《有机化学实验1-2》（双语）教学大纲
Organic Chemistry Experiments1-2(Bilingual)
课程代码：BK001007/ BK001008         学时： 54/54     学分：1.7/1.7
适用专业：应用化学、材料化学、循环工程        课程性质：必修 
1、 实验课的性质与任务
有机化学是一门以实验为基础的学科（Experimental organic chemistry is an integral and basic part of the organic chemistry course），随着新的实验技术不断出现，该实验课程正在向微量化、高效率、绿色化的方向发展（With the coming of new techniques, this course is being directed towards the development of small- scale experiments, high-efficient operations and the use of environment-friendly chemicals）。通过有机化学实验课程的学习，要求学生能够掌握有机化学实验的基本原理，有机物的合成、分离、纯化、表征的一般方法 (The purpose of this course is to provide an opportunity to observe the purify and reality of organic compounds and reactions, learn something about the operating techniques that are used in experimental organic chemistry an in other areas），加深对有机化学理论知识的理解(further understand the basic principles of organic chemistry)，培养学生养成“预习（包括查阅文献资料）→准备→实验→纪录→总结→讨论”的实验习惯(students should get into the habit of “preparation(consult references pre–lab)→experiment and recording(in-lab)→summary(post-lab)，从而培养严谨的科学态度和创新能力(Thus raises the rigorous scientific attitudes and the innovation ability)。
二、实验目的与要求

通过本课程的学习，应使学生达到以下目的：（Through this curriculum study，should enable the student to achieve the following goal:）
1. 掌握有机化学实验的基本操作（蒸馏、分馏、熔点测定、色谱等）。(Master the basic techniques of organic chemistry experiment, such as simple distillation and fractional distillation, etc.)

2. 学习有机化合物的合成、分离、纯化、鉴定的一般方法。(Study the principle and method of organic compounds, further learn separation, Purification and identifycation the corresponding compounds.) 

3. 加深对有机化学理论知识的理解。(Further understand the basic principles of organic chemistry)

4. 培养严谨的科学态度和创新能力。(Raises the rigorous scientific attitude and the innovation ability) 

为了使本课程有条不紊、安全地进行，必须遵循以下要求：（In order to ensure all experiments go smoothly an laboratory safety is observed, all students must abide by the following rules:）
1. 熟悉实验室的安全规则，学会正确使用水、电、煤气、通风橱、灭火器等，了解实验事故的一般处理方法。(Familiarize yourself with the safety rules for lab work and learn about how to correctly use water, power, gas, hood, fire extinguisher and so on. Get to know what to do in the event of experimental accidents. )

2. 做好实验的预习工作，了解所用药品的危害性及安全操作方法，按操作规范，小心使用有关仪器和设备，若仪器出现异常立即停止使用并报告教师。(Everyone, before doing the experiment, should be well prepared, understand the hazardous nature and safe usage of chemicals and promote safety consciousness. The experimental instruments and equipment must be used with care, adhering to their operating procedures, and all abnormal conditions should be report to instructor to minimize the operation hazards.)

3. 实验前，认真清点、检查玻璃仪器；实验中，合理使用玻璃仪器；实验后，洗净并妥善保管玻璃仪器，尤其应该学会玻璃仪器的洗涤方法。(Before doing an experiment, check all glass equipment. During the experiment, use it carefully and skillfully; after the experiment, clean it up and keep it in order.)

4. 实验过程中，要保持实验室和桌面的清洁，认真操作，遵守纪律，严格按照实验中所规定的实验步骤、试剂规格及用量来进行。若有改变，需要教师同意方可进行。(In the experiment, keep experimental area and the whole lab tidy, operate with care, and adhere to the experimental procedures as well as reagent specifications and dosage required in every experiment. If you want to make any change, ask instructor to get authorization. Do not leave an ongoing experiment unattended.)

5. 整个实验操作中要集中精力，避免大声喧哗，不准在实验室喝水和吃食物。(Your full attention must be given to what you are doing during the experimental period. Don’t be careless or clown around in lab. Don’t speak loudly or eat or drink in the lab.)

6. 实验中和实验结束后，各类固体废物和液体废物应分别放在指定的废物收集器中。(In-lab or post-lab, all kinds of solid or liquid waste should be placed in various authorized containers.)

7. 经教师批准，方可离开实验室。(Before leaving lab, check carefully water, power and the gas switched off safely, and wash your hands thoroughly with soap an water, If you want to leave lab, ask instructor to get authorization .)
三、实验项目设置情况
有机化学实验1，课程代码：BK001007
	序号
	实验项目名称
	学时
	开出要求
	实验项目类型

	
	
	
	必做
	选做
	基础型
	综合设计
	研究创新

	
	
	
	
	
	演示
	验证
	
	

	1
	有机化学实验的一般知识（General knowledge of  organicchemistry experiment
	4
	√
	
	√
	
	
	

	2
	重结晶
Recrystallization
	5
	√
	
	
	√
	
	

	3
	熔点、沸点测定
Determination of melting point
	5
	√
	
	
	√
	
	

