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Retrosynthetic Analysis for Lycoperine A
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Synthesis of Allyl Bromide 4 for Double Alkylation
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Double Alkylation and Preparation of Lycoperine A
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Alkylation and Decyanation of Dinitrile 3
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Desymmetrization of Hemiacetal 7 with Amino Alcohols

Entry Auxiliary Lewis acid Conditions Yield (%) dr

1 8 (2 equiv) Zn(ClO4)2·6H2O RT, 15 h 100 2.7:1

2 8 (2 equiv) Sc(OTf)3 0 oC, 2 d 96 2.7:1

3 8 (2 equiv) Cu(OTf)2 0 oC, 2 d 92 4:1

4 9 (2 equiv) Cu(OTf)2 0 - 10 oC, 16 h 95 20:1

5 9 (1.1 equiv) Cu(OTf)2 0 oC, 22 h 96 20:1
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Synthetic strategy: First generation oxazolopiperidone lactams.
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Synthetic strategy: Second generation oxazolopiperidone
lactams
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Lycopodium alkaloids are an important class of natural 
products due to their  d iversi ty and their  varied 
biologicalactivities. Several of these alkaloids inhibit 
acetylcholinesterase (AChE), which is responsible for the 
breakdown of the neurotransmitter acetylcholine. After the 
discovery of this significant biological  activity around 1986, 
there was a surge of interest in Lycopodium alkaloids, and 
subsequently numerous new alkaloids in this class were 
discovered and characterized. In the time span from 1993 
to 2004, 81 new Lycopodium alkaloids had been reported. 
Of the Lycopodium alkaloids discovered in the 1980s, 
huperzine A (HupA) demonstrated the greatest inhibition of 
acetylcholinesterase, and its synthesis was first reported by 
Qian and Ji in 1989. Recent studies subjecting rats to 
HupA have demonstrated increased efficiency in learning 
and memory and have been considered potential lead 
compounds for the treatment of Alzheimer’s disease.



Synthesis of lycoperine A was accomplished using a 
desymmetrization reaction that led to an efficient synthesis 
of the octahydroquinoline 4. A double alkylation reaction 
and subsequent piperidine ring formation completed the 
synthesis and allowed the configuration of the natural 
product to be assigned as 6R, 6`R, 8R, 8`R, 13S,17R.
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