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Overview 
• Lysergol and the Ergot Alkaloids 
• PGM Highlights in Total Syntheses 
• Enantioselective Total Synthesis of (+)-Lysergol: A Formal anti-

Carbopalladation/Heck Cascade as the Key Step 
•  Org. Letters (2017) 
•  Werz Group - Technische Universität Braunschweig 



Lysergol Derivatives  
• Claviceps purpurea 
• Ergot / Indole Alkaloids 
•  5-HT1R Agonists (Serotonin) 
• Fused-Indole and C5/C8 Stereocenters 
• Plenty of Total Syntheses  

•  Woodward (1956) 
•  Highlight PGM (Pt-Group Metals) 

Ergotamine 



Fukayama (2009) Asymmetric Synthesis 



Martin (2012) Enantioselective 



Martin (2012) Enantioselective Metathesis 

(+)-Isolysergol 



Ohno (2011) Enantioselective Cascade 



Ohno (2011) Enantioselective Cascade 



Milde (2017) - Synopsis 
•  12 Steps from Literature Precursor 
•  13% Overall Yield 
• Enantioselective 
• Key step: Tandem Anti-

Carbopallidation/ Heck Cascade 



literature precursor 

Cascade Precursor Synthesis 



Anti-Carbopallidation/Heck Coupling 



Finishing the Synthesis 

Lysergol 



In Conclusion 
•  Indole Alkaloids 
• PGM Highlights in Total Synthesis 

•  Back-to-back Metathesis/Heck Cyclizations (Fukayama, 2009) 
•  Late-Stage Asymmetric Metathesis (Martin, 2012) 
•  Aminopallidation (Ohno, 2011) 

• Anti-Carbopallidation Heck Cascade (Milde, 2017) 
• Questions? 
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