
MONO- AND DIHALOGENOFURFURALS 

WITTIG REACTION 

Z. N. N a z a r o v a ,  I.  I .  P o p o v ,  
A. M. S i m o n o v ,  A. P .  K r a v t s o v a ,  
a n d  S. S. G o r y a e v  

IN THE 

UDC 547.724.1 : 542.938 

The reaction of 3 (5)-monohalogeno- and 4,5-dihalogenofurfurals with alkoxycarbonylmethyl- 
enetriphenylphosphoranes has given esters  of fl- [3 (5)- mono- and - 4,5- dihalogeno-2-furyl]- 
acrylic acids, which are converted by alkaline hydrolysis into the corresponding halogen- 
substituted furylacrylic acids. 

The behavior of carbonyl compounds of the heterocyclic ser ies ,  and especially furan aldehydes, in 
the Wittig reaction has been studied inadequately [1]. Recently, the syntheses of ethyl es ters  of ~-bromo-  
fl-[5-nitro(halogeno)-2-furyl]acrylic acids with the aid of the Wittig reaction of 5-iodo- and 5-nitrofurfurals 
with ethoxycarbonylbromomethylenetriphenylphosphorane have been described [2, 3]. A ser ies  of patents 
devoted to the synthesis of 2-(5-nitro-2-furyl)vinyl derivatives from 5-nitro-,  5-iodo-, and 5-ethoxycar- 
bonylfurfurals is also known [4, 5]. 

It appeared of interest to study the behavior of other halogen-substituted furfurals in the Wittig reac-  
tion with resonance-stabil ized phosphoranes, all the more because, for example, the synthesis of {4,5-di- 
bromo-2-furyl)acryl ic  acid by the Perkin or Knoevenagel reaction [6] has proved impossible, since the 
initial 4,5-dibromofurfural readily resinifies under the reaction conditions. 

It has been shown that 4,5-dihalogenofurfurals, like the 5- or 3-monohalogenofurfurals, readily re -  
act with alkoxycarbonylmethylenetriphenylphosphoranes forming the corresponding esters  of mono- and 
dihalogenofurylacrylic acids with yields of up to 80% (Table 1). 

The hydrolysis of the esters  of halogen-substituted furylacrylic acid obtained leads smoothly to the 
formation of the corresponding furylacrylic acids. In view of the high reactivity of bromine in the carbonyl 
derivatives of 4,5-dibromofuran, the hydrolysis of esters  of 4,5-dibromo-2-furylacrylic  acid was per- 
formed under mild conditions, giving the completely stable 4,5-dibromofurylacrylic acid. 

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

The UV spectra were taken in methanol on anSF-4A spectrophotometer and the IR spectra in paraffin 
oil on a UR-20 instrument. 

General Method of Synthesizing the Esters  of 3(5)-Mono- and 4,5-Dihalogenofurylacrylic Acids (I-IX). 
A solution of 5 mmoles of the appropriate substituted furan aldehyde and 5 mmoles of alkoxycarbonyl- 
methylenetriphenylphosphorane in 10 ml of benzene was boiled for 8-12 h, the course of the reaction being 
monitored by thin-layer chromatography in a nonfixed layer of alumina. After the end of the reaction, the 
benzene was distilled off, the residue was dissolved in ether,  and the esters  of halogen-substituted furyl- 
acrylic acids that had been formed were separated from the triphenylphosphine oxide by chromatographing 
the reaction mixture on alumina of activity grade III in ether, the f i rs t  portions of the eluate being collected. 
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The solvent  was disti l led off, and the res idue  consis ted of the es te r s  of the corresponding mono- and di- 
i~alogen-substituted fury lacry l ic  acids.  

The yields,  melting points, and spec t ra l  charac te r i s t i c s  of the compounds obtained a re  given in 
Table 1. 

4 ,5-Dibromofury lacry l ic  Acid (X). A solution of 0.47 g (1.5 mmole) of the es t e r  (I) in 5 ml of 15% 
caustic soda solution was left  overnight.  Then the solvent was evaporated off by pouring the mixture  into 
a Pe t r i  dish, a f te r  which the res idue  was dissolved in water  and the solution was f i l te red  and acidified with 
dilute hydrochlor ic  acid. The acid (X) that precipi ta ted was f i l tered off, dr ied,  and crys ta l l ized  f rom etha- 
nol (Table 1). 

1. 
2. 

3. 

4. 
5. 
6. 
7. 
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