
CHEM – 465 Organometallic & Bio-
inorganic Chemistry (Cr.03) 

 Nature of metal-carbon bonds: Compounds with Metal-Carbon single bonds; Compounds with 
Metal-Carbon π- bonds; Classification of organometallic compounds and 18- electron rule.  
Compounds of transition metals: Single, double and triple bonds to carbon, (compound types, 
Acyls, Alkylidene complexes and alkylidyne complexes), delocalized hydrocarbon systems, 
(alkene, olefins, allyl and Butadienes), Alkyne complexes, Cyclic π complexes (four, five and six 
member rings),  
Fundamental Process in Reactions of Organotransition Metal Complexes: Ligand Coordination 
& dissociation; Oxidative addition & reductive Eliminations; Insertion & Extrusion reactions; 
Reaction of Coordinated ligands, Applications of organometalic compounds in synthetic 
chemistry and industry.  
Bio-Inorganic chemistry: Essential elements, Biochemistry of iron (iron storage and transport), 
Haemoglobin and myoglobins, Cytochromes, other natural oxygen carrier, Biochemistry of other 
metals (Zn, Cu, Co, Cr, Ni, and V), Metal based drugs. 
Recommended Books 
1. Huheey, J.E., Keiter, E.A. and Keiter, R.L. “Inorganic Chemistry: Principles of Structure and 
Reactivity”, 7th Ed., Harper and Row, New York, (2010). 
2. Garry L., Miessler, D. and Tarr, A. “Inorganic Chemistry” 3rd Edition, Pearson Education, Inc. NY 
(2004). 



Organometallic compound, any member of a class of  
substances containing at least one metal-to-carbon bond in 
which the carbon is part of an organic group.  The class 
includes such compounds as ferrocene, a remarkably 
stable compound in which an iron atom is sandwiched 
between two hydrocarbon rings. 
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Common Ligands in Organometallics  



Nature of metal-carbon bonds 













Bonding in Metal Carbonyls  













Metal-Carbon π- bonds 



















Metal-Carbon π- bonds 

MO diagram of ethene  molecules 


