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Spring, 2004

1. Instructor: David Lewis
Office: P458 Phone: 836-4744 e-mail: lewisd 
Research Laboratory: P418

My weekly schedule for this semester is available on the web at 

http://www.uwec.edu/lewisd/WeeklySchedule.htm
2. Class goals:
This course is a first course in the organic chemistry laboratory. In this course, you will learn to prepare organic compounds, purify them, and characterize them. You will learn to calculate percent yields, to analyze experimental data, and to deduce reaction mechanisms. You will learn to apply spectroscopy and reaction chemistry to the solution of the structure of an unknown organic compound. 
 This course addresses the following academic goals of the baccalaureate: 
• an appreciation of the university as a learning community    
• enhancement of the ability to inquire, think and analyze        
• enhancement of the ability to write, read and listen 
• an understanding of numerical data 
• an understanding of science and the scientific method


3. Texts:

Pavia, Lampman, Kriz & Engle, “Microscale and Macroscale Techniques in the Organic Laboratory.” (rental)

Chemistry 322 Laboratory Manual

Bruice, “Organic Chemistry,” 3rd edition (rental)

4. Tentative Course Outline 

Class time: 8:00-10:50 a.m. TR

	PRIVATE
Date
	Goals
	Assignment

	1/28
	Laboratory Check-In and Introduction 

Lecture: Safety, Organic structural formulas; acid-base chemistry
	Pavia: Safety, Chapter 1 Extraction, 163-171, 177-185

Bruice: 41-55

	
	
	

	
	Techniques
	

	
	
	

	2/2
	Begin Mixture Analysis; Extraction and recovery of benzoic acid
	

	2/4
	Begin Mixture Analysis; Extraction and recovery of ethyl p-aminobenzoate

Lecture: recrystallization
	Pavia: Crystallization, 139-162

	2/9
	Recrystallization of benzoic acid

Recrystallization of ethyl p-aminobenzoate 
	Pavia: Melting point, 116-127

	2/11
	Melting point of benzoic acid

melting point of ethyl p-aminobenzoate

Lecture: Distillation and Melting Point
	Pavia: Simple distillation, 201-219

	2/16
	Fractional Distillation of cyclohexane-toluene
	

	2/18
	Quiz 1 (acid-base extraction, recrystallization, melting point, distillation);

Lecture: Fractional distillation
	Pavia: Fractional distillation, 220-242.

	2/18
	Gas Chromatography of distillate

Lecture: Gas chromatography
	Pavia: Gas chromatography, 333-354

	
	Gas Chromatography of distillate will continue until approximately March 5.
	

	
	
	

	
	Isolation of a Natural Product
	

	
	
	

	2/23
	Extraction of caffeine

Lecture: natural products
	

	2/25
	Sublimation of caffeine

Lecture: sublimation
	Pavia: sublimation, 269-276

	3/1
	TLC analysis of analgesics

Lecture: chromatography and TLC
	Pavia: TLC, 313-326

	3/3
	Quiz 2 (fractional distillation, sublimation, gas chromatography, TLC);

melting point of caffeine
	

	
	
	

	
	Dehydration of Methylpentanols: Carbocation Theory
	

	
	
	

	3/8
	Lucas and Silver Nitrate Tests

Lecture: Kinetics and mechanism of SN1 substitution reactions.
	Bruice:SN1 reactions: 369-375

	3/10
	Dehydration of first alcohol (A or B)
	Bruice: dehydration 436-442

	3/15
	Dehydration of second alcohol (C or D)
	

	3/17
	Lecture: Carbocation rearrangements
	Bruice: 151-153, 373-374

	
	Gas chromatographic analysis of alkene mixtures will continue until approximately April 2.
	

	3/22
	SPRING BREAK
	

	
	
	

	
	Organic Synthesis I:<v>Preparation and Pinacol Rearrangement of Benzpinacol
	

	
	
	

	3/29
	Lecture: Grignard reagents in synthesis
	Mayo: experiments, 277-291

Bruice: 455, 742-743

	3/31
	Preparation of Grignard reagent; addition to aldehyde.
	

