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Fall 2005 
Instructor: Jennifer A. Tripp, trippj2@scranton.edu 
http://academic.scranton.edu/faculty/trippj2 
 
Chemistry 232L is a course taken mainly by chemistry and biology majors to fulfill their 
major requirements.  The objective of the course is to introduce the students to 
techniques and methods used by modern chemists for the synthesis, purification and 
identification of organic compounds. 
 
The organic chemistry experiments performed in this course follow procedures that 
have been used for decades.  Typically, toxic reagents are mixed in flammable solvents 
and purified using techniques that require significant amounts of solvent and/or heat 
energy.  The entire process generates large amounts of waste that must then be 
disposed.  An alternative to this is “green chemistry”, the use of environmentally 
friendly reagents and techniques that minimize the use of energy and the production of 
waste. 
 
So as not to enrage the stockroom personnel who must order reagents and set up the 
labs, only a few laboratory procedures can be changed in any given year.  Therefore, last 
fall I replaced two experiments with three new ones.  While only one of these produced 
no chemical waste and can therefore be classified as “green”, the other two offered 
significant improvements over prior experimental procedures. 
 
The specific changes made throughout the semester are outlined below: 
 
Week 2 
The first extended experiment that the students performed was changed from a 
complicated two-week extraction procedure involving the isolation of numerous 
compounds to a very simple extraction of caffeine from tea.  The microscale experiment 
introduced the students to the same concepts as the old experiment while minimizing 
solvent use.  The experiment used dichloromethane, which is a far from “green” solvent, 
but I was not happy with the results of using less toxic solvents such as ethyl acetate.  
Instead, the students were required, very early in the semester, to answer questions 
regarding the “green-ness” of the experiment, in an effort to get them thinking about the 
concepts of green chemistry very early in the semester. 
 
Week 4 
Replacement of the two-week laboratory allowed me to introduce another experiment, 
the isolation and identification of an unknown compound (Lehman, J. W. Operational 
Organic Chemistry, 3rd edition. 1999, Minilab 3.).  Not only was this a valuable 
chemical exercise, but it was also performed on a microscale and the students were 
required to minimize their use of solvent in order to preserve their unknown compound. 
 

http://academic.scranton.edu/faculty/trippj2


Week 6 
This experiment remained the same, but during a long period where the students were 
refluxing their reaction, they were required to read an article on sustainability in 
chemistry (Ritter, S. K. Chem. Eng. News, 2005, 83, 29.) and answer the following four 
questions about it.  This served, I hope, to reinforce the concepts introduced in prior 
experiments. 

1. Name three advantages chemical companies derive from implementing 
sustainable technologies. 

2. Name some of the technology that chemical companies are utilizing in order to 
become more globally sustainable. 

3. Think back to the caffeine lab and name a few characteristics of “greener 
solvents” as referred to in the article. 

4. Explain how sustainability fits into the University of Scranton’s mission, which 
reads, in part, “The University of Scranton will … enhance our sense of 
community by demonstrating high standards of care for our physical 
environment.” 

 
Week 9 
For this experiment I replaced a very nasty polymer chemistry procedure with a new 
procedure that is almost entirely “green” (adapted from Warner, J. in Greener 
Approaches to Undergraduate Chemistry Experiments. 2002, American Chemical 
Society, 45-49).  The experiment involved the use of a photoresist based on thymine, 
which the students coated onto an overhead projector slide, masked, and irradiated.  
The outcome was an image imprinted onto the slide in a manner similar to the way 
computer chips are made.  The only solvent used in the laboratory was water, and the 
only byproduct was the slide, which the students could keep or dispose of in the 
municipal waste.  Making the polymer (which I did prior to the experiment), did involve 
the generation of some waste, but the purification of the polymer was not solvent-
intensive so the overall experiment was a vast improvement over the old one. 
 
Final exam 
Several questions involving green chemistry were incorporated into the final exam. 
 