	4
	蒸馏与分馏
Simple distillation and fractional distillation
	6
	√
	
	
	√
	
	

	5
	环己烯的制备
Synthesis of cyclohexene
	5
	√
	
	
	√
	
	

	6
	萃取与洗涤
Solvent extraction and solution washing
	5
	√
	
	
	√
	
	

	7
	水蒸气蒸馏
Steam distillation
	5
	√
	
	
	√
	
	

	8
	1-溴丁烷的制备
Synthesis of n-butyl bromide
	7
	√
	
	
	√
	
	

	9
	乙酸正丁酯的制备
Preparation of n-Butyl acetate
	6
	√
	
	
	√
	
	

	10

	乙酰苯胺的制备
Synthesis of acetanilide
	6
	√
	
	
	√
	
	

	11
	薄层色谱

Thin layer chromatography(TLC)
	3
	
	√
	
	√
	
	


有机化学实验2，课程代码：BK001008
	序号
	实验项目名称
	学时
	开出要求
	实验项目类型

	
	
	
	必做
	选做
	基础型
	综合设计
	研究创新

	
	
	
	
	
	演示
	验证
	
	

	1
	甲基橙的制备(Synthesis of Methyl Orange)
	6
	√
	
	
	√
	√
	

	2
	呋喃甲醇和呋喃甲酸的合成

（Preparation of 2-Furanmethanol and 2-Furoic Acid）
	7
	√
	
	
	√
	√
	

	3
	三苯甲醇的合成（Preparation of Triphenylmethanol）
	8
	√
	
	
	√
	√
	√

	4
	邻苯二甲酸二正丁酯的合成（Preparation of n-dibutyl phthalate ）   
	7
	√
	
	
	√
	√
	

	5
	辅酶催化安息香的制备
(Coenzyme Preparation and Characterization of Benzoin)
	7
	√
	
	
	
	√
	√

	6
	肉桂酸的合成

（Preparation and Characterization of Cinnamic Acid ）
	7
	√
	
	
	
	√
	√

	7
	乙酰水杨酸的合成（Preparation of Acetylsalicylic Acid ）
	6
	√
	
	
	
	√
	√

	8
	咖啡因的提取（Isolation of caffeine from tea leaves ）
	6
	√
	
	
	√
	√
	

	9
	2-取代苯基苯丙噁唑的微波法合成
Mircrowave-assisted preparation and characterization of 2-substituted phenylbenzoxazole
	6
	
	√
	
	
	√
	√

	10
	
	
	
	
	
	
	
	


四、各实验项目教学内容
有机化学实验1，课程代码：BK001007
实验项目一：有机化学实验的一般知识
（General knowledge of  organicchemistry experiment）  4学时
（一）实验目的要求
1. 了解有机化学实验的基本规则、安全知识（Understanding general rules for the organic chemistry lab, general lab safety）
2. 认识常用的仪器以及装置名称，掌握常用玻璃仪器的洗涤方法（To familiarzie with common lab equipment and apparatus, grasp the methods of how to wash chemistry instrument)
3. 实验纪录、实验报告的规范格式、和文献资料的查阅方法(how to keep a notebook to record/ report observations directly made during experi- ments, how to search organic chemistry literature.)
（二）实验材料和仪器设备

Round-bottom flask(圆底烧瓶）3-neck round-bottom flask（三颈圆底烧瓶或三口圆底烧瓶）Distill head（卡式蒸馏头）Claisen adapter（二口连接管）Claisen distill head（克氏蒸馏头）Vacuum distillation adapter（真空接受管）Distillation adapter（接受管）Thermometer adapter （温度计套管）Water- condenser（直形冷凝管）air- condenser（空气冷凝管）Allihn condenser(球形冷凝管）graham condenser（蛇形冷凝管）Separatory funnel（分液漏斗）Addition funnel （滴加漏斗）electric jacket（电热套）Mechanical stirrer（机械搅拌器）Magnetic Stirrers（磁力搅拌器）Digital melting-point apparatus(数字熔点仪）FT-IR spectrum（红外光谱仪）400MHz NMR(核磁共振仪）mass spectrum（质谱仪）
（三）实验内容

1. 实验目的与要求（The objectives and requirements of experiment）
    通过本课程的学习，应使学生达到以下目的：（Through this curriculum study，should enable the student to achieve the following goal:）
1.1. 掌握有机化学实验的基本操作（蒸馏分馏、熔点测定、色谱等）。(Master the basic techniques of organic chemistry experiment, such as simple distillation and fractional distillation, etc.)

1.2. 学习有机化合物的合成、分离、纯化、鉴定的一般方法。(Study the principle and method of organic compounds, further learn separation, Purification and identifycation the corresponding compounds.) 

