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Chapter 5

Reactions  of   Alkenes

and Alkynes



5.1 What Are the Characteristic Reactions of Alkenes?

5.2 What Is a Reaction Mechanism?

5.3 What Are the Mechanisms of Electrophilic Additions to Alkenes?

5.4 What Are Carbocation Rearrangements?

5.5 What Is Hydroboration–Oxidation of an Alkene?

5.6 How Can an Alkene Be Reduced to an Alkane?

5.7 How Can an Acetylide Anion Be Used to Create a New Carbon–

Carbon Bond?



5.1 What Are the Characteristic Reactions of Alkenes?

The most characteristic reaction 

of alkenes is addition to the 

carbon–carbon double bond in 

such a way that the pi bond is 

broken and, in its place, sigma 

bonds are formed to two new 

atoms or groups of atoms.



polymerization reaction

Reaction mechanism    A  step-by-step description of how a chemical reaction  occurs.
（反应机理）

A. Energy Diagrams and 
Transition States

Exothermic reaction

5.2 What Is a Reaction Mechanism?



（中间体）

Reaction intermediate

（反应中间体）

An unstable species that lies 

in an energy minimum

between two transition

states.



Rate-determining step

（速度决定步骤）

The step in a reaction 

sequence that crosses the 

highest energy barrier; the 

slowest step in a multistep 

reaction.



B. Developing a Reaction Mechanism

C. Some Common patterns in Reaction Mechanisms

Pattern 1: Add a proton



Pattern 2: Take a proton away.



Pattern 3: Reaction of an electrophile and a nucleophile to form a new 
covalent bond.

Pattern 4: Rearrangement of a bond.



Pattern 5: Break a bond to form a stable ion or molecule.

5.3 What are the Mechanisms of electrophilic additions to alkenes?

（烯烃亲电加成机理）

a. addition of HCl



Markovnikov’s rule:  In the addition of HX or H2O to an alkene, hydrogen 
adds to the carbon of the double  bond having the greater number of 
hydrogens.（氢总是加在含氢多的双键碳原子上。）



Mechanism
Electrophilic addition of hCl to 2-Butene

Step 1: Add a proton. The reaction begins with the transfer of a proton from HCl to 2-
butene, as  shown by the two curved arrows on the left side of Step 1:

碳正离子中间体

Step 2: Reaction of an electrophile and a nucleophile to form a new covalent bond. 



Carbocation
（碳正离子）



Relative Stabilities of Carbocations



WHy?  How to explain?





B. Addition of Water: Acid-Catalyzed Hydration

Step 1: Add a proton.



Step 2: Reaction of a nucleophile and an electrophile to form a new 
covalent bond.

Step 3: take a proton away.



C. Addition of Bromine and Chlorine



Mechanism

addition of Bromine with anti selectivity（溴反马式加成）

Step 1: Reaction of a nucleophile and an electrophile to form a new 
covalent bond.



Step 2: Reaction of a nucleophile and an electrophile to form a new 
covalent bond

5.4 What Are Carbocation Rearrangements?(略)



5.5 What Is Hydroboration–Oxidation of an Alkene（硼氢化—氧化）?



5.6 How Can an Alkene Be Reduced to an Alkane?





5.7 How Can an Acetylide Anion Be Used to Create a New Carbon–

Carbon Bond（延长碳链）?

Problem



5.8 How Can Alkynes Be Reduced to Alkenes and Alkanes?



作 业
5. 15、5.19、5.43、


	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17
	幻灯片 18
	幻灯片 19
	幻灯片 20
	幻灯片 21
	幻灯片 22
	幻灯片 23
	幻灯片 24
	幻灯片 25
	幻灯片 26
	幻灯片 27
	幻灯片 28

