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Retrosynthetic Analysis 
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Forward Synthesis 
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Scheme 2. Formal Synthesis of (+/–)-Galanthamine and (+/–)-Lycoramine	  





Mitsunobu Reaction 
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Claisen Rearrangement 
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Scheme 2c. Claisen Rearrangement	  
Feng, Y.; Yu, Z.-X. J. Org. Chem. 2015, 80, 1952. 
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Vinylation with O’Shea’s Reagent 
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Scheme 2d. Vinylation with O’Shea’s Reagent	  
McKinley, N. F.; O’Shea, D. F. J. Org. Chem. 2004, 69, 5087. 
Feng, Y.; Yu, Z.-X. J. Org. Chem. 2015, 80, 1952. 
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Key Step: [(3 + 2) + 1] Cycloaddition
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Scheme 2f. Ketal Protection!

Feng, Y.; Yu, Z.-X. J. Org. Chem. 2015, 80, 1952. 



Forward Synthesis Continued 
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Scheme 3. Formal Synthesis of (+/–)-



Hydroboration, Oxidation 

13 

Scheme 3a. Hydroboration, Oxidation	  

Brown, H. C. Tetrahedron 1961, 12, 117. 
Feng, Y.; Yu, Z.-X. J. Org. Chem. 2015, 80, 1952. 

O
MeO H



Pyridinium



Amidation via Acyl Bromide 
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Scheme 3c. Amidation via Acyl bromide	  
Markó, I. E.; Mekhalfia, A. Tet. Lett. 1990, 31, 7237. 
Feng, Y.; Yu, Z.-X. J. Org. Chem. 2015, 80, 1952. 



Pictet-Spengler Reaction 
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Scheme 3d. Pictet-Spengler Reaction	  
Pictet, A.; Spengler, T. Berichte der deutschen chemischen Gesellschaft 1911, 44, 2030. 
Feng, Y.; Yu, Z.-X. J. Org. Chem. 2015, 80, 1952. 

O
MeO H

12

O

O

O
MeHN

(HCHO)n, TFA

DCE, RT, 3 h, 78%

2

O
MeO

O

H

N
Me

O

R



Final Steps to Galanthamine 
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Scheme 4. Formal Synthesis of (+/–)-Galanthamine and (+/–)-Lycoramine	  
Chen, J.-Q.; Xie, J.-H.; Bao, D.-H.; Liu, S.; Zhou, Q.-L. Org. Lett. 2012, 14, 2714. 
Feng, Y.; Yu, Z.-X. J. Org. Chem. 2015, 80, 1952. 
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Saegusa-Ito Oxidation 
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Amide Reduction 
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Scheme 4b. Amide Reduction	  
Das, S. et al. J. Am. Chem. Soc. 2010, 132, 1770. 
Feng, Y.; Yu, Z.-X. J. Org. Chem. 2015, 80, 1952. 
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Final Step to Lycoramine 
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Scheme 5. Formal Synthesis of (+/–)-Galanthamine and (+/–)-Lycoramine	  

Ishizaki, M.; Ozaki, K.; Kanematsu, A.; Isoda, T.; Hoshino, O. J. Org. Chem. 1993, 58, 3877. 
Feng, Y.; Yu, Z.-X. J. Org. Chem. 2015, 80, 1952. 
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