《有机化学(下)》课程教学大纲（三号黑体）
课程代码：09041040
课程类别：大类基础课程
授课对象：强化班 专业
开课学期：春季
学    分：3学分
主讲教师：王兴旺
指定教材：T. W. Graham Solomons, Craig B.Fryhle, 《Organic Chemistry》(第8版影印版),化学工业出版社，2004。
一、教学目的：
有机化学是介绍含碳类化合物-有机化合物化学性质的一门科学。有机化合物通常被称为有机分子，它涵盖了生活的方方面面，脂肪、糖类、蛋白质、核酸都是含碳化合物。有机化学课程的任务是帮助学生全面了解和掌握有机化学的基本知识和有机化学的最新进展，使学生对有机化学这门学科形成一个符合逻辑的、完整的框架体系。课程的第一部分着重于讲解有机化学的一般性的概念；第二部分，介绍各种有机官能团类化合物的性质及它们之间的相互转化；第三部分，介绍三种类型的有机酸碱理论；第四部分，在前三章的基础上介绍一些高等有机化学的概念；第五部分，介绍一些基本的有机化合物结构鉴定的基本知识及复杂的有机化合物分子的逆合成分析。
二、课程内容
Chapter 16 Aldehydes and Ketones 1. Nucleophilic Addition to the Carbonyl Group716

16.1
Introduction 717


16.2
Nomenclature of Aldehydes and Ketones 717

16.3
Physical Properties 719

16.4
Synthesis of Aldehydes 720

16.5
Synthesis of Ketones 724

16.6
Nucleophilic 
Additon to the Carbon-Oxygen Double Bond 728

16.7
The Addition of Alcohols : Hemiacetals and Acetals 731

16.8
The Addition of Primary and Secondary Amines 738

16.9
The Addition of Hydrogen Cyanide 743

16.10
The Addition of Ylides: The Witting Reaction 745

16.11
The Addition of Organometallic Reagents: The Reformatsky Reaction 749

16.12
Oxidation of Aldehydes and Ketones 751

16.13
Chemical Analyses for Aldehydes and Ketones 735

16.14
Spectroscopic Properties of Aldehydes and Ketones 754

Chapter 17 Aldehydes and Ketones 2.Aldol Reactions 769

17.1
The Acidity of the α Hydrogens of Carbonyl Compounds: Enolate Anions 770

17.2
Keto and Enol Tautomers 772

17.3
Reactions Via Enols and Enolate Anions 773

17.4
The Aldol Reaction : The Addition of Enolate Anions to Aldehydes and Ketones 779

17.5
Crossed Aldol Reactions 784

17.6
Cyclizations via Aldol Condensations 789

17.7
Lithium Enolates 791

17.8
α-Selenation : A Synthesis of α,β-Unsaturated Carbonyl Compounds 796

17.9
Additions toα,β-Unsaturated Carbonyl Compounds 797

Chapter 18 Carboxylic Acids and Their Derivatives. Nucleophilic Addition-Elimination at the Acyl Carbon 813

18.1
Introduction 814

18.2
Nomenclature and Physical Properties 814

18.3
Preparation of Carboxylic Acids 823


18.4
Nucleophilic Addition-Elimination at Acyl Carbon 826

18.5
Acyl Chlorides 828

18.6
Carboxylic Acid Anhydrides 830

18.7
Esters 832

18.8
Amides 838

18.9
Derivatives of Carbonic Acid 846

18.10
Decarboxylation of Carboxylic Acids 848

18.11
Chemical Tests for Acyl Compounds 851

Chapter 19 Synthesis and Reaction of β-Diccrbonyl Compounds: More Chemistry of Enolate ions 878

