
Chemistry 234 - Organic Chemistry Laboratory II 
(This syllabus is subject to change with written or verbal notification) 

Instructors: 
Professor: Section(s): Office: Office Hours: 
John Hofferberth Tues and Thurs Tom 312 MW 1-4 PM (drop-in or by appointment) 
Yutan Getzler Wed Tom 308 T, 9-11 am; W, 10-noon; F, 10-11 am (drop-in 

or by appointment) 

Course Resources: 
Textbooks: Mayo; Pike and Trumper "Microscale Organic Laboratory" (any edition) 

Zubrick "The Organic Chem Lab Survival Manual" (any edition) 
Webpage: Moodle 
Electronics: Laptop or Tablet or Smart Phone  

Grading Policy: 
Students will be assigned fair letter grades by the course instructors based on their behavior, 
performance, and progress toward mastering the learning goals for the course (see below) at 
the conclusion of the semester.  The table below summarizes estimated grade weighting for 
different aspects of this course. 
 
 
 Group/Individual Weighting Point Value 
Weekly Plan Group 20 pts (13 weeks) 260 pts 
Notebook/Reports Group 75 pts (3 reports) 225 pts 
Material Products Group 10 pts (3 labs) 30 pts 
Final Exam Individual 150 pts 150 pts 
Collaboration, 
Participation, 
Citizenship 

Individual 10 pts (14 weeks) 140 pts 

  Total: 805 pts 
 

https://calendar.google.com/calendar/selfsched?sstoken=UUF2Tlh6R1Q4UmUxfGRlZmF1bHR8YzY1NjRhYzU4MmUwMDU0OWQ0NjAwMjhlYjkwY2NjZGY
https://hofferberthj.youcanbook.me/


Course Description and Learning Outcomes: 
This course is designed to develop your ability to engage in organic chemistry research.  A 
successful research project requires conceptual understanding, mastery of laboratory 
techniques, proficiency with instrumentation and software, and strong interpersonal skills.  This 
semester you will work in small teams on three research questions that are active inquiries in 
the research programs of the instructors.  The instructors do not know what the results and 
conclusions of these projects will be. 
 
There is a growing body of literature that supports the idea that course-based undergraduate 
research experiences (CUREs) like this course represent a powerful high-impact educational 
practice which benefits all science students more than a traditional laboratory course (leading 
reference: CBE--Life Sciences Education, Vol. 13, 29-40, 2014).  The primary difference 
between this approach and a “traditional” one is that traditional labs are instructor defined and 
instructor driven.  Students in traditional labs learn more about meeting the expectations of the 
instructor and less about the science they are supposed to be studying.   In contrast, 
course-based research experiences do not have these liabilities and are known to lead to a host 
of higher-level learning outcomes including:  increased identity formation of students as 
scientists, increased ability to navigate the uncertainty of real-world problems, increased 
persistence in science, improved resilience and grit, better research skill attainment, increased 
self efficacy, improved motivation, improved communication skills, improved collaboration skills, 
improved attainment of technical technical and analytical skills.  
 
In addition to these pedagogical reasons, the instructors truly want to advance the research 
problems that have been selected for the course and we have thus structured the course as a 
CURE. 

Weekly Research Plans: 
For each of the three research projects, a brief description of the research question will be 
provided along with information about what materials are available to use (you can always 
request other materials if you present a compelling reason).  In teams (randomly selected on the 
first day of the course), you will develop a weekly research plan which you will share with the 
instructors prior to each lab session via Moodle.  Your research plan will describe both the 
activities you plan for the next session and a rationale for the plans you propose.  It should be 
evident from your plan that you have consulted appropriate reference materials, analyzed and 
interpreted results from previous lab sessions, have carefully and realistically thought through 
the timing of laboratory procedures and delegated the individual(s) who will carry them out. 
There is no strict format for your plan but it should be well organized and could contain figures, 
drawings, reaction schemes, lists, procedures, references or any other information that will help 
you carry out the work and give the instructors a clear sense of your plan, your needs, and your 



level of preparedness.  Careful planning is an essential element of research and it is a valuable 
use of your time inside and outside of course meetings. 
 
