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Bryostatins



First-Generation Strategy 

O O

MeO2C

O

Me

O

CO2Me

O

Me

Me
HO

Me

OH

OH

Me

OPiv

Bryostatin 16 (1)

16
17

AB

C

O O

MeO2C

O

Me

OH

CO2Me

CO2Me

Me

Me
MeO

Me

OH

OH

Me

OPMB

2

O O

MeO2C

H
O

Me

CO2Me

CO2Me

Me

Me
MeO

Me

OH

Me

OPMB

4

A

O

O

Me

Me

O

TMS

OTBS
Me

Me
5

O

MeMe

OPMB O

O

OTBDPS

HO Me

B
OH

TMS

OTBS
Me

Me

7

O

MeMe

OPMB O

O

OTBDPS

6

3



Synthesis of Alkene 6 
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Previous Synthesis of Alkene 6 

Improved Synthesis of Alkene 6 
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Synthesis of Alkene 6 
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Synthesis of 7 
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Synthesis of cis-Tetrahydropyran 5 
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Synthesis of Aldehyde 15  



Synthesis of Aldehyde 15 



Synthesis of the Key Coupling Partner 3
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End Game of the First-Generation Strategy 
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Synthetic Plan of the Second-Generation Strategy 
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Synthesis of Acid Fragment 22



Synthesis of 23 



Esterification between Acid 22 and Alcohol 23



PMB Deprotection
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Macrocyclization via Alkyne-Alkyne Coupling 
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Plausible Mechanism
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Synthesis of THP 35
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Synthesis of Bryostatin 16
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Synthesis of Key Intermediate 41 



Synthesis of Key Intermediate 41





Synthesis of Alcohol 44



End Game of the Synthesis of 20-epi-Bryostatin 7 (47)
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Summary 



Summary 



Bryostatins 1-20 were first isolated in 1968 by Pettit and co-workers 
from the marine bryozoan Bugula neritina. These structurally 
complex macrolides exhibit a remarkable range of biological 
activities, including antineoplastic activity, synergistic 
chemotheoreputic activity, cognition and memory enhancement, 
recovery of brain damage, etc.

Introduction 



In summary, we have developed a unique and highly concise 
strategy (26 steps in the longest linear sequence, 39 total steps from 
aldehyde 10) for the asymmetric total synthesis of bryostatin 16. A Pd-
catalyzed alkyne-alkyne coupling was employed for the first-time as a 
macrocyclization method in natural product synthesis. The efficiency of 
our synthesis can also be attributed to a tandem Ru-catalyzed alkene-
alkyne coupling/Michael addition to form the B-ring, an acid-catalyzed 
one-pot cascade to form the A-ring, a directed chemoselective ester 
hydrolysis, and a palladium/gold-catalyzed cascade to form the C-ring 
of bryostatin 16. These atom-economical and/or chemoselective
approaches not only are useful in bryostatin syntheses, but should also 
be indicative for the synthesis of numerous other polyacetate-
polypropionate-derived natural products.    

Conclusion 


