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Instructors Prof. Mitch Smith, Rm 406, 353-1071, smithmil@msu.edu 

Please contact Prof. Smith with any general questions related to the class. 
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Lab Coordinator.  Please contact Dr. Vasileiou with any questions regarding the labs. 
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C 
  
Class 
Website 

http://www2.chemistry.msu.edu/courses/cem415/index2011CEM415.html      
Any class announcements and copies of any given class notes and module notes, as 
well as other useful links, will be found on this website. 
 
 

Class 
Description 

CEM415 is a capstone course that focuses on advanced synthetic organic and 
inorganic chemistry.  During this class you are expected to work in pairs to complete 
the synthesis of a variety or organic and inorganic compounds.  In addition, all 
products and their synthetic intermediates must be fully characterized using 
advanced spectroscopic methods that include NMR, electronic absorption and 
emission spectroscopy and FT-IR.  Student credit hours for the course are allocated 
entirely to laboratory time.  

 
Course 
Schedule 

 
Three sections of this course will be taught this semester: 
Section 1: Tue, Thu 8:00 – 11:50 am                                        TA:  Yu-Ling 
Section 2: Mon, Wed 12:40 – 4:30 pm                                      TA:  Ryan 
Section 3: Tue, Thu 12:40 – 4:30 pm                                        TA:  Sara 
 

Office Hours Office hours with the instructors or the TAs can be set up by email or during class 
periods. 

  
Honors 
Options 
 
Modules 
 
 
 
 
 
 

If you wish to receive credit for an Honors Option, you must email Prof. Smith during 
the first two weeks of class to discuss the assignment. 
 
During the semester you will complete 7 modules (see List of Modules below).  Some 
of the modules require only one lab period but most of them require multiple lab 
periods.  A description of each module will be available to you (either by email or 
through the web page) ahead of time so you get enough time to prepare for the lab.  
Proper lab preparation includes reading through the experiment, writing down the 
prelab experimental details in your notebook (see below) and familiarize yourself with 
the chemistry related to the module.   



Notebooks 
 

You will be required to purchase a laboratory notebook with duplicate pages. All 
notes related to the laboratory should be recorded in your laboratory notebook. This 
includes the prelab, all experimental details, (e.g., volumes used, amounts weighted 
out, etc.) drawings or photographs of experimental setups, and all observations must 
be recorded while experiments are performed. An article describing how to keep a 
proper notebook and an example of an actual lab book page are attached at the end 
of this syllabus. Although you are completing the experiments in pairs, each of 
you need to keep your own lab notebook. 
 
The TAs will grade prelabs within 15 minutes of the beginning of class. You will not 
receive credit for the prelab if you arrive after this period. If your prelab is incomplete, 
you will not be permitted to perform the laboratory. If you show up unexcused 
more than 30 minutes late, you may not be allowed to start the lab.  
 
If you plan to do experiments in two different modules, prepare prelabs for each on 
separate notebook pages. When each module is complete, remove the related pages 
from your lab notebook, attach copies of all relevant spectra you have recorded, and 
give them to your TA along with your module report. 
At the end of each module, you must give your products (in appropriately labeled 
vials) to your TA.   
 

Module 
Reports 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Policy 
Regarding 
Academic 
Dishonesty 
 

After each module is completed and all the appropriate spectra of your compounds 
have been recorded and analyzed, you will have to write an official module report to 
describe your results and discuss the chemistry behind each module. Your report 
should be written according to the given template (See attached template) and 
should contain: 
i) Your notebook pages;  
ii) A write up of your experimental procedure;  
iii) Copies of all the recorded and analyzed spectra (you will need to completely 
analyze your spectra, i.e. assign the peaks and/or correlate them to your structures); 
iv) Discussion of your observations and results;  
v) Complete answers to the questions at the end of each modules.  
 
The reports must be typed and should look professional.  Any structures and/or 
schemes included should be drawn using Chemdraw or a similar computer program.  
50% of your overall grade is based on the module reports.  
 
Although you are completing the experiments in pairs, each of you need to 
submit your own module report. 
 
Due Dates: Reports must be submitted to your TA a week after each module is 
completed. 25 points will be automatically deducted for each period that a report is 
late.  
 