For the coming years, I plan to incorporate additional green chemistry experiments into 
Chemistry 232L.  This summer I am attending a NSF-sponsored workshop at the 
University of Oregon on incorporating green chemistry into the undergraduate 
laboratory (http://chemistry.gsu.edu/CWCS/green.php), and will certainly pick up 
several new experiments that will be useful.  In addition, next year we will be using a 
different textbook, Macroscale and Microscale Organic Experiments by Williamson, 
Minard and Masters, which contains several green chemistry experiments and an even 
greater number of microscale experiments which use toxic and flammable materials but 
are performed on a small scale so as to minimize waste and cost. 



Course: CHEM 232L 

Term: Fall 2005 

Faculty supervisor: Dr. Jennifer Tripp 

Office: Loyola 312 

Phone: 570-941-4231 

email: trippj2@scranton.edu 

Office Hours: Mon 1:30–2:30 pm, Tues & Thurs 10–11 am, or by 

appointment 

 

CHEM 232L, the organic chemistry laboratory, is designed to 

develop several skills: 

 basic laboratory proficiency in techniques necessary for 

the synthesis and purification of organic compounds 

 observation of experiments, recording of laboratory data in 

your notebook and the preparation of experimental reports 

 use of instrumentation such as FTIR and GC, and 

interpretation of results from such techniques 

In this course you will be performing a number of experiments, 

recording your results, and “publishing” them in the form of 

laboratory reports. 

 

Textbook 

John W. Lehman 

Operational Organic Chemistry: A Problem-Solving Approach to the 

Laboratory Course 

Prentice Hall, 3rd edition, 1999 

 

Attendance 
It is essential that each student attend every lab session.  

Each unexcused absence will result in the semester grade being 

lowered by one half letter grade per absence.  Since virtually 

all lab sections contain the maximum allowed number of students 

it will not be possible to make up a missed lab during another 

lab period.  If a situation arises in which it is absolutely 

necessary for you to miss a lab session it must be discussed 

with Dr. Tripp BEFORE your scheduled lab period.  Only Dr. Tripp 

can excuse you from lab; teaching assistants cannot excuse you. 

 

Safety 
Before all else, safety is a necessary component of the organic 

chemistry laboratory.  Any student found engaging in unsafe 

laboratory practices will be dismissed from the laboratory and 

will receive a zero for that experiment.  Unsafe practices 

include, but are not limited to: 

 arriving in lab unprepared, with no (or an inadequate) 

experimental plan 



 arriving late to the lab, during or after the safety 

discussion 

 not wearing proper attire (goggles, lab coat, closed-toed 

shoes, etc) 

 eating or drinking in the lab 

 not following instructions provided by the instructor, 

teaching assistant, or textbook 

 engaging in other unsafe behavior 

Before you come to lab: The Experimental Plan 

Each week you will prepare an Experimental Plan for the assigned 

experiment.  The experimental plan should be recorded in your 

lab notebook and must include: 

 The date. 

 A title for the experiment. 

 A statement of the “working hypothesis” for the experiment.  

This explains the problem that needs to be solved and what 

you will do to solve it. 

 Essential information on reagents and products, such as 

structure, formula weight, melting point, etc. 

 A list of tasks in the order they are to be done. 

 A flow diagram of the reactions and operations.  As the 

semester progresses and your skills develop, more 

information will be contained in the flow diagram and less 

in lists and written directions. 

 Important calculations, such as expected yield for any 

synthetic procedures. 

 Significant safety issues. 

 Any other important information. 

 

During lab: The Laboratory Notebook 

An essential part of any laboratory work is the recording of 

observations and reporting of the results of the experimental 

procedures performed.  You will be expected to keep a bound lab 

notebook in which the pages are sequentially numbered.  These 

notebooks are available for purchase from the bookstore.   

 

All data and observations must be recorded in the lab notebook 

during the lab period.  Entries in the notebook should be in ink 

and recorded as neatly as possible.  Any necessary corrections 

should be made by placing a single line through the erroneous 

material and writing the corrected material after it.  Complete 

“scratching out” of written material or data entries, the use of 

“white-out,” or substitution or removal of pages is NOT allowed.   