1.3. 加深对有机化学理论知识的理解。(Further understand the basic principles of organic chemistry)

1.4. 培养严谨的科学态度和创新能力。(Raises the rigorous scientific attitude and the innovation ability) 

为了使本课程有条不紊、安全地进行，必须遵循以下要求：（In order to ensure all experiments go smoothly an laboratory safety is observed, all students must abide by the following rules:）
1.5. 熟悉实验室的安全规则，学会正确使用水、电、煤气、通风橱、灭火器等，了解实验事故的一般处理方法。(Familiarize yourself with the safety rules for lab work and learn about how to correctly use water, power, gas, hood, fire extinguisher and so on. Get to know what to do in the event of experimental accidents. )

1.6. 做好实验的预习工作，了解所用药品的危害性及安全操作方法，按操作规范，小心使用有关仪器和设备，若仪器出现异常立即停止使用并报告教师。(Everyone, before doing the experiment, should be well prepared, understand the hazardous nature and safe usage of chemicals and promote safety consciousness. The experimental instruments and equipment must be used with care, adhering to their operating procedures, and all abnormal conditions should be report to instructor to minimize the operation hazards.)

1.7. 实验前，认真清点、检查玻璃仪器；实验中，合理使用玻璃仪器；实验后，洗净并妥善保管玻璃仪器，尤其应该学会玻璃仪器的洗涤方法。(Before doing an experiment, check all glass equipment. During the experiment, use it carefully and skillfully; after the experiment, clean it up and keep it in order.)

1.8. 实验过程中，要保持实验室和桌面的清洁，认真操作，遵守纪律，严格按照实验中所规定的实验步骤、试剂规格及用量来进行。若有改变，需要教师同意方可进行。(In the experiment, keep experimental area and the whole lab tidy, operate with care, and adhere to the experimental procedures as well as reagent specifications and dosage required in every experiment. If you want to make any change, ask instructor to get authorization. Do not leave an ongoing experiment unattended.)

1.9. 整个实验操作中要集中精力，避免大声喧哗，不准在实验室喝水和吃食物。(Your full attention must be given to what you are doing during the experimental period. Don’t be careless or clown around in lab. Don’t speak loudly or eat or drink in the lab.) 实验中和实验结束后，各类固体废物和液体废物应分别放在指定的废物收集器中。(In-lab or post-lab, all kinds of solid or liquid waste should be placed in various authorized containers.) 经教师批准，方可离开实验室。(Before leaving lab, check carefully water, power and the gas switched off safely, and wash your hands thoroughly with soap an water, If you want to leave lab, ask instructor to get authorization .)

2. 实验室安全事项（General Lab Safety） 

2.1. 防火（ Fire-proof）
2.2. 防爆（Explosion-proof） 
2.3. 防中毒（Poisoning-proof）
2.4. 防化学灼伤（Prevent chemical burns）  
2.5. 防割伤和烫伤（Cuts and Scalds）  
3. 实验室常用仪器与装置（Common Lab Equipment and Apparatus）
3.1. 常用仪器（Lab Equipment）
Round-bottom flask(圆底烧瓶）3-neck round-bottom flask（三颈圆底烧瓶或三口圆底烧瓶）Distill head（卡式蒸馏头）Claisen adapter（二口连接管）Claisen distill head（克氏蒸馏头）Vacuum distillation adapter（真空接受管）Distillation adapter（接受管）Thermometer adapter （温度计套管）Water- condenser（直形冷凝管）air- condenser（空气冷凝管）Allihn condenser(球形冷凝管）graham condenser（蛇形冷凝管）Separatory funnel（分液漏斗）Addition funnel （滴加漏斗）electric jacket（电热套）Mechanical stirrer（机械搅拌器）Magnetic Stirrers（磁力搅拌器）Digital melting-point apparatus(数字熔点仪）FT-IR spectrum（红外光谱仪）400MHz NMR(核磁共振仪）mass spectrum（质谱仪）
4. 实验记录与报告的书写（Experimental Record and Lab Report） 

4.1. 实验目的（Purpose）     
4.2. 实验原理（Principle）  
4.3. 主要试剂和装置（Main reagents and apparatus）  

4.4. 实验步骤与现象（Experimental procedure）  

4.5. 结果与讨论（Results and discussion）   
4.6. 思考题（Questions）  
实验项目二：重结晶（Recrystallization）      5学时
（一）实验目的要求
1. 学习用来纯化固体有机化合物的重要操作-重结晶的基本原理与方法(Study the principle and procedure of  recrystallization used for purifying organic solids.)
2. 掌握抽滤\热过滤\菊花形滤纸的折叠等基本操作(Grasp the techniques of vacuum filtration（抽滤） and hot filtration （热过滤）and the filter paper folds（热过滤滤纸）).
3. 掌握重结晶的步骤与方法(Grasp the techniques of recrystallization).
（二）实验材料和仪器设备
乙酰苯胺（acetylaniline）纯净水（water） 活性炭（activated carbon）烧杯（beaker） 锥形瓶（erlenmeryer flask）酒精灯（alcohol lamp）抽滤装置（vacuum filtration appratus）电热套（electric jacket）滤纸（filter paper）
（三）实验内容
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4g acetyl aniline         250mL Erlenmeryer flask            50ml pure water        Heat to boiling         Add some water properly           Cool the solution slightly      Add 0.1g of activated carbon           Reheat it to boiling for 3-5 minutes       Filter the hot solution with a fluted filter papers               Cool it down           Vacuum filtrate         Rinse         drying          weight          Calc. yield%
实验项目三：熔、沸点的测定
（Determination of Melting Point & Boiling Point）    5学时
（一）实验目的要求
1. 了解熔点及沸点相关知识(Learn the knowledge of melting point and boiling point).
2. 掌握使用毛细管法测定物质熔沸点的方法(Grasp the methods to test melting point and boiling point with Capillary Tubes).
3. 掌握数字熔点仪的使用方法(Grasp the usage of Digital melting-point apparatus).
（二）实验材料和仪器设备
尿素（urea） 乙酰苯胺(acetylaniline) 尿素-肉桂酸(urea- Cinnamic acid) b形管（Thiele Tube）酒精灯（alcohol lamp）数字熔点仪（digital melting-point apparatus）
（三）实验内容