Weekly Research Plans will be submitted by Sunday evening at 11:59PM prior to your next lab 
session.  The instructors will do our best review and comment on your plans in a timely manner 
and provide feedback on the quality of your plan.  If you need materials or equipment that 
you do not know to be available in the laboratory, let the instructors know as soon as 
possible so we can either procure what is needed or help you develop an alternative 
plan. 
 

Notebooks and Research Reports: 
Each team will share an electronic notebook (using EverNote) that contains the description of 
their laboratory work, their data and analysis, and their interpretation of results.  The instructors 
will create and share a notebook with team members at the beginning.  Laboratory notebooks 
are an essential element of a research program (see discussions on laboratory notebooks in 
course textbooks).  At the very minimum, a laboratory notebook should be detailed enough that 
another researcher with a comparable level of training can: (1) repeat the experiments 
described, (2) understand the logical progression of thought that motivated each experiment to 
be performed, (3) find references to prior work that informed how each experiment was 
performed, and (4) understand the outcome of each experiment. 
 
Within each project notebook, the lab team will create a note for each day of experimental work 
in the laboratory.  The note may contain the experimental details for performing a reaction, 
results (tlc images, spectral data, observations), calculations, and interpretation.  We ask that 
sections describing experimental details mimic in content and form the example notebook page 
linked to Moodle.  Organic structures can be drawn in by hand (directly if using a tablet) or 
drawn in ChemDraw or other graphics software and imported as an image (screenshots are 
fine).  Reagent tables can be handwritten or produced in an electronic format and imported. 
You may import images of your experimental setup, observations, tlc plates or anything else 
that clarifies what you did in the laboratory.  Links to raw data and images of interpreted spectral 
data are important results and should be included. 
 
Like a paper laboratory notebook, you should not delete and replace what is recorded in 
your record of experimental work.  Like a paper laboratory notebook, experimental work should 
be kept separate from other work in the notebook.  As you work in a notebook, a record of the 
changes made is logged and is auditable, however, making such changes confuses the actual 
flow of events during experimental work. Care should be taken to retain all that is written in the 
notebook during the course of an experiment even if it is recognized to be in error after the fact. 
Sometimes the most important discoveries are made when a mistake is made in an established 
procedure and an a different and important result is observed.  If the actual series of events 



leading to such a discovery is obscured by editing the record of events, such discoveries cannot 
be replicated and represent lost opportunities to advance our understanding.  If you find that 
there is an error, you should add a comment describing the error and add corrected information 
with your initials and the date when the changes were made. 
 
At the conclusion of each lab, a new note will be created that will be your laboratory report. 
Unlike the other parts of the notebook, the report should be carefully edited.  Each report will 
contain: 
 

1. A brief description of the research carried out with appropriate schemes and figures. 
2. A descriptive summary of the results and their interpretation/discussion. 
3. Experimental procedures for the reactions performed in the style and format used by the 

Journal of Organic Chemistry (including both text and data summary). 
 
Notebooks, including the laboratory report, will be due one week following the last 
laboratory session for each experiment.  Following that date, students will have ‘view-only’ 
privileges to their notebook.  

Skill Building Sessions: 
The course instructors will lead skill building sessions on topics related to the research projects 
throughout the semester.  These informal sessions will take place during class meetings and 
most will be optional.  Teams might decide to delegate one member to attend a given session 
and then teach other teammates the salient concepts as needed.  Topics will include basic use 
of chemistry software, spectroscopy techniques and interpretation, laboratory techniques, and 
chemistry concepts.  We encourage students to recommend topics for Skill Building Sessions 
using the Moodle forum.  If a classmate suggests a topic that would be useful to you, ‘pile on’ by 
adding a comment in the Moodle forum so the instructors can prioritize suggested topics to 
cover.   A list of tentative Skill Building Session topics are included on the schedule.  

Final Exam: 
A final exam will be given on the dates indicated on the course schedule.  The instructors will 
allow students to sign up for any exam time offered to the extent possible based on space 
limitations.  The final exam will have three parts: a written portion (1 hour), a laboratory practical 
(1.5 hours), and a course assessment portion (required but anonymous and ungraded).  
 



