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About Maoecrystal V

>  Isolated from Isodon eriocalyx (Sun & co, 1994)

>  Structure assignment via crystal X-ray diffraction 
(2004)

>  2 vicinal quaternary center, Strained cyclic ether, 
a spirolactone, a bicyclo[2.2.2]octane ring 
system and 6 stereogenic centers

>  Cytotoxic activity against HeLa cells 
(IC50 = 60 nM)
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LAH, THF, 0 °C

80 % (over 2 steps)
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Zakarian/Davies’ Synthesis
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1) DDQ, DCM-H2O
2) DMP, DCM
3) CH2=CHMgBr, CeCl3

65%
dr > 10:1

Zakarian’s Synthesis
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Thomson’s Synthesis
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1) CH2O,sodium dodecyl sulfate
DMAP, H2O
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Thomson’s Synthesis
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Zheng, C.; Dubovyk, I.; Lazarski, K. E.; Thomson, R. J. J. Am. Chem. Soc. 2014, 136, 17750–17756.

Stryker's cat. = [(Ph3P)CuH]6



Thomson’s Synthesis
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17) NBS, (BzO)2, CCl4, 80 °C
then  AgBF4, DMSO, Et3N
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Thomson’s Synthesis
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18) CrO3/AcOH

DCM, reflux

Thomson’s Synthesis
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Conclusion

>  Only 2 enantioselectives total syntheses
—  Zakarian (2014): 26 Steps, Overall Yield = 0.2%
—  Thomson (2014): 18 Steps, Overall Yield = 1%

>  Key Steps:
—  Zakarian: Stereoselective Rh-catalyzed C-H functionalization 

and intramolecular Diels-Alder
—  Thomson: Heck spirocylization, oxidative cyclodearomatization, 

intermolecular Diels-Alder
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Yang’s Synthesis – Synthesis of the key 
intermediate
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Yang’s Synthesis – End of the Synthesis
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Danishefsky’s Synthesis – Synthesis of 
the key intermediate
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Danishefsky’s Synthesis – End of the 
Synthesis
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Danishefsky’s Synthesis – End of the 
Synthesis

Peng, F.; Danishefsky, S. J. J. Am. Chem. Soc. 2012, 134, 18860–18867.



Zakarian’s Sythesis
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Oxidative aromatization

20Pouységu, L.; Deffieux, D.; Quideau, S. Tetrahedron 2010, 66, 2235–2261.



IBX oxidation

21Nicolaou, K. C.; Mathison, C. J. N.; Montagnon, T. J. Am. Chem. Soc. 2004, 126, 5192–5201.



Allylic Bromination

22Dauben, H. J., Jr; McCoy, L. L. J. Am. Chem. Soc 1959, 81, 4863–4873.
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Previews Syntheses
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Zakarian/Davies’ Strategy
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Thomson’s Strategy
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