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Asymmetric Total Synthesis of Propindilactone G 
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 Isolated from stem of 
     Schisandra propinqua var. propinqua by Sun et al. 

Introduction 

 Used for liver protection and immune  
     regulation 

 Unique pentacyclic core structure bearing  
     seven stereocentres, three of which are  
     quaternary centers  

 Exhibits promising anti-HIV activity 

Lei, C.; Huang, S.-X.; Chen, J.-J.; Yang, L.-B.; Xiao, W.-L.; Chang, Y.; Lu, Y.; Huang, H.; Pu, J.-X.; Sun, H.-D. J. Nat. Prod. 
2008, 71, 1228. 
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C17-epi-propindilacone G (-H17)

(originally proposed structure)
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Naturally occurring Nortriterpenoids 



Retrosynthetic Analysis 
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A (10 mol%)
TFA (20 mol%)

toluene, -10 oC, 7h,

88% (98 % ee)

100 grams scale

1. AlMe3, MeMgBr

CH2Cl2, -78 oC

1h, 80 %

2. DMP, NaHCO3
DCM, rt, 93 %
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then P(OMe)3, O2,

1h, then TESCl

1 h, 90 %

O

O
OTIPS

Me
Me

OTES

H

KOtBu, CHBr3

petrolium ether, -20 oc

O

O

Me
Me

OTES

H

Br

Br

OTIPS

AgClO4.H2O

acetone, rt
57 % over two steps

O

O OTES O

Br

Me
Me H

Synthesis of the Bromoenone 



O

O OTES O

Br

Me
Me H TMS

Pd(PPh3)2Cl2 (6 mol%)
CuI (20 mol %) DIPA

THF, rt, 88 %

O

O OTES O

Me
Me H

TMS

BrMg

Me

CeCl3, THF, 0 oC

81 %

O

O OTES

Me
Me H

TMS

Me

OH

Sonogashira coupling

Synthesis of the Tetracyclic Ring Fragment 
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Martin's sulfurane
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End game of the synthesis 
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End game of the synthesis 



C+D
OsO4, NMO

THF/H2O (1:1)
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H

The yield based on amount of C in the mixture

End game of the synthesis 



Key steps 

1. Asymmetric Diels-Alder reaction 

2. Pauson-Khand reaction 

3. Oxidative hetero coupling of enolsilanes 

Conclusion 

First total synthesis of (+)-propindilactone was achieved  in 20 steps (longest linear) 


