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Maoecrystal V

»Perennial herb or shrub

»Widely distributed in southwestern China

»Used as a folk medicine for the treatment of sore throat, influenza, infla
—mmation, hypertension, and dermatophytosis

»Rich in ent—kauranoids with different oxygenation and cleavage patterns,

so far ca. 50 compound isolated, including over 30 new ones identified

Sun, H. D. et al. Org. Lett. 2004, 6, 4327.



Structure features of maoecrystal V
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Compound 1

maoecrystal V

»C19 diterpenoid; An unprecedented and highly congested pentacyclic framework
» Six stereocenters, three of which are vicinal quaternary centers; [2.2.2]Bicyclooct
-anone moitey
> Isolated in 1994, Confirmed by X—ray crystallography in 2004.
»Display potent and selective inhibitory activity against HelLa cell
(IC50 =60 nM)

Sun, H. D. et al. Org. Lett. 2004, 6, 4327.



Nicolaou’s model studies toward maoecrystal V
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Nicolaou's model studies toward maoecrystal V
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Nicolaou's model studies toward maoecrystal V
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Nicolaou's model studies toward maoecrystal V
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Nicolaou's model studies toward maoecrystal V
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Baran'’s model studies of maoecrystal V

Retrosynthetic of Maoecrystal V
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Baran'’s model studies of maoecrystal V
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P. J. Krawczuk, N. Schone, P. S. Baran, Org. Lett. 2009, 11, 4774 -4776



Baran'’s model studies of maoecrystal V
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Trauner’s model studies of maoecrystal V
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First Total Synthesis of Maocrystal V

Introduction of Prof. Yang

EDUCATION

1989-1992, Ph. D.,The Chinese University of Hong
Kong, advisor: prof. Henry N.C. WONG.
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1998-2001, Institute fellow, Harvard University

1995-1998, Assistant Professor, The Scripps Research Institute

1992-1995, Postdoctoral Fellow ,The Scripps Research Institute(total syntheses of
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Total Synthesis of Natural Products, organometallic chemistry, diversity oriented
synthesis, and chemical biology.

http://www.chem.pku.edu.cn/page/zyang/YANG.html 15



Yang's retrosynthetic analysis of maoecrystal V
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J. Gong, G. Lin, C. C. Li, Z. Yang, Org. Lett. 2009, 11, 4770-4773.



Yang’s total synt
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Yang's total synthesis of maoecrystal V
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J. Gong, G. Lin, W. Sun, C.-C. Li, Z. Yang, J. Am. Chem. Soc. 2010, 132, 16745 .



Yang's total synthesis of maoecrystal V
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Column: Totally Synthetic

Maoecrystal V

In a conversation atthe beginning of this year, a
friend and | considered the most challenging
targets available to the total-synthesiser - and
maoecrystal V was atthe top ofthe list. A quick
inspection reveals a trio of contiguous quaternary
stereccentres, along with an extremely congested
pentacyclic ring system. Little wonder, then, that
this target has been so popular. Add to that an
impressive biclogical profile (potent and selective
inhibitory activity against HeLa cancer cells (IC50 =
60nM})) and it's no surprise that over ten 'studies towards’ papers have been

maoecrystal V

published since its isolation in 2004, including waork by some of the most

prolific scientists in the field. 2
Mews that the beast has fallen will be received with dismay in those labs -
doubly 5o since this route is 50 concise. Sixteen steps were all that were

required for Zhen Yang's team at Peking University in China® - leaving little to
be desired from subsequent routes.

Starting with a rather unconventional coupling, the group quickly built the first
quaternary stereocentre. This oxidative coupling reaction is unfortunately not
discussed in any detail, and neither is the synthesis of the aryllead
intermediate, so we'll have to wait for a full paper to understand their rationale
for using such exotic - and presumably toxic - conditions (figure 1).

CO.Me Me nrfid-lﬂe- Me0,C
OMOM  CHC =
- : Me
0 9% OMOM
Me Me PB{OAc)y 0

http://www.nature.com/nature/journal/v468/n7326/full/468871f.html,;
http://totallysynthetic.com/blog/?s=maoecrystal+V &x=0&y=0;
http://www.rsc.org/chemistryworld/Issues/2010/December/ColumnTotallySynthetic.asp.



Second Total Synthesis of Maocrystal V by Prof. Dannishefsky
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F. Peng, M. L. Yu, S. J. Danishefsky, Tetrahedron Lett. 2009, 50, 6586;
F. Peng, S. J. Danishefsky. J. Am. Chem. Soc. 2012, 134, 18860.

21



Third Total Synthesis of Maocrystal V by A. Zakarian

O
Maoecrystal V

Zhenhua Gu , A.Zakarian,Org. Lett. 2010, 12, 5656 — 5659;
Ping Lu, Zhenhua Gu, A. Zakarian.J. Am. Chem. Soc.dx.doi.org/10. 1021/Ja408231t



Conclusion

Nicolaou, Baran, Danishefsky, Zakarian , and Thomson all employed
Intramolecular Diel-Alder Strategy(IMDA) to construct[2, 2, 2] bicyclic
ring system.

Trauner proposed a conceptual different strategy to construct the bic
—yclic ring system, which proved to be fruiteless in his pratice.

Yang utilized Rh—catalyzed O—H bond insertion to furnish a fully fun
—ctioned precusor for IMDA, which smothly solved both THF and lacton
—e probloms in one pot.
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