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Fall 2018 CHEM:4270 – Advanced Inorganic Chemistry  
 

Lecture times:  9:30 a.m. – 10:45 pm, Tuesday/Thursday (E120 Adler Journalism and Mass Communication Building)  
 
Instructor: Prof. Scott R. Daly   E-mail: scott-daly@uiowa.edu  Phone: 384-1356       
 
Office hours (W474 CB): Tuesday 2:30 – 4:00 P.M. and Wednesday 2:30 – 4:00 P.M.  If these times do not work for your 
schedule, please email to set up a time to meet with Professor Daly.   
 
Teaching Assistant: Nimesh Pasan Ranasin Ranasinghe Arachchige 
Email: nimeshpasan-ranasinghearachchige@uiowa.edu 
 
Course Description 
 

This course is designed to build upon knowledge of inorganic compounds and chemical bonding to provide an 
advanced understanding of the chemistry that takes place across the periodic table. Group theory and molecular orbital 
diagrams will be explored in-depth and then related to spectroscopic analysis of compounds and solids. A major portion 
of the course will focus on transition metal chemistry with additional discussion of advanced topics such as physical 
inorganic methods, bioinorganic, lanthanide, and actinide chemistry. 

 
Course Materials  
 

Required: Inorganic Chemistry, Fifth Edition by Miessler and Tarr. An important comment about this course is that it 
pays to read several different texts to solidify your understanding of the material. Your General Chemistry text (Brown, 
Lemay, and Bursten) is a good resource for some of the introductory topics. I will occasionally post material from other 
textbooks on ICON to help reinforce concepts. 
 
Optional item:  A molecular model kit such as one used in organic chemistry courses or a model kit for inorganic 
structures.  Kits can be found online at the following sites: 
 
http://www.webelements.com/shop/section.php/8/1/molecular_model_kits/43e2a27b078729fced5b530e6ce59ace 
 “A-level” inorganic/organic student set:  $30.32 
 
http://www.amazon.com/Prentice-Molecular-General-Organic-Chemistry/dp/0139554440 
Prentice Hall molecular model set for general and organic chemistry:  $48.27 
 
http://www.amazon.com/Organic-Inorganic-Molecular-Model-Kit/dp/0132334704 
Darling Organic and Inorganic molecular model kit:  $28.53 (Kits are sold by the Alpha Chi Sigma chapter on campus.) 

 
Course web site: https://icon.uiowa.edu/. This site has the course syllabus, announcements, class handouts, problem 
set assignments, and grades.   

 
Grading:  
 

• Homework = 200 points (20%) 
• In class quizzes = 100 points (10%) 
• Crystallography report = 100 points (10%) 
• 1st exam = 200 points (20%)  
• 2nd exam = 200 points (20%)  
• Comprehensive final exam = 200 points (20%)  

 
Total = 1000 points  

Assignment of Grades 

Grade assignments will be made on the basis of a curve of the total class distribution of points.  Plus/minus grades will 
be given. The “A+” grade will only be given in an exceptional circumstance. The overall grade distribution will be 

mailto:scott-daly@uiowa.edu
http://www.webelements.com/shop/section.php/8/1/molecular_model_kits/43e2a27b078729fced5b530e6ce59ace
http://www.amazon.com/prentice-molecular-general-organic-chemistry/dp/0139554440
http://www.amazon.com/organic-inorganic-molecular-model-kit/dp/0132334704
https://icon.uiowa.edu/
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consistent with the recommendations of the College of Liberal Arts and Sciences for advanced-level courses (22% A, 
38% B, 36% C, 3% D, 1% F).  

Late Assignments 

Late assignments will be penalized at 10% per day.  

Notes on independent work and grading 

General discussion with classmates on homework assignments is highly encouraged. All in-class quizzes and exams 
must be completed alone. Cheating will not be tolerated. Any students caught cheating on exams will be given a score 
of zero for that exam and reported to the college. 
 
Any questions about grades and point deductions received for course assignments should be directed to Prof. Daly. 
Requests for a regrade on an assignment, quiz, or exam must be submitted with a written explanation within two weeks 
of the return date. Please note: quizzes and exams may be photocopied before they are returned. Federal privacy 
rules mandate that individual scores and grades cannot be publicly posted. Grades will be posted on ICON after each 
exam and individual cumulative scores and an estimated midterm grades may be obtained from Prof. Daly.  

