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Nitrile Oxides in the Total Synthesis of Natural Products

——via 1,3-Dipolar Cycloaddition Reactions 

3



4

• Reactivity & Stereoselectivity

• Applications in the Total Synthesis of Natural Products

• Mechanism & Supplement
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Reactivity: Sustmann Classification of the 1,3-Dipolar Cycloaddition Reactions 

The 1,3-Dipolar Cycloaddition Reactions of Nitrile Oxides 
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Reactivity: Electronic and Steric Effect 
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1. Electron-withdrawing substituents on the nitrile oxides increase the reactivity 

2. Electron-donating substituents on the olefin increase the reactivity

3. Conjugating substituents raise an olefin’s HOMO and lower its LUMO, 

increasing the reactivity 

4. The steric effect of a single alkyl substituent on an alkene decreases reactivity.

5. Trans-disubstituted alkenes are more reactive than the cis-isomers.

6. Trisubstituted alkenes are even less reactive and steric effects dominate.

7. The degree of strain in cyclic olefins and their ease of deformation to form 

cycloaddition transition states also affect reactivity.



Stereoselectivity: The Addition of Nitrile Oxides to Chiral Allyl Ethers
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Stereoselectivity: Metal Coordination Control in 1,3-Dipolar Cycloadditions
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Stereoselectivity: Metal Coordination Control in 1,3-Dipolar Cycloadditions
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Applications in the Total 

Synthesis of Natural Products
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Intermolecular Cycloaddition
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Intermolecular Cycloaddition
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Intermolecular Cycloaddition: Kanemasa Reaction 

Spirastrellolide A



Intramolecular Cycloaddition: To Construct the Five-Membered Ring

15



Intramolecular Cycloaddition: To Construct the Six-Membered Ring

16



Intramolecular Cycloaddition: To Construct the Six-Membered Ring
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Intramolecular Cycloaddition: To Construct the Six-Membered Ring
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Intramolecular Cycloaddition: To Construct the Six-Membered Ring
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Intramolecular Cycloaddition: To Construct the Seven-Membered Ring
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Intramolecular Cycloaddition: To Construct the Seven-Membered Ring
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Intramolecular Cycloaddition: To Construct the Macrocycle
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Br2C=NOH: Applications in the Total Synthesis
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Br2C=NOH: Applications in the Total Synthesis
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Mechanism & Supplement
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Summary: The Tranformations of Nitrile Oxides in 1,3-DPCA
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That is all, thanks


