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A method for  obtaining f l -diketones of the furan and thiophene se r i e s  byacyla t ion  of cupric  
acetylacetonate  with 5 -n i t ro -2 - fu roy l ,  2- thenoyl ,  and 5-n i t ro-2- thenoyl  chlor ides  was de- 
veloped. 

The l i t e ra tu re  contains li t t le informat ion regarding methods for  obtaining fl-diketo compounds of the 
furan and thiophene se r i es .  The existing methods a re  r a the r  difficult to c a r r y  out, involve many steps,  
and do not lead to high yields.  Thus,  fo r  example,  the yields  of 2-furoylacetone do not exceed 45% [1, 2], 
and those of 2- thenoylacetone are  also low [3, 4]. 

fl-Diketo compounds of the 5-ni t rofuran  and 5-nitrothiophene se r i e s  are  even l ess  access ib le .  At- 
tempts  to obtain them by the Claisen method do not give posit ive r e su l t s  because of res ini f icat ion of the r e -  
action products  in alkaline media.  (5-Ni t ro-2-furoyl )ace tone  was obtained by acylation of 5 -n i t ro -2 -ace ty l -  
furan with acet ic  anhydride in the p resence  of BF~ complexes  [5], while (5-ni t ro-2- thenoyl)acetone has not 
been previous ly  obtained. 

In this paper  we propose  a new method for  obtaining fi-diketones of the furan and thiophene se r i e s  
and of the i r  5-ni t ro  der iva t ives .  Copper chela tes  have recen t ly  begun to be used not only to isolate  and 
purify diketones but also in organic  synthesis  [6]. Our investigations have indicated that cupric  ace ty l -  
acetonate is sa t i s fac tor i ly  acylated by acyl chlor ides  of the furan and thiophene se r i e s .  The react ion for  
obtaining the f i -diketones p roceeds  through the format ion of t r iketones  which, without isolation f rom the 
reac t ion  mixture ,  a re  deacetyla ted on heating in the p re sence  of acidic or  alkaline agents to fo rm the co r -  
responding diketones.  

CO 
I ] HOH 

RCOCl + ~Cu(CHaCOCH C O C H 3 ) 2 ~  RCOCHCOCH 3 - RCOCH2COCH 3 

R = ~'S'~--. O2N-- ~ ,  O2N-- ~ 

The yields of the diketones r each  62-85% when this method is used. 

The f i-diketones obtained were  conver ted  to the corresponding 5-(3-thienyl)-  and 5- (3- fury l )pyrazoles  
and thei r  n i t ro  der iva t ives  by condensation with hydrazine.  

E X P E R I M E N T A L  

2-Thenoylacetone (I). 2-Thiophenecarboxyl ic  acid chloride (5 g) in 45 ml of d ry  ch loroform was 
added to 9 g of cupric  acetylacetonate  (obtained via the method in [7]), dissolved in 80 ml of dry ch loroform,  
and the mixture  was s t i r r ed  at room t empera tu re  for  14-16 h. The resul t ing cupric  chloride was f i l tered,  
the ch lo roform was removed,  and 3-N ammonium hydroxide was added to the res idue  until a neutral  r e a c -  
tion was obtained. Dilute (~0.2-N) sulfur ic  acid (10 ml) was added, and the mixture  was heated for  1.5-2 h 
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at 75-80~ The diketone was ext rac ted  with e ther ,  and the ex t rac t  was dr ied with Na2SO 4. The e ther  was 
removed,  and the residue was disti l led in vacuo at 125-128 ~ (4 mm) to give 4.2 g (74%) of I. L i t e r a tu re  
data: bp 129-131 ~ (8 ram), 57% yield [3], 21.4% yield [4]. 

(5-Nitro-2-thenoyl)acetone (II). This was obtained by the method descr ibed  for  the prepara t ion  of I; 
13% aqueous sodium acetate (77 ml) was used for  the deacetylat ion.  The react ion mixture  was heated for  
1 h at 800 and then allowed to stand at room t empera tu re  for  severa l  hours ,  during which the crys ta l l ine  
diketone precipi ta ted.  Cupric acetylacetonate (6.2 g) and 5 g of 5-ni t rothenoyl  ch lo r ide  yielded 3.4 g (62%) 
of II in the fo rm of dark-brown c rys t a l s  with mp 122-123.5 ~ (from ethanol). The c rys t a l s  were  soluble in 
benzene,  d imethyl formamide,  and methanol.  Found %: C 45.42; H 3.51; N 6.50. CsHTNO4S. Calculated %: 
C 45.09; H 3.31; N 6.56. 

(5-Ni t ro-2-furoyl)acetone (III). This  compound [4.3 g (85%)] was obtained, in the same way as II, 
f rom 7.6 g of cupric  aeetylacetonate and 5 g of 5-ni t rofuroyl  chloride in the fo rm of brown c rys t a l s  with 
mp 112-114% According to [5], III ~ was obtained in 73% yield and had mp 112-113.5 ~ 
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