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Abstract:. The 4-hydroxy buteneolide terminus 3, applicable to mucocin 1 and related annonaceous 
acetogenins, was prepared in an expeditious manner from the selenocarbonate 2 via an intramolecular acyl 
radical cyclization followed by an enantioselective Lewis-acid catalyzed Keck-allylation reaction. 
© 1998 Elsevier Science Ltd. All rights reserved. 

The linear annonaceous acetogenins represent an important and growing class of natural products 

that continue to attract attention. ] This is due, at least in part, to their broad and impressive biological 

profile, which includes antitumor, pesticidal, antimicrobial and immunosuppresent activity. Examination of 

this family of polyketide derivatives revealed that although buteneolide moiety is ubiquitous, the most potent 

agents contain the C-4 hydroxyl group. Although a number of attractive syntheses of the C-4 hydroxyl 

containing fragment have been forthcoming, 2 we decided to examine an alternative approach. In a program 

directed towards the total synthesis of the antitumor agent mucocin 13'4 w e  anticipated that the 

selenocarbonate 2 could be converted to the 4-hydroxy buteneolide terminus 3 in an expeditious manner and 

thus provide a versatile route to this key pharmacophore. Suzuki cross-coupling of the alkylborane derived 

from 3 with the corresponding alkynyl bromide would then complete the union of the fragments. 
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Regioselective ring-opening of commercially available (S)-(-)-propylene oxide with the carbanion 

derived from the protected propargylic alcohol 4, furnished the secondary alcohol 5 in 93% yield (Scheme 

1). The selenocarbonate 65 was then prepared from 5 in 89% yield, using phosgene followed by freshly 

prepared phenylselenol. Treatment of 6 under standard radical cyclization conditions (syringe pump 

addition of tributyltin hydride) afforded the 7-1actones 7a/b s in 80% yield, as a 6:1 mixture of E/Z-isomers. 6 

The geometrical isomers, although inconsequential, were separated by column chromatography, and relative 

geometry confirmed by NOE experiments. Removal of the tert-butyldimethylsilyl ether of 7a with p- 

toluenesulfonic acid furnished the primary alcohol, which was oxidized using pyridinium chlorochromate to 

afford the aldehyde 85 in 62% overall yield. Enantioselective Keck-allylation 7 of the aldehyde 8, afforded 

the secondary alcohol 35 in 78% yield as a 98:2 mixture of diastereoisomers, and thus completed the 

synthesis of the 4-hydroxy buteneolide fragment) 
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Scheme 1 

Therefore, we have achieved a 6 step enantioselective synthesis of the 4-hydroxy buteneolide terminus 

3 of the antitumor agent mucocin and related annonaceous acetogenins, v/a an intramolecular 5-exo digonal 

acyl radical cyclization followed by an enantioselective Keck-allylation. This represents both an expeditious 

and stereochemically versatile synthesis of this important fragment. 
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