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Complementarity of Chiral Ru- and Mo-Based Olefin Metathesis Catalysts
Applications to Enantioselective Synthesis of Functionalized Piperidines

N

Ph N
Cbz

Ph

10 mol % Ru I cat.

20 equiv

90% ee, 70%
no solvent, 22 °C, 24 h

Cbz

N

Ph N
Cbz

Ph

10 mol % Mo cat.

10 equiv

82% ee, 80%THF, 22 °C, 24 h

Cbz

N

OTBS

N
Cbz

OTBS

Ph

5 mol % Ru I cat.

<2% conv

Cbz

N

OTBS

Ph N
Cbz

OTBS

Ph

10 mol % Mo cat.

10 equiv

96% ee, 86%THF, 22 °C, 24 h

Cbz

Ph20 equiv

no solvent, 22 °C, 24 h

Me
N

OTBS

Ph N
Me

OTBS

Ph

10 mol % Ru I cat.

33% ee, 33% conv

Me
N

OTBS

Ph N
Me

OTBS

Ph

5 mol % Mo cat.

94% ee, 95%THF, 22 °C, 1 h

no solvent, 22 °C, 24 h

20 equiv

10 equiv

Mo

N

Ph

Me

Me

O
O

N

O

N

Ru
Cl

Oi-Pr

Ph

Bn
N

OTBS

N
Bn

OTBS

Ph

5 mol % Ru I cat.

94% ee, 80%

Bn
N

OTBS

Ph N
Bn

OTBS

Ph

10 mol % Mo cat.

21% ee, 85%THF, 22 °C, 1 h

� Chiral Ru and Mo catalysts are complementary.

� The logic for the observed selectivity and reactivity levels is at times unclear.
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Increase Catalyst Activity by Lowering 
Strain of Metallacyclobutane Intermediate?

Chiral Bidentate NHC•Ru Complexes in Asymmetric Olefin Metathesis Reactions
Limitations: Driving Force for New Catalyst and Method Development

1. Limitation: Low Catalyst Activity
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Chiral Bidentate NHC•Ru Complexes in Asymmetric Olefin Metathesis Reactions
Limitations: Driving Force for New Catalyst and Method Development
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Chiral Bidentate NHC•Ru Complexes in Natural Product Synthesis
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Directed Catalytic Olefin Metathesis: Reactivity and Enantioselectivity Control by Enoates
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z  <2% RCM of cross partner

low strain release: slow RCM


