
Organic Chemistry 

 2th Edition 
Paula Yurkanis Bruice 

Chapter 1 

 
Electronic Structure  

and  

Covalent Bonding 

 

 

 
Irene Lee 

Case Western Reserve University 

Cleveland, OH 

©2007, Prentice Hall 



• Organic compounds are compounds containing carbon 

• Carbon neither readily gives up nor readily accepts  

   electrons 

• Carbon shares electrons with other carbon atoms as  

  well as with several different kinds of atoms 

Organic Chemistry 



Lewis’s theory: an atom will give up, accept, or share electrons in 

order to achieve a filled outer shell or an outer shell that contains 

eight electrons 



Ionic Bonds Are Formed by the Transfer of Electrons 

Attractive forces between opposite charges are called electrostatic  

attractions 



Covalent Bonds Are Formed by Sharing Electrons 





• Equal sharing of electrons: nonpolar covalent bond  

  (e.g., H2)  

• Sharing of electrons between atoms of different  

  electronegativities: polar covalent bond (e.g., HF) 



A polar covalent bond has a slight positive charge on one  

end and a slight negative charge on the other 





Electrostatic Potential Maps 



which bond is the most polar?  
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Lewis Structure 

Formal charge =  

number of valence electrons – 

(number of lone pair electrons +1/2 number of bonding electrons) 
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Important Bond Numbers 
Neutral 

Anionic 



Q Which of the following pairs will 

have the same bond number? 

 
 

A) H and Cl     B) C and O           

C) N+ and C          D) B and F 



Bonding in Methane 



Hybridization of One s and Three p Orbitals 



The orbitals used in bond formation determine the  

bond angles  

• Tetrahedral bond angle: 109.5° 

• Electron pairs spread themselves into space as far from  

  each other as possible 



The Bonds in Ethane 



Bonding in Ethene: A Double Bond 
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Structure of Alkene 



Bonding in Ethyne: A Triple Bond 



Bonding in the Methyl Cation  



Bonding in the Methyl Radical 



Bonding in the Methyl Anion 



Bonding in Water 



Bonding in Ammonia and in the 

Ammonium Ion 



What is the hybridization of 1, 2, 3, 4, and 5?  
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Summary 

• The shorter the bond, the stronger it is 

• The greater the electron density in the region of orbital  

   overlap, the stronger is the bond 

• The more s character, the shorter and stronger is the  

   bond 

• The more s character, the larger is the bond angle 


