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The etiology of many feeding problems of farm animals, 
esp&llly swine, has been associated with toxins found 
in corn contaminated naturally with Ftquriupt. Recently, 
we &owed the trichothecene 3,7,15-trihydroxy-12,13- 
epoxy-trichothec-9-enen-&one (vomitoxinb isolated from 
corn fmturally contaminated with predominantly Fus- 
arium graminearum, to be an emetic. to swine [I], as well 
as the factor responsible for refusal of feed by swine [Z]. 

Fractionation of the extract containing vomitoxin 
from rice fermented with F. graminearum NRRL 5883, 
the culture obtained from naturally infected corn, 
resulted in the isolation of a new metabolite. The structure 
4-acetamino-2-butenoic acid (1) was assigned to this 
metabolite on the basis of spectroscopic and chemical 
evidence. 
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Crystallixation from MeGH-CHCls gave the pure, 
water-soluble, N-acetyl amide 1 (mp 140”) of formula 
C,H,NOJ, m/e, 143. The IR spectrum indicates non- 
cyclic secondary amide NH at 3520, 3100, carbonyl 
absorption 1712 and carbonyl of secondary amide 1630, 
1570 crn:c from films deposited on KRS-5 plate from 
acetone solution. The signal for the methyl of the 
acetamido group in the PMR spectrum occurs at 6 1.95 
(3H, s, NCOCS) in d.,-MeOH and 6 247 in deuterated 
triIIuoroacetic acid. The other protons in the NMR 
spectrum in d,-MeOH were in accord with the assigned 
structure;64.28(2H,m,-CH,), 582(1H, pr.t,J = 11 Hz), 
and 6.16 (lH, pr. t, J = 11 Hz). The CMR showed the 
following chemical shifts for 1 in Da0 with dioxane as 
internal standard; 6 24.5 (NCOCH,, 41.3 (&I-I,), 
149.1 c = c, and 176.9 (CO). The CMR and PMR 
signals for the methyl of the acetamido group of 1, 
compare favourably with those exhibited by butenolide 
(2). The PMR signal for the acetamido methyl group in 
2 was at B 202 in CD&-CD,OD. In the CMR spectrum, 
chemical shifts (ppm) and multiplicity due to CH 
coupling in 2 which compared with 1 are 6 227 (4, 

NCOQI,) and 171.8 (s, NGQMe); other shifts observed 
are S82.2 (4 CW = CH-S;H), 124.3 (d, CH = CH), and 
151.9 (d, Q&I = CH). The presence of a carboxyl group 
was shown by conversion of 1 to its methyl ester with 
diazomethane m/e, 157. 

The NMR spectrum of methyl ester of 1 in CDCl, 
exhibited the followings s which support the assigned 
structure : 8 1.96 (3H, s, COCft), 3.68 (3H, s, COOC&), 
4.30 (2H, m, C&), 5.81 (lH, pr. t, J = 11 Hz), 6.25 
(lH, pr. t, J = 11 Hz) and 6.45 (lH, bs, NH. A coupling 
of J = 6 Hz between the NH proton and the CH, group 
was observed and on addition of Da0 the NH proton 
exchanged (6 6.5 disappeared) and the CH, multiplet 
(6 4.31) collapsed into a pair of doublets. Irradiation of 
this pair of doublets collapsed the oleftic protons 
(6 5.82,6.24) region into an AB doublet (J = 11 HZ) and 
irradiation of the olefinic region collapsed the CH, 
doublets into a singlet. In addition, vicinal coupling 
(CH==C!&C&, J = 6 Hx) and allylic coupling (CH= 
CH-C&, J = 2 Ha) were also observed. 

To ascertain if the inference is correct from the NMR 
data that the CH, moiety is not a to the carboxyl group, 
the methyl ester of 1 was subjected to reductive ozonolysis. 
Formation of methyl glyoxalate was proven by GC-MS 
analyses and by direct comparison with an authentic 
sample, thus fixing the position of the double bond at 
C-2 and C-3. 

Potential antibiotic properties and toxicity towards 
the chick embryo and mouse were determined by 
standard methods. No toxicity was noted in chick 
embryo assay at levels of l-2OOpg/ea nor were tera- 
togenic effects observed. The N-acetyl amide 1 was 
also nontoxic to mice injected intraperitoneally with 
lOOmg/kg No antibiotic activity was observed either 
to gram positive or gram negative bacteria, to myco- 
bacterium, or to yeasts and molds. The possibility 
that 4acetamido-2butenoic acid may be an inter- 
mediate in the biosynthetic pathway of butenolide is 
suggested by the similarity in structure. 

