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The Biosynthesis of Sterigmatocystin 
By J. S. E. HOLKER* and L. J. MULHEIRK 

(Robert Robinson Laboratories, Oxford Street, Liverpool, 7) 

IN the previous Communication1 we suggested 
that the xanthone, sterigmatocystin (I)2 may be 
derived biogenetically froin the anthraquinone, 

although the origin of the branched four-carbon 
unit in the bis-furnn system is obscure. 

To provide direct evidence, sterigmatocystin has 

SCHEME 

[S 0 Me + {d"" OMe 

Reagents : 1, (CH,SH),-p-MeC,H,.SO,H; 2, Raney Ni ; 3, Cr0,-H,SO, ; 4, NaN,-H,SO, ; 6, KOH ; Rle,SO,-K,CO, : 
7, 0,-H,O; 8, PhJIgBr. 

versicolorin A.a Structural considerations suggest been isolated froin a culture of Aspevgilliis versi- 
that the acetate-malonate pathway is probably color containing [ 1-14C]acetate. The metabolite, 
involved in the biosynthesis of these metabolites, which incorporated 0 * 5 O / ,  of the radioactivity, has 
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Distribution of label 

Compound 

(I)2 . . .. .. .. .. 
(11) . . .. .. .. .. 
(111) 
( I V  

. . . . . . . . .. .. .. . .  
(V) as 9-bromophenacyl ester . . 
(VI) as p-bromobenzoyl derivative 
(VII) as p-bromophenacyl ester . . 
(VIII) as 9-bromobenzoyl derivative 

. .  .. .. . .  

. .  . .  . .  . .  ( I W 2  
(XI 

(XII) . . . .  . .  . .  
(XIII)  . . . .  . .  .. 

. .  (XI) as methyl ester2 

( X V )  as 9-bromophenacyl ester 

. . 

been subjected to the degradations outlined in the 
Scheme, and the activities of the individual 
products? are shown in the Table. The distribu- 
tion of label given by these results is as follows: 

+ P O  

Carbons labelled 0 have 10.9yo of total activity. 
Carbon labelled + has 9.9% of total activity. 
Carbon labelled * has 9.3% of total activity. 
T'nlabelled carbons each have 0.4qb of total 

activity. 

This distribution of radioactivity supports the 
acetate-rnalonate hypothesis for the origin of the 
xanthone ring system in sterigmatocystin. 
Xlthough the four-carbon unit of the bis-furan 
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Activity (pc/mmole) 
Calc. for distribution 

Found shown 

0.515 0.515 
0.516 0,515 
0.512 0.515 
0.516 0-516 
0.054 0.053 
0.003 0.002 
0.105 0.105 
0.103 0.103 
0.514 0.515 
0.512 0.515 
0.410 0.414 
0.406 0.412 
0.507 0.515 
0.056 0.056 

system appears to be similarly derived by head-to- 
tail linkage of two acetate units, the C-C bond 
joining this moiety to the xanthone system is 
apparently formed between two carbon atoms, 
both of which originated in the methyl groups of 
acetate. This head-to-head linkage of two acetate 
units is not readily accommodated by any of the 
usual biogenetic pathways. Furthermore, the 
level of radioactivity in the branched side-chain is 
significantly lower than that in the xanthone 
system. Hence, it appears that  sterigmatocystin 
is biogenetically derived from two separate pre- 
formed ketide units. The mechanism of com- 
bination of these two units is a t  present obscure 
although experiments are in hand to test various 
possible theories. 

Recently the absolute configuration of aflatoxin 
B has been determined by degradation to (S)-2- 
niethylbutanoic acid.* A similar sequence of 
reactions on sterigmatocystin, (I) -+ (11) -+ (IV) -+ 

(VII), similarly leads to (S)-2-methylbutanoic acid, 
isolated as its p-bromophenacyl ester, [aID + 15" 
(c 1.4 in CHCl,). Hence aflatoxin B and sterig- 
niatocystin have the same absolute configuration. 

(Received, Septeinbev 30th, 1968; COM. 1340.) 

t -411 new compounds have been fully characterised by the usual spectroscopic methods and satisfactory elenientaI 
analysis. 
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