Collaboration, Participation, and Citizenship: 
Modern research is a collaborative process and interpersonal skills and community-minded 
behavior are extremely important.  Following each class session, each student will complete a 
Google form reflecting on their own behavior and the behavior of their teammates.  The 
information collected will be considered, along with the observations of the instructors, to 
evaluate each student’s development of these key social skills.  The Google form for each week 
is linked to the Moodle page and should be completed within 24 hours after your class meeting.  
 

Attendance: 
Your attendance at every class meeting is expected.  If you must miss class for a 
college-sanctioned event, coordinate with your lab team and communicate with the instructor to 
determine how you can contribute to the continued progress of the team. 

Academic Accommodation: 
If you have a disability and need accommodation in order to fully participate in this class, please                 
identify yourself to Erin Salva, Director of Student Accessibility and Support Services (427-5145,             
salvae@kenyon.edu). 

Title IX: 
Kenyon College seeks to provide an environment that is free of gender bias, discrimination, and 
harassment. If you have been the victim of sexual harassment/misconduct/assault, 
interpersonal violence, or stalking we encourage you to report this. If you report this to an 
instructor, we must notify Kenyon’s Title IX coordinator of any information about the incident that 
you provide. Kenyon College’s Title IX and VAWA Policy is available at: 
www.kenyon.edu/directories/offices-services/title-ix/policy/  

Academic Integrity: 
“Kenyon College is, at the core, an intellectual community of scholars – students and faculty – 
engaged in the free and open exchange of ideas. Critical to this lively exchange and deep 
engagement with ideas is the academic integrity of our work, both inside and outside the 
classroom.” In short, all materials submitted for credit must be your own work. We hold you 
responsible for ensuring each other's honesty; if you know of a violation, please relay your 
concerns to us, the Office of the Provost, or the Dean of Students. 

http://www.kenyon.edu/directories/offices-services/registrar/course-catalog-2/administrative-matters/academic-integrity-and-questions-of-plagiarism/


Schedule: 

Week 1 (8/27) - Monomer (1/4) 
 

1. Pre-class: 
a. Read experiment handout “Monomer” and Syllabus (moodle) 
b. Read textbook sections on NMR, Chromatography, IR, and Polarimetry 
c. Bring goggles (every time) 
d. Bring laptop, tablet, or smart phone (every time) 
e. Register for Remind (optional, instructions on Moodle) 
f. Load chemistry software on appropriate electronic devices (instructions on 

Moodle) 
 

2. Class session outline: 
a. Administration (45 min) 

i. Safety Training/Forms 
ii. Course Overview (Part I - Goals, Course Structure, Expectations, 

Evaluation) 
iii. Group Selection (for all experiments during the semester, enter into a 

Google form for each section) 
iv. Lab Notebook format expectations and preparation for first experiment 

using the experimental in the handout (do this in lab groups and check it 
together) 

v. Questions about the experimental work 
b. Experimental setup (45 min) 

i. Lab Drawer Check-in (by individual) 
ii. Hood assignment (by group) 
iii. Set-up first experiment (each group) heat all in common heat bath 

c. Skill Building Session (1.5 hours) 
i. Software loading - SciFinder, ChemDraw, Delta 
ii. Chromatography Part I (TLC: to monitor reactions, to determine 

preparative chromatography eluent, technical pointers) 
iii. Chromatography Part II (Preparative chromatography - flash pipet 

columns) 
iv. NMR Part I (Sample submission - Nanalysis and JEOL, Data recovery 

and basic workup (1H), acquire 1H NMR of starting materials) 
v. IR Part I (Basic operation review, data workup) 
vi. Polarimetry (Basic operation, analysis of s.m.) 



Week 2 (9/3) - Monomer (2/4) 
1. Pre-Class 

a. Study procedures and techniques you will need for next time 
b. Study the theory behind the reaction involved 
c. Write a weekly plan and submit to Moodle before Sunday at midnight 
d. Post (asap) on Moodle forum if you think you need something that is not in the 

lab. 
e. Submit idea for a Skill Building Session (if you have one). 