Academic dishonesty of any kind will not be tolerated in this course.  Please see the 
following website for information regarding Michigan State University’s policy on 
academic dishonesty: 
                                 https://www.msu.edu/~ombud/academic-integrity/index.html 
 



 
Supplemental 

Texts 
- Inorganic Chemistry, Gary L. Miessler, Donald A. Tarr) Prentice Hall: Englewood 
Cliffs, NJ; 1991 (QD151.2 .M54 1991). This is a good text for undergraduate 
inorganic chemistry.  
- Online E-textbook “Introduction to Organic Chemistry” by Prof. William Reusch. 
 You can also use your current text from CEM 351 and 352.   
- Physical Methods, 2nd ed., Russell S. Drago (RSD), Saunders: Fort Worth; 1992 
(QD 453.2.D7). This book is particularly useful for the spectroscopic aspects of the 
course.  
 

Attendance 
Policy 

Attendance is mandatory. If you will be absent for observance of a religious 
holiday, participation in a field trip, rehearsal, or performance, or an athletic 
competition, you must notify your instructor in advance and schedule to make up the 
missed period during another section of the course within one week of the absence. 
  
This is a relatively open lab since after some time into the semester different people 
will be at different stages of the same or even different modules, depending on 
everybody’s progress. That means that you have to come to the lab prepared and 
have an exact plan for the lab period.  The TAs are there to help you but you will 
need to organize your steps and manage your time for each module. 
 
Considering that during the semester you might have to repeat several steps of some 
modules, repeated absences might lead to incomplete experiments which in turn will 
directly reflect on your final grade (loss of points). 
 

Safety Lab safety is largely a matter of using good common sense. Some experiments will 
require the use of vacuum lines and compressed gasses in addition to the organic 
solvents and chemicals typical of a synthetic lab. Approved eye protection must 
be worn at all times. You will be denied admission to the lab if you do not have 
goggles. Closed toe shoes must be worn in the laboratory. In addition, gloves 
and a lab coat are useful for protecting your hands and clothes. We will provide 
special instructions during lectures to ensure safe use of specialized equipment. If 
you have any questions about how to perform an experiment safely, ask you 
lab instructor first. (See attached Lab Safety rules for more details) 
 

Laboratory 
Equipment 

 
 
 
 

 
 
 
 
 
 
 

In pairs, you will receive a drawer containing supplies for the course. During 
check in you must notify the TAs of any missing supplies and he/she will assist you in 
replacing them at no cost.  
 
At the end of the course, you must check out with your TA. You will be responsible 
for any replacement costs for any missing items.   
 
Glassware must be clean when returned at the checkout.  Students who fail to 
do so will lose 100 pts. 
 
 
 
 



Grading l Each module is worth 100 pts total, that will be weighted as follows: 
- Laboratory Notebooks                                                                             20 pts 
- Laboratory Performance  
  (Technique, Completion of Experiments, Safety, Housekeeping)           10 pts 
- Module Reports                                                                                       70 pts 
 
l 1st NMR spectrum and structure elucidation is worth 20 pts. 
 
l Your overall grade for the class will be out of 720 pts, and will follow the scale 
below: 
 

 
Tentative List of Modules 
 

Module 1: Silicon Polymers: Preparations of Bouncing Putty (Silly Putty) 

Module 2: Nanochemistry: Synthesis and Properties of Cadmium Selenide Quantum 

Dot Nanoparticles  

Module 3: Grubbsʼ Inspired Ruthenium Catalysts for Olefin Metathesis, Nobel Prize 

Winning Chemistry 

Module 4: Synthesis of cis- and trans- Diaminedichloroplatinum(II) 

Module 5: Cobaloximes: Models of Vitamin B12  A Demonstration of “Umpolung” in the 

Reactivity of an Organometallic Complex 

Module 6: Methyl Migration to Coordinated CO 

Module 7: Iridium Catalyzed Functionalization of C-H Bonds 

If anything changes regarding these modules, i.e. order that they need to be performed 

or anything else, you will be notified by email ahead of time. 

Throughout the semester, make sure you pay attention to emails with the subject: 

CEM415 

Total 
Points Percent Grade Total 

Points Percent Grade 

648 90 4.0 360 50 2.0 
576 80 3.5 324 45 1.5 
504 70 3.0 288 40 1.0 
432 60 2.5 <288 <40 0.0 

	



ACS Diagnostic of Undergraduate Chemistry Knowledge (DUCK) Test 
The Department of Chemistry mandates for all the Chemistry BS majors to take a test in 
order to assess chemical learning and understanding.  This test, known as the DUCK 
(Diagnostic of Undergraduate Chemistry Knowledge) test, is one of the American 
Chemical Society standard tests, designed for the end of an undergraduate curriculum.  
As the capstone for the Chemistry BS program, CEM 415 was chosen for administration 
of the ACS-DUCK since it requires students to use what they have learned in previous 
courses. The ACS-DUCK test is just another way to look at how students use what they 
have learned previously.   

