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The bicyclo[2.2.2]diazaoctane core

3 stephacidin A 4 malbrancheamide X = CI
5 malbrancheamide B X = H

Malbrancheamide 4 is a calmodulin (CaM) inhibitor.

Miller, K. A.; Figueroa, M.; Valente, M. W. N.; Greshock, T. J.; Mata, R.; Williams, R. M.
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Calmodulin (CaM)

Calmodulin (CALcium MODULated protelN)
is a calcium-binding protein expressed in all
eukaryotic cells.

In humans, CaM mediates processes such as
inflammation, metabolism, apoptosis,
muscle contraction, intracellular movement,
short-term and long-term memory, nerve
growth and the immune response.
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The bicyclo[2.2.2]diazaoctane core

3 stephacidin A

4 malbrancheamide X = CI
5 malbrancheamide BX =H
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Proposed Biosynthesis
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Cox, R. J.; Williams, R. M. Acc. Chem. Res. 2003, 36, 127-139.

The synthesis and biosynthesis of this compounds
have been probed for many years by the Williams
group.

Several members of the family have been synthezised
biomimetically using an intramolecular Diels-Alder
strategy .

Synthesis of Malbrancheamides by Williams
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1, malbrancheamide; X, Y = C! 3: X,Y=ClorH
2, malbrancheamide B; X=H, Y =CI |_
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H Me Me
4: X,Y=Clor H 5:X,Y=ClorH 6: X, Y=ClorH

Miller, K. A., Welch, T. R., Greshock, T. J., Ding, Y., Sherman, D. H., and Williams, R. M. J. Org. Chem. 2008, 73, 3116-3118.
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Synthesis of Malbrancheamides by Williams
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4a: X,Y=CI 3: X,Y=Cl or H
4b: X=ClI, Y=H |
4c: X=H, Y=CI -

13a: X,Y=Cl; 60% 14a: X,Y=Cl; 29%
13b: X=Cl, Y=H; 43% 14b: X=CI, Y=H; 27%
13c: X=H, Y=CI; 55% 14c: X=H, Y=CI; 31%

Miller, K. A., Welch, T. R., Greshock, T. J., Ding, Y., Sherman, D. H., and Williams, R. M. J. Org. Chem. 2008, 73, 3116-3118.

Synthesis of Malbrancheamides by Williams

DIBAL-H (20 eq)
—_—

toluene
13a: X,Y=C/ 1: X,Y=CI; 80%
13b: X=CI, Y=H 15: X=Cl, Y=H; 68%
13c: X=H, Y=CI 2: X=H, Y=CI; 74%

Miller, K. A., Welch, T. R., Greshock, T. J., Ding, Y., Sherman, D. H., and Williams, R. M. J. Org. Chem. 2008, 73, 3116-3118.




Proposed Biosynthesis
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Cox, R. J.; Williams, R. M. Acc. Chem. Res. 2003, 36, 127-139.

The problem:
There is no evidence for a “Diels-Alderase” involved in the process.

Retrosynthetic plan
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Will this work?
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Scheme 6. Planned cationic cascade route to complex bridged DKPs.

Pichowicz, M., Simpkins, N. S., Blake, A. J., and Wilson, C. Tetrahedron 2008, 64, 3713

Synthesis of hydroxamic acid derivative 13a

“Seebach acetal”

O% b BnO~.
>/N H HN
t-Bu
1MR=H 13
a
12 R = prenyl

“ Reagents and conditions: (a) LDA, THF, —78 °C, prenyl bromide, 76%;
(b) BnONH,, n-BuLi, THF, —78 °C, 75%.
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Self reproduction of chirality

Seebach, D.; Boes, M.; Naef, R.; Schweizer, W. B., J. Am. Chem. Soc. 1983, 105, 5390-5398.

Amide formation and DKP synthesis
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MeOL on  97% 17
14 16
0
\-NHOBn
HN Boc
Cl N o) .
13 / \-NHOBN _ “POH,
HATU, i-PrNEf, SEMO -\ CBr,, 50 °C
MeCN N
T4% 0
19
18 Z:E, 3:1
Chen, M.-Y.,, and Lee, A. S.-Y.J. Org. Chem. 2002, 67, 1384.
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Completion of the synthesis
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Completion of the synthesis

Cl N

Ho\ TMSOTY, CH,Cl,
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N- 0°Cto RT 64%, 4:1 dr

” 20R = OBn j Sml, LiCl
(F6R=H

THF, RT, 70%

DIBAL-H
toluene

RT, 63%

Miller, K. A., Welch, T. R., Greshock, T. J., Ding, Y., Sherman, D. H., and Williams, R. M. J. Org. Chem. 2008, 73, 3116.
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