Determine of Cappillary-tube melting point of acetanilide, urea and mixture of acetanilide and cinnamic acid.

Determine of Cappilary-tube boiling point of ethanol and water.

The results will be given by tables as below,

Table 1. Results of melting point

	sample
	approximate m.p. (℃)
	accurate m.p.(℃)
	digital melting-point apparatus(℃)

	acetanilide
	
	
	

	urea
	
	
	

	mixture
	
	
	


Table 2. Results of boiling point

	sample
	accurate boiling point(℃)

	ethanol
	

	water
	


实验项目四：蒸馏与分馏
(Simple distillation and fractional distillation)       6学时
（一）实验目的要求
1. 学习用来纯化液体有机化合物的重要操作—蒸馏和分馏的基本原理与方法(Study the principle and methods of Simple Distillation and Fractional Distillation used for purifying organic liquids.)
2. 蒸馏和分馏乙醇和水的混合物(Simple distillation of alcohol, Separa- tion of ethanol-water mixture with fractional distillation.)
（二）实验材料和仪器设备
alcohol（乙醇）Round-bottom flask(圆底烧瓶）Distill head（卡式蒸馏头）Vacuum distillation adapter（真空接受管）Distillation adapter（接受管）Thermometer adapter （温度计套管）Water- condenser（直形冷凝管）fractional column（分馏柱）electric jacket（电热套）
（三）实验内容

1、simple distillation

20 mL 70% ethanol —— simple distillation (1～2d/ s)—— collect distillate with b. p. 78～82℃ —— d？

2、fractional distillation

25 mL 70% ethanol —— 50 mL round – bottom flask—— one or two tiny boiling chips—— condenser—— heating—— 2-3s / d—— record as follows
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实验项目五：环己烯的制备（Synthesis of cyclohexene）  5学时
（1） 实验目的要求
1. 学习制备环己烯的原理（Study the principle of the preparation of cyclohexene.）
2. 掌握环己烯制备的基本操作（Grasp the techniques of the preparation of cyclohexene.）
（二）实验材料和仪器设备
环己醇（cyclohexanol）85% 磷酸（85% phosphoric acid）氯化钠（sodium chloride）5% 碳酸钠水溶液（5% aqueous sodium carbonate solution）无水氯化钙（anhydrous calcium chloride）普通蒸馏和分馏装置 （simple distillation and fractional distillation）
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（三）实验内容

实验项目六：萃取与洗涤
（Solvent extraction and solution washing）  5学时
（一）实验目的要求
1. 学习萃取与洗涤的原理和方法(Study the principle and methods of Solvent extraction and solution washing).
2. 掌握溶剂的选取方法(Learn how to choose suitable solvent).
（二）实验材料和仪器设备
乙酸（acetic acid） 水( water) 乙醚 （diethyl ether）酚酞（phenolphthalein）0.2000M NaOH (base buret) 分液漏斗（seperated funnel）碱式滴定管 （base buret）
（三）实验内容

The extraction of acetic acid (乙酸, 10 mL) from an aqueous solution by diethyl ether (乙醚, 30 mL).

⑴ Single extraction (30mL)

⑵ Triple extraction (10mL*3)

CHAc=18 mol/ L, ρHAc=1.049g/ mL; CNaOH=0.2000 mol/L

Record the volume of NaOH, and calculate the extraction efficiency of single extraction and triple extraction, discuss the results and give explanation.
实验项目七：水蒸气蒸馏（Steam Distillation）       5学时
（一）实验目的要求
1. 学习水蒸气蒸馏纯化有机化合物的原理和方法(Study the principle and methods of Steam Distillation used for purifying organic liquids).
2. 掌握水蒸气蒸馏的操作方法(Grasp the techniques of steam distillation).
（二）实验材料和仪器设备
Separate isopentanol (异戊醇) and salicylic acid (水杨酸) mixture (10 mL). 0.1％ FeCl3 

分液漏斗（seperated funnel）水蒸气蒸馏装置（Steam distillation apparatus） 
（三）实验内容

⑴ Separate isopentanol (异戊醇) and salicylic acid (水杨酸) mixture (10 mL).
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① Assemble apparatus and keep the lines from the steam generator to three-neck flask as short as possible.

② Pour the distillate into the round-bottom flask.

