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The p-bond character of Fischer type carbene complexes is best represented by a  

M-C-X three-centred four–electron bond with the p-electron density mainly located 

at either the M(dxz) orbital of M or the p orbital of the heteroatom 'X' in the 

carbene ligand. 

 

However, in reality the true M=C bond order is much less than 2, as observed by x-

ray crystallography,favouring the acyl form. 
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The M=C bond can be polarized in one way or the other given the large flexibility of 

electronic properties of transition-metal fragments. 

                             M+  ― C–              M = C                M–  ―  C+ 

One can distinguish the cationic or neutral complexes of electrophilic carbene of Pettit 

type, that tend to behave somewhat as carbocations coordinated to transition metals, and 

the neutral metal complexes of nucleophilic carbine complexes of Schrock type that tend 

to react as ylids. 

It has been suggested that complexes of electrophilic carbenes be considered as the 

combination of a metal fragment with a singlet carbene, a ligand, whereas the complexes 

of nucleophilic carbenes are the combination of a metal fragment with a triplet carbene, 

an X2 ligand (as shown in scheme below). Free methylene is a triplet in the ground state 

and has a low-energy singlet excited state. Carbene-bearing electron withdrawing 

substituents such as Fischer’s carbenes are singlets. However, Pettit’s iron-methylene 

species has a strongly electrophilic methylene, which is explained by the positive charge 

and electron-withdrawing carbonyl ligands. 
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