2. Class Session 
a. Lab work possibilities 

i. Reaction mixture analytical work (tlc, nmr, IR…) 
ii. Purification (pipet or small column, tlc) 
iii. Characterization (tlc, nmr (if pure submit advanced experiments to 

confirm structure), IR, Polarimetry, GC/MS) 
iv. Analysis (yield, purity, spectral annotation, comparison to starting material 

spectra/data) 
v. Begin a second reaction (possibly with a modification - different carbonate 

or L.A.) 
b. Skill Building Session 

i. NMR advanced spectral analysis (DEPT, COSY, HSQC, HMBC, NOESY) 
1. What information gained by each? 
2. Practical limitations? 
3. Using data to define structure - annotation and correlation 

diagrams 
4. Consider using α-phellandrene (s.m.) as test case - acquire good 

spectra of each type and challenge groups to fully annotate and 
draw correlation diagrams.  Otherwise - use one of the spectra set 
already in hand. 

ii. Writing an ACS style experimental section 
1. Look at examples, discuss common features and conventions. 
2. Practice writing an experimental as individuals then groups 

critique and rewrite 

Week 3 (9/10) - Monomer (3/4) 
1. Pre-Class 

a. Outline your report, start to draw figures, decide what else your group needs to 
do to complete the project 

b. Continue data analysis 
c. Study procedures and techniques you will need for next time 
d. Study the theory behind the reaction involved 
e. Write a weekly plan and submit to Moodle before Sunday at midnight 



f. Post (asap) on Moodle forum if you think you need something that is not in the 
lab. 

g. Submit idea for a Skill Building Session (if you have one). 
 

2. Class Session 
a. Continue labwork 
b. Work on analysis 
c. Work on report 
d. Skill Building Session 

i. Using SciFinder to find precedent reactions and reaction conditions 
ii. Finding primary literature articles online 
iii. How to adapt a literature protocol to a similar but non-identical reaction 

(scaling, using comparable operations for common tasks) 

Week 4 (9/17) - Monomer (4/4) 
1. Pre-Class 

a. Work on your report 
b. Continue data analysis and interpretation 
c. Study the theory behind the reaction involved and relate to your results 
d. Write a weekly plan and submit to Moodle before Sunday at midnight 
e. Post (asap) on Moodle forum if you think you need something that is not in the 

lab. 
f. Submit ideas for a Skill Building Session (if you have one). 

2. Class Session 
a. Final lab work for Monomer lab 
b. Final analysis for Monomer lab 
c. Work on report for Monomer lab 
d. Work on cover letter to Prof. Mathers for shipping monomer 
e. Read Acetate Lab 
f. Devise Acetate Lab Strategy (with your new team) 
g. Use online resources to find necessary experimental information 
h. Begin work on a plan for next session 
i. Skill Building Session - aqueous workup 

i. Macroscale aqueous workup techniques 
ii. Lab practical extraction (tlc of sequential extractions and % recovery) 

Week 5 (9/24) - Acetate (1/5) 
1. Pre-Class 

a. Study procedures and techniques you will need for next time 
b. Study the theory behind the reaction involved 
c. Write a weekly plan and submit to Moodle before Sunday at midnight 



d. Post (asap) on Moodle forum if you think you need something that is not in the 
lab 

e. Submit idea for a Skill Building Session (if you have one). 
2. Class Session 

a. Experimental work 
b. Skill Building Session 

i. making tlc capillary tubes 
ii. Student suggested topic 

October Break 

Week 6 (10/8) - Acetate (2/5) 
1. Pre-Class 

a. Analysis of results 
b. Study procedures and techniques you will need for next time 
c. Study the theory behind the reaction involved 
d. Write a weekly plan and submit to Moodle before Sunday at midnight 
e. Post (asap) on Moodle forum if you think you need something that is not in the 

lab. 
f. Submit idea for a Skill Building Session (if you have one). 

2. Class Session 
a. Experimental work 
b. Skill Building Session 

i. Student suggested topic 

Week 7 (10/15) - Acetate (3/5) 
1. Pre-Class 

c. Analysis of results 
d. Study procedures and techniques you will need for next time 
e. Study the theory behind the reaction involved 
f. Write a weekly plan and submit to Moodle before Sunday at midnight 
g. Post (asap) on Moodle forum if you think you need something that is not in the 

lab. 
h. Submit idea for a Skill Building Session (if you have one). 