③ Open the T-tube clamp and the vapor generator before distillation. Heat the steam generator, when steam goes out of vapor generator and begins to enter the flask, close the T-tube clamp.

④ Adjust the distillate rate at 1～2d/s.

⑤ Stop heating when no oily droplets are observed or the distillate turns transparent.

⑥ Open the clamp, remove the heat source, disassemble the apparatus, in turn.

⑵ production test 

① salicylic acid test
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10d solution         10d 0.1％ FeCl3, observe the phenomenon

② isopentanol test

10d solution         10d 5％ K2Cr2O7, 5d 16％H2SO4, heat, observe the phenomenon
实验项目八： 1-溴丁烷的制备(Synthesis of n-butyl bromide)   7学时
（一）实验目的要求
1. 学习以正丁醇和溴化钠以及浓硫酸反应制备正溴丁烷的原理和方法（Study the principle and method of preparing n-butyl bromide from n-butyl alcohol by treatment with sodium bromide and concentrated sulfuric acid.）
2. 学习带有尾气吸收的回流反应装置、简单蒸馏和洗涤操作（Learn the technique of reflux with a gas trap（尾气吸收） apparatus, simple distillation and washing.）
（二）实验材料和仪器设备
n-butyl alcohol(正丁醇）Sodium bromide（溴化钠）Concentrated sulfuric acid（浓硫酸）10% aqueous sodium hydroxide（NaOH水溶液）Anhydrous calcium chloride（无水氯化钙）
带有尾气吸收的回流装置（reflux with a gas trap apparatus）简单蒸馏装置（simple distillation apparatus）分液漏斗（seperated funnel）
（三）实验内容

Place 25 mL of 65% sulfuric acid solution in your 250 mL round bottom flask.  Be careful to use the 65% H2SO4 and NOT the 85% material that is available for a subsequent part of the experiment.  Using the wrong concentration leads to unpredictable and potentially dangerous results.  Cool the flask to 5 –10 °C in an ice bath.  Be sure to clamp your flask in place since an unsupported flask in an ice bath can tip over when the ice melts.When the solution is cold (5 -10 °C) slowly add 10 mL of 1-butanol a few mL at a time using a pipette or medicine dropper.  After each addition thoroughly mix and cool the solution in the ice bath.  When all of the 1-butanol has been added, weigh out 12.5 g of solid sodium bromide (NaBr) in a small beaker.  Slowly add the solid sodium bromide in small portions.  A good way to do this is to crease a piece of weighing paper and use this as a funnel, scraping the solid material into your flask using your spatula.  As you add the solid NaBr, swirl the flask in order to thoroughly mix it.  The sodium bromide will only partially dissolve.  When all of the NaBr has been added use your spatula to remove any solid material that is adhering to the inside of the ground glass joint of your 250 mL round bottom flask.  “Wet” the spatula in the solvent and use this to dissolve the solid material or wipe the joint with a piece of wet paper towel several times.  It is very important to remove this solid so that you get a tight fit between the 250 mL flask and the distilling column.  Otherwise HBr gas may escape into the laboratory.

实验项目九：乙酸正丁酯的制备(Preparation of n-Butyl acetate)  6学时
（一）实验目的要求
1. 学习通过酯化反应由正丁醇和冰醋酸制备乙酸正丁酯的原理和方法 (Study the principle and method of preparing n-Butyl acetate by direct esterification of acetic acid and n-butyl alcohol).
2. 掌握蒸馏、萃取及带有分水器的回流装置的操作方法 (Master the experimental technique of distillation，extraction and reflux with a water separator).
（二）实验材料和仪器设备
n-butyl alcohol（FW 74) 11.5mL(0.125mol）Glacial acetic acid（冰乙酸 FW 60）7.2mL（7.5g 0.125mol）Concentrated sulfuric acid（浓硫酸）10% sodium carbonate solution（碳酸钠）Anhydrous magnesium sulfate（无水硫酸镁）
reflux with a water separator (带有分水器的回流装置) simple distillation apparatus（简单蒸馏装置）seperated funnel（分液漏斗）
（三）实验内容

实验项目十：乙酰苯胺的制备（Synthesis of acetanilide）      6学时
（一）实验目的要求
1. Study the principle and method of preparing acetanilide by acetic anhydride （乙酸酐）and glacial acetic acid（冰乙酸） as the acetylating（酰基化） reagent.
2. Master the experimental technique of recrystallization.
（二）实验材料和仪器设备
Aniline（苯胺）Glacial acetic acid（冰乙酸）Zinc power（Zn）Acetic anhydride（乙酸酐）Sodium acetate（乙酸钠）Concentrated hydrochloride acid（浓盐酸）抽滤装置（vacuum filtration appratus）电热套（electric jacket）滤纸（filter paper） fractional distillation  digital melting-point apparatus
（三）实验内容

1. measure 10m L (10.2g, 0.11mol) of aniline into a 100m L round-bottom flask, add 17ml(17.8g, 0.30mol) of glacial acetic acid and 0.1g of zinc powder to the flask.

2. assemble a fractional column with a thermometer, and use a 50 ml Erlenmeyer flask as a collector.

