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Abstract - A facile synthesis of butenolides and arylacetic acids via a Michael 

reaction of the title compound at C(5) is reported. 

1 
While investigating the feasibility for utilizing various furan %-aminonitriles (e.g., A ,  

Scheme I) as dienes in Diels-Alder cycloaddition reactions with monoactivated diena- 

philes to synthesize highly substituted 2-aminobenronitriles ($), we have now observed that certain 

dienophiles produce Michael product ( 2 )  rather than the expected eycloadduet ( 3 ) .  In contrast with 

the reaction between maleic anhydride and 4,5-disubstituted 2-amino-3-cyanofurans, which gave 

2-aminobenronitriles from Diels-Alder adducrs,2 s series of doubly activated dienophiles have been 

found to undergo predominately a Michael reaction at C-5.3 The resulting products (e.g., 5 )  may be 

utilized to synthesize various bas'-butenolides and arylacetic acids. These compounds are of 

~ignificant interest co researchers looking for synthetic routes to natural products containing the 

unsaturated lactone and possessing biological activity.' The procedures also represent new routes 

for the synthesis of potential anriinflamatory agents related to arylacetic and arylpropionic 

acids. 
5 

2 
Reaction of 2-amino-3-cyano-4.5-dimethylfuran (J)  with one equivalent of chalcone (?_a) in 

refluxing dioxane for 16-18 h gave the Michael addition product !, as a gum after removal of the 

solvent. The crude product was subjected to an acid-catalyzed hydrolysis with a mixture of acetic 

acid, water, and hydrochloric acid (1:1:0.15) at room temperatvre for 24 h to afford lactone ( 6%) :  

mp 205-206°C (67.92, benzene).6 Treatment of $5 with palyphosphoric acid at 110-120DC far 3 h, 

followed by addition of ice-water, gave 8s: mp 204-205-C (55.3%, benzene).' The methyl hydrogens 

at C-4 are sufficiently acidic to allow the acid-mediated intramolecular aldol cyclizstian to 

the bicyclie T-laetone (Zg) with simultaneous hydrolysis of the cyano group. The amide 8% was 

hydrolyzed to the carboxylic acid 23 by heating in a mixture of acetic acid, sulfuric acid, and 
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water (2.5:l:l) at 175'C: mp 177-178°C (69.7%, benzene).6 k%en amide _8_a was heated at 175'C in 

syrupy phosphoric acid, the arylacetic &id was obtained directly: mp 138-139'C (82.2%. 

benzene). 6 

Reaction of rrans-4-pheny1-3-buttnn2-one (?b) with followed a similar sequence. However, the 

acidic conditions observed to produce 6a were found sufficient to yield directly bicyclic lactone -- 
7b without hydrolysis of the cyano group: mp 194-195'C (69.7%, 95% ethanol). 6 
?- 

Heating Lb in a mixture of acetic acid and sulfuric acid (19:l) at llOSC for 15 h gave the amide 

8b: mp 249-25l0C (68.5%. methanol).6 On the other hand, heating Zb in sulfuric acid, acetic acid, -- 
and water (1:l:l) at llODC for 24 h gave the acid 93: mp 197-19R'C (85.0%, When was 

heated with syrupy phosphoric acid a t  175'C for 6 h, the arylacetic acid 13; was obtained in near 

quantitative yields: mp 155-156'C (ethanol). 
6 

Presently, ! has also been found to give Michael addition products with 2-cyclohexen-I-one (5:. mp 

128-130°C; 57.1%, ethanol), 1.4-benroquinone (?d,  mp 186-187°C; 56.0%, acetone), diethyl 

azodicarbonylate ( 5 5 ,  mp 127-128'C; 74.296, ethanol), and diethyl maleate (2:. mp 150-152-C; 78.9%, 

benzene).6 In the last three examples, the imine intermediates ( i d _ - ! f )  were easily isolated, and 

characterized, which were not the case for za->c. For the only example studied to date, the imine 

5d was conveniently converted by acid hydrolysis to the butenolide id:  mp 147-148-c.~ Reaction of 

1 with other dienophiles7 and the chemistry of these $"sterns is currenrl~ u n d e r  study with 

particular emphasis on possible novel annulation products being derived from intermediates $$-sf. 
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