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5-Ni t ro fu ran -2 -ca rboxy l i c  acid was obtained in quantitat ive yield by  oxidation of 5 -n i t ro -  
fu r fu ra l  with hydrogen peroxide and decomposi t ion of the in t e rmed ia te  5 -n i t ro fur fura l  
a -hydroxyhydrope rox ide .  The mechan i sm of the reac t ion  is d iscussed .  

Severa l  methods  for  the p repa ra t ion  of 5 -n i t ro fu ran -2 -ca rboxy l i e  acid (13 a re  known: by oxidation of 
5 -n i t ro fur fu ra l  d iaceta te  with po tass ium dichromate  [1, 2] and by ni t ra t ion of pyromucic  acid e s t e r  [3]. The 
mos t  widely used method [2] has d isadvantages  - low yields  of acid I (52%) and the t ime  requ i red  to c a r r y  
out the reac t ion .  

The methods that  we p ropose  a r e  s imple  to execute  and give a h igh-pur i ty  product in quanti tat ive 
yields .  Acid I was obtained by oxidation of 5 -n i t ro fur fura l  (II) with 25-35% H20 2 or  by decomposi t ion of 5- 
n i t ro fur fura l  a -hydroxyhydrope rox ide  (III) in wate r .  Hydroxyhydroperoxide  III was obtained by oxidation 
of II in dioxane with 70-75% hydrogen peroxide.  The reac t ion  t i m e s  in both cases  do not exceed 3 h, the 
products  a r e  obtained in 90-100% yields  and do not contain any impur i t i es ,  inasmuch as the oxidizing agent 
is  decomposed  to water ,  and the s ta r t ing  m a t e r i a l s  r e ac t  comple te ly .  

The mechan i sm of the fo rmat ion  of I f r o m  II was studied kinet ieal ly and f rom the in t e rmed ia te s  by 
ch roma tog raphy  [4]. The reac t ion  p roceeds  through a s tep involving the fo rmat ion  of 5 -n i t ro fu r fu ra l  hy-  
droxyperoxides  (see the reac t ion  scheme below}, and the fo rmat ion  of acid I through both a d ihydroxyper -  
oxide and hydroxyhydroperoxide  III is poss ib le .  The la t t e r  is conf i rmed  by the synthes is  of I f r o m  hydroxy-  
hydroperoxide  HI. 
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The proposed  methods can be used as p repa ra t ive  methods and can be rea l i zed  in large vo lumes .  
Acid I obtained by this method has 99.9% puri ty  and is s table on s to rage  for  m o r e  than a yea r .  

EXPERIMENTAL 

The IR spec t r a  of m i n e r a l  oil suspens ions  of the compounds were  r e c o r d e d  with a UR-10 s p e c t r o m -  
e t e r .  The UV sp ec t r a  were  r eco rded  with a Spektromom-203 spec t ropho tomete r  (Hungary}. Th in - l aye r  
ch romatography  (TLC) was  c a r r i e d  out on Silufol p la tes  (Czechoslovakian SSR} in t o l u e n e - e t h a n o l  (20:37, 
and paper  ch romatography  was c a r r i e d  out with F i l t r ak  No. 12 paper  (German Democra t i c  Republic) in 
butanol sa tu ra ted  with fo rm i c  acid and w a t e r  (9 : 1 : 14). The deve lopers  we re  solutions of 2 ,4-dini t rophenyl-  
hydrazine  and Bromphenol  Blue. 
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The n i t ro fu r fu ra l  (ID used  for  the oxidation was obtained by the method in [3] and did not requi re  
p r i o r  purif icat ion.  The syntheses  of acid I were  c a r r i e d  out until the s ta r t ing  fu r fu ra l  II was comple te ly  
consumed:  Rf 0.54 (TLC} and 0.86 [paper ch roma tog raphy  (PC]. 

5 -N i t ro fu ran -2 -ca rboxy l i c  Acid (15 f r o m  5-Ni t ro fu r fu ra l  (II). A 10-g (0.071 mole) sample  of II was 
d isso lved  by heat ing in 2-3 ml  of dioxane, and 8.6 ml  (0.071 mole} of 28% H202 was added to the resu l t ing  
solution at 70 ~ with s t i r r ing .  After  1.5-2 h, the mix tu re  was cooled, and the resul t ing  prec ip i ta te  was r e -  
moved  by f i l t ra t ion,  washed with a sma l l  amount of wa t e r  to r emove  t r a c e s  of I-I202, and a i r  dr ied to give 
11 g (98%} of acid I as co lo r l e s s  c ry s t a l s  with mp 184~ UV spec t rum (ethanol}, Xmax, nm (log e):  213 
(4.04) and 310 (4.05}. According to [3, 6], this  compound has  mp 184-185 ~ and the following UV spec t rum 
[Xmax, nm (log e)]  213 (4.03) and 310 (4.04). The IR spec t rum was identical  to the spec t rum of a r e f e r -  
ence spot [3]; Rf 0.16 (TLC} and 0.80 (PC}. 

5 -N i t ro fu ran -2 -ca rboxy l i c  Acid (15 f r o m  5-Ni t ro fur fura l  a -Hydroxyhydrope rox ide  (III). A 4.76-g 
sample  of III in 10 ml  of wa te r  was heated with s t i r r i ng  at 70 ~ for  2-3 h, a f te r  which the prec ip i ta ted  c r y s -  
ta ls  were  worked up as in the p reced ing  exper iment  to give 4.0 g (93%) of a product  with mp 184 ~ The 
UV and IR s p e c t r a  were  identical  to the s p e c t r a  of a r e f e r e n c e  spot.  
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