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Types of reactions 
1- Addition reaction  

2- Substitution reaction  

They normally involves unsaturated compounds capable of  
accepting additional atoms. 

Atom or group replaces atom or group. 



3- Elimination reaction  
Atoms are removed to produce unsaturated compounds or ring. 

Types of reactions 
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Bond-Dissociation 
Enthalpies (BDE) 

•  Bond-dissociation enthalpies (BDE, also called 
Bond-dissociation energy) is the amount of 
enthalpy required to break a particular bond 
homolytically. 

•  Bond-dissociation requires energy (+BDE). 
•  Bond formation releases energy (-BDE). 
•  BDE can be used to estimate ΔH for a reaction. 

•  Homolytic cleavage: When the bond breaks, each atom gets 
one electron. 

•  Heterolytic cleavage: When the bond breaks, the most 
electronegative atom gets both electrons. 
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Homolytic and Heterolytic 
Cleavages 
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Bond Dissociation Energies for 
the Formation of Free Radicals 
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Stability of Free Radicals 

•  Free radicals are more stable if they are 
highly substituted. 
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Free Radicals 

•  Also electron-deficient. 
•  Stabilized by alkyl substituents. 
•  Order of stability: 

3° > 2° > 1° > methyl 
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Lewis Structures of Free 
Radicals 

•  Free radicals have unpaired electrons. 
•  Halogens have 7 valence electrons so one of them 

will be unpaired (radical).  We refer to the halides as 
atoms not radicals. 
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Alkanes 



Hydrocarbons are molecules that are made of carbon  
and hydrogen ONLY. 

Hydrocarbons 



Alkanes 
•  General formula:  CnH2n+2 

•  Found in everything from natural gas to 
petroleum. 

•  The smaller alkanes have very low boiling 
points (b.p.) therefore they are gases. 

•                   CH4           C2H6         C3H8 

         b.p.  -160oC         -89oC        -42oC    



Preparation of Alkanes 
•  1- Hydrogenation of alkenes  

•  2- Alkyl halides  
(a) Via hydrolysis of Grignard reagent 
(b) Reduction by metal and acid 
(c) Coupling with organo-copper compounds. 



Preparation of Alkanes 
•  (a) Hydrolysis of Grignard reagent  



Preparation of Alkanes 
•  (b) Reduction by metal and acid 



Preparation of Alkanes 
•  (c) Coupling with organo-copper 

compounds. 

i 

' 



Preparation of Alkanes 
•  (c) Coupling with organo-copper 

compounds. 

i 
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(1) Show how can you prepare n-butane from:1 
(a) n-butyl bromide  
(b) sec-butyl bromide and  
(c) 2-butene.  

Homework 

Complete the following equations:1 



Reactions of Alkanes 
•  1- Combustion  

•  2- Cracking (Pyrolysis) 

•  3- Halogenation 
– General reaction; examples 
– General mechanism; mechanism of 

specific example (CH4; propane) 
– Calculation of relative reactivities; Product 

ratios 



Reactions of Alkanes 
•  1- Combustion  



2-Cracking (Pyrolysis) 



(3) Halogenation 

Examples 

Reactivity                X2:  Cl2  >   Br2 
              H:   3o    >   2o    >    1o    >    CH3-H   



•  4.40 Among the isomeric alkanes of molecular formula 
C5H12 , identify the one that on photochemical chlorination 
yields  

 (a) A single monochloride 

 (b) Four isomeric monochlorides 

 (c) Three isomeric monochlorides 

 (d) Two isomeric dichlorides 

Homework 


