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ISOWTED FRCM TALL FESCUE (FESTUCA ARUNDINACEA SCHREB.) 
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and H. J. Burkhardt 

Western Regional Research Laboratory ,* Albany, California 35601 

(Received ZiBovember 19661 

A toxic metabolite has been isolated from a culture of Fusarium nivale and characterized -- 

as 4-acetamido-4-hydroxy-2-butenoic acid-v-lactone (I). This mold was found on tall fescue 

hay from a pasture where fescue toxicity had been reported (1). At present we are investiga- 

ting the pharmacological properties of the toxic metabolite to determine whether it is directly 

or indirectly involved in fescue toxicity. Uere we offer evidence for the assigned A a,8 - 

butenolide structure. 
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The butenolide was isolated from a methylene chloride extract of a Sabouraud’s agar 

culture of F. nivale grown at 15’. -- The crude butenolide was recrystallized from ethyl acetate- 

cyclohexane, m.p. 116.5-118.5; Found: C, 51.2; H, 4.8; N, 10.1%; molecular weight 138 (vapor 

pressure osmometry). Calculated for C6H,N03: C, 51.1; H, 5.0; N, 9.9%; molecular weight 141. 

The presence of a monosubstituted amide is indicated by IR bands at 3440 cm -l, 3340 cm-l. 

and 1705 cm-l (FIG. 1). The amide structure was confirmed by gas-liquid chromatography (GLC) 

l These are laboratories of the Northern and Western Utilization Research and Development 
Divisiom, respectively, Agricultural Research Service, U.S. Department of Agriculture. 
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FIG. 1. Infrared spectrum of 4-acetamido-4-hydroxy-2-butenoic acid-y-lactone in chloroform. 

and tUR. Alkaline hydrolysis of I was followed by extraction of the products into ether. GLC 

of the ether-extracted products on a polar and a nonpolar column showed the presence of 

acetamide. The IMR spectrum of I (FIG. 2, CH3-CO-peak at 118 cps) and the UV spectrum of the 

dihydro derivative of I (CH30H, X max 201, E = 2700) are consistent with an amide. The 

coupling pattern of the protons in the NMR spectrum (FIG. 2) and the positive Tollons test 

shown by the dihydro derivative of I prove that the amide is on the y-carbon. 2-Acotamido- 

4-hydroxy-butanoic acid-y-lactone (2), which does not have a potential aldehydo group at this 

position, gave a negative Tollens test. 

The presence of the Aa*’ -butenolide ring is indicated bythecharactoristic doublet in 

the IR spectrum (FIG. 1) at 1760 and 1790 cm-‘(3). In the dihydro derivative of the butenolide 

the doublet at 1760 and 1790 cm -’ disappoars and one band is seen at 1775 cm-‘. The UV 

spectrum of I (CH30H, X max 202, E = 11,300) is consistent with the structure and is similar 

to that of g-angelica lactone (CH30H, A max 203, E = 15,200). 
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The lBlR spectrum (FIG. 2) is also consistent with the assigned structure. The pair of 

triplets centered at 397 cps is due to the v-proton and forms an unresolved triplet following 

D20 exchange of the amide proton (FIG. 3). 
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FIG. 3. Portions of 60 Mcps NMR spectra of I following D20 exchange (left) and of the dihydro 
derivative of I (right); cps from ‘MS. 

The N4R spectrum of the dihydro derivative of the butenolide (FIG. 3) shows a series of 

peaks at 150 cps for the methylene protons; this pattern is strikingly similar to the 

published spectrum of y-valerolactone (4). A highly purified sample of the butenolide had 

no optical rotation between 600 and 290 
z 

in spite of the chiral center at the v-carbon. A 

once-crystallized sample shows optical rotation, but as yet the optical rotation has not been 

definitely assigned to the butenolide. Samples of ancepsenolide, another A 6’B-butenolide. 

also had variable optical rotations (5). 

Details of isolation, structure determination, and the confirmation of the structure by 

synthesis by one of us (H. J. B.) will be published elsewhere. 

We thank Mr. W. A. Boyd and Mr. L. W. Tjarks for the WMR spectra, Professor R. 8. Bates 

for assistance in their interpretation, Mrs. C. E. McGrew and associates for analytical data, 

Mr. J. W. Hagemann for GLC analysis, and Dr. W. H. Tallent for helpful suggestions. 
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