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Structural Features of the Target
- Unusual heptacyclic ring system

- "Congested" structure with cis-decalin
makes for a very crowded cup
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Isolation:

Nakadate, S. Heterocycles 2011, 83, 351.
Nakadate, S. Heterocycles 2011, 83, 1867.
Absolute configuration not determined.

Previous Syntheses:

None!
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Forward Synthesis
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"Oxidation. . .was carried out through its dienol ether. . ."
Bonoch, J. J. Org. Chem. 2005, 70, 3749.
16a to 16b probably works through electrophilic oxygen. Stereochemistry is substrate directed.
16b to 17: lodonium of ethyl vinyl ether followed by nucleophilic attack of the alcohol on 16b Y
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Regioselectivity of deprotonation dictated by the ethoxy group:
no selectivity for site b over a when the epimer at C(20) is used
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Base (2,6-lutidine) necessary to prevent transacetalization
Allylic transposition is not discussed, but stereochemistry
[X-ray] is directed by the cup shape of the molecule. \
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18a to 8: Appel Reaction
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18a to 8: Nozaki-Hiyama-Kishi Reaction :

19a to 6: Tetrapropylammonium
perruthenate (TPAP) oxidation
(Ley Oxidation)

PT /—\|@
R OOH ®

ruthenium(VII)

® Oy 0
n-Pry;N Ru\\ O\\ @//O
o) 0

)]\ _CrIX  Aqueous _H
R' H 0 Workup 0
—_— —_—
R H R'/|\H
R R NMO 0.0,0 O
reoxidizes Ru )J\
RuV)  po’ “oH 4

ruthenium(V)



Attempting the Prins-type cationic cyclization
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72% yield

Difficult to install gem-dimethyls:
Synthetic dead-end =
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Attempting the Prins-type cationic cyclization: the successful strategy

Me

Me :

N \\s - -
TsN N \/o
\O OEt

13

Me Me Me
Me : Me : Me :
1) MeMgBr P c T A
2) TPAP, NMO 1) HCIO
3) MeMgBr, Me:: . 4 Me: . Me:+ .
CeClg N 7" 2) TPAR,NMO R BF3 OEt, R
85% TsN™ S\ o] 95%  TsN™ O CHyClp RT TsN" R 0
Me Me\ { Me\
OEt o) 0]
HO Me HO Me ® Me
24 25 |
Me Me B Me Me
: Me : Me : Me :
\ Mel\ —
OH Me O Me
65% yield
Aromatization to the naphthalene is no longer possible using this route. The target
[X-ray]
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Reductive deprotection of N-Ts: 26 to 4
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