3. put the round-bottom flask on an asbestos pad and heat the mixture to reflux, the flame must be controlled to keep the temperature of the distilling vapor being about 105℃.

4. after 1h, the reaction has finished. With stirring, the hot solution is poured into a beaker with 250ml of cooled water. In a few seconds a copious precipitate of acetanilide forms.

5. collect the product by suction filtration, wash it with ice-cold water, and recrystallize from water.

6. record the mass and melting range of the acetanilide obtained, calculate the yield.

Pure acetanilide is a colorless shaped crystal. 

7．Digital melting point apparatus
To measure the melting point, the digital melting-point apparatus is convenient, exactly easy to operate. For example, the WRS-1A digital melting-point apparatus adopts the technique such as photoelectric checking and digital temperature display, and is equipped with automatic show of early and full melt.
实验项目十一：薄层色谱Thin layer chromatography (TLC)  3学时(选做)
（1） 实验目的要求

1. 学习薄层色谱鉴定有机化合物的原理和方法(Study the principle and methods of Thin layer chromatography (TLC) used for identifying organic compouds).

2. 掌握薄层色谱的操作方法(Grasp the techniques of Thin layer chromatography (TLC).
（二）实验材料和仪器设备
Ortho-nitroaniline（邻硝基苯胺）; meta-nitroaniline （间硝基苯胺）; Ultraviolet lamp (254nm) 
(三) 实验内容

Identification of Ortho-nitroaniline and meta-nitroaniline  by  Thin layer chromatography (TLC)
有机化学实验2，课程代码：BK001008
实验项目一：甲基橙的制备(Synthesis of Methyl Orange)     6学时
（1） 实验目的要求
1. Study the principle and method of methyl orange from diazotized sulfanilic acid （对氨基苯磺酸重氮盐） and N, N-dimethylaniline by the diazo coupling reaction（重氮化偶联反应）。
2. Master the technique of recrystallization.
（二）实验材料和仪器设备
Sulfanilic acid,  N,N-dimethylaniline, Sodium nitrite, 10% aqueous sodium hydroxide solution, Concentrated hydrochloride acid,  Glacial acetic acid,  Sodium chloride
（三）实验内容

⑴ Diazotization

⑵ Coupling reaction

实验项目二：呋喃甲醇和呋喃甲酸的合成

（Preparation of 2-Furanmethanol and 2-Furoic Acid）   7学时
（1） 实验目的要求
1. 学习通过康尼扎罗反应由呋喃甲醛制备呋喃甲醇和呋喃甲酸的原理和方法 ( Study the principle and method of preparing 2-furanmethanol and 2-furoic acid from furfuraldehyde by the cannizzaro reaction（康尼扎罗反应）。).
2. 掌握减压蒸馏、重结晶等基本操作方法 (Master the techniques of vacuum distillation （减压蒸馏）recrystallization).
（二）实验材料和仪器设备
Furfuraldehyde （呋喃甲醛）（FW=96) 11.6g (0.12mol）: If stored for too long， the furfuraldehyde will turn into chocolate brown，and possibly contains water. So just distill to purify it before use. Collect the distillation cut between 155-162 ℃. Vacuum distillation is recommend. Collect the distillation cut between 54-55 ℃ /2.3kPa. The freshly distilled furfuraldehyde is colorless or a straw yellow liquid.

43%  aqueous sodium hydroxide solution ether（乙醚）hydrochloride acid(盐酸) polyethylene glycol（400）（聚乙二醇，分子量400）：As the reaction takes place between two phases, use the PEG-400 as the phase transition catalysts (PTC相转移催化剂)  anhydrous magnesium sulfate（无水硫酸镁）

（三）实验内容


实验项目三：三苯甲醇的合成
（Preparation of Triphenylmethanol）8学时
（1） 实验目的要求
1. 学习通过格林尼雅反应由三苯甲醇的原理和方法 ( Study the principle and method of preparing triphenylmethanol by the Grignard reaction（格林尼雅反应）。).
2. 掌握搅拌、回流、萃取、蒸馏重结晶等基本操作方法 (Master the techniques of stirring，reflux，extraction，distillation and recrystallization.).
（二）实验材料和仪器设备
bromobenzene （溴苯）（FW 157) 7.85g 5.3mL(0.05mol）; Anhydrous ether（FW 74)  b.p. 34.5 ℃; Magnesium turning or ribbon ）（FW 24.3) 1.4g (0.055mol): Bright magnesium ribbon can be used instead of magnesium turning. Scrape both side of the ribbon with an abrasive to remove any oxide, cut the ribbon into small pieces.; Benzophenone （FW 182) 9g (0.05mol; Iodine crystal : Add a small crystal of iodine and promote the heterogeneous(混杂的) reaction at the surface of the magnesium sometimes; Saturated ammonium chloride solution; Petroleum ether; 43%  aqueous sodium hydroxide solution