 



Any attempt to falsify material in the lab notebook will be 

considered a violation of the University’s academic honesty 

policy and may result in severe penalties ranging from receiving 

no points for a given experiment up to and including failing the 

course.  The lab text contains a discussion and an excellent 

example of the key points in the proper use of a lab notebook in 

Appendix II.  The University’s policy on academic honesty can be 

viewed at: 

http://matrix.scranton.edu/student_handbook/policy_academic_code

_honesty.html 

 

During the laboratory period, you should record the following in 

your lab notebook: 

 observations made during the lab 

 data collected during the lab 

 calculations of yield, recovery, etc. 

 statements regarding the validity of your hypothesis with 

respect to the data and observations you collect 

After the lab: The Laboratory Report 

There is no one format for the lab report that is appropriate 

for the types of experiments that you will be performing.  

Therefore, the assigned lab reports will vary with the nature of 

the experiment.  Along with the list of scheduled dates for each 

experiment is the type of lab report required for that 

experiment.  It is always best to do the report as soon as 

possible after the experiment, before you forget the details of 

what you have done.  Regardless of the type of report, you are 

required to turn in carbon copies of your notebook pages 

covering that experiment. 

 

Two types of laboratory reports will be used this semester: 

 

1. Formal lab report – This format is the most detailed.  It 
should state the experimental problem, summarize the key 

observations and procedures used, and report the data 

collected along with a tabulation of results.  This should 

be followed by a detailed and thoughtful discussion which 

leads to a comprehensive statement of conclusions.  You may 

refer to the “Report” section in the textbook, which 

indicates what should be included in your report for that 

experiment.  The formal lab report must be typed, single-

spaced using an easily-readable 12-point font.  Print 

double-sided if possible.  All structures in tables and 

equations must be generated using a chemistry drawing 

software program such as ChemWindows, which is available on 

the computers in the Chemistry Department Computer Lab.  

Graphs, tables, spectra, chromatograms, etc. should be 



attached to the report or contained in a series of 

appendices.  The assignment may include some or all of the 

exercises at the end of the experiment in the lab text.  

These will be assigned during the introductory lecture 

during the lab period and should be included with the lab 

report for that experiment.  This report will be due at the 

beginning of the following laboratory period. 

 

2. Data sheet – This is the simplest and briefest format.  You 
will be given a sheet during the lab period which contains 

spaces for you to list values recorded, spectral features, 

specific observations made, etc.  There will also be 

questions for you to answer.  In most cases, the data sheet 

will be collected at the end of the lab period. 

 

Grading 
Your grade will be based on four items: 

 weekly quiz – given at the beginning of each lab period, it 

will cover the background reading for the assigned lab 

including the Scenario, the operations to be performed, and 

any related materials.   

 lab technique and notebook – reflects your performance in 

the lab, skill in performing lab manipulations, and the 

completeness and quality of the required pre-lab material 

in the lab notebook.  

 lab assignment – awarded for the formal lab report or data 

sheet required for each lab, including recorded data and 

observations in the notebook. 

 final exam – a multiple choice and true/false exam given at 

the end of the semester. 

The points are as follows: 

 

Weekly quiz    11 x 5 points each  = 55 points 

Lab technique and notebook 11 x 5 points  = 55 points 

Lab assignments 

 Data sheets     8 x 15 points  = 120 

points 

 Formal lab reports  4 x 30 points  = 120 

points 

Final exam    1 x 50 points  = 50 points 

      TOTAL =       400 points 

 

The semester grade will be assigned based on the mean and 

distribution of total points earned for the semester calculated 

for each Teaching Assistant’s sections. 



 

Any questions about the points assigned for any of these items 

must be discussed first with the Teaching Assistant within one 

week of the receipt of the grade.  If there are remaining issues 

they should be discussed with Dr. Tripp within one additional 

week of receiving the grade.  No adjustments to any grade will 

be made after that time. 

