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Chapter 7

Haloalkanes
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7.1 How Are Haloalkanes Named?

A. IUPAC Names

B. Common Names

-X作为取代基命名，母体可为烷烃、烯烃等



亚甲基氯 氯仿 甲基氯仿 三氯乙烯、九氯



7.2 What Are the Characteristic Reactions of Haloalkanes?

Nucleophile(亲核试剂) An atom or a group of atoms that donates a pair of electrons to 
another atom or group of atoms to form a new covalent bond.

Nucleophilic substitution（亲核取代） A reaction in which one nucleophile is substituted 
for another.



β-Elimination reaction(β-消除反应) The removal of atoms or groups of atoms from two adjacent 
carbon atoms, as for example, the removal of H and X from an alkyl halide or H and OH froman 
alcohol to form a  carbon–carbon double bond.



7.3 What are the products of Nucleophilic aliphatic Substitution 

reactions?





7.4 What are the S
N
2 and S

N
1 Mechanisms for NucleophilicSubstitution?

A. S
N
2 Mechanism

Bimolecular reaction （双分子亲核取代）A reaction in which two species are involved in 
the reaction leading to the transition state of the rate-determining step.



nversion of configuration（构型翻转） The reversal of the arrangement of atoms or groups 
of atoms about a reaction center in an SN2 reaction.



B. S
N
1 Mechanism

Unimolecular reaction（单分子亲核取代） A reaction in which only one species is involved in 
the reaction leading to the transition state of the rate-determining step.







（外消旋化）



SN1反应特点

1、两步完成

2、反应速度只与RX有关

4、产物可能存在外消旋化

SN2反应特点:

1、一步完成

2、反应速度和RX、亲核试剂有关

3、无中间体

4、产物构型翻转（瓦尔登转化）

3、中间体C+(重排产物) 



7.5 What Determines Whether S
N
1 or S

N
2 Predominates?

A. Structure of the Nucleophile

亲
核
性
增
加

亲核试剂主要影响双分子
亲核取代（ SN2 ）反应



B. Structure of the Haloalkane SN1：电子效应

SN2：空间效应

1. Relative stabilities of carbocations（碳正离子稳定性）.

碳正离子越稳定越倾向于SN1反应

2. Steric hindrance（空间位阻）.

RX结构越简单越倾向于SN2



小结： 普通卤代烃的SN反应

对SN1反应：3ºRX > 2ºRX > 1ºRX 

对SN2反应：1º RX > 2ºRX > 3ºRX 

叔卤代烷主要进行SN1反应，伯卤代烷主要进行SN2反应，仲卤代

烷两种历程均可，由反应条件决定。



C. The leaving group

阴离子稳定性更强;共轭酸的酸性更强

亲核和消除反应中很少作为离去基团
离去性能增强





D. The Solvent

Protic solvent（质子溶剂）： A hydrogen bond donor solvent as（氢键的供体）, for example, 
water, ethanol, and acetic acid. We define hydrogen bond donors as compounds containing 
hydrogens that can participate in H-bonding（含有H并能参与氢键的形成）.

质子溶剂更有利于SN1历程，



非质子溶剂更有利于SN2

Aprotic solvent   A solvent that cannot serve  as a hydrogen bond  donor as, for example, 
acetone, diethyl ether(乙醚), and dichloromethane（CH2Cl2）.





7.7 What Are the Products of B-Elimination?

Dehydrohalogenation（脱HX） Removal of -H and -X  from adjacent carbons; a type of 
β-elimination.



Zaitsev’s rule  A rule stating that the major product from a β-elimination reaction is
the most stable alkene; that is, the major product is the alkene with the greatest number 
of substituents on the carbon–carbon double bond（双键上连有较多取代基的烯烃）.



7.8 What Are the E1 and E2 Mechanisms for β-Elimination?

A. E1 Mechanism

E1 reaction of 2-bromo-2-methylpropaneE





B. E2 Mechanism

E2 reaction of 1-bromopropane





Predict the Type of B-Elimination Reaction  a Haloalkane Will Undergo

(a) Classify the structure of the haloalkane. Primary haloalkanes will not undergo E1 reactions. 

Secondary and tertiary haloalkanes will undergo both E1 and E2 reactions.（伯卤代烷不发

生E1反应；仲、叔卤代烷可以发生E1和E2反应）

(b) Identify and assess the base. E2 reactions are favored with strong bases and rarely occur 

with weak bases. E2 reactions can occur in any solvent. E1 reactions can occur with both weak 

and strong bases, but require polar protic solvents to stabilize the carbocation formed in the 

first step of the reaction.（强碱更有利于E2， E2 可以发生在任何溶剂中；E1在弱碱和强碱中都能

发生，但是需要极性的质子化溶剂）



7.9 When Do Nucleophilic Substitution and β-Elimination Compete?

取代和消除反应同时存在、相互竞争

A. SN 1-versus-E1 Reactions





1. Branching at the α-carbon or β-carbon(s) increases steric hindrance about the α-carbon 
and significantly retards SN2 reactions. By contrast, branching at the α-carbon or β-carbon(s) 
increases the rate of E2 reactions because of the increased stability of the alkene product.
（ α-C/ β-C(s)上支链增加，位阻增加，烯烃稳定性增加，更有利于E2 ）
2. The greater the nucleophilicity of the attacking reagent, the greater is the SN2-to-E2 ratio. 
Conversely, the greater the basicity of the attacking reagent, the greater is the E2-to-SN2 
ratio. （亲核性强有利于SN2，碱性强有利于E2）

B. SN2-versus-E2 Reactions
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