BXPBBIMBNTAL 

production sf and puryieation of 1. The amtylamide was 
produad bj’ gr~whg F. gramineartoa NRRL 5883 as still 
cultures at 28” ori rice for 13 days as previously described [Z]. 
The ln~ukled rice was dried in a forced air oven for 4 hr at 80” 
and extracted in a blender with BuOH (2 x I/kg); thy BuOH- 
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extracted rice was washed with hexsne and dried in vented hood 
The dry rice was again extracted in a blender with 40” aq. MeOH 
(2 x 11. kg). Tbecombinedextracts of sq. MeOH were coned to a 
small vol: and them freeze-dried to a brown solid which was 
extracted with MeOH at room temp. for 1 hr. The MeOH was 
evaporated, and the residue was redissolved in a mimimum 
amount of MeOH and added to Me&O to ppt. insoluble 
material. The Me&O-MeOH solubles were repeatedly treated 
in this manner until no further ppt. occurred on Me&O addition 
(3 x). Tbe MeOH-Mc,CO soluble yellow oil was added to tbe 
top of a Si gel c01umu (2 x 30 cmj presaturated with CHQ,. 
The column was washed with 11. of CHCI, followed by elution 
of crude vomitoxin with 3OOml of 3 % MeOH in CHCls. 
Further elution (100 ml) Save 220 mg of crude 1 per kg of rice 
substrate. Crude 1 was crvstallixed from 3 ‘X CH,OH in CHCl, 
(170 mg, mp 140”). (Found- C, 56.3; H, 6.3; g, 9.98; paren~ 
ion mJe 143. Calc.: C, 50.34; H, 6.34; N, 9.78; MW 143). 

Physical and dumicd analyses. Mps are u11cormcted. The IR 
spectra were recorded as films deposited on KRS-5 plate from 
Me&O solutions. NMR spectra were recorded with a Varian 
HA-100. CMR spectra were recorded with a Brilker-WH 90. 
The acetylamide 1 was c&died by treatment with ethereal 

CHsN, for 1 hrat room temp. The resulting methyl ester of 1 
(shown by NMR and parent m/e 152) was treated with ozone for 
3Osec in CH,Cl, and reduced with triphenylphosphite. The 
reaction mixture was taken to dryness and rediasolvcd in Et,O. 
The reduced ozonolysis product Was analyzed on a Bendix 2&O 
GC (co1mrm- 2 m x 7mm glass 3% Silar-5 CD) connected 
throigb a singlastage jet-type t4taGmstael sebarator to a 
Dupont 492-l mass spectrometer; MS (scan taken at 70.eV) 
were recorded every 4 set/decade of the GC peaks. An authentic 
sample of methyl glyoxalate was used for comparison with the 
oxidation product and sbowed the same R, and MS. 
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Ah&met-The activity of cotyledon and embryo diamine oxida~ was reduced by feeding ethrel and chloroethanol to 
the seedlings. The inhibitory effect of2,4-D on the activity of enzyme in the cotyledon whioh may be mediated through 
ethylene was reversed by exPosure of seeds to red light. 

INTRODUCTION 

On feeding 24-D to intact pea seedlings, the activity of 
the cotyledon diamine oxidase was reduced [l]. This 
effect was mediated through the embryo since removal of 
the embryo after soakii in the 24-D for I4 hr abolished 
the inhibitory effect, suggesting the elaboration of an 
inhibitor of diamine oxidase activity or synthesis in the 
embryo. 24-D enhances the synthesis ofethylene in tissues 
[2,3] and ethylene may therefore control this enzyme. 
Experiments were carried out using ethrel (Zchloroethyl 
phosphonic acid) and ethylene chlorohydrin (2-chloro- 
ethanol), substances known to form ethylene in uiue [3]. 
The results of this study are reported in the present 
communication. 

BESUJXS AND DISCUSSION 

The data reported in Table 1 show that the activity of 
both cotyledon and embryo enzymes as demaged with 
increasing concentrations of ethrel when the seeds were 
germinated after soaking them in ethrel for 14 hr. 

Enzyme activity tends to return to the normal level after 
a further Period of germination Similar results were 
obtained with chloroethanol except that the concentra- 
tion of chloroethanol required was only 10% of that of 
ethrel. 

We have shown earlier [1] that the inhibitory effect 
of feeding 2,4-D to pea seedlings on the cotyledon enzyme 
was abolished if the embryo was removed from the seeds 
after soaking. However, with ethrel and chloroethanol 
the cotyledon enzyme was inhibited irrespective of whether 
the embryo was present or not after soaking since the 
ethylene produced would be directly available in the 
cotyledon. 

Studies were also carried out to investigate whether 
chloroethanol would all&t the enzyme when added 14 
38 and 62 hr after germination. In all the groups the 
enzyme activity was determined 48hr a&r adding 
chloroethanol. The data reported in Table 2 show that 
both cotyledon and embryo enzymes were inhibited. The 
inhibitory effect was maximum in the seeds when 
chloroethanol was added immediately after soaking and 


