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Background

Ouabagenin

-isolated from the African ouabio tree

(Acokanthera ouabio) in 1888 by Arnaud

-cardiac glycoside elicits effect by binding to myocardial
Na*, K*-ATPase (responsible for regulating intracellular
Na* transport

-used in Africa to make poison arrows

-unique steroid structure:

| o -sugar at the 3 position
Acokanthera oblongifolia B butenolide ring at C17




Synthetic Efforts to Date

-completed total synthesis of ouabain and ouabagenin reported
by Deslongchamps in 2008

-completed tetracyclic core reported by Overman in 1998

-studies towards AB bicyclic fragment reported by Jung in 2003



Deslongchamps’ Retrosynthetic Analysis
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Synthesis of Cyclic Enone
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Synthesis of Cyclic Enone
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Synthesis of Ouabagenin
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Synthesis of Ouabagenin

PMPR
PMPR

OTBDPS

1. TBSOTf, NEtz, 90%
2. DDQ, 2,6-di-tert-butyl-4-methylpyridine, 100% .

PhMe,Si
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PMP
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' 1. MsCl, pyr, 98%
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PhMe,Si iii. silica .
5806 PhMe,Si
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Synthesis of Ouabagenin

OTBDPS

1. AcyO, pyr, DMAP, 90%

2. TBAF, 88% Hg(OAc),, AcOH:AcOOH (1:1), 93%}
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Synthesis of Ouabagenin

1. TBDPSCI, imid, 75%
2. Ac,0, pyr, DMAP, 65%‘

[(PPh3)3RNCI], PPhg,

F, 90% :
iPrOH, TMSCHN,, 67%_

Zhang, H.; Reddy, M. S.; Phoenix, S.; Deslongchamps, P. Angew. Chem. Int. Ed. 2008, 47, 1272
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Figure 2. 'H NMR spectra showing the formation of methylenetriph-
enviphosphorane m di-THF from tnmethylsilyldiazomethane, 2-propanol,
inphenylphosphine, and chlorotris{inphenylphosphine)rhodmm. (A) Imtial
spectmum. (B) After partial evaporation nnder argon.

Lebel, H.; Paquet, V. . Am. Chem. Soc. 2004, 126, 320



Synthesis of Ouabagenin

1. OsOy4, NMO, 95:5, 82% P

2.nBu,Sn0O, benzene, reflux NBS, CHClI3

—>
73% 2 steps

PhsPCCO, TEA, 68% 0.5 N Na,CO3, MeOH, 85%_

OH
ouabagenin
41 steps

Zhang, H.; Reddy, M. S.; Phoenix, S.; Deslongchamps, P. Angew. Chem. Int. Ed. 2008, 47, 1272



Synthesis of Ouabain
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47 steps

1. AcyO, pyr, DMF, DMAP, 78%
2. 0.5 N Nay,CO3, MeOH, 70%
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C13 of Synthetic Sample of Ouabain
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Overman Synthetic Efforts

Intramolecular Heck Approach:
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Overman Synthetic Efforts
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Rucker, P. V; Overman, L. E. Tetrahedron Let. 1998, 39, 4643



Overman Synthetic Efforts
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Jung Synthetic Efforts

Robinson Annulation Approach:
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Jung, M. E; Piizzi, G. Org. Let. 2003, 5, 137



Jung Synthetic Efforts
First Attempt:
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Jung Synthetic Efforts

More Successful Approach:
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Jung Synthetic Efforts
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Jung Synthetic Efforts

MM?2 Calculations:

-79.86 kcal/mol

desired

OH /" 3.77 keal/mol

H O
\ﬁo

o

-83.63kcal/mol
observed

Jung, M. E; Piizzi, G. Org. Let. 2003, 5, 137



Jung Synthetic Efforts

changing step sequence:

OH
0 _ H
1. Al foil, HgCl, YO i. NaBH,
2. HC(OEt)5, PPTS 0 ii. Ac,0, pyr
- 0 —
o)
@) 25% 3 steps
0
use of boron chelate:
1. Al foil, HgCl,
OH 2. LIEtsBH OH H o
o) 3. HC(OEt)3, MeOH; o
0.5% HCI H~«O + o
\ﬁo
o | 34% 3 steps o) HO
1.1:1
Al foil, HgCl, .
ii. HC(OEt)3, MeOH;
0.5% HCI
OH _OH OH
i. LIEtsBH \\ 0
- —B\\o
o) o)
OH

Jung, M. E; Piizzi, G. Org. Let. 2003, 5, 137

OAc

- - —— - - -
- - - - -

I
O
IIIO
I

OH

Ouabagenin



