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(−)-Pavidolide B

> Pavidolide B is a marine cembranoid (diterpenoid with 14-C 
macrocycle)

> First isolated in a small quantity from the soft coral sinularia pavida.
> High selective inhibitory activity against a number of human 

promyelocytic leukemia cell lines.

Lin, Tetrahedron Lett. 2012, 53, 5759−5762.

O

O

O

O

basic structure of
a cembranoid

cembranoid structure
in Pavidolide B

O
H

H

HH

O

O

O
H

Pavidolide B



4

(−)-Pavidolide B

> Pavidolide B has dome-shaped structure of the fused A-B-C-ring 
system – the C-ring is fully functionalised

> 7 contigeous stereocenters are found, 5 of which are located in the
C-ring (one of them quaternary)
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Retrosynthesis
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Eur. J. Org. Chem. 2013, 8307–8314

Synthesis of building block 5 
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Synthesis of building block 4 

7

BrMeOOC

COOMe OHC

COOMe
COOMe

+
H

O

8
9 10

N
H

Ph

OTMS
Ph

(R)

                    20mol%

Et3N, CHCl3, 0°C
(79%)

(S)

(S)

E:Z=11:1
for E: 95% ee

1) CH(OEt)3, PTSA, CH2Cl2

2) Me4NOH, iPrOH/H2O
(80% over 2 steps) EtO

EtO

COOMe
COOH

(S)

(S)

dr = 1.5:1

PPh3, DEAD, THF

(74%)

O

OH
5

O

O

O

EtO

EtO

MeOOC

46

dr = 1.5:1



Explanation

> enantioselective cyclopropanation

Chem. Eur. J. 2008, 14, 7867 – 7879
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> annulation of vinylcyclopropane

Chem. Eur. J. 2008, 14, 7867 – 7879

The key step
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Completing the synthesis
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1) Ni(acac)2, Et2Zn,
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Explanation

> homoallylation from saturated dienes using Et2Zn
> Hydroxylation takes place at the more substituted side of the

diene (more e--rich).

> No control of stereochemistry needed in the total synthesis

Angew. Chem. Int. Ed. 1999, 38, No. 3
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Explanation

> Rh catalysed isomerisation (cis is more stable)

> Mechanism of isomerisation to the more stable olefine is
complex: migration about the ring with exchange of protons. 

> Migration only takes place in cyclic systems without
quaternary carbon in between.

J. Am. Chem. Soc., 1976, 7102-7103
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To sum up...

> First enantioselective total synthesis of Pavidolide B
> No new reactivity/method but efficient route
> 10 linear steps with overall yield of 16%
> In the key step, 2 C-C bonds were formed to build a system

of 3 fused rings and 4 stereocenters (one of them quaternary)
> All steps were multi-gram scaleable with reproducible & high 

yields. 
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