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The carbon-13 chemical shifts have been assigned to all the carbons in the 
isocoumarin portion of ochratoxin A. Incorporation of carbon-13 enriched acetate 
was used to confirm the biosynthesis of ochratoxin A. 

Cchratoxin A (1) is a toxic fungal metabolite of Aspergillus ochraceus Wilh. The toxin is -- 

an L-B-phenylalanine derivative of 3,4-dihydro-5-chloro-7-carboxy-8-hydroxy-3R-~thylisoco~r~. - 

Cl 
1 

Following our recent studies’ of incorporation of 14 C into ochratoxin, we wish now to 

report our findings elucidating the biosynthesis of 1 as studied by 13c IWR. 
M 

Previous’ l3 C studies of ochratoxin involved incorporation of 13C from sodium formate 

solely in the carbonyl carbon of the amide bond. Incomplete 1% chemical shift assignments were 

reported. 

-.___ 
1 Present ;\ddress: Southern Regional Research Center, Agricultural Research, Science and Education 

AdminisZration, U.S. Department of Agriculture, New Orleans, Louisiana 70179 
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Steyn3 has studied the biosynthesis of ochratoxin with radioisotope techniques, a scheme 

presented in his study has 

of the isocoumarin portion 

lCH+DscoA 

+ 

4Malonyl-SCoA 

been used in the present work to further elucidate the biosynthesis 

of 1. 
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0 = Atom from C-l of acetate; 

0 = Atom from C-2 of acetate 

intact acetate residues shown by heavy bonds 

Cultures of A_ ochraceus’ were supplemented with [l-13C]-, [Z-13C]-, or [1,2-13C]-acetate 
__ 

(90%) to give ochratoxin A enriched with approximately 1% 15C abundance at each position of 

incorporation. 

Table I lists the l3 C chemical shifts and multiplicities we have assigned to the isocoLmmrin 

portion of 1, Assignments are based on calculations utilizing values found in the literature4 W 

and the off-resonance natural abundance spectrum. 
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Table Ia 

Chemical Shift Assignments for Isocoumarin 

Portion of Ochratoxin A 

Carbon 

Number Found Calculated4 

1 169.6 s 

3 75.8 d 

4 32.2 t 

4a 140.6 s 145.8 

5 123.0 s 128.1 

6 138.9 d 136.8 

7 109.8 s 116.3 

8 159.0 s 156.4 

8a 120.6 s 119.9 

9 20.7 q 

'Spectra were obtained in ClX13 solutions 

with TSM as internal reference on a Bruker 

Fourier Transform spectrometer. 

The 13C spectra of [l-13C]- and [Z-l3 Cl-acetate enriched samples exhibited enhancements of 

each resonance, enabling us to establish the origin of each carbon atom as s'hown in the Scheme; 

this isocoumarin biosynthesis is analogous to the acetate incorporation pattern proposed by 

Holker and Young for a related metabolite from Periconia macrospinosa.' 
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Chemical shifts fox the phenylalanine portion of ochratoxin A were readily determined when 

the spectrum of ochratoxin A was compared with the spectm of N-acetylphenylalanine methyl 

ester. 
6 
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