 

Lab assignments 
A serious effort has been made to correlate the experiments with 

the material being covered in the lecture.  The semester begins 

with a series of experiments to teach basic techniques needed 

for the experiments to be performed during the rest of this 

semester and all of next semester.  DS = data sheet, FLR = 

formal lab report 

 

Monday lab: 

Date 
Experiment 

No. Topic Report 

29 Aug check-in, 1 Effect of pH on a food preservative none 

5 Sept  LABOR DAY – no lab  

12 

Sept 

handout Extraction of caffeine from tea DS 

19 

Sept 

4 Synthesis of salicylic acid from 

wintergreen oil 

FLR 

26 

Sept 

mini-lab 3 Recrystallization of unknown and 

identification with melting point and 

IR spectroscopy 

 

DS 

3 Oct 13 Investigation of a chemical bond by 

IR spectroscopy 

DS 

10 Oct 5 Preparation of synthetic banana oil FLR 

17 Oct  FALL BREAK – no lab  

24 Oct 5 continuation DS 

31 Oct 6 Separation of petroleum hydrocarbons DS 

7 Nov handout Aqueous photoresists FLR 

14 Nov 23 Stereochemistry of addition of 

bromine to trans-cinnamic acid 

DS 

21 Nov 28 Reaction of butanols with hydrobromic 

acid 

DS 

28 Nov 21 Dehydration of methylcyclohexanols FLR 

5 Dec 15 TLC analysis of drug components DS 

The points are as follows: 

 

Weekly quiz    11 x 5 points each  = 55 points 

Lab technique and notebook 11 x 5 points  = 55 points 



Lab assignments 

 Data sheets     8 x 15 points  = 120 

points 

 Formal lab reports  4 x 30 points  = 120 

points 

Final exam    1 x 50 points  = 50 points 

      TOTAL =       400 points 

 

The semester grade will be assigned based on the mean and 

distribution of total points earned for the semester calculated 

for each Teaching Assistant’s sections. 

 

Any questions about the points assigned for any of these items 

must be discussed first with the Teaching Assistant within one 

week of the receipt of the grade.  If there are remaining issues 

they should be discussed with Dr. Tripp within one additional 

week of receiving the grade.  No adjustments to any grade will 

be made after that time. 

 

Lab assignments 
A serious effort has been made to correlate the experiments with 

the material being covered in the lecture.  The semester begins 

with a series of experiments to teach basic techniques needed 

for the experiments to be performed during the rest of this 

semester and all of next semester.  DS = data sheet, FLR = 

formal lab report 

 

Tuesday lab: 

Date 
Experiment 

No. Topic Report 

30 Aug check-in, 1 Effect of pH on a food preservative none 

6 Sept handout Extraction of caffeine from tea DS 

13 

Sept 

4 Synthesis of salicylic acid from 

wintergreen oil 

FLR 

20 

Sept 

mini-lab 3 Recrystallization of unknown and 

identification with melting point and 

IR spectroscopy 

 

DS 

27 

Sept 

13 Investigation of a chemical bond by 

IR spectroscopy 

DS 

4 Oct 5 Preparation of synthetic banana oil FLR 

11 Oct 5 continuation DS 

18 Oct  FALL BREAK – no lab  

25 Oct 6 Separation of petroleum hydrocarbons DS 

1 Nov handout Aqueous photoresists FLR 

8 Nov 23 Stereochemistry of addition of 

bromine to trans-cinnamic acid 

DS 



15 Nov 28 Reaction of butanols with hydrobromic 

acid 

DS 

22 Nov  THANKSGIVING BREAK – no lab  

29 Nov 21 Dehydration of methylcyclohexanols FLR 

6 Dec 15 TLC analysis of drug components DS 

The points are as follows: 

 

Weekly quiz    11 x 5 points each  = 55 points 

Lab technique and notebook 11 x 5 points  = 55 points 

Lab assignments 

 Data sheets     8 x 15 points  = 120 

points 

 Formal lab reports  4 x 30 points  = 120 

points 

Final exam    1 x 50 points  = 50 points 

      TOTAL =       400 points 

 

The semester grade will be assigned based on the mean and 

distribution of total points earned for the semester calculated 

for each Teaching Assistant’s sections. 

