetrically alkyl-substi tuted 

pyrylium s a l t s  ,lY1’ which a re  eas i ly  prepared through bisacylation of 

olef  ins .  

8. 

dium hypochlorite or  hy-pobromite i s  described i n  r e f .  l. Observations 

The amount of hydrogen peroxide employed i s  c r i t i c a l  fo r  t he  course 

11,12 

The oxidation of 2-acetylflu’an der ivat ives  t o  2-furoic acids by so- 

of s t e r i c  hindrance i n  2-acylfurans a re  recorded i n  r e f .  13. 
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