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Maoecrystal V

O
(—)-maoecrystal V

Isolated from Isodon eriocalyx, a perennial shrub commonin
southwestern China

Reportedin 2004 with X-ray structure (isolation claimed to be
prior to this date)

Dense tetracyclic frameworkincludingadjacentall C
guaternary centers

Potent and selective inibitor of HelLa cancer cells

Li, S.-H.; Wang, J.; Niu, X.-M.; Shen, Y.-H.; Zhang, H.-J.; Sun, H.-D.; Li, M. L.; Tian, Q.-E.;
Ly, Y.; Cao, P; Zheng, Q.-T. Org. Lett. 2004, 6, 4327.
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Common Disconnection
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Proposed Biosynthesis: Inspiration
for a Novel Synthetic Approach
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Can a late-stage 1,2-shift be employed in a biomemetic synthesis?




Retrosynthesis
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Conjugate Addition/Oxidation
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Ring Closure

1. EtAICI, (2.0 eq)
toluene, 0 °C, 77%
QAC 2. NaH, Me,SO,, BuNI;
O aq. LiOH (8.5 eq)

>
_ 3. Py*SOg, EtN
: DMSO, CH.Cl,

A~ TMS 81% (2 steps)

O OMe

TMS  5-(enolendo)-exo-trig:
‘) Disfavored by Baldwin rules

EtAICI, was singularly

effective (out of > 50 Lewis acids)
AcO™ O




Key Pinacol Rearrangement
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Hydroxymethylation: A challenge
of selectivity

NaHMDS (1.3 eq)
LaCl5+2 LiCl (1.0 eq);

CH50 (gas)
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about ~1000 iterations attempted!




Temporary Protection/Reduction
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Tetrahydrofuran Ring Closure
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(—)-maoecrystal V
>80 mg prepared




Biological Activity: A Mysterious
Disappointment

IC 50 (Wg/mL) reported by Sun et al. (isolation paper, 2004)

Cell line K562 A549 BGC-823 CNE Hela
(-)-maoecrystal V 6430 26300 1470 (—) 0.02
cis-platin 0.38 1.61 0.25 2 31 0.99

Li, S.-H.; Wang, J.; Niu, X.-M.; Shen, Y.-H.; Zhang, H.-J.; Sun, H.-D.; Li, M. L.; Tian, Q.-E.;
Ly, Y.; Cao, P; Zheng, Q.-T. Org. Lett. 2004, 6, 4327.




IC 5o (Wg/mL) reported by Sun et al. (isolation paper, 2004)

Cell line K562 A549 BGC-823 CNE Hela
(-)-maoecrystal V. 6430 26300 1470 (—) 0.02

cis-platin 0.38 1.61 0.25 2 31 0.99
HelLa
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32 cell lines tested in 4 different labs: No activity!




Conclusions

An 11 step enantioselective total synthesis of maeocrystal vV
was completed with an overallyield of ~5%

The synthesis was strategically distinct

Key stepsinclude anti-Baldwin ring closure, La-mediated aldol

A total of ¥80 mg of the target was produced, allowing
thorough confirmation of its biological inactivity

Interesting blog posts on the synthesis
In the Pipeline (D. Lowe): 7/27/16
Open Flask (Baran group blog): 7/26/16




