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Transition-metal-catalysed insertion reaction 
starting with diazo compounds

Efficient tool for the construction of C-X bonds under mild reaction conditions



First attempts of metal-catalysed O-H 
insertion reactions

Yields 90-94%, 
ee=0%
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Yields 75%, 
de=5% (MeOH), 50% (H20)

[Rh]=Rh2(5 S-MEPY)4

Yields 59%, 
ee=8%
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insertion reactions
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[Cu]=CuCl, Cu(OTf)2
Or CuPF6
Yields 63-79%, 
ee=98%

First attempts of metal-catalysed O-H 
insertion reactions
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First attempts of metal-catalysed O-H 
insertion reactions

Yields 70-91%, 
ee=50-94%



Enantioselective iron-catalysed O-H 
bond insertions

Metal and ligand evaluation:
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Ligand investigation for O-H insertion of Butanol :
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insertions

Screening of 
alcohols:
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Insertion of water :
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Insertion of water (continued):
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Application in total synthesis :

Contemporary Drug Synthesis, J. Li et al. Wiley Interscience, 2004 :

Cl

OH

OHO
Cl

OH

O OMe
Cl

OTs

O OMe

S N S N

Cl
O OMe

MeOH, H2SO4
Reflux 2h
94%

TsCl, LiClO4
Pyridine, Dichloroethane, 2h
85%

K2CO3 30%, DCM, H2O
70°C, 3.5 H , 
45%



Conclusion

Iron : low price, environmentally benign and ready available
A ideal alternative to precious metal for catalytic asymmetric synthesis
A new “Greener catalyst”

For the first time enantioselectivities obtained with this O-H insertion
reaction using iron catalyst surpass those obtained with other
transition-metal catalyst.

A catalyst stable enough to handle in air without loss of either reactivity 
or enantioselectivity


