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Natural Products : Platensimycin & Platencin

Isolation from strains of Streptomyces 
platensis 

Antibiotic, inhibitor fo bacterial fatty acid 
biosynthesis

highly potent inhibitor of both S. aureus 
and E. coli FabF enzymes, with IC50 values 

of 48 and 160 nM, respectively.

J. Wang et al, Nature, 2006, 441, 358-361
S. B. Singh et al, J. Am. Chem. Soc. 2006, 128, 11916-11920.

J. Wang et al, Proc. Natl. Acad. Sci. USA 2007, 104, 7612-7616
H. Jayasuriya et al, Angew. Chem. Int. Ed. 2007, 46, 4684-4688.
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Carboxylic acid-two active-site histidine 
residues

Hydroxy group-H-bond to malonyl 
binding site through water
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Linezolid

Linezolid is a synthetic antibiotic
developed by a team at Parmacia and
Upjohn company. It is used for the
treatment of serious infections caused
by Gram-positive bacteria that are
resistant to serveral other antibiotics.

No cross-resistance

No toxicity towards HeLa mammalian cells

High dose, no toxic effects in the test animals



Natural Products : Platensimycin & Platencin

S. B. Singh et al, J. Am. Chem. Soc. 2006, 128, 11916-11920.
S. B. Singh et al, Tetrahedron Lett. 2007, 48, 5429-5433.

No antibacterial activity

The importance of the benzoic acid motif



Synthesis of Platensimycin

Nicolaou group - racemic & asymmetric version

K.C. Nicolaou et al, Angew. Chem. Int. Ed. 2006, 45, 7086-7090.



Synthesis of Platensimycin

Nicolaou group – First Total Synthesis of (±)-Platensimycin

K.C. Nicolaou et al, Angew. Chem. Int. Ed. 2006, 45, 7086-7090.



Synthesis of Platensimycin

Nicolaou group – Total Syntheses of (-)-Platensimycin
Route 1

K.C. Nicolaou et al, Angew. Chem. Int. Ed. 2007, 46, 3942-3945.
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Nicolaou group – Total Syntheses of (-)-Platensimycin
Route 2

K.C. Nicolaou et al, Angew. Chem. Int. Ed. 2007, 46, 3942-3945.



Synthesis of Platensimycin

Nicolaou group – Total Syntheses of (-)-Platensimycin
Route 3

K.C. Nicolaou et al, Angew. Chem. Int. Ed. 2009, 48, 6293-6295.
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Synthesis of Platensimycin

Yamamoto group – Enantioselective Route to Platensimycin

P. Li et al, J. Am. Chem. Soc. 2007, 129, 9534-9535.
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Yamamoto group – Enantioselective Route to Platensimycin
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Synthesis of Platensimycin

Eun Lee group – A Carbonyl Yield Cycloaddition Approach

C. H. Kim et al, Angew. Chem. Int. Ed. 2008, 47, 4009-4011.
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Synthesis of Platensimycin

Mulzer group – Protecting-Group-Free Formal Synthesis

K. Tiefenbacher et al, Angew. Chem. Int. Ed. 2007, 46, 8074-8075.
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Synthesis of Platensimycin

J. T. Njardarson group – A Concise Ring-Expansion Route

N. A. McGrath et al, Angew. Chem. Int. Ed. 2009, 48, 8543-8546.



J. T. Njardarson group – A Concise Ring-Expansion Route

N. A. McGrath et al, Angew. Chem. Int. Ed. 2009, 48, 8543-8546.



Synthesis of Platensimycin

Daesung Lee group – C-H Insertion of Alkylidene Carbenes

S. Y. Yun et al, J. Am. Chem. Soc. 2009, 131, 8413-8415.

Condition : TMSCHN2 (1.5 eq.), n-BuLi (1.6 eq.), THF
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Synthesis of Platensimycin

Z. Wang group – Lewis Acid Catalyzed Intramolecular [3+2] Cycloaddition

S. Xing et al, Angew. Chem. Int. Ed. 2010, 49, 3215-3218.
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Synthesis of Platencin
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Synthesis of Platencin

V. H. Rawal group  

J. Hayashida et al, Angew. Chem. Int. Ed. 2008, 47, 4373-4376.
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Synthesis of Platencin

D. Y. K. Chen group  

Q. Y. Toh et al, J. Am. Chem. Soc. 2008, 130, 11292-11293.



Synthesis of Platencin

A. K. Ghosh group  

A. K. Ghosh et al, Angew. Chem. Int. Ed. 2009, 48, 5372-5375.
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Synthesis of Platencin

M. E. Maier group  

G. N. Varseev et al, Angew. Chem. Int. Ed. 2009, 48, 3685-3688.
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• Platensimycin & Platencin – antibiotic, inhibitor of baterial fatty acid biosynthesis 

- over 15 research groups (50/100/242, 40/60/106) 

- 14 papers were published by Nicolaou group 

- Related compounds were tested bioactivity (adamantane or halide)

Conclusion
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