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X-ray structure of
Platensimycin bound to 

ecFabF(C163Q)

¥ Isolated by fermentation of Streptomyces platensis, found in soil 
samples collected from South Africa and Spain.

¥ Broad-spectrum Gram-positive antibacterial activity by selective 
inhibition of ! -ketoacyl-(acyl-carrier-protein) synthase (FabF).  
FabF elongates the fatty acid chain by iteratively adding acetate 
units which undergo various enzymatic reductions to form fatty 
acids.

¥ FabF is an attractive target because it is highly conserved 
among drug resistant bacteria

¥ in vivo efÞcacy 120-180 mg kg-1 per day (continuous infusion) 
against Staphylococcus aureus (sepsis); attributed to fast 
clearance from the body and/or limited stability in plasma

¥ Potential improvement in pharmacokinetics by chemical 
modiÞcation Active conformation 

of (-)-Platensimycin
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First Total Synthesis 

Nicolaou, K. C.; Li, A.; Edmonds, D. J. Angew Chem Int Ed Engl 2006, 45, 7086-90. (Sepember. 29, 2006)

Highlights:
¥cycloisomerization (Trost)
¥ketyl radical cyclization
¥etheriÞcation
¥formation of key intermediate for all 
subsequent syntheses
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(±)-platensimycin
(17 steps, 4.5%)
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radical 
cyclization

Nicolaou (Þrst asymmetric syntheses)

Trost enantioselective 
cycloisomerization

auxiliary based asymmetric synthesis

Subsequent work O

MeO

NicolaouÕs late stage
oxatetracyclic enone

(10 steps, 11%)
7 steps (+2 for equilibration

and conversion of a diastereomer), 32%
route to (±)-platensimycin

16 steps, 5.6%

11 steps, 8.6%
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In the following year and 4 months:
2 other racemic syntheses
8 asymmetric syntheses (-)-platensimycin
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enantio- and regioselective
Diels-Alder reaction

diastereoselective
Robinson annulation
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Corey

enantioselective
conjugate addition

diastereoselective cyclization
and desilylation through bromination

11 steps, 14% NicolaouÕs late stage
oxatetracyclic enone

(10 steps, 11%)

19 steps, <1% 
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Chiral Pool Based Synthesis

inexpensive, chiral starting 
material

$0.06/g (1 kg)
$8.71/mol

Nicolaou, K. C.; Pappo, D.; Tsang, K. Y.; Gibe, R.; Chen, D. Y. Angew Chem Int Ed Engl 2008, 47, 944-6.
Sigma-Aldrich.com ÒL-Carvone ! 97%, FCC, KosherÓ 
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Mitsunobu inversion
Greico

Stetter yielded 
inseparable mixture
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Chiral Pool Based Synthesis
Presumable radical formation



Nicolaou, K. C.; Pappo, D.; Tsang, K. Y.; Gibe, R.; Chen, D. Y. Angew Chem Int Ed Engl 2008, 47, 944-6.

14 steps to late stage intermediate in overall 4.2% yield
7 steps to (-)-platensimycin
21 total steps from R-(-)-carvone to (-)-platensimycin in 1.7% yield

Saegusa Oxidation
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Summary
A Chiral Pool Based Synthesis:

¥ Inexpensive starting material (R)-(-)-carvone
¥ Provides entry to either enantiomer
¥ Offers opportunities for synthesis of platensimycin analogues

¥ The platensimycin story is a good illustration of how quickly numerous syntheses 
can accumulate after isolation of a natural product and the diverse ways of 
synthesizing the same molecule.

¥ May 18, 2006 - now ~ 1 year and 8 months
¥ 3 racemic syntheses and 8 asymmetric syntheses

¥ Demonstrates a signiÞcant paradigm in organic synthesis:
high yield? short route? cheap starting material?


