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Total synthesis of (+)-paniculatine1 
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Paniculatine (1) was isolated from club moss paniculatum by Castillo et. al. in the mid of the 1970s 

and belongs to a subclass of Lycopodium alkaloids.2  The main alkaloid of the C16N-type of the 

Lycopodium alkaloids is lycopodin (2), which is toxic and shows paralyzing effect. In China different 

alkaloids of this type are traditionally used to medicate skin diseases.  

This problem deals with the first total synthesis of 1 finished by Sha and co-workers via a α-carbonyl 

radical cyclisation as the main step in 1999. 1 Although no biological activity and pharmacological 

potential have so far been published, other Lycopodium alkaloids are reported to be potent 

acetylcholinesterase inhibitors or show promising results in the treatment of Alzheimer’s disease.3 

 

Questions:  

Please complete the synthesis shown in scheme 1, giving reagents and mechanisms where 

appropriate.  
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Scheme 1: Synthesis of (+)-paniculatine (1) 
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I 1. Bu3SnH, AIBN, C6H6

reflux, 7 h, 82%

1. Li, NH3/THF/EtOH (3:2:2),

-78 °C, 30 min

2. TBAF, THF, r.t., 1 h; 
    MeOH, KHCO3, 30% H2O2

    r.t., 4 h, 52% (over two steps)

3. TBSCl, imidazole, DMF, r.t.,
    30 min, 93%
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1. KH,THF, 0 C, 30 min;
    BnBr, 0 °C to r.t., 
    1 h, 87%

2. TFA, CH2Cl2, r.t.,
    2 h, 82%
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LiClO4, Et2O, r.t., 1 h

2. HOAc/ H2O/THF (3:1:1),
    r.t, 24 h, 72% (over two steps)

3. Jones reagent, acetone, r.t. 
    10 min, 86%
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