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Total Synthesis of (±)-Maoecrystal V

J. Am. Chem. Soc. 2010, 132, 16745-16746.

Total Synthesis of (±)-Maoecrystal V

Significance: Maoecrystal V was isolated in 2004 
by Sun from the Chinese herb Isodon eriocalyx. 
Both the congested framework and biological 
inhibition against HeLa cells (IC50 = 60 nm) has 
made maoecrystal V a worthy target for the 
synthetic community.

Comment: Key steps involve the formation of the 
seven-membered ring via a rhodium-catalyzed 
O–H insertion to give H. The pentacyclic system 
was completed by use of a Wessely oxidative 
acetoxylation followed by an intramolecular Diels–
Alder reaction in which L was the major product.
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dimethylcarbonate
NaH, THF, ∆

92%
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C, py, CHCl3
60 °C, 88%

CO2Me

R1
MOMO

R2

HO

R2

Bu4NBH4
MeOH–THF (3:1)

40 °C

65%

LiAlH4
THF, 0 °C

E R1 = H, R2 = OH
E' R1 = OH, R2 = H

LiAlH4,THF
0 °C, 88%

F R1 = H, R2 = OH
F' R1 = OH, R2 = H

F = 12%
F' = 72%

1. 2-(diethoxyphosphoryl)
    acetic acid, EDCI
    DMAP, CH2Cl2
2. TsN3, DBU, 0 °C

Rh2(OAc)4
PhH, ∆

60% 66% over 2 steps from F

1. t-BuOK, (HCHO)n
    THF, 0 °C
2. TFA, CH2Cl2, 0 °C

86% over 2 steps

Pb(OAc)4, AcOH, 0 °C
then PhMe, 145 °C

H                                                                          G

Wessely oxidative 
acetoxylation 

and intramolecular
Diels−Alder

K R1 = Me, R2 = OAc (28%)
K' R1 = OAc, R2 = Me (12%)

L (36%)

I                                                                                    J

Rh-catalyzed 
O−H insertion
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1. NBS, (PhCO2)2
    CCl4, ∆
2. Bu3SnH, TEMPO
    PhH, ∆

68% over 
2 steps 
from L1. Zn, AcOH

    THF–H2O (1:1)
    70 °C, 85%

single diastereomer

3 steps

N                                                                M
(±)-Maoecrystal V

42%

(F desired/F' undesired = 1:6)

F only

Regitz diazo transfer

2. SmI2, MeOH 
    THF, 88%

C
OMOM

Pb(OAc)3
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