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Carbenes

• Reagent (Intermediate) -> Direct participation

• Stable carbene (Reagents/ligands/catalysts)

• Tamed via transition metal complexes

– Electrophilic (Fischer)

– Nucleophilic (Schrock)

– Metathesis carbenes (Grubb/ Schrock)

Spectator ligand in transition metal complexes

for smooth & effective chemical transformations.















high oxidation states
early transition metals 

Ti(IV), Ta(V)
pi-donor ligands
hydrogen and alkyl 
substituents on carbenoid carbon

low oxidation state metals
middle and late transition metals 
Fe(0), Mo(0), Cr(0)
pi electron acceptor metal 
ligands
pi-donor substituents on   
methylene group such as alkoxy
and alkylated amino groups

http://en.wikipedia.org/wiki/Oxidation_state
http://en.wikipedia.org/wiki/Titanium
http://en.wikipedia.org/wiki/Tantalum
http://en.wikipedia.org/wiki/Oxidation_state
http://en.wikipedia.org/wiki/Iron
http://en.wikipedia.org/wiki/Molybdenum
http://en.wikipedia.org/wiki/Chromium
http://en.wikipedia.org/wiki/Pi_electron
http://en.wikipedia.org/wiki/Ligand
http://en.wikipedia.org/wiki/Substituent
http://en.wikipedia.org/wiki/Methylene
http://en.wikipedia.org/wiki/Alkoxy
http://en.wikipedia.org/wiki/Amino


Electrophilic Heteroatom Stabilised 
‘Fischer’ Carbene Complexes



Nucleophilic ‘Schrock’ Carbene Complexes

• Tebbe’s reagent


