
Total Syntheses of Schisandraceae Triterpenoids

2016.01.23

Yinghua Wang



Schisandraceae Triterpenoids
2



Table of Contents

1. Introduction

2. Total Synthesis of ()-Schindilactone A

3. First Total synthesis of (+)-Rubriflordilactone A

4. Total Synthesis of (+)-Rubriflordilactone A

5. Summary

(Yang’s study)

(Li’s study)

(Anderson’s study, main paper)

3



Retrosynthetic Analysis
4

Xiao, Q.; Ren, W.; Chen, Z.; Sun, W.; Li, Y.; Ye, Q.; Gong, J.; Meng, F.; You, L.; Liu, Y.; Zhao, M.; Xu, L.; Shan, Z.; Shi, Y.; Tang, Y.; Chen, J.; Yang, Z. 
Angew. Chem. Int. Ed. 2011, 50, 7373.



Costruction of BC-rings
5

Xiao, Q.; Ren, W.; Chen, Z.; Sun, W.; Li, Y.; Ye, Q.; Gong, J.; Meng, F.; You, L.; Liu, Y.; Zhao, M.; Xu, L.; Shan, Z.; Shi, Y.; Tang, Y.; Chen, J.; Yang, Z. 
Angew. Chem. Int. Ed. 2011, 50, 7373.



Construction of D-ring
6

Xiao, Q.; Ren, W.; Chen, Z.; Sun, W.; Li, Y.; Ye, Q.; Gong, J.; Meng, F.; You, L.; Liu, Y.; Zhao, M.; Xu, L.; Shan, Z.; Shi, Y.; Tang, Y.; Chen, J.; Yang, Z. 
Angew. Chem. Int. Ed. 2011, 50, 7373.



Construction of E-ring by RCM
7

Xiao, Q.; Ren, W.; Chen, Z.; Sun, W.; Li, Y.; Ye, Q.; Gong, J.; Meng, F.; You, L.; Liu, Y.; Zhao, M.; Xu, L.; Shan, Z.; Shi, Y.; Tang, Y.; Chen, J.; Yang, Z. 
Angew. Chem. Int. Ed. 2011, 50, 7373.



Construction of F-ring by Pauson-Khand Reaction
8

Xiao, Q.; Ren, W.; Chen, Z.; Sun, W.; Li, Y.; Ye, Q.; Gong, J.; Meng, F.; You, L.; Liu, Y.; Zhao, M.; Xu, L.; Shan, Z.; Shi, Y.; Tang, Y.; Chen, J.; Yang, Z. 
Angew. Chem. Int. Ed. 2011, 50, 7373.



Construction of GH-rings 
via Pd-catalyzed Carbonylative annulation

9

1) Xiao, Q.; Ren, W.; Chen, Z.; Sun, W.; Li, Y.; Ye, Q.; Gong, J.; Meng, F.; You, L.; Liu, Y.; Zhao, M.; Xu, L.; Shan, Z.; Shi, Y.; Tang, Y.; Chen, J.; Yang, Z. 
Angew. Chem. Int. Ed. 2011, 50, 7373.
2) Tang, Y.; Zhang, Y.; Dai, M.; Luo, T.; Deng, L.; Chen, J.; Yang, Z. Org. Lett. 2005, 7, 885.



Completion of Total Synthesis
10

Xiao, Q.; Ren, W.; Chen, Z.; Sun, W.; Li, Y.; Ye, Q.; Gong, J.; Meng, F.; You, L.; Liu, Y.; Zhao, M.; Xu, L.; Shan, Z.; Shi, Y.; Tang, Y.; Chen, J.; Yang, Z. 
Angew. Chem. Int. Ed. 2011, 50, 7373.



Table of Contents
11

1. Introduction

2. Total Synthesis of ()-Schindilactone A

3. First Total synthesis of (+)-Rubriflordilactone A

4. Total Synthesis of (+)-Rubriflordilactone A

5. Summary

(Yang’s study)

(Li’s study)

(Anderson’s study, main paper)



Retrosynthetic Analysis
12

Li, J.; Yang, P.; Yao, M.; Deng, J.; Li, A. J. Am. Chem. Soc. 2014, 136, 16477.



Asymmetric Synthesis of BC-rings
13

Li, J.; Yang, P.; Yao, M.; Deng, J.; Li, A. J. Am. Chem. Soc. 2014, 136, 16477.



Construction of A-ring by Dieckmann Condensation
14

Li, J.; Yang, P.; Yao, M.; Deng, J.; Li, A. J. Am. Chem. Soc. 2014, 136, 16477.



Construction of D-ring by 6-Electrocyclization
15

Li, J.; Yang, P.; Yao, M.; Deng, J.; Li, A. J. Am. Chem. Soc. 2014, 136, 16477.



Completion of Total Synthesis
16

Li, J.; Yang, P.; Yao, M.; Deng, J.; Li, A. J. Am. Chem. Soc. 2014, 136, 16477.