 
During the DUCK test students will demonstrate chemical understanding through the: 
a. Use of appropriate models and representations to describe, explain, and predict the 

structure and properties (chemical and physical) of molecular systems. In applying 
models to explain and predict chemical reactivity and physical behavior, students will 
make explicit connections between structure at the atomic and molecular level and 
macroscopic properties observed and studied in laboratory experiments. 

b. Application of quantitative reasoning, concepts from physics, and mathematics 
through differential equations to explain and evaluate the roles of energy, entropy, 
equilibrium, and dynamics in determining the outcomes of chemical and physical 
processes. 

 
As part of the CEM415 class, we will administer the DUCK test some time in April (the 
exact day and time will be announced later on in the semester).   
 
Remember:  Taking this test IS MANDATORY! If you do not take the test, 50 points 
will be deducted from your overall points earned for the class.  If you do attend and take 
the test, you can earn up to 50 bonus points for the class, depending on your 
performance in the test.  The scale for the bonus points is as follows: 
> 80%  (48/60 correct answers): 50 bonus points 
70–80% (42-47 correct answers): 40 bonus points 
60–70% (36-41 correct answers): 30 bonus points 
50–60% (30-35 correct answers): 20 bonus points 
<50% (29 correct answers or lower): 10 bonus points  
 
If you have any questions about the ACS-DUCK test, please contact the instructors for 
the class.  



SAFETY REGULATIONS 
 
1. DRESS CODE 
 

 
Firm footwear is required 

(NO sandals, NO open-toed shoes) 
 
 
Long pants that cover the entire leg must be worn at all 

times (NO shorts, NO skirts) 
 

 
 Safety Goggles must 

ALWAYS be worn in the lab 
 

The dress code will be strictly enforced! 
 
2. SAFETY EQUIPMENT 

 
Every student MUST do all they can to prevent accidents in their own work 
and they must be prepared for accidents by knowing in advance what 
emergency aids are available. 
 
The laboratory is equipped with several type of safety equipment and it is 
essential that you become familiar with the location and the operation of 
these tools. 
 

a. Emergency Shower: There is an emergency shower located on the 
hallway.  It is for use when corrosive liquids have spilled over large 
areas of clothes and skin, or when clothing is on fire.    
 

b. Eye Wash Stations: The laboratory is equipped with eye wash 
stations.  These stations dispense water and provide thorough 
irrigation of the eyes and face in the event a person is splashed with 
an irritating chemical.  The contaminated body part should be rinsed 
for a minimum of 15 minutes. 

 
c. Fire Extinguisher: The fire extinguisher is located outside the 

laboratory.  Know its location and how to operate it.  It is very 
effective for fires involving organic liquids and electrical fires.  If a fire 
extinguisher is used it must be given to the laboratory coordinator for 



recharging.  Small fires in test tubes, beakers etc can usually be 
smothered by covering with a watch glass.   
In any case, REPORT any accident to your instructor 
immediately 

 
3. Absolutely NO EATING or DRINKING is permitted in the lab. 

 
4. Waste Disposal 
 

Please place the waste materials in the appropriate containers.  If you 
are unsure, make sure you ASK your instructor .   
For this lab you should expect to have both Inorganic and Organic 
waste, placed separately in different containers inside the last 
fumehood.  
Broken glassware belongs in the BROKEN GLASS bucket 
Sharp objects (syringes, needles, razor blades) belong in the SHARPS 
container.  

 
5. Laboratory Rules 

 
a. NO student may work in the laboratory unless an instructor is 

present. 
b. NO student may perform an unauthorized experiment. 
c. NEVER leave an experiment in progress unattended. 
d. Any chemical that produces toxic vapors MUST be used in a 

fumehood. 
e. Wipe-up spilled chemicals and bottle “rings” immediately. 
f. NEVER handle or poor flammable liquids near an open flame. 
g. REPORT any accident to the instructor immediately. 
h. BEWARE if burns from forgotten still-lit burners and hot glassware. 
i. Keep ALL sinks clean. 
j. Before you leave the lab, MAKE SURE the hood, work area and sink 

are clean and tidy.   
k. OVERALL, if you are unsure about any directions, ASK your 

instructor. 
l. Finally, NEVER HURRY when performing experiments.  Safety 

always has the highest priority. 
 
 
 
 
 
 



Report Template  
(an interactive .docx template will be posted on the web and also e-mailed to you the 
first week of class)   
 
All module reports should follow this template.   
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