
IR spectra of the compounds were obtained with Specord and UR-20 spectrometers .  The UV spectra of aqueous 
ethanol solutions of the compounds were recorded with a Specord spectrophotometer. 

The 2-furyl- l ,3-dioxanes (Ia-d) were synthesized by the method in [11]. The Raney nickel catalyst was 
prepared by the method in [12]. 

.Hydrogenation. A catalytic hydrogenating flask was charged with 1-2 g of the catalyst, 0.01 mole of the 
starting dioxane, and 40 ml of ethanol, and the reaction was carr ied out at 60 ~ in a s tream of hydrogen with 
vigorous stirring for 5-8 h .  Electrolytic hydrogen was used without additional purification. 
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RING O P E N I N G  IN 5 - A R Y L - 2 , 3 - F U R A N D I O N E S  

SYNTHESIS OF AROYLPYRUVIC ACID ESTERS* 

Yu.  S. A n d r e i c h i k o . v ,  S. P .  T e n d r y a k o v a ,  
Yu.  A. N a l i m o v a ,  a n d  G. D. P l a k h i n a  

UDC 547.724 : 542.92 

Aroylpyruvic acid esters  are  formed by the action of alcohols and phenol on 5-aryl-2 ,3-  
furandiones. 

5-Aryl-2,3-furandiones (I) are unusually easily decyelized under the influence of nucleophilic reagents 
[2]. The rings of I are  also opened by alcohols to give aroylpyruvic acid es ters  (II) (Table 1). 

0 
+ R ' O I t  ~ RCOEH~COCOOR' 

I~ 0 

I! 
I 

I a R:C~II~; b R=p-CH:~C~II4; C R=p-CIi~OC~Ji4:d R=p-BrCslI4; II ~ R~CslI~, R'=CH~,; b R -p-ClI,= 
=Csli4, R'=CII~; C R=p-CII:~OC6iI4, R'=CHa; d R~p-BrC61h, R'=Clis; (~ R=(:~IIB, R'=C..Hz; tR=Cails, 

R'=CII(CIh).~; g R=C~[I~, R'=n-C4Hg; h R =C~Iis, R'=CI.I2C~CII; i R=C~lls, R'=CsIE 

Of the aroylpyruvio acid es ters ,  only the methyl and ethyl es ters ,  obtained by Claisen reaction [3] in 
methanol or  ethanol, have been accessible, regardless of the character  of the alkyl group in the oxalic acid 

* Communication IlI from the ser ies  "Chemistry of Oxalyl Derivatives of Methyl Ketones." See [1] for  commu- 
nication II. 

Perm Pharmaceutical Institute, Perm 614600. Translated from Khimiya Geterotsiklicheskikh Soedinenii, 
No. 8, pp. 1030-1031, August, 1977. Original art icle submitted November 6, 1975; revision submitted March 
23, 1976. 
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TABLE i, 

~g  
3 g  

3 
b 
C 
d 
e 
f 

i 

rap, ~ 

58--59 
80~82 

102--104 
39~40 

27 
82--83 
43--45 

Aroylpyruvic  Acid Es te rs  II 

Reac. Temp Found, % Empirical 
time. ~ formula 
rain c I [ Br  

58 20 63;9 52 --- CuH,oO4 
70 20 65,91 5,4 CI2HI~O4 
77 20 65,6] 4,8 ~,, C~2H~2Os 
42 20 46,2[ 2,9 CnHgO4Br 
15 80 66,01 5,1 C1~HI204 
25 80 67.01 6,1 Ct3Hl404 
~t~ 80 68,0] 6,7 CI4HI604 

100 62,9| 4,5 ClaH~oO4 
180 100 73,3] 4,8 CI6Hi204 

Calc., 9 

C I I Br 

64,61 4,9 
66,2] 5.5 
65,01 5.0 
46,31 3,1 2&( 
66,2] 5,5 
66,61 5,9 
67,71 6,4 
63,4 4,0 
72,8 4,5 

UV spec. 

A m a x '  
nm lg e 

311 3,50 
313 3,15 
330 3,43 
325 3,21 
311 3,17 
336 3,91 
312 3,18 
312 3,17 
332 3,72 

~2 

87 
86 
52 
43 
68 
69 
74 
96 
82 

es t e r  [4]. Ester i f icat ion of the unstable f ree  acids is ineffective. Considering this, the d iscovered  t r ans fo r -  
mation can be regarded  as a prepara t ive  method for  the synthesis  of e s t e r s  II. P r i m a r y  alcohols open the ring 
of I at  20~ in 1.5 h, whereas  secondary  alcohols open the rings of I at 80-100~ in 30 rain, and phenol opens 
the r ings in 3 h. Ter t ia ry  alcohols also decycl ize  furans I in 3 h at 60 ~ but the unsaturated hydrocarbon and 
the aroylpyruvic  acid were  isolated in this case.  

The introduction of aroyl  groups  in the 4 position of 5 -a ry l -2 ,3- furandiones  leads to an increase  in the 
instability of the compounds, and Ill is cleaved instantly by methanol at room tempera ture :  

C 6 H G C O N ~ ' ~  O ~. CH3OH - - -C~H,COCI I2COC; I I  + (C00CII3) 2 
C ~ H s / ~ . o / X O  

II1 

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

The UV spec t ra  of 10 -4 M solutions of the compounds in alcohol were  recorded  with a Specord UV-Vis 
spect rophotometer .  

Aroylpyruvic  Acid Es te rs  (IIa:i). A 50-fold excess  of alcohol was added to 1 g of I, and the mixture was 
maintained at the appropria te  t empera tu re  until the solution became color less .  The excess alcohol was evapo- 
rated, and the product  was r ec rys ta l l i zed  f rom toluene. The synthesized IIa- i  a re  presented in Table 1. No 
mel t ing-point  depress ions  were  observed for  mixtures  of e s t e r s  I Ia-e  with authentic samples [5]. 

Phenyl Benzoylpyruvate  (Hi). A 0.26-g (2.8 mmole) sample of phenol was added to 0.5 g (2.8 mmole) of 
I, and the mixture was heated in toluene at 100 ~ for  3 h. ]?he toluene was then evaporated to give 1.3 g (82%) 
of Hi. 

Reaction of III with Methanol. A 50-fold excess  of methanol was added to 1 g of III. Evaporation of the 
methanol at reduced p r e s s u r e  gave 0.6 g (75%) of dibenzoylmethane with mp 76~ (from pet roleum ether). 
Found: C 80.5; H 5.5%. CIsHt202. Calculated: C 80.1; H 5.4%. No melt ing-point  depress ion was observed for  
a mixture of a sample of this product  with an authentic sample.  

1 ,  

2, 

3. 
4. 
5. 
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