Short Summary
17



Table of Contents
18

1. Introduction

2. Total Synthesis of ()-Schindilactone A

3. First Total synthesis of (+)-Rubriflordilactone A

4. Total Synthesis of (+)-Rubriflordilactone A

5. Summary

(Yang’s study)

(Li’s study)

(Anderson’s study, main paper)



Retrosynthetic Analysis
19

Goh, S. S; Chaubet, G.; Gockel, B.; Cordonnier, M. C. A.; Baars, H.; Phillips, A. W.; Anderson, E. A.  Angew. Chem. Int. Ed. 2015, 54, 12618.



Retrosynthetic Analysis
20

Goh, S. S; Chaubet, G.; Gockel, B.; Cordonnier, M. C. A.; Baars, H.; Phillips, A. W.; Anderson, E. A.  Angew. Chem. Int. Ed. 2015, 54, 12618.



Pd-catalyzed Bromoendiyne Cyclization
21

Meyer, F. E.; de Meijere, A. Synlett. 1991, 777.



Pd-catalyzed Bromoendiyne Cyclization
22

Tokan, W. M.; Meyer, F. E.; Schweizer, S.; Parsons, P. J.; de Meijere, A. Eur. J. Org. Chem. 2008, 6152.



Pd-catalyzed Bromoendiyne Cyclization
23

1) Meyer, F. E.; de Meijere, A. Synlett. 1991, 777.
2) Tokan, W. M.; Meyer, F. E.; Schweizer, S.; Parsons, P. J.; de Meijere, A. Eur. J. Org. Chem. 2008, 6152.



Retrosynthetic Analysis
24

Goh, S. S; Chaubet, G.; Gockel, B.; Cordonnier, M. C. A.; Baars, H.; Phillips, A. W.; Anderson, E. A.  Angew. Chem. Int. Ed. 2015, 54, 12618.



[2+2+2] Cycloaddition
25

Todoroki, H. 110423LS



Proposed Mechanism for Co-catalyzed [2+2+2]
26

Agenet, N.; Gandon, V.; Vollhardt, K. P. C.; Malacria, M.; Aubert, C.  J. Am. Chem. Soc. 2007, 129, 8860.



Co-catalyzed [2+2+2] Cycloaddition
27

Gandon, V.; Aubert, C.; Malacria, M. Chem. Commun. 2006, 2209.



Retrosynthetic Analysis
28

Goh, S. S; Chaubet, G.; Gockel, B.; Cordonnier, M. C. A.; Baars, H.; Phillips, A. W.; Anderson, E. A.  Angew. Chem. Int. Ed. 2015, 54, 12618.



Synthesis of Diyne-fragment
29

Goh, S. S; Chaubet, G.; Gockel, B.; Cordonnier, M. C. A.; Baars, H.; Phillips, A. W.; Anderson, E. A.  Angew. Chem. Int. Ed. 2015, 54, 12618.



Construction of AB-rings
30

Goh, S. S; Chaubet, G.; Gockel, B.; Cordonnier, M. C. A.; Baars, H.; Phillips, A. W.; Anderson, E. A.  Angew. Chem. Int. Ed. 2015, 54, 12618.



Construction of AB-rings
31

Goh, S. S; Chaubet, G.; Gockel, B.; Cordonnier, M. C. A.; Baars, H.; Phillips, A. W.; Anderson, E. A.  Angew. Chem. Int. Ed. 2015, 54, 12618.



Syntheses of Substrates for Cyclization
32

Goh, S. S; Chaubet, G.; Gockel, B.; Cordonnier, M. C. A.; Baars, H.; Phillips, A. W.; Anderson, E. A.  Angew. Chem. Int. Ed. 2015, 54, 12618.



Construction of CDE-rings
via Pd- or Co-catalyzed Cyclization

33

Goh, S. S; Chaubet, G.; Gockel, B.; Cordonnier, M. C. A.; Baars, H.; Phillips, A. W.; Anderson, E. A.  Angew. Chem. Int. Ed. 2015, 54, 12618.



Completion of Total Synthesis
34

Goh, S. S; Chaubet, G.; Gockel, B.; Cordonnier, M. C. A.; Baars, H.; Phillips, A. W.; Anderson, E. A.  Angew. Chem. Int. Ed. 2015, 54, 12618.



Summary
35



Appendix: Proposed Transition-state of
Cu-catalyzed Diels-Alder Reaction

36

Sakakura, A.; Kondo, R.; Matsumura, Y.; Akakura, M.; Ishihara, K. J. Am. Chem. Soc. 2009, 131, 17762.



Appendix: Synthesis of EF-rings in Li’s Study
37

Li, J.; Yang, P.; Yao, M.; Deng, J.; Li, A. J. Am. Chem. Soc. 2014, 136, 16477.



Appendix: Proposed Mechanism of 
Pd-catalyzed Carboannulation

38

Tang, Y.; Zhang, Y.; Dai, M.; Luo, T.; Deng, L.; Chen, J.; Yang, Z. Org. Lett. 2005, 7, 885.



Appendix: Proposed Mechanism of Aromatization
39



Appendix: Pd-catalyzed Bromoendiyne Cyclization
40

De Meijere, A.; von Zezschwitz, P.; Brase, S. Acc. Chem. Res. 2005, 38, 413.
Tokan, W. M. et al. Eur. J. Org. Chem. 2008, 6152.