（三） 实验内容
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实验项目四：邻苯二甲酸二正丁酯的合成
（Preparation of n-dibutyl phthalate ）  7学时
（1） 实验目的要求
1. 学习通过酯化反应制备邻苯二甲酸二正丁酯的原理和方法 ( Learn the principle and method of preparing n-dibutyl phthalate by the esterification（酯化） of phthalic anhydride and n-butyl alcohol.).
2. 掌握搅拌、回流、萃取、蒸馏重结晶等基本操作方法 (Master the techniques of vacuum distillation（减压蒸馏）, extraction and reflux with a water separator（分水器）
（二）实验材料和仪器设备
    n-butyl alcohol（FW 74) 13mL(0.14mol）；Phthalic anhydride （邻苯二甲酸酐  FW 148）（6g 0.04mol）：Phthalic anhydride is the organic compound with the formula C6H4(CO)2O. It is the anhydride of phthalic acid. Phthalic anhydride is a principal commercial form of phthalic acid. It was the first anhydride of a dicarboxylic acid to be used commercially. This colourless solid is an important industrial chemical, especially for the large-scale production of plasticizers for plastics. In 2000, the world wide production volume was estimated to be about 3 million tonnes per year. Concentrated sulfuric acid（浓硫酸）；5% sodium carbonate solution（碳酸钠）.
（三） 实验内容


实验项目五：辅酶催化安息香的制备
(Coenzyme Preparation and Characterization of Benzoin)  7学时
（1） 实验目的要求
1.Study the principle and method of preparing benzoin（苯偶姻、安息香、二苯乙醇酮） from benzaldehyde（苯甲醛） as catalyzed by the coenzyme VB1 .
2.Master the basic techniques of recrystallization and vacuum filtration.
（二）实验材料和仪器设备
Vitamin B1, Benzaldehyde, 95%Ethanol, 10% Sodium Hydroxide

（三）实验内容

实验项目六：肉桂酸的合成

（Preparation and Characterization of Cinnamic Acid ）  7学时
(1） 实验目的要求
1. Learn the theory and method of the preparation of cinnamic acid through the perkin reaction.（柏琴反应）。 
2. Learn the experimental operation of reflux and steam distillation.（水蒸汽蒸馏）。
（二）实验材料和仪器设备
benzaldehyde(FW 106) 3.15g (0.03mol）：Benzoic acid may be produced by the automatic oxidation（自氧化）of benzaldehyde if it is stored for a long time. Benzaldehyde should be redistilled before use otherwise the existence of trace benzoic not only influences the progress of reaction, but also is difficult to be removed ,hence the quality of the product can be ensured. The fraction of 170-180℃ is collected and employed as the starting material.
Acetic anhydride (FW 102.9) 8.64g (0.085mol）：Acetic anhydride will irritate your eyes, so handle it with care. Dispense in the hood. Acetic anhydride may convert into acetic acid when it is exposed to moisture for a long time through hydrolysis and therefore it should be redistilled before use as well。Make sure that all your glassware and reagents are thoroughly dry before conducting the experiment。

Anhydrous potassium carbonate 4.2g （0.03mol）；Concentrated hydrochloric acid

（三） 实验内容

实验项目七：乙酰水杨酸的合成
（Preparation of Acetylsalicylic Acid ）  6学时
（1） 实验目的要求
1. 学习通过酯化反应制备乙酰水杨酸的原理和方法 (Learn the principle and method of preparing aspirin.).

2. 掌握乙酰水杨酸纯度鉴定的方法 (Use a chemical test to determine the purity of the preparation.).
（二）实验材料和仪器设备
Salicylic acid （水杨酸）(FW 138) 3.2g (0.023mol）

Acetic anhydride（乙酸酐） (FW 102.9) 5g (0.05mol）Acetic anhydride will irritate your eyes, so handle it with care. Dispense in the hood.

Concentrated sulfuric acid or phosphoric acid（浓硫酸或浓磷酸）
Commerical aspirin tables（商品化的阿司匹林药片）
95% Ethanol（乙醇）
1 % Ferric chloride（氯化铁）
（三）实验内容

实验项目八：咖啡因的提取
（Isolation of caffeine from tea leaves ） 5学时
（一）实验目的要求
1. 学习从茶叶中提取咖啡因的原理和方法 (Learn two different method of extraction including main principles and basic operations.).

2. 掌握液-固萃取、蒸馏等基本操作方法（Master the techniques of solid extraction（液-固萃取）， distillation.）
3. 掌握升华的操作方法 (Be familiar with the process of sublimation （升华）.).
（二）实验材料和仪器设备
Tea leaves（茶叶）；Ethanol（乙醇）；CaO powder（氧化钙粉末）：Neutralize with CaO to remove acidic substances such as tannic acid. Simple distillation(简单蒸馏装置)，sublimation apparatus（升华装置）。
（三）实验内容

实验项目九：2-取代苯基苯丙噁唑的微波法合成

Mircrowave-assisted preparation and characterization of 2-substituted phenylbenzoxazole    6学时（选做）
（一）实验目的要求
1. 掌握2-取代苯基苯丙噁唑的微波法合成的原理和操作（master the technique of microwave-assisted synthesis of 2-substituted phenylbenzoxazole）

2. 掌握使用核磁共振和红外光谱鉴定所合成的化学物结构master the characteristic method of FT-IR and 1H NMR.