 

Any questions about the points assigned for any of these items 

must be discussed first with the Teaching Assistant within one 

week of the receipt of the grade.  If there are remaining issues 

they should be discussed with Dr. Tripp within one additional 

week of receiving the grade.  No adjustments to any grade will 

be made after that time. 

 

Lab assignments 
A serious effort has been made to correlate the experiments with 

the material being covered in the lecture.  The semester begins 

with a series of experiments to teach basic techniques needed 

for the experiments to be performed during the rest of this 

semester and all of next semester.  DS = data sheet, FLR = 

formal lab report 

 

Wednesday lab: 

Date 
Experiment 

No. Topic Report 

31 Aug check-in, 1 Effect of pH on a food preservative none 

7 Sept handout Extraction of caffeine from tea DS 

14 

Sept 

4 Synthesis of salicylic acid from 

wintergreen oil 

FLR 

21 

Sept 

mini-lab 3 Recrystallization of unknown and 

identification with melting point and 

 

DS 



IR spectroscopy 

28 

Sept 

13 Investigation of a chemical bond by 

IR spectroscopy 

DS 

5 Oct 5 Preparation of synthetic banana oil FLR 

12 Oct 5 continuation  

19 Oct  FALL BREAK – no lab DS 

26 Oct 6 Separation of petroleum hydrocarbons DS 

2 Nov handout Aqueous photoresists FLR 

9 Nov 23 Stereochemistry of addition of 

bromine to trans-cinnamic acid 

DS 

16 Nov 28 Reaction of butanols with hydrobromic 

acid 

DS 

23 Nov  THANKSGIVING BREAK – no lab  

30 Nov 21 Dehydration of methylcyclohexanols FLR 

7 Dec 15 TLC analysis of drug components DS 

The points are as follows: 

 

Weekly quiz    11 x 5 points each  = 55 points 

Lab technique and notebook 11 x 5 points  = 55 points 

Lab assignments 

 Data sheets     8 x 15 points  = 120 

points 

 Formal lab reports  4 x 30 points  = 120 

points 

Final exam    1 x 50 points  = 50 points 

      TOTAL =       400 points 

 

The semester grade will be assigned based on the mean and 

distribution of total points earned for the semester calculated 

for each Teaching Assistant’s sections. 

 

Any questions about the points assigned for any of these items 

must be discussed first with the Teaching Assistant within one 

week of the receipt of the grade.  If there are remaining issues 

they should be discussed with Dr. Tripp within one additional 

week of receiving the grade.  No adjustments to any grade will 

be made after that time. 

 

Lab assignments 
A serious effort has been made to correlate the experiments with 

the material being covered in the lecture.  The semester begins 

with a series of experiments to teach basic techniques needed 

for the experiments to be performed during the rest of this 

semester and all of next semester.  DS = data sheet, FLR = 

formal lab report 



 

Thursday lab: 

Date 
Experiment 

No. Topic Report 

1 Sept check-in, 1 Effect of pH on a food preservative none 

8 Sept handout Extraction of caffeine from tea DS 

15 

Sept 

4 Synthesis of salicylic acid from 

wintergreen oil 

FLR 

22 

Sept 

mini-lab 3 Recrystallization of unknown and 

identification with melting point and 

IR spectroscopy 

 

DS 

29 

Sept 

13 Investigation of a chemical bond by 

IR spectroscopy 

DS 

6 Oct 5 Preparation of synthetic banana oil FLR 

13 Oct 5 continuation  

20 Oct  FALL BREAK – no lab DS 

27 Oct 6 Separation of petroleum hydrocarbons DS 

3 Nov handout Aqueous photoresists FLR 

10  

Nov 

23 Stereochemistry of addition of 

bromine to trans-cinnamic acid 

DS 

17 Nov 28 Reaction of butanols with hydrobromic 

acid 

DS 

24 Nov  THANKSGIVING BREAK – no lab  

1 Dec 21 Dehydration of methylcyclohexanols FLR 

8 Dec 15 TLC analysis of drug components DS 

 

 
 