	4/5
	Quiz 3 (carbocation chemistry, gas chromatographic analysis of mixtures);

isolation and redrystallization of benzhydrol
	

	4/7
	Oxidation of benzhydrol by bleach, isolation of crude benzophenone
	Bruice:797-799

	4/14
	Recrystallization of benzophenone

Reductive photodimerization of benzophenone
	

	4/19
	Isolation of benzpinacol
	Bruice: Problems 63-65, p. 477

	4/21
	Quiz 4 (Synthesis -- Grignard reaction, oxidation, pinacol rearrangement, free radical coupling)
	

	
	
	

	
	Organic Synthesis II: "Green" Synthesis Sequence<v> "Green" Synthesis Seque
	

	
	
	

	4/26
	Diels-Alder reaction

Lecture:  Green chemistry; Diels-Alder reaction
	Bruice pp. 315-323

	4/28
	Bromolactonization

Lecture: electrophilic addition
	Bruice, pp. 136-159

	5/3
	Dilactone formation

Lecture:  SN2
	Bruice, pp. 355-369

	5/5
	Infrared spectroscopy of Green chemistry products

Lecture: Infrared spectroscopy
	Bruice, pp. 497-514

	5/10
	Spectroscopy problem sets
	

	5/12
	Quiz 5 (Synthesis – Diels-Alder reaction; electrophilic addition; SN2 – and Infrared Spectroscopy);

check-out
	


4. Due Dates; all due in P403 at 1:00 p.m. on specified day

3/10: Report sheet for extraction experiment.

3/15: Initial write-up of Experimental Section for Experiment 1 (See Lab Manual, p. 85-91)

3/29: Report sheet for thin layer chromatography experiment.

3/31: Reviewer's Report on assigned write-up of Experimental Section for Experiment 1.

4/5: Write-up of dehydration of 2-methyl-2-pentanol or 3-methyl-3-pentanol as a paper.

4/14: Report sheet (one per pair) for dehydration experiment.

4/19: Reviewer's report on assigned dehydration paper.

4/28:
Report sheet on benzpinacol synthesis experiment

5/17, 10:00 a.m.: Report sheet on "Green" chemistry experiment.

5. Reference Books for Writing Reports. 
The ACS Style Guide: A Manual for Authors and Editors, 2nd ed.; Dodd, J. S., Ed.; American Chemical Society: Washington, DC, 1997. On reserve in the library. QD8.5.A25, 1997. 

6. Computer Software: 

A number of computer programs are available in the organic chemistry laboratory. In particular, SpectraBook I and II, Organic Chemistry Laboratory, and Organic Reaction Mechanisms will be used. 

7. Class Attendance 

Attendance at all laboratories is required if you are to complete all the work assigned in this course.  Occasional missed classes will be allowed at the student's own risk of missing important theory and technique discussed in the laboratory. This material will usually be given the first hour of each lab period. No conflicts of laboratory time with other courses are allowed. 

Some work outside of your scheduled laboratory period is allowed, provided that you get my permission and the permission of the instructor in the other laboratory class (Dr. Wiegel).  Students with two or more unexplained or unexcused absences will not be permitted to make up the work during other laboratory periods.  If you are absent, you are responsible for obtaining the notes on the theory, etc., covered in the lab.  Note that the schedule above is tentative, and may change depending on circumstances occurring during the semester.  Any changes will be announced in class, and you will be responsible for noting them then.

Any information not obtained directly from me is rumor, and is incorrect over 90% of the time.  Do not spread rumors -- they vex me and seem to vex me even more when I am writing a quiz!!

If you wish to withdraw from the course, you must check out of lab before the instructor will sign a withdrawal card and this must be done during a scheduled laboratory period. Do not wait until the final day to withdraw and do not expect instant service.  If you do not check out of lab, it will cost you a minimum of $25.00 for us to do it for you.

8. Grading 

Your overall grade will be determined by your overall performance in the experiments, the quizzes, and two papers.  No points are assigned for attendance.  The total points possible in this course are 410.

 
Experiment data sheets





200


Quizzes (5 @ 20 pts)






100

Written experimental for Experiment 1
30

Written report for dehydration of 2-methyl-2-pentanol
50

Reviews of writing exercises
20

Professional evaluation (preparedness, neatness, etc.)
20

Total points possible






420

Letter grades will be assigned on the basis of the percentage earned of the total points possible.  The following scale gives the percentage required to earn the letter grades shown.  Plus and minus grades may be awarded at the instructor's discretion.

A: 89-100%;
B: 77-88%;
C: 65-76%;
D: 53-64%;
F: <52%

9. Withdrawal from Class
Students who wish to withdraw from the class must check out of their laboratory drawers before the instructor will sign their withdrawal card.  This must be done during a regularly scheduled laboratory period or during office hours.  It is best to notify the instructor ahead of time, since class lectures, etc. will have priority over check-outs.  Persons not checking out of their drawer will be assessed a $25.00 fine, plus the costs of replacing any missing glassware and equipment.

