
Eppley, Chem 331 Fall 2014

Inorganic compounds can do a lot of things that organic 
compounds can’t do!   Because of that, inorganic chemistry is 
an incredibly diverse field.  We will begin to learn about some  
of the principles that form the foundation for the field, and 
prepare you to read and understand inorganic chemistry 
papers in the primary literature.   Our explorations will take 
us from atomic structure and periodic properties to molecular 
orbital theory and bonding in main group and coordination 
compounds, while reviewing some basic reaction concepts 
along the way (redox, acids and bases).   We will then apply 
these fundamentals to solids, organometallic catalysis, and 
biological systems.    Our classroom will have a combination 
of lecture, discussion and small group in-class problem 
solving activities.  I expect you to fully engage in all activities.   
I want us to have a rigorous but fun, interactive and thought-
provoking class!  
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INORGANIC REACTION 
MECHANISMS

Contact info

Hilary Eppley 
heppley@depauw.edu 

765-658-4603 

Office:  Julian 355 

Office Hours:    
Mon 2:00 PM - 3:00 PM 
Tues  8:30 -9:30 AM 
Wed  4 - 5 PM 
Fri 11:30 AM- 1 PM 

Course Materials

Inorganic Chemistry, 5th 
Edition, Meissler Fischer, and 
Tarr,  
ISBN-13: 9780321811059

Course Times

MW 12:30 – 1:30 pm   
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Grading

Midterm Exam   20 %

Final Exam: 30 %

Literature discussions and other in class activities 25 % 

Problem sets  15 %

Timely Topic 5 Slides About   10%

Course Outline

The weekly course outline will be available on the course 
website   Please check each week for reading assignments and 
other things that need to be turned in such as problem sets or 
literature discussion questions.   I will update the course 
outline based on your beginning of the course surveys to give 
you a general sense of the topics covered.   All schedules are 
subject to change.  A general overview outline is listed on the 
right.     

Attendance  

Attendance is important!  You are permitted two absences 
during the course of this semester.  Each further unexcused 
absence will result in the lowering of your final grade in the 
course by one step (i.e., A- to B+).  

Unavoidable absences due to travel for athletic events or 
graduate school visits can be excused, but you must notify me 
in advance. 

If you miss class, it is your responsibility to check with your 
classmates in order to find out what happened in class. The 
answer to the question “did I miss anything?” may be found 
here: 

www.library.utoronto.ca/canpoetry/wayman/poem5.htm)
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Course Goals

By the end of the course, you 
should be able to: 

• Extrapolate and rationalize 
chemical properties from 
atomic structure. 

• Recognize and predict the 
products of the main types of 
inorganic reactions 

• Recognize and evaluate the 
relative importance of the 
various thermodynamic and 
kinetic driving forces for 
inorganic reactions to be able 
to predict whether a particular 
chemical reaction will occur or 
not.  

• Apply bonding theories for a 
variety of inorganic compounds 
and use bonding arguments to 
explain reactivity and 
properties 

• Use experimental data to 
predict inorganic reaction 
mechanisms that are consistent 
with observations.   

• Interpret and explain the 
applications of certain types of 
inorganic reactions in industry, 
organic chemistry, biology, and 
the environment.   

• Read and interpret papers on 
inorganic reactions in the 
chemical literature. 

http://www.library.utoronto.ca/canpoetry/wayman/poem5.htm
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Late Days

All assignments (reading, homework, writing and exams) 
are to be turned in during the class that they are due. 

You have three “late days” which you may use as needed 
during the semester, as long as you notify me in advance. 
For instance, if an assignment is due on a Monday, but you 
have a big exam on Monday, you can use a late day and 
turn that assignment in on Tuesday. Please note, however: 
a “day” is twenty-four hours long, and ends at 5.00 pm. If 
you don’t give me the assignment until Wednesday 
morning, that counts as two late days. Please note that 
because these late days are freebies, I will give no 
extensions. 

Any late days beyond these three days (or lateness without 
prior notification) will count against your grade. Late work 
is subject to 10% penalty per day.

Academic Honesty

Learning is frequently greater if you can work with others 
in a class to master the material.  I encourage you to work 
on problem sets and paper discussions with other people 
in this class.  There are many times when I will encourage 
collaboration between students to facilitate learning, while 
there are other times when I will clearly indicate that 
students are required to work alone to complete an 
assignment. Tests, quizzes, and some writing assignments 
should be your work and your work alone.  Sources of 
material should be properly cited and you should take care 
not to plagiarize from outside sources, electronic or print. 
If you are ever unclear about how an assignment is to be 
completed, please ask me!  The penalties for academic 
dishonesty are outlined in the Student Handbook:  

www.depauw.edu/handbooks/academic/policies/integrity/ 
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Course Outline  

Note that this schedule is subject to change to 
incorporate areas of interest as the semester 
evolves!  Exact schedule is provided on the 
course website.  

Week 1 Introduction, review of atomic orbitals  

Week 2 Radial wavefunctions, periodic 
properties  

Week 3 Review of VSEPR, hybridization, and 
basic types of inorganic reactions , 
Coordination complexes, some guiding 
principles for reactions 

Week 4 Bioinorganic examples of 
coordination chemistry 

Week 5 Bioinorganic and metallorganic 
frameworks  

Week 6 Point groups, intro to molecular 
orbital theory     

Week 7  MO diagrams of polyatomics, 

Week 8 MO diagrams of hypervalent 
compounds 

Week 9 Bonding in transition metal 
complexes:  Crystal field theory    

Week 10 Bonding in transition metal 
complexes, MO Theory 

Week 11 The 18 electron rule and 
introduction to Organometallic Chemistry, 
Weird modes of bonding in organometallic 
chemistry! 

Week 12 Types of organometallic reactions, 
Catalytic cycles 

Week 13 Introduction to band theory, 
bonding in metals, insulators, and  
semiconductors 

Week 14 Periodic properties in band gaps, 
doped semiconductors, and photocatalysis 

Week 15 Review and special topics 

http://www.depauw.edu/handbooks/academic/policies/integrity/
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What’s With The Snakes? And What Does It Have To Do With You?

IONiC and VIPEr:  I am a founding member of IONiC: the 
Interactive Online Network of Inorganic Chemists.  We 
have funding from the National Science Foundation to 
forge a community of practice for the teaching of inorganic 
chemistry and develop an on-line resource for the inorganic 
chemistry community (http://www.ionicviper.org).  

Periodically, you will see “learning objects” that are marked 
with some reference to VIPEr.  These are teaching materials 
developed by my collaborators and/or me that I am 
adapting and testing.  I may post feedback on VIPEr to 

inform the author and other users, but rest assured that any comments I make will not identify 
individual students.  

You may periodically get a chance to interact with other members of IONiC or VIPEr (or outside 
speakers) as we work our way through assignments in this course!  
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