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Structural Chemistry of Hydrogen  

Introduction 

Nature and geometry of the hydrogen bond 
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non-conventional hydrogen bonds 

hydride complexes 
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Molecular hydrogen (H2) coordination compounds and σ-bond complexes 

� Structure and bonding of H2 coordination compounds 

� X–H σ-bond coordination metal complexes 

� Agostic bond 

� Structure and bonding of σ complexes  
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Structural Chemistry of Group 13 Elements  

Survey of the group 13 elements 

Elemental Boron 
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Borides 

Boranes  

� Classification of boranes  

� Wade’s Rules 

� Heteroboranes 
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Boranes and carboranes as ligands  

Boric acid and borates 
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Organometallic compounds of group 13 elements 
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Structural Chemistry of Group 14 Elements 

Allotropic modifications of carbon 

Compounds of carbon  
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Structural chemistry of silicon 

� Comparison of silicon and carbon 

� Metal silicides  

� Stereochemistry of silicon 
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Silicates 

� Classification of silicates 

� Zeolites 
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Heavier group 14 elements 

� Structures of halides and oxides of heavier group 14 elements  

� Subvalent halides  

� Oxides of Ge, Sn, and Pb  

� Polyatomic anions of Ge, Sn, and Pb 
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Organometallic compounds of heavier group 14 elements  

� Cyclopentadienyl complexes 

� Sila- and germa-aromatic compounds 

� Donor–acceptor complexes of Ge, Sn and Pb 
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Structural Chemistry of Group 15 Elements 

The N2 molecule 

Nitrogen ions and catenation of nitrogen 

Dinitrogen complexes 
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Compounds of nitrogen  

� Molecular nitrogen oxides 

� Nitric oxide (NO)  

� Oxo-acids and oxo-ions of nitrogen 

� Nitrogen hydrides 
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Structure and bonding of elemental phosphorus and Pn groups 

� Elemental phosphorus  

� Polyphosphide anions 

� Structure of Pn groups in transition-metal complexes 

� Bond valence in Pn species 
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Bonding type and coordination geometry of phosphorus  

� Potential bonding types of phosphorus 

� Coordination geometries of phosphorus 

Structure and bonding in phosphorus–nitrogen compounds  


