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The Napyradiomycins

• Isolated from a strain of Streptomyces bacteria

• Demonstrate antibacterial properties and activity as a nonsteroidal estrogen antagonist

• Structurally similar compounds have shown antitumor potency against colon carcinoma cells
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Napyradiomycin A1

• Three stereocenters

• Tricyclic core with small aliphatic chain
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Napyradiomycin A1
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Key Transformation

• Enantioselective chlorination to direct stereochemistry of geranyl side chain and set contiguous stereocenter
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Stereoselective Chlorination of Natural Products
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Building the Core

Snyder, S. A.; Tang, Z.-Y.; Gupta, R. J. Am. Chem. Soc. 2009, 131, 5744–5745

napyradiomycin A1
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Johnson-Claisen

Snyder, S. A.; Tang, Z.-Y.; Gupta, R. J. Am. Chem. Soc. 2009, 131, 5744–5745
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Endgame

Snyder, S. A.; Tang, Z.-Y.; Gupta, R. J. Am. Chem. Soc. 2009, 131, 5744–5745
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Summary
i. MgI2, 50°C;
   PPTS, 90 °C

• First asymmetric total synthesis of any member of the napyradiomycin family

- 15 linear steps; 0.014% overall yield

• Key Transformations

- 2-step flaviolin synthesis, highly asymmetric chlorination , Johnson-Claisen rearrangement

• Future Directions

- Asymmetric chloronium-induced cation-! cyclization

- Catalytic, enantioselective chlorination
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Darzens Reaction

Aza-Darzens Variants

Darzens, G. Compt. rend., 1911, 151, 883–884

Hansen, K. B.; Finney, N. S.; Jacobsen, E. N.  Angew. Chem. Int. Ed. Engl., 1995, 34, 676–678

Antilla, J. C.; Wulff, W. D. J. Am. Chem. Soc., 1999, 121, 5099–5100
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Leighton!s Approach
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• Chiral silane Lewis acid previously used in a number of acyl hydrazone nucleophilic addition manifolds

- Mannich-type reactions with silyl enol ethers

- [3+2] cycloadditions

- Friedel–Crafts alkylations

- Allylations

What other nucleophiles can 

be added to hydrazones??
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One-Pot Procedure

Valdez, S. C.; Leighton, J. L. J. Am. Chem. Soc., 2009, 131, 14638–14639
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Alternate Ring-Opening Nucleophiles

Valdez, S. C.; Leighton, J. L. J. Am. Chem. Soc., 2009, 131, 14638–14639
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• Addition of electron rich arenes sluggish (72 h reaction times) and low yielding

• Brief survey of substrates showed good scope

- Products obtained in good to moderate (50–80%) yields

- Single regioisomers and diastereomers obtained with excellent enantioselectivity (>90% ee)

- Diastereochemical outcome implied equilibrium between two intermediates

- Addition of a Lewis acid should favor aziridine intermediate



Applications and Conclusions

• General and highly efficient procedure to access !-chloro-"-hydrazido esters through an activated aziridine intermediate

- One step to densely functionalized heterocycles

• Treatment with secondary nucleophiles access differentially substituted amino acid derivatives
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• Future Directions

- Expanding nucleophile scope


