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The volati le products  of oxidation of fu r fu ra l  with molecu la r  oxygen were  sepa ra ted  by 
p r e p a r a t i v e  gas- l iquid  ch romatography  (GLC}. Maleic anhydride was i so la ted  f rom the 
reac t ion  mix tu re  for  the f i r s t  t ime  and identified. 

A study of the quali tat ive and quanti tat ive composi t ion of the oxidates is  of g rea t  impor tance  in so lv-  
ing the fundamental ly  impor tant  p rob lem of the ro le  of the furan r ing and of ~ - subs t i tuen t s  in the oxidative 
t r an s fo rma t ions  of furan  compounds with molecu la r  oxygen. 

The avai lable  data [1-3] a t tes t  to the fact  that the furan r ings of both the s ta r t ing  furan and its de r iva -  
t ives  par t i c ipa te  d i rec t ly  in the oxidative t r a n s f o r m a t i o n s .  At the s ame  t ime,  it is a s sumed  in s e v e r a l  com-  
municat ions  [4] that the furan r ing  does not have sufficient reac t iv i ty  in the oxidation of furfura l ,  and the oxi-  
dation p roceeds  exclusively  at the aldehyde group of this  compound. 

In the p resen t  paper ,  the products  of oxidation of fu r fu ra l  with molecu la r  oxygen were  studied by gas -  
liquid ch romatography  (GLC}. 

A compound, the phys icochemica l  constants ,  chromatographic  cha r ac t e r i s t i c s ,  and IR spec t rum of 
which cor responded  to ma le i c  anhydride,  was detected during the identification of the reac t ion  products .  

The de terminat ion  of ma le ic  anhydride in the fu r fu ra l  oxidate is evidence for  par t ic ipat ion of the furan 
r ing of th is  compound in the oxidative t r ans fo rma t ion .  The mos t  probable  mechan i sm for  the fo rmat ion  of 
male ic  anhydride is e l iminat ion of the aldehyde group as formaldehyde ,  which was identified in the oxidate, 
and c leavage of the endo peroxide  bond of the in te rmedia te  ozonidelike compound that  is f o rmed  during the 
oxidation of furfural :  

The re la t ive ly  low yield of ma le i c  anhydride (0.5% of the amount of changed furfural)  is evidence that  
the oxidation of the furan r ing is not the p r i m a r y  reac t ion  in the reac t ion  of fur fura l  with molecu la r  oxygen. 

EXPERIMENTAL 

A sample  of pure  fu r fu ra l  (2500 ml) was oxidized with molecu la r  oxygen at 100 ~ for  72 h at an O r flow 
ra te  of 200 m l / m i n .  The oxidate was ex t rac ted  with benzene a f te r  r e m o v a l  of the volati le reac t ion  products  
by dist i l lat ion.  A f rac t ion  with bp 80-100 ~ (6 mm} was i so la ted  f rom the benzene ex t rac t  and sepa ra ted  with 
a UKh-1 ch romatograph  with a p r e p a r a t i v e  column (500 x 0.8 cm) containing 25% PEGA (polyethylene glycol 
adipate) on Chezasorb  (0.36-0.58 mm} at 165 ~ and a hel ium flow r a t e  of 40 m l / m i n .  The re tent ion t ime  of 
male ic  anhydride was 9.0 rain. 
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