2. Class Session 
a. Experimental work 
b. Skill Building Session 

i. Student suggested topic 

Week 8 (10/22) - Acetate (4/5) 
1. Pre-Class 



a. Analysis of results 
b. Study procedures and techniques you will need for next time 
c. Study the theory behind the reaction involved 
d. Write a weekly plan and submit to Moodle before Sunday at midnight 
e. Post (asap) on Moodle forum if you think you need something that is not in the 

lab. 
f. Submit idea for a Skill Building Session (if you have one). 

2. Class Session 
a. Experimental work 
b. Data analysis and interpretation 
c. Report work 
d. Skill Building Session 

i. Student suggested topic 

Week 9 (10/29) - Acetate (5/5) 
1. Pre-Class 

a. Analysis of results 
b. Study procedures and techniques you will need for next time 
c. Study the theory behind the reaction involved 
d. Write a weekly plan and submit to Moodle before Sunday at midnight 
e. Post (asap) on Moodle forum if you think you need something that is not in the 

lab. 
f. Report work 
g. Submit idea for a Skill Building Session (if you have one). 

2. Class Session 
a. Final Experimental work for acetate lab 
b. Complete data analysis and interpretation 
c. Report work 
d. Read Synthon Lab Description 
e. Planning for Synthon Lab (with new lab team) 
f. Skill Building Session 

i. Student suggested topic 

Week 10 (11/5) - Synthon (1/5) 
1. Pre-Class 

a. Study procedures and techniques you will need for next time 
b. Study the theory behind the reaction involved 
c. Write a weekly plan and submit to Moodle before Sunday at midnight 
d. Post (asap) on Moodle forum if you think you need something that is not in the 

lab. 
e. Submit idea for a Skill Building Session (if you have one). 

2. Class Session 



a. Experimental work 
b. Skill Building Session 

i. Student suggested topic 

Week 11 (11/12) - Synthon (2/5) 
1. Pre-Class 

a. Analysis of results 
b. Study procedures and techniques you will need for next time 
c. Study the theory behind the reaction involved 
d. Write a weekly plan and submit to Moodle before Sunday at midnight 
e. Post (asap) on Moodle forum if you think you need something that is not in the 

lab. 
f. Submit idea for a Skill Building Session (if you have one). 

2. Class Session 
a. Experimental work 
b. Analysis of results 
c. Work on report 
d. Skill Building Session 

i. Student suggested topic 

Week 12 (11/19) - Synthon (3/5) 
1. Pre-Class 

a. Analysis of results 
b. Study procedures and techniques you will need for next time 
c. Study the theory behind the reaction involved 
d. Write a weekly plan and submit to Moodle before Sunday at midnight 
e. Post (asap) on Moodle forum if you think you need something that is not in the 

lab. 
f. Submit idea for a Skill Building Session (if you have one). 

2. Class Session 
a. Experimental work 
b. Analysis of results 
c. Work on report 
d. Skill Building Session 

i. Student suggested topic 

Week 13 (11/26) - Synthon (4/5) 
1. Pre-Class 

a. Analysis of results 
b. Study procedures and techniques you will need for next time 
c. Study the theory behind the reaction involved 



d. Write a weekly plan and submit to Moodle before Sunday at midnight 
e. Post (asap) on Moodle forum if you think you need something that is not in the 

lab. 
f. Submit idea for a Skill Building Session (if you have one). 

2. Class Session 
a. Experimental work 
b. Analysis of results 
c. Work on report 
d. Skill Building Session 

i. Student suggested topic 

Week 14 (12/3) - Synthon (5/5) 
1. Pre-Class 

a. Analysis of results 
b. Study procedures and techniques you will need for next time 
c. Study the theory behind the reaction involved 
d. Write an end-game plan and submit to Moodle before Sunday at midnight 
e. Post (asap) on Moodle forum if you think you need something that is not in the 

lab. 
f. Select the session you will take the final exam via Moodle 

 
2. Class Session 

a. Experimental work 
b. Analysis of results 
c. Work on report (due by the official end of the semester) 
d. Lab clean up and checkout (1 h) 

Final Exam (Session 1: 8:30 AM on 12/12; Session 2: 8:30 AM on 12/13) 

  