（二）实验材料和仪器设备
o-Aminophenol（邻氨基苯酚）
4-bromobezoic acid（4-溴苯甲酸）
4-chlorobezoic acid（4-氯苯甲酸）
Polyphosphoric acid （聚磷酸）
90% ethanol（乙醇）
10% aqueous sodium bicarbonate（碳酸钠水溶液）
Home microwave（家用微波炉）；reflux apparatus（回流装置）
（三）实验内容
1. mix 1.091g of aminophenol and 2.01g of 4-bromobenzoic acid in 100 ml round-bottom flask，15 ml of polyphosphoric acid is added with stirring. Put the reaction flask into a microwave oven and attach an air condenser, adjust microwave power up to 260 W. radiate intermittently for 5 min and then take the flask out.under stirring, pour the warm mixture on to 80 g of crushed ice, and filter the solid product. Wash it with 30ml of 10% aqueous sodium bicarbonate and then with 30 ml of water. Recrystallize theproduct from 90% ethanol to obtain 1.8g of 2-(4-cholor phenyl)-benzoxazole or 2.0 g 2-(4-bromophenyl)-benzoxazole. 

2. determine the melting point. 2-(4-cholor phenyl)-benzoxazole, m.p. 153-154℃. 2-(4-bromophenyl)-benzoxazole, mp 142-143℃
3. determine the 1H NMR spectra of the products with CDCl3 as solvent, and point out the chemical shift of the corresponding hydrogen.
五、实验报告要求

实验完毕，根据预习和实验中的现象及数据记录等，及时而认真地写出实验报告。化学实验报告一般包括以下内容：
实验名称（Experiment title）

(一) 实验目的 Purpose of the experiment: Main techniques introduced by the experiment

(二) 实验原理 Principle of the experiment:  Theoretical background: Chemical reaction; balanced chemical equations or reaction mechanism

(三) 主要试剂和仪器 Main reagents and apparatus

(四) 实验装置图 Experimental installation diagram

(五) 实验步骤 Experimental procedure

(六) 实验纪录(现象、数据) Experimental observations: Color change, precipitation, solubilities, etc.

(七) 结果与讨论 Results and discussion: Analysis of your data and brief comment on sources of error in your experiment

(八) 结论 Conclusions

(九) 思考题 Questions
六、课程考核方式及成绩评定

（一）考核方式
平时成绩：(课堂提问//(学习态度//(课外资料收集整理//(预习报告//(实验报告//(其他；
结课后考试：(笔试//(操作。

（二）课程成绩评定办法
成绩构成：考勤(%//平时30 %//考试70%
（平时成绩应考查学生课堂表现、仪器设备操作以及遵守实验室工作规章制度、实验报告撰写质量等情况。结课后考试要注重对学生观察能力、动手操作能力及科学的思维能力的考核，要结合学科特点确定灵活多样的考试形式。）
七、实验应配套的主要仪器设备及台（套）数（以一个实验教学班为标准）

普通蒸馏装置（simple distillation apparatus）               30套

减压蒸馏装置 (vacuum distillation apparatus)                 5套

分馏装置 (fractional distillation apparatus)                   30套

回流装置 (reflux distillation apparatus)                     30套

抽滤装置  (vacuum filtration apparatus)                    20套
红外光谱仪（ Infrared light spectrometer）                 1台

干燥箱 （Drying oven）                                 1台

真空泵（ Vacuum pump）                               5台

电热套(Electricity hot jacket apparatus)                     30台

电磁搅拌器 (Electromagnetism stirring apparatus)            30台

机械搅拌器 (Machinery stirring apparatus )                 30台

数字熔点仪（digital melting point apparatus）               2台

附：教学参考资料

1、 选用的教材：

    Experimental Organic Chemistry. 季萍，薛思佳， Larry Olson 主编，科学出版社，2005     年第一版。

2、主要参考书：
[1] 《有机化学实验》（第三版），曾昭琼、曾和平编. 高等教育出版社，2000年。
[2] 《有机化学实验》，兰州大学、复旦大学主 编。高等教育出版社，1999年。
[3] Experimental Organic Chemistry. L. M. Harwood, et al.2nd. Ed. Oxford: Blackwell Science Ltd. 1999.

[4] Experimental Organic Chemistry. Xi Guan Gen, et al. Shanghai: East China University of Science and Technology Press 1999.

[5] Experimental Organic Chemistry. Daniel R. Palleros. New York: Jony Wiley & Sons, Inc. 2000.
3、其他参考资料：
[1] http://www.sciencedirect.com
Catalysis communications(催化通讯)

Journal of molecular catalysis A: Chemical
Tetrahedron; 
Tetrahedron：asymmetric; Tetrahedron letters

Applied catalysis A: general

[2] http://search.chian.epnet.com
[3] http://springer.lib.tsinghua.edu.cn
[4] http://pubs.acs.org
[5] http://www.rsc.org/publishing/journals/index.asp
[6] http:www.thieme-connect.com

