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ARYL RADICAL-INDUCED CYCLIZATION ROUTES TO FURO[2,3-bIBENZ0FURAN.S. 

ABBREVIATED FORMAL SYNTHESES OF AFLATOXINS BI AND B2 
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Guelph-Waterloo Centre for Graduate Work in Chemistry 
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Summary: Radical-induced cyclization of butenolide ethers 3a-c affords furobenzofurans 4a-c; deprotection of 4c 
gives 4d, thus concluding formal total syntheses of aflatoxins Bl (5) and B2 (6). 

Although conceptualization of free radical-mediated cyclizations has resulted in innovative syntheses of 

complex alicyclic systems,l the methodology and application of aryl radical-mediated annelations remain 

underdeveloped.2 As an exploitation of our general method of radical-induced heteroring annelation, 2f we report on 

the construction of the furobenzofuran ring system via radical ring closure, 3 + 4 and demonstrate its utility for the 

rapid assemblage of an intermediate 4d used by Biichi in the first, highly instructive total synthesis of aflatoxin B, 

(5).3 Our work illustrates the potential of radical chemistry for the synthesis of aflatoxin metabolites specifically4 

and aromatic natural products in general and emphasizes the advantage of the directed metalation tactic’ for the 

regiospecific construction of requisite contiguously substituted aromatic precursors 1. 
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Condensation of the iodomethoxy phenol la (X = I)6a . with the bromo butenolide 2 (1.5 - 2 equiv)7 afforded 

the ether 3a (X = I) which when subjected to the nBu3SnH radical-induced ring closure conditions 2f furnished the 

tricyclic lactone 4a.8 Similarly, the analogous methoxymethoxy system lb (X = I)6b was converted into the ether 3b 

(X = I) which cleanly led to the benzodifuran 4b.8 The aflatoxin B1 (5) synthesis was initiated by coupling the 

substituted bromophenol lc (X = Br)6c,9 

provided compound 4~.~ 

with 2 to give 3c (X = Br) which, upon nBu;SnH-induced cyclization, 

Deprotection [9-BBN-Br (3 equiv)/CH2C12/-78°C (I h) + 0°C (0.5 h)]” furnished the 

phenol 4d.l’ Since 4d has been transformed into aflatoxin Bl (5) and B2,3 our work constitutes a total synthesis of 

these toxic metabolites. 

This work provides a new entry into the furo[2,3-blbenzofurans which is comparably efficient but 

considerably shorter than previously reported routes. 3,12 It is undoubtedly only an early indication of the utility of 

the radical-induced cyclization in aromatic natural product synthesis. 13,14 
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