Total Synthesis of Peluroside A

Me Me OH

-Isolated from a marine sponge, mycole

-Reported in 2000 by Northcote and co-workers

-A potent cytotoxic agent with paclitaxel-like microtubule-stabilizing activity
-First total synthesis by De Brabander in 2003

-Synthetic efforts by Crimmins, Ghosh, Paterson, Roush, Smith, and Taylor

Paterson, I; Di Francesco, M. E.; Kuhn, T. Org. Lett. 2003, 5, 599;
Liao, X.; Wu, Y.; De Brabander, J. K. Angew. Chem. Int. Ed. 2003, 42, 1648.

Jin, M.; Taylor, R. E. Org. Lett. 2003, 5, 4959;
Jin, M.; Taylor, R. E. Org. Lett. ASAP.



Paterson’s Retrosynthetic Analysis
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Paterson’s Partial Synthesis
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Synthesis of Methyl Ketone
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Another Methyl Ketone Fragment
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Studies for Aldol Stereoinduction

Enolate Stereoinduction

O OPMB
Me OTIPS H X
Me Me Me OTIPS Ye b /i;Me
~ 7 OP O OH OPMB Sml, EtCHO, " o 0 oo
c-Hex,BCl, EtsN, : | - : |
Me N N ENGEN
Et,O, -78 °C, /N THF, 88% X OPMB
Me Me Me Me Me Me
88% d.r. 95:5
P=PMB
Enolate Stereoinduction
g
Me
O OMe H

OH O OMe

/M\/;;x/A\ Me Me L\/ﬂ\v/i\//\
Me " OPMB g Y " “OPMB

= C-HGXzBCL Et3N, -
OTBS o Me OTBS
Et,0, -78 °C,

61% d.r. 75:25

Paterson, I.; Gibson, K. R.; Oballa, R. M. Tet. Lett. 1996, 37, 8585;
Evans, D. A.; Hoveyda, A. H. J. Am. Chem. Soc. 1990, 112, 6447.



Evans-Tishchenko Reduction
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More Aldol Studies

Aldehyde Stereoinduction

PMP %OM EMP PMP
M -
KM 70 o4 9
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Me Me OTBS Me Me OTBS Me/ Me OTBS
Reaction Conditions Yield (%) 1,3-anti : 1,3-syn
(-78 °C)
¢-Hex,BCI, Et,N, Et,0 87 57:43
LiHMDS, THF 57 25:75
SiMe,, BF,-OEt,, CH,Cl, 54 7:93
(-)-Ipc,BCL, Et,N, Et,0 88 10:90
(+)-Ipc,BCl, Et,N, Et,0 69 75:25




De Brabander’s Retrosynthetic Analysis
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Synthesis of Methyl Ketone
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Synthesis of Pyran
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Completion of Aldehyde Fragment
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Aldol and a Roadblock
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Back on Course
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Synthesis of Methyl Ketone Fragment
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Synthesis of Methyl Ketone Fragment
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Synthesis of Aldehyde Fragment
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Aldol and Cyclizations
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Completion of the Natural Product

Me OTIPS O OMe
1. NaBH,, CeCls

’

2. m-CPBA, 52%

1. Me3OBF,4, 2,6-di-t-Bu-pyr

'

2. AN HCI, 43%

(+)-peluroside A

OMe




