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Problem Session (2) -Answer-                                      2021/11/20 Yosuke Nakata 

Topic : pyridine-containing Lycopodium alkaloids 

0. Introduction 

0-1. Complanadine A and B 

 

0-2. Total synthesis  

Siegel’s group: complanadine A (2010)4) 

Sarpong’s group: complanadine A (2010)5), complanadine B (2013)6) 

→About total synthesis of complanadine A by Siegel and Sarpong, see also 100501_LS_Satoshi_KASUYA. 

Hirama’s group: complanadine A and B (2013)7) -> problem 1 

Dai’s group: complanadine A (2021)8) -> problem 2 

0-3. Synthetic route 

0-3-1. Construction of lycodine structure 
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0-3-1. Dimerization 
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1. Problem 1 

1-1. Answer for problem 1 

 

Tsukano, C.; Zhao, L.; Takemoto, Y. Hirama, M. Eur. J. Chem. 2010, 4198. 

Zhao, L.; Tsukano, C.; Kwon, E.; Takemoto, Y.; Hirama, M. Angew. Chem. Int. Ed. 2013, 52, 1722.  
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1-2. Discussion 1: Diels-Alder reaction 

Zhao, L.; Tsukano, C.; Kwon, E.; Shirakawa, H.; Kaneko, S.; 

 Takemoto, Y; Hirama, M. Chem. Eur. J. 2017, 23, 802.  

1-2-1. Regioselectivity 

 

 

1-2-2. Stereoselectivity 

 

 

1-2-3. Results 
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a DFT caluculation at the B3LYP/6-31G(d) level 
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1-3. Discussion 1-2: direct arylation 

1-3-1. Catalytic cycles 

  

Tan, Y.; B-Landeros, F.; Hartwig, F. J. J. Am. Chem. Soc. 2012, 134, 3683. 

 

1-3-2. The role of PivOH 

 pivalate accelerates aryl C-H cleavage. 

 

Lafrance, M.; Fangou, K. J. Am. Chem. Soc. 2006, 128, 16496. 
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2. Ploblem 2 

2-1. Answer for ploblem 2 

 

Ma, D.; Martin, S. B.; Gallagher, S. K.; Siato, T.; Dai, M. J. Am. Chem. Soc. 2021, 143, 16383.  
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2-2. Discussion 2-1: Mannich type cyclization 
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2-3. Discussion 2-2: Ciamician-Dennstedt rearrangement 

 

 

The low yield of 2-2 is caused by the generation of 2-20 via Reimer-Tiemann reaction. 

 


