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Indolizidine Alkaloids
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Rovis' Initial Approach towards Indolizidines
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Application to Terminal Alkynes with Chiral Ligands
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Additional Applications
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Overriding Substrate Bias
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Revisiting the Mechanism

H

Alkyl

N
C

O

N

O

Alkyl
R

Rh(I)/L

Previous Work 
(A)

Topic Paper
(B)

or
N

Alkyl

O
R

Proposed Mechanism

Rh
Ln

N

O

Alkyl

N
LnRh

O

N

Ln
Rh

O

N

B

A

LnRh

Alkyl

O

Path
A

Path
B

Path
A'

N

Ln
Rh

Alkyl

O

1 2

1

1

1

Path
B

CO
migration

Previously, Path A is favored, presumably due to 
relatively low steric interactions between the alkyl side 
chain of the alkyne and the taddol-derived ligand on the 
Rhodium catalyst. Product A is generated.

Previously, when the steric interaction is increased (aryl 
or branched alkyl acetylenes) Path B becomes more 
favorable, leading to product B.

When the catalyst is modified to the binol-derived 
phosphoramidites (especially the 3/3' subsituted 
variants) the increase in steric interactions due to the 
catalyst overrides the substrate bias, leading to Path B 
and the formation of product B.

Additional substitution on the olefin (R) does not appear 
to play a part in the mechanistic pathway.

N
C

O

RhLn

R

R

R

RR

R R

Rob Lettan @ Wipf Group Page 7 of 11 5/2/2009



Synthesis of Indolizidine Alkaloid (—)-209D
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Synthesis of 5-Alkyl Indolizinones
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Application to Disubstituted Isocyanate
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Summary

Utilizing a Rhodium (I) catalyzed process in the presence of chiral ligands the Rovis group has 
developed a method for the product selective and enantioselective process for the synthesis of 
Indolizidine alkaloids.

This methodology has been applied to the synthesis of the efficient enantioselective synthesis 
natural products (+)-lasubine II and alkaloid (—)-209D.

This route can be enivisioned to access other more-complex 5-substituted indolizidine alkaloids, 
including FR901483, the cylindricines, and derivatives of these compounds.

An improvement on the selective synthesis of corresponding quinolzinones is still necessary.
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