 
CLAS Information and Policies for Students 

Your responsibilities to this class, and to your education as a whole, include attendance and participation.  You are also 
expected to be honest and honorable in your fulfillment of assignments and in test-taking situations (the College's policy 
on plagiarism and cheating is on-line in the College's Student Academic Handbook 
http://www.clas.uiowa.edu/students/academic_handbook/).  You have a responsibility to the rest of the class-and to the 
instructor-to help create a classroom environment where all may learn. At the most basic level, this means that you will 
respect the other members of the class and the instructor, and treat them with the courtesy you hope to receive in turn.   

Administrative Home 
The College of Liberal Arts and Sciences (CLAS) is the administrative home of this course and governs its add/drop 
deadlines, the second-grade-only option, and other policies. These policies vary by college 
(https://clas.uiowa.edu/students/handbook). 

Electronic Communication 
Students are responsible for official correspondences sent to their UI email address (uiowa.edu) and must use this 
address for all communication within UI (Operations Manual, III.15.2). 

Accommodations for Disabilities 
UI is committed to an educational experience that is accessible to all students. A student may request academic 
accommodations for a disability (such as mental health, attention, learning, vision, and physical or health-related 
condition) by registering with Student Disability Services (SDS). The student should then discuss accommodations with 
the course instructor (https://sds.studentlife.uiowa.edu/). 

Nondiscrimination in the Classroom 
UI is committed to making the classroom a respectful and inclusive space for all people irrespective of their gender, 
sexual, racial, religious or other identities. Toward this goal, students are invited to optionally share their preferred 
names and pronouns with their instructors and classmates. The University of Iowa prohibits discrimination and 
harassment against individuals on the basis of race, class, gender, sexual orientation, national origin, and other identity 
categories set forth in the University’s Human Rights policy. For more information, contact the Office of Equal 
Opportunity and Diversity at diversity@uiowa.edu or diversity.uiowa.edu. 

Academic Integrity  
All undergraduates enrolled in courses offered by CLAS have, in essence, agreed to the College's Code of Academic 
Honesty. Misconduct is reported to the College, resulting in suspension or other sanctions, with sanctions 
communicated with the student through the UI email address. 

CLAS Final Examination Policies 
The final exam schedule for each semester is announced around the fifth week of classes; students are responsible for 
knowing the date, time, and place of a final exam. Students should not make travel plans until knowing this final exam 

http://www.clas.uiowa.edu/students/academic_handbook/
https://clas.uiowa.edu/students/handbook
https://opsmanual.uiowa.edu/human-resources/professional-ethics-and-academic-responsibility#15.2
https://sds.studentlife.uiowa.edu/
mailto:diversity@uiowa.edu
https://diversity.uiowa.edu/office/equal-opportunity-and-diversity
https://clas.uiowa.edu/students/handbook/academic-fraud-honor-code
https://clas.uiowa.edu/students/handbook/academic-fraud-honor-code
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information. No exams of any kind are allowed the week before finals. (https://clas.uiowa.edu/faculty/teaching-policies-
resources-examination-policies.) 

Making a Complaint 
Students with a complaint should first visit with the instructor or course supervisor and then with the departmental 
executive officer (DEO), also known as the Chair. Students may then bring the concern to CLAS 
(https://clas.uiowa.edu/students/handbook/student-rights-responsibilities). 

Understanding Sexual Harassment 
Sexual harassment subverts the mission of the University and threatens the well-being of students, faculty, and staff. All 
members of the UI community must uphold the UI mission and contribute to a safe environment that enhances learning. 
Incidents of sexual harassment must be reported immediately. For assistance, definitions, and the full University policy, 
see https://osmrc.uiowa.edu/. 

*These CLAS policy and procedural statements have been summarized from the web pages of the College of Liberal 
Arts and Sciences and The University of Iowa Operations Manual.  

 
Learning Objectives 

The following are the primary topics to be mastered for each chapter. The list is by no means exhaustive, but is 
representative. 
 
Chapter 2: Atomic structure, orbitals, and electronic configurations. You should be able to recognize wave functions for 
given orbitals and appreciate energetic contributions to electron configurations. A rigorous quantum mechanical 
treatment will not be required as this is reserved for P-chem courses. 
 
Chapter 3: Lewis structures: drawing, estimations, hybridization. You should be able to draw the Lewis structure and 
estimate bond angles and geometry for most molecules. You should be able to understand the effects of lone pairs, 
electronegativity, atomic size on molecular geometry, and ultimately reactivity. 
 
Chapter 4: Symmetry and group theory. Be able to assign point groups to molecules and objects. Identify polar and/or 
chiral molecules, and know how to use a character table. You should be able to assign point groups, symmetry 
operators, and characters to atomic orbitals in a given molecule. Understand how to use symmetry and group theory to 
interpret differences in IR and Raman spectra. 
 
