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Abstract: Reduction of a j3-furanyl unsaturated ketone with LiAlH4, LiAID4 or sodium 
bis(methoxyethoxy)aluminum hydride (SMEAH) results in a novel reductive-fragmentation in 
which four elements of stereochemistry are established in a single step. 

In the previous communication, we demonstrated the general nature of 1,2- 3,4 reductions on 

unsaturated ketones frequently encountered in organic synthesis.1 In this letter we would like to 

present another aspect of this reduction process that is noteworthly. SMEAH reduction of enone 1 

(3 equiv/THF) afforded a 9:l mixture of the diastereomeric diene-diols 2 (major diastereomer 

shown) in 54% yield.2 Reduction of 1 with LiAID4 afforded the trideuterio diene 3. 1,2-Delivery of 

the first two deuterides was consistent with the 1,2-3,4 reduction process detailed in the previous 

letter while the introduction of the final deuteride suggested the intermediacy of an aldehydic 

species. Reduction of 1 with SMEAH followed by a DCI/DzO quench afforded the mono-deuterio 

adduct 4,further suggesting the presence of an organoaluminate species. 
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A plausible mechanism to explain these results is illustrated in the scheme. Intramolecular 

hydroalumination of 5 is followed by furan ring opening to yield the allene aldolate 6. 

Intermediate 6 undergoes an intramolecular collapse to yield the vinylogous aldolate intermediate 

73. In the next step (7 -D 8), the aldehyde present in 7 undergoes a hydride reduction to yield 8. 

Protonation of 8 then affords the observed product 2. This mechanism is consistent with our 

labeling studies. 
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This is an interesting transformation that creates four elements of stereochemistry from an 

easily accessible unsaturated system. This type of functionality is common amoung many natural 

products. In light of the isomeric purity and our understanding of stereocontrol with respect to 

1,2-3,4 reductions, this reaction should find application in organicsynthesis. 
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