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We have developed a method for  the prepara t ion  of 5-n i t rofuran  der ivat ives  by react ion of the readi ly  
access ib le  t r ich loroni t roe thylene  with/3-keto acid es te r s ,  for  example,  with benzoylacet ic  e s t e r .  
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Dimedone reac ts  s imi lar ly  to give a ni t ro  der ivat ive (II) of te t rahydrobenzofuran.  

2 -Phenyl -3 -ca rbomethoxy-4- (1-benzoylca rbomethoxymethy l ) -5 -n i t ro furan  (I). A 3.56-g (0~ mole) 
sample of methyl benzoylaceta te  in 3 ml of methanol was added to a solution of 0.69 g (0.03 g-atom) of 
sodium in 15 ml of absolute methanol,  and a solution of 1.77 g (0.01 mole) of t r ich loroni t roe thylene  in 3 
ml  of methanol was then added dropwise with s t i r r ing  and cooling ( f r o m - 2 0  t o - 2 5  ~ in the course  of 15 
rain, during which sodium chloride precipi ta ted.  The mix turewas  s t i r r ed  at the same t empera tu re  for  1 h, 
af ter  which the cooling bath was removed,  and the mixture  was acidified with concentra ted hydrochlor ic  
acid at 10 ~ until the color  changed f rom b r igh t - r ed  to l ight-yellow. The mixture  was then poured over  ice, 
and the resul t ing oil was worked up to give 1.8 g (43%) of lemon-yel low c rys ta l s  with mp 133-134 ~ [from 
m e t h a n o l - c h l o r o f o r m  (1 : 1)]. 

3-(4,4-Dimetlryl-2,6-dioxocyc !ohexyl ) -4-oxo-6 ,6-d imethyl -2-n i t ro-4 ,5 ,6 ,7- te t rahydrobenzofuran  (II).  
This compound was obtained f rom 2.8 g (0.02 mole) of dimedone, 1.76 g (0 .01mole)of t r ieh loroni t roe thy lene ,  
and 0.46 g (0.02 g-atom) of sodium in 40 ml of absolute methanol.  The reac t ion  was ca r r i ed  out at room 
tempera tu re  (20-25~ Workup gave 1.02 g (30%) of lemon-yel low c rys t a l s  with mp 213-214 ~ (from methanol).  
The resu l t s  of the complete e lementa ry  analysis of I and II were  in good agreement  with the calculated 
values .  

The reac t ionapparen t ly  consists  of severa l  success ive  steps:  substitution of two chlorine atoms by 
res idues  of the/3-carbonyl  compounds and in t ramolecular  cycl izat ion through cleavage of the third chlorine 
atom. The presence  of/3-diearbonyl  res idues  in the side chain considerably expands the synthetic poss i -  
bil i t ies in the a rea  of 5-ni t rofuran  der iva t ives .  

The IR spec t ra  (chloroform solutions) of I and II contain bands at 1730 (ester  group), 1700 (keto group 
1660 and 1640 (keto-enol) ,  and 1520 and 1350 cm -1 (nitro group), The f i r s t  and third maxima in the UV 
spec t ra  (in alcohol) of I[kmax(log e) 260 (4.32), 275 (4.30), and 335 nm (4.28)] and II [225 (4.00), 263 (4.22), 
and 321 nm (3.90)] Correspond to a n i t ro-subst i tu ted furan, and the second maximum corresponds  to a keto- 
enol. 
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