Chapter 5: Molecular orbital theory. You should be able to execute bond order calculations, appreciate orbital energy 
levels, and the understand criteria for effective orbital overlap for diatomic molecules. Know how to assign the symmetry 
of SALCs in larger molecules and construct qualitative molecular orbital diagrams. 
 
Chapter 9: Introduction to coordination chemistry: structures and isomers. You should be able to identify and name 
coordination compounds, appreciate representative ligands, know the difference between various definitions/types of 
isomers. Be familiar with local geometry of d-block metals. For the crystallography ‘how-to’ you should know how to 
download a CIF file from the literature and prepare drawings of the structures using freely available software. Know how 
to search for compounds of interest with given structural features. 
 
Chapter 10: Coordination chemistry: bonding. You should understand crystal field theory and ligand field theory, as well 
as their differences. Understand and utilize the spectrochemical series to explain reactivity and rudimentary electronic 
structure trends. Identify situations where Jahn-Teller distortions are present, why and how they happen, and how they 
affect molecular geometry and symmetry. 
 
Chapter 11: Coordination chemistry: electronic spectra. Understand the relationship between electronic states and the 
absorption spectra of coordination complexes. Be familiar with selection rules and correlation diagrams, and be able to 
account for the colors of coordination complexes. 
 
Chapter 12: Coordination chemistry: reactivity. You should understand the reactivity of coordination complexes in terms 
of identifying reaction mechanism and redox behavior. Use the trans effect to predict reaction products and understand 
the related role of trans influence on metal-ligand bonding. 
 

https://clas.uiowa.edu/faculty/teaching-policies-resources-examination-policies
https://clas.uiowa.edu/faculty/teaching-policies-resources-examination-policies
https://clas.uiowa.edu/students/handbook/student-rights-responsibilities
https://osmrc.uiowa.edu/
http://www.clas.uiowa.edu/
http://www.clas.uiowa.edu/
http://www.uiowa.edu/%7Eour/opmanual/index.html
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Chapter 13 - 15: Organometallic chemistry. Electron counting and the 18-electron rule. Understand the Dewar-Chatt-
Duncanson bonding model and the concept of backbonding as it relates to reactivity. Be able to construct truncated MO 
diagrams to describe metal-metal multiple bonding and metal bonding with pi ligands. Understand the isolobal analogy 
and how it is used. 
 
Advanced Topics. TBD (will be posted later). 
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Tentative Lecture Schedule 
 

Tentative Schedule General topics Associated Reading  
(Miessler, Fischer and Tarr, 5th ed) 

Aug. 21 Course Introduction  

Aug. 23 Atomic Structure/Simple Bond Theory Chapter 2 

Aug. 28 Simple Bond Theory Chapter 3 

Aug. 30 Symmetry and Group Theory Chapter 4 (Quiz) 

Sept. 4 Symmetry and Group Theory  

Sept. 6 Symmetry and Group Theory  

Sept. 11 Symmetry and Group Theory  

Sept. 13 Molecular Orbital Theory Chapter 5 (Quiz) 

Sept. 18 No Class  

Sept. 20 No Class  

Sept. 25 Molecular Orbital Theory  

Sept. 27 Molecular Orbital Theory  

Oct. 2 Molecular Orbital Theory  

Oct. 4 Exam 1  

Oct. 9 Coordination Chemistry: Introduction Chapter 9 

Oct. 11 Coordination Chemistry: Bonding Chapter 10 

Oct. 16 Coordination Chemistry: Bonding  

Oct. 18 Coordination Chemistry: Bonding  

Oct. 23 Crystallography “How-To” Supplement (Quiz) 

Oct. 25 Coordination Chemistry: Electronic Spectra Chapter 11 

Oct. 30 Coordination Chemistry: Electronic Spectra  

Nov. 1 Coordination Chemistry: Electronic Spectra  

Nov. 6 Coordination Chemistry: Rxns and Mechanisms Chapter 12 (Quiz) 

Nov. 8 Coordination Chemistry: Rxns and Mechanisms  

Nov. 13 Coordination Chemistry: Rxns and Mechanisms  

Nov. 15 Exam 2  

 THANKSGIVING BREAK  

Nov. 27 Organometallic Chemistry Selected sections: Chapters 13 - 15 

Nov. 29 Organometallic Chemistry  

Dec. 4 Organometallic Chemistry  

Dec. 6 Advanced Topic TBD 

TBA FINAL EXAM TBA 
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