19.1
Introduction 879

19.2
The Claisen Condensation : The Synthesis of β-Keto Esters 880

19.3
The Acetoacetic Ester Synthesis of Methyl Kethones (Substituted Acetone) 885

19.4
The Malonic Ester Synthesis : Synthesis of Substituted Acetic Acids 891

19.5
Further Reactions of Active Hydrogen Compounds 895 

19.6
Direct Alkylation of Esters and Nitriles 896

19.7
Alkylation of 1,3-Dithianes 897

19.8
The Knoevenagel Condensation 898

19.9
Michael Additions 898

19.10
The Mannich Reaction 900

19.11
Synthesis of Enamines : Stork Enamine Reactions 902

19.12
Barbiturates 907

Chapter 20 Amines 940

20.1
Nomenclature 941

20.2
Physical Properties and Structure of Amines 943

20.3
Basicity of Amines :Amine Salt 945

20.4
Some Biologically Important Amine 952

20.5
Preparation of Amines 954

20.6
Reactions of Amines 962

20.7
Reactions of Amines with Nitrous Acid 963

20.8
Replacement Reactions of Arenediazonium Salts 966

20.9
Coupling Reactions of Arenediazonium Salts 969

20.10
Reactions of Amines with Sulfonly Chlorides 972

20.11
The Sulfa Drugs : Sulfanilamide 974

20.12
Analysis of Amines 977

20.13   Eliminations Involving Ammonium 979

Chapter 21 Phenols and Aryl Halides : Nucleophilic Aromatic Substitution 1000

21.1    Structure and Nomenclature of Phenols 1001

21.2    Naturally Occurring Phenols 1002

21.3    Physical Properties of Phenols 1003


21.4    Synthesis of Phenols 1003

21.5    Reactions of Phenols as Acids 1008

21.6    Other Reactions of the O-H Group of Phenols 1010

21.7    Cleavage of Alkyl Aryl Ethers 1011

21.8    Reactions of the Benzene Ring of Phenols 1012

21.9    The Claisen Rearrangement 1014

21.10   Quinones 1015

21.11   Aryl Halides and Nucleopholic Aromatic Substitution 1016 

21.12   Spectroscopic Analysis od Phenols and Aryl Halides 1025

Chapter 22 Carbohydrates 1072

22.1    Introduction 1073

22.2    Monsaccharides 1076

22.3    Mutarotation 1081

22.4    Glycoside Formation 1082

22.5    Other Reactions of Monosaccharides 1085

22.6    Oxidation Reactions of Monosaccharides 1088

22.7    Reduction of Monosaccharides : Alditols 1093

22.8    Reactions of Monosaccharides with Phenylhydrazine : Osazone 1094

22.9    Synthesis and Degradstion of Monosaccharides 1095

22.10   The D Family of Aldoses 1097

22.11   Fischer’s Proof of the Configuration of D-(+)-Glucose 1099

22.12   Disaccharides 1102

22.13   Polysaccharides 1107

22.14   Other Biologically Important Sugars 1113

22.15   Sugars that Contain Nitrogen 1114

22.16   Glycolipids and Glycoproteins of the Cell Surface : Cell Recognition and the Immune System 1116

22.17   Carbohydrate Antibiotics 1119

Chapter 23 Lipids 1129 

23.1    Introduction 1130

23.2    Fatty Acids and Triacylglycerols

23.3    Terpenes and Terpenoids 1311

23.4    Steroids 1143

23.5    Prostaglandins 1153

23.6    Phospholipids and Cell Membranes 1154

23.7    Waxes 1158

Chapter 24 Amino Acids and Proteins 1166

24.1    Introduction 1167

24.2    Amino Acids 1168

24.3    Synthesis of α- Amino Acids 1173

24.4    Polypeptides and Proteins 1117

24.5    Primary Structure of Polypeptides and Proteins 1181

24.6    Examples of Polypeptide and Protein Primary Structure

24.7    Polypeptide and Protein Synthesis 1189

24.8    Secondary,Tertiary,and Quaternary Structure of Proteins 1195

24.9    Introduction to Enzymes 1200

24.10   Lysozyme : Mode of Action of an Enzyme 1202

24.11   Serine Proteases 1203

24.12   Hemoglobin : A Conjugated Protein 1210

24.13   Purification and Analysis of Polypeptides and Proteins 1211

24.14   Proteomics 1213

Chapter 25 Nucleic Acids and Protein Synthesis 1220

25.1    Introduction 1221

25.2    Nucleotides and Nucleosides and Nucleotides 1225

25.3    Laboratory Synthesis of Nucleosides and Nucleotides 1225

25.4    Deoxyribonucleic Acid : DNA 1228

25.5    RNA and Protein Synthesis 1236

25.6    Determining the Base Sequence of DNA : the Chain Terninating(Dideoxynucleotide Method) 1243

25.7    Laboratory Synthesis of Oligonucleotides 1247

25.8    The Polymerase Chain Reaction 1249

25.9    Sequencing of the Human Genome : An Instruction Book for the Molecules of Life 1251

三、各章课时分配表
	  章序号
	章内容
	学时数

	16
	Aldehydes and Ketones 1. Nucleophilic Addition to the Carbonyl Group
	8

	17
	Aldehydes and Ketones 2.Aldol Reactions
	8

	18
	Carboxylic Acids and Their Derivatives. Nucleophilic Addition-Elimination at the Acyl Carbon
	8

	19
	Synthesis and Reaction of β-Diccrbonyl Compounds: More Chemistry of Enolate ions
	8

	20
	Amines
	8

	21
	Phenols and Aryl Halides : Nucleophilic Aromatic Substitution
	8

	22
	Carbohydrates
	6

	23
	Lipids
	6

	24
	Amino Acids and Proteins
	6

	25
	Nucleic Acids and Protein Synthesis
	6

	总        计
	72
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