Towards Maoecrystal V:
A Comparison of Recent Strategies
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Maoecrystal V: Structural Representations

X-Ray Crystallographic Structure

Org. Lett. 2004, 6, 4327-4330.
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Isolation and Structural Information Zo
o O

* Isolated from the leaves of Isodon eriocalyx (Chinese medicinal
herb)

e Structural confirmation: 1D and 2D NMR, MS, X-Ray

* Inhibitory activity toward Hela cells (IC., = 0.02 ug/mL) [Compare
to cis-platin: IC;, = 0.99 pg/mL)

Table 2. Cytotoxicity of Compound 1

ICs0 (ug/mL) Copied from: Org. Lett. 2004,
6, 4327.
test substance K562 A549 BGC-823 CNE Hel.a
1 6.43 x 104 2.63 x 10> 1.47 x 10¢ nd« 0.02
cis-platin 0.38 1.61 0.25 2.31  0.99

4 Not determined.
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The ent-Kauranes (diterpenoids)

ent -kaurene Related Structures:
Epi-eriocalyxin A Maoecrystal N Maoecrystal O

CO,H 0" 0

For a review see Acta Botanica Yunnanica, 1997, 19, 191.
Nat. Prod. Rep. 2006, 23, 673.

Proposed Biogenetic Pathways for Maoecrystal V and
Maoecrystal Z from a common 7,20-epoxy-ent-kaurane:

Maoecrystal Z

AcO,,

Org. Lett. 2006, 8, 4727 .
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Danishefsky: Summary of Routes
TL 2009, 50, 6586.
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Org. Lett. 2009, 11, 4744 and Org. Lett. 2009, 11, 4770.
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Danishefsky: “Pattern Recognition”
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9 1. Pd(OAc),

ligand, K3PO,, OMe 1. BuzSnCH,OMOM,

THF, 80°C, 12 h BuLi, THF, -78 °C to -40 °C

O 91% N OMe 30 min, 0.5% HCI workup, 75%
¥ o stg,\'f/',:‘ﬂ?e glllpgﬂ‘ o 2. HCI/MeOH, 50 °C, 75%
e y I .
>~ quant, 3. PivCl, pyr, DCM, 12 h, 96%

Br
1. NaBHg, CeCl,  MOMO ‘ 1. DIBALH, -78 °C MOMO
MeOH, 0 °C, 2h, 93% OMe DPCM, 30 min, 95% . OMe
2. MOMCI, OPiv 2. KH, 18-crown-6, ICHQSnBu3,' | O.__SnBu,
DIPEA, DCM, 12 h, 95% 0°C, THF, 6 h, 90% ~
ligand =

P(Bu), “Pattern Recognition:” J. Org. Chem. 2007, 72, 4293.
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Danishefsky (cont.)
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12/28/2009
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Nicolaou: “Core Structures for Evaluation”

1. BBr3
OMe Pd(TFA), CH,Cl,, -78 °C to 0 °C OMOM
AgoCO3 2 h, 98%
CO;H DMF/DMSO (20:1) O O 2. MOMCI, THF, 0°C, O
o] % 2 h, 56%
OMe 80 °C, 3 h, 89% OH
1. NaH, THF,
then Br OMOM — OTBS |

MeOzC 1. TBSOTY, Et;N OMOM
THF, 0to 23 °C, 8 h O CH,Clp, 0°C, 2h_ O O
2. Na,COs, Mel, MeOH,

reflux, 2 h, 57% o)

'V'eozc/& Me0,C—\

2. K,COj OoH o)
hydroquinone

then 1 N HCI (50%, 2 steps)
3. 6 N HCI (aq), reflux, 3

h (83%)

- O coMe
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Nicolaou (cont.)
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Nicolaou: Simplified structure/interesting
approach to the THF

OMe 7]

O 1.1 N NaOH(aq) OMe OMe
EtOH, 60°C 5h - O Rhy(OAc), (10 mol%) — 0
o 2. (COCI),, DMF, CH.Cl, CH,Cl,, 23°C 1 h I\
CO,Me reflux, 1 h o) B}
3. TMSCHN,, THF/CH5CN, 1:1 o O
exo:endo:>20:1 9 °C, 2 h, 79% (3 steps) l\Il @)
2 L —

) o Hy, Pd/C o
Silica gel O EtOAc, 23°C, 24 h (87%) @
75% j
o) o)
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Tested three "core" structures against cell lines:

Only “C” showed moderate (but non-
selective) activity against human tumor cell
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Baran: Oxidative Deramotization and IMDA
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Reactions of Note
Arylation with a Bi(V) species:

Gl OMOM O OMOM
Bi Me |
3
DBU, toluene N
= - Ar,BiCI

Applications of Bi(V) species include phenol oxidation alpha-arylation:

o) PBus (10 mol%) O i
é (p-F-Ph)3BiCl, (110 mol%)
| i-Pr,NEt (100 mol%) |
BnN CH,Clp-t-BuOH (9:1) BN
, 05 oG . Tetrahedron 2006, 62, 10594.

2, 79% Yield

Wessely oxidation/Diels Alder:

Et EtO,C
/@(WCO? Pb(OAC)4, ACOH @\/\VCOZE‘ 140°C
Et OH 72% 89%

J. Chem. Soc., Chem. Commun. 1990, 739.

+/-)- coronafamc acid
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Li (Same Approach?)

0
COQMG
MeO
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70% OH
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2. DIBAL-H, CH,CI, HO
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)
OH

OH O
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OH /

(mixture of diastereomers;
separated at this stage

Sml,, THF
BUOH, rt

68%

82%

(w/ free alcohol as substrate: 3.8 : 1
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Summary and Outlook

e Several groups have reported approaches to Maoecrystal V, all
involving a dearomatization and IMDA reactions.

* Only Nicolaou and coworkers have successfully installed the key THF
moeity.

* Although Baran and coworkers pose an enantioselective approach,
the need for improved diastereoselectivities is apparent.

* Even the advanced Maoecrystal V intermediate (Nicolaou) did not
exhibit comparable biological activity to that of the natural
compound; is a viable total synthesis necessary for making a useful
therapeutic?
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