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correct, but following the successful 
Diels–Alder reaction, a marvellous series 
of transformations ensued that resulted in 
the construction of the entire octacyclic 
scaff old (Fig. 1b).

It is suggested that the high regiocontrol 
and diastereoselectivity of the Diels–Alder 
reaction can be explained by molecular 
orbital interactions and a crucial hydrogen 
bond between the free hydroxyl group 
of the diene and the more Lewis basic 
carbonyl of the quinone dienophile 
(Fig. 1b), which correctly oriented 
the reactants. Th e product undergoes 
subsequent hemiketal formation to generate 
ring D, thus leaving the resulting hydroxyl 
group in a favourable conformation to 
enable a cyclization reaction involving 
an intramolecular nucleophilic ipso 
substitution. Overall, this remarkable 
cascade reaction installed three rings and 
4 of 5 stereogenic centres, all in 98% yield.

Th e elegant synthetic approach 
ultimately facilitated the construction of 

both enantiomers and determination of the 
absolute stereochemistry as (+)-BE43472B. 
Th e impressive synthesis now sets the 
stage to answer other important questions. 
For example, what is the mechanism 
of action of these unusual antibiotics? 
Are they active in vivo? What structural 
modifi cations will provide improved 
pharmacological properties? Answers are 
now closer than ever.

Th e work is an example of the increasing 
power of cascade reactions in chemical 
synthesis. Clearly there are signifi cant 
advantages to executing a series of ‘one 
pot’ transformations with stereochemical 
precision. In the present case, this well-
designed approach will now enable the swift  
creation of congeners to probe structure–
activity relationships.

Harvesting antibiotics such as 
(+)-BE43472B from nature is part of the 
equation for satisfying the need for new 
therapeutics. But fermentation techniques 
and semi-synthesis are limited in the 

breadth of related structures that can be 
produced. In order to fully explore and 
comprehend the newly found chemical 
space of such compounds, total synthesis is 
a critical component. Th e inspired work by 
the Nicolaou group now invites the creation 
of analogues so that this new chemical class 
of antibiotics can be investigated. ❐
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In the version of this article originally published, the ratio of hydrogen to oxygen given in the fi gure caption was incorrect; it should have 
read 2:1, and has now been corrected in the HTML and PDF versions.
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