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Introductions 
IUPAC suggests the systematic names of the compound as 4-bromo-3-butyl-5-
(dibromomethylene) furan-2(5H)-one. The structure may be shown as: 
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There are two C-C double bonds, a butyl chain and three bromo substituent, two of them 
bonded to an exocycle double bond to the five member heterocycle. 
The 4-bromo-3-butyl-5-(dibromomethylene) furan-2(5H)-one, my target is one of a 
halogenated secondary metabolite which has been isolated [1-3] from a red alga nearby 
Sydney called Delisea pulchra 4(Bonnemaisonaceae), now synonymous of fimbriata. The 
interest was stimulated by the significant in vivo antifungal activity of this alga [4, 5]. 
After freeze-drying of freshly collected material Dworjanyn [6] obtained about 5% (dry 
weight) of a complex mixture of dichloromethane soluble material. 
 
Experimental 

Materials 
All glassware used to air sensitive experiments were oven-dried at least 1hr before use. 
Prior to use, THF and Et2O were pre-dried over anhydrous CaCl2 and then reflux over 
sodium benzophenone ketyl under nitrogen atmosphere. Dioxane was distilled under reduced 
pressure over anhydrous CaCl2 and stored overmolecular sieves. Toluene, dichloromethane, 
pentane and methanol were used as delivered. 
 
Retrosynthetic Analysis 
The retrosynthetic analyses of the target compound say 4-bromo-3-butyl-5-
(dibromomethylidene) furan-2(5H)-one may be shown by using functional group 
interconversion (FGI) and by using synthon as: 
The target 4-bromo-3-butyl-5-(dibromomethylidene) furan-2(5H)-one has been obtained by 
functional group interconversion say lactonisation of 2-(1,3,3-tribromo-2-oxopropyl) 
hexanoic acid. 
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The another functional group interconversion (FGI) of 2-(2-

oxopropyl)hexanoic acid has formed the 2-(1,3,3-tribromo-

2-oxopropyl)hexanoic acid. 

 

 
 

The functional group interconversion (FGI) say 

decarboxylation may easily form 2-(2-oxopropyl)hexanoic 

acid, which itself has been obtained by othe functional 

group interconversion (FGI) say decaboxylation. 

 

 
 

 
 

The diethyl 2-acetyl-3-butylbutanedioate may be prepared 

acetoacetic ester synthesis. As ethyl acetoacetate has an 

active methylene group, which may be converted into its 

corresponding anion i.e nucleophilic synthon.  
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Further, it is well known that, ester group is electron 

withdrawing group that makes the α-proton acidic. So, it α-

proton may be removed by base to add the leaving group the 

corresponding carbon making it positively changed i.e. 

electrophilic synthon.  
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However, in this reaction Hell-Volhard-Zelinskii like 

reaction has been used to prepare electrophilic synthon of 

ethyl hexanoate.  

The compound diethyl 2-acetyl-3-butylbutanedioate has 

been synthesized by using electrophilic synthon of ethyl 

hexanoate and nucleophilic synthon of ethyl acetoacetate. 

 

 
 

The ethyl hexanoate has been obtained by functional group interconversion of hexanoyl chloride. 

 

 
 

Now, the synthesis of the compound was completed by 

following ways. 

One equivalent of alkylated bromofuran dissolved in the 

dichloromethane to prevent decomposition was introduced 

in the reactor. Then a catalytic amount of polystyrene 

bounded Rose Bengal and finally two equivalent of base. 

The oxygen flow was started to obtain a fine stream of 

bubble. The reactor was placed the Dewar vase. The cooling 

water was put on and the lamp lighted. To follow the 

reaction by GC I have to turn off the lamp, cut off the 

oxygen flow and remove the cooling system of the reactor 

in order to get out a sample. 

The product was oil that could not be crystallized, which 

was characterized by 13C NMR was then the only way to 

determinate its structure. The product is the 3-bromo-4-

butyl-5-hydroxyfuran-2(5H)-one and yield after incomplete 

purification are in the range 50%--65%. 

Results and Discussion 

It was a challenge to set up an apparatus for the 

photooxidation [7] with the material available in the 

laboratory. It was disposition a photoreactor8 and a mercury 

lamp without any specification about the power. I decided to 

mount on it a homemade tube to introduce pure O2 to the 

bottom of the reactor. The reaction tube was immersed in a 

long Dewar vase9 with dry ice and acetone to reach the -78 
0C required. Constant checking of the cooling bath was 

necessary to ensure the good temperature since the lamp 

develops a lot of heat which was aggravated because of the 

reflex ion of the mirror inside of the Dewar vase.  

The reaction procedure for the synthesis of the target 

molecule was started with simple molecule 

ethylacetoacetate. The reaction scheme was as below: 
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Thereafter, further, simple bromination was performed to 

obtain target molecule. 
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