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Brief Introduction of Diterpenoid Alkaloids  
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Previous Synthesis of C20 Diterpene Alkaloids 

Review on total synthesis of C20 diterpene alkaloids: 
Liu, X. -Y,; Qin, T. Asian J. Org. Chem. 2015, 4, 2010.�
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C6-N Bond Fragmentation�

Yatsunami, T.; Isono, T.; Hayakawa, I.; Okamoto, T. Chem. Pharm. Bull. 1975, 3030 
Okamoto, T. Chem. Pharm. Bull. 1978, 3199.  
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N

H

H

Cl

hetidine-type

2014

OH

N

H

H

hetisine-type

13%

4%

2014

OH

Cl
N

H

H

hetidine-type

28%

33%

2014

OH

H

H

N

OH

atisine-type

38%

–

6

2014
conditions

conditions

NaOMe, MeOH, reflux

AgBF4

N

H

H 2014

OH

MeO Cl

Proposed mechanism 
to form atisine skeletone

N

H

H 2014

OH

Cl

atisine-type

Li
NH

H

H 2014

OH

hetidine-type

6

43%

boat form�
Unified Strategies for C20-Diterpene Alkaloids�

8"Cherney, E. C.; Lopchuk, L.  M.; Green, J. C.; Baran, P. S. J. Am. Chem. Soc. 2014, 136, 12592.�

kobusine

N
H

Me

hetisine skeltone

N
H

Me

hetidine skeltone

N

Me

atisine skeltone

NR

H

H

NR

H

H

H

H

N

2014

6

2014

20
14

20
14

6

6

Baran's approach



Baran’s Retrosynthetic Analysis�
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Cherney, E. C.; Lopchuk, L.  M.; Green, J. C.; Baran, P. S. J. Am. Chem. Soc. 2014, 136, 12592. 
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Hofmann-Löffler-Freytag reaction�

Cherney, E. C.; Lopchuk, L.  M.; Green, J. C.; Baran, P. S. J. Am. Chem. Soc. 2014, 136, 12592. 
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Total Synthesis of (–)-isoatisine �

Cherney, E. C.; Lopchuk, L.  M.; Green, J. C.; Baran, P. S. J. Am. Chem. Soc. 2014, 136, 12592. 
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Attempt to Form N-C6 Bond�

Cherney, E. C.; Lopchuk, L.  M.; Green, J. C.; Baran, P. S. J. Am. Chem. Soc. 2014, 136, 12592. 
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2. Total Synthesis of weisaconitineD     
      and liljestrandinine 
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Previous Synthesis of C19 Diterpenoid Alkaloids 
�
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Total synthesis of talatisamine:  
(a) Wiesner, K.; Tsai, T. Y. R.; Huber, K.; Bolton, S. E. J. Am. Chem. Soc. 1974, 96, 4990.  
(b) Wiesner, K. Pure Appl. Chem. 1975, 41, 93. 
Total synthesis of chasmanine:  
Wiesner, K. Pure Appl. Chem. 1979, 51, 689. 
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Previous Synthesis of C18 Diterpenoid Alkaloids 
�
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Direction:

To achieve maximal simplification of the bridged cyclic system,  
the maximum bridged ring should be constructed at later stage.

Corey et. al. JACS, 1975, 1817.

Marth, C. J.; Gallego, G. M.; Lee, J. C.; Lebold, T. P.; Kulyk, S.; Kou. K. G. M. Qin, J.; Lilien, R.; Sarpong, R. 
Nature, 2015, 528, 493.�
�
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Retrosynthetic Analysis�

Marth, C. J.; Gallego, G. M.; Lee, J. C.; Lebold, T. P.; Kulyk, S.; Kou. K. G. M. Qin, J.; Lilien, R.; Sarpong, R. 
Nature, 2015, 528, 493.�
�

N

H

HO H H

H
EtO

MeO
H

Et

OMe

Weisaconitine D
(C18)

N

OEt

OMe OH

CO2Me

H

OMe
N

OMe

CO2Me

H

MeO
OH

NH

OH
H

OMe

MOMO OMe

O

MeO

OH
H

MeO2C OMeNC

OTBS

OMe
O

CO2Me +

N

H
H

CO2Me

OMe

OMe
HO

... bridged carbon

... maximum bridged ring

R

Diels-Alder rxn.
;skelletal rearrangement

alkylation



21"

Synthesis of 6/5- Ring �

Marth, C. J.; Gallego, G. M.; Lee, J. C.; Lebold, T. P.; Kulyk, S.; Kou. K. G. M. Qin, J.; Lilien, R.; Sarpong, R. 
Nature, 2015, 528, 493.�
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Synthesis of D.A. Precursor�

Marth, C. J.; Gallego, G. M.; Lee, J. C.; Lebold, T. P.; Kulyk, S.; Kou. K. G. M. Qin, J.; Lilien, R.; Sarpong, R. 
Nature, 2015, 528, 493.�
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Construction of Bicyclo[2,2,2]octane Skeletone �
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Marth, C. J.; Gallego, G. M.; Lee, J. C.; Lebold, T. P.; Kulyk, S.; Kou. K. G. M. Qin, J.; Lilien, R.; Sarpong, R. 
Nature, 2015, 528, 493.�
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Skeletal Rearrangement�

Marth, C. J.; Gallego, G. M.; Lee, J. C.; Lebold, T. P.; Kulyk, S.; Kou. K. G. M. Qin, J.; Lilien, R.; Sarpong, R. 
Nature, 2015, 528, 493.�
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Recuctive Opening of Epoxide�

Marth, C. J.; Gallego, G. M.; Lee, J. C.; Lebold, T. P.; Kulyk, S.; Kou. K. G. M. Qin, J.; Lilien, R.; Sarpong, R. 
Nature, 2015, 528, 493.�
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Total Synthesis of Weisaconitine D�
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Total Synthesis of liljestrandinine�

Marth, C. J.; Gallego, G. M.; Lee, J. C.; Lebold, T. P.; Kulyk, S.; Kou. K. G. M. Qin, J.; Lilien, R.; Sarpong, R. 
Nature, 2015, 528, 493.�
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Enatioselective Diels-Alder Reaction�
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Marth, C. J.; Gallego, G. M.; Lee, J. C.; Lebold, T. P.; Kulyk, S.; Kou. K. G. M. Qin, J.; Lilien, R.; Sarpong, R. 
Nature, 2015, 528, 493.�



Summary�
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Marth, C. J.; Gallego, G. M.; Lee, J. C.; Lebold, T. P.; Kulyk, S.; Kou. K. G. M. Qin, J.; Lilien, R.; Sarpong, R. 
Nature, 2015, 528, 493.�

cf.talatisamine (Wiesner): 42 steps, chasmanine (Wiesner): 55 steps, neofinaconitine (Gin): 26 steps   �
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Retrosynthesis:
  the maximum bridged ring was 

constructed at later stage.
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Maximally Bridged Ring Detection Software�

http://www.cadrerl.com/ring/�

Sarpong and Cadre Research Labs developed  a  
web-based maximally-bridged ring detector program. 

①"Please access this URL.�

②"Input your file (SDF or MOL). 
      3D coordinates would be necessary.�

�  The maximum bridged ring(s) 
      could be detected.�


