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Utility of Chiral Sulfinimines

• Provide a general solution to the addition of nucleophiles to chiral
imines
– Sulfinyl group activates the C=N bond to nucleophlic addition
– Chiral N-sulfinyl exerts powerful stereodirecting effects.
– Nucleophilic addition possible to both enolizable and nonenolizable

sulfinimines.
– Epimerization of newly formed stereocenters inhibited by the ability of

the sulfinyl group to stabilize anions at nitrogen.
– Sulfinyl group can be removed under relatively mild acidic hydrolysis.

Zhou, P.; Chen, B.-C.; Davis, F. A. Tetrahedron, 2004, 60, 8003.
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Preparation of Chiral Sulfinimines

Zhou, P.; Chen, B.-C.; Davis, F. A. Tetrahedron, 2004, 60, 8003.

I.  Asymmetric oxidation of
sulfenimines

II.   Asymmetric iminolysis
of sulfinates and derivatives

III.  Condensation of
enantiopure primary
sulfinamides with
aldehydes and ketones

Mike @ Wipf Group 3 3/1/2005



Amino-ketodienes: Precursors in the Synthesis of
Chiral  4-Aminocyclopentenones

•  Enolate addition to the chiral
sulfinimine 3 produced the N-
sulfinyl-β-amino ester 4.

•  Reaction of 4 with lithium
dimethyl methyl phosphonate
provided the N-sulfinyl-δ-amino-
β-ketophosphonate 5.

•  Wittig chain extension
provided the desired α, β-
unsaturated 2-amino ketone 6 in
good yield.

Davis, F. A.; Wu, Y.  Org. Lett. 2004, 6(8), 1269-1272.
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Utilising RCM to
Generate Chiral 4-
Aminocyclopentenones

Davis, F. A.; Wu, Y. Org. Lett. 2004, 6(8), 1269-1272.
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Asymmetric Synthesis of syn-(2R, 3S)-Ethyl
Diamino-3-phenylpropanoates

Davis, F. A.; Deng, J. Org. Lett. 2004, 6(16), 2789-2792.
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Asymmetric Synthesis of anti-(2R, 3S)-Ethyl
Diamino-3-phenylpropanoates

Davis, F. A.; Deng, J. Org. Lett. 2004, 6(16), 2789-2792.
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Proposed Mechanism of Stereoinduction

Davis, F. A.; Deng, J. Org. Lett. 2004, 6(16), 2789-2792
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(–)-Agelastatin A

• Isolated in 1993 by Pietra
and co-workers from the
marine sponge Agelas
dedromorpha

• Unique tetracyclic
alkaloid possessing potent
cytotoxic activity

• Syntheses of this natural
product have been
reported by Weinreb
(racemic), Feldman, and
Hale

Davis, F. A.; Deng, J. Org. Lett. 2005, 7(4), 621-623
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Retrosynthetic Analysis of (–)-Agelastatin A

Davis, F. A.; Deng, J. Org. Lett. 2005, 7(4), 621-623
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Synthesis of (–)-Agelastatin A -- I.

Davis, F. A.; Deng, J. Org. Lett. 2005, 7(4), 621-623
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Synthesis of (–)-Agelastatin A -- II.

Davis, F. A.; Deng, J. Org. Lett. 2005, 7(4), 621-623
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Conclusions

• Total Asymmetric synthesis of the marine alkaloid (–)-
agelastatin A has been described in 11 steps and 9%
overall yield.

• Highlights of the synthesis included the sulfinimine-
mediated, enantioselective synthesis of a syn-α, β-diamino
ester, ring closing metathesis of a diaminoketodiene to
provide a C-ring core intermediate, and D-ring formation
by the addition of methyl isocyanate under reductive
conditions.

Davis, F. A.; Deng, J. Org. Lett. 2005, 7(4), 621-623
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