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The First Total Synthesis of Lysergic Acid

Significance: Lysergic acid is the core motif of the 
ergoline alkaloid family and serves as a versatile 
precursor toward many of its biologically active 
amide derivatives. These lysergamides are potent 
agonists or antagonists of various dopamine and 
serotonin receptors and find applications for the 
treatment of many neurological disorders. 
Woodward and co-workers disclosed the first total 
synthesis of racemic lysergic acid in 1956.

Comment: Due to the high reactivity of indoles, 
Woodward and co-workers first reduced the 
heterocycle and worked with protected dihydroin-
dole intermediates. Key ring-forming reactions in-
clude a Friedel–Crafts acylation and an aldol con-
densation. The indole portion was regenerated 
using heat-deactivated Raney nickel in the presence 
of sodium arsenate.
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  16% over two steps
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