
Core Course Overview AY 2012 
The chemistry department offers 11 core courses, 10 of which are taught in any one year. These are: 
 

• CHEM 2110 Chemical Symmetry: Applications in Spectroscopy and Bonding 
• CHEM 2120 Descriptive Inorganic Chemistry 
• CHEM 2210 Electroanalytical Chemistry 
• CHEM 2220 Chemical Separations 
• CHEM 2230 Analytical Spectroscopy 
• CHEM 2310 Advanced Organic Chemistry 1 
• CHEM 2320 Advanced Organic Chemistry 2 
• CHEM 2430 Quantum Mechanics & Kinetics 
• CHEM 2440 Thermodynamics & Statistical Mechanics 
• CHEM 2810 Biological Chemistry 1 
• CHEM 2820 Biological Chemistry 2 
Two of the italicized courses are taught each year. 
 
For AY 2012 (beginning August 2011), we are offering in the Fall term (2121) the following courses 
(Instructor) 
• CHEM 2120 Descriptive Inorganic Chemistry (Rosi) 
• CHEM 2230 Analytical Spectroscopy (Saxena) 
• CHEM 2310 Advanced Organic Chemistry 1 (Nelson) 
• CHEM 2430 Quantum Mechanics & Kinetics (Coalson) 
• CHEM 2810 Biological Chemistry 1 (Weber) 
 
In the spring (term 2124), we are offering these courses (Instructor) 
• 2110 – Chemical Symmetry: Applications in Spectroscopy and Bonding (H. Liu) 
• 2210 – Electroanalytical (Amemiya) 
• 2320 – Advanced Organic Chemistry 2 (Koide) 
• 2440 – Thermodynamics and Statistical Mechanics (Garrett‐Roe) 
• 2820 – Biological Chemistry 2 (Horne) 
 
On the following pages, please find syllabuses for the courses that will be taught next year. In 
some cases, an older syllabus is provided. 



Chemistry 2110   Chemical Symmetry 
 
 

 
Instructor: Haitao Liu 
Office: 130 Eberly 
Phone: (412)624-2062  
E-mail: hliu@pitt.edu  
Web: courseweb.pitt.edu  
Meeting: MWF 228 Eberly 11:00 am -11:50 am 
Office Hour: By appointment 
 
Important Dates 
Jan 5th: First lecture  
Jan 17th: No class, MLK day 
Feb 7th: Exam 1  
Mar 7-11th: No class, spring break  
Mar 14th: Exam 2  
Mar 28th – April 1st: No class, ACS meeting  
April 22nd: Final exam 
 
Grading 
• Exam 1 25% 
• Exam 2 30% 
• Final exam 30% 
• Homework 15% 
 
Homework 
Homework assignments will be graded for 
completeness only. 
Working in groups is encouraged but each individual 
must hand in a separate set of answers. 
 
 
Textbook 
Required:  

 F.A. Cotton, Chemical Applications of Group 
Theory; 3rd ed., Wiley, 1990. 

Recommended:  
 Vincent, Molecular Symmetry and 

Group Theory; 2nd ed., Wiley, 2001 
 J. S. Ogden, Introduction to Molecular 

Symmetry, Oxford UP, 2001 
These textbooks are available in the chemistry 
library (2 hour reserve). 
 
 
 
 
 

Course Outline 
I. Molecular Symmetry & Group Theory 
II. Molecular Vibrations 
III. Chemical Bonds & MO Theory 
IV. Metals & Additional Topics 
 
Course Policy 
Make-up exams:  
No make-up exams will be given. If the student must 
miss an exam because of severe illness or a family 
emergency, it is imperative to contact the instructor 
before the exam. In such cases, the instructor will 
assign a score to the missing exam that is based on 
the student’s performance in the other two exams. If 
the student misses an exam without a good reason, 
he/she will receive 0 for that exam.  
Academic Integrity:  
Students in this course will be expected to comply 
with the University of Pittsburgh’s Policy on 
Academic Integrity, which can be found at 
http://www.as.pitt.edu/faculty/policy/integrity.html. 
Any student suspected of violating this obligation for 
any reason during the semester will be required to 
participate in the procedural process, initiated at the 
instructor level, as outlined in the University 
Guidelines on Academic Integrity. This may include, 
but is not limited to, the confiscation of the 
examination of any individual suspected of violating 
University Policy. Furthermore, no student may 
bring any unauthorized materials to an exam, 
including dictionaries and programmable calculators. 
Disabilities:  
If you have a disability for which you are or may be 
requesting an accommodation, you are encouraged 
to contact both your instructor and Disability 
Resources an Services (DRS), 140 William Pitt 
Union, (412)648-7890/(412)383-7355(TTY), as early 
as possible in the term. DRS will verify your 
disability and determine reasonable 
accommodations for this course. 



Chemistry 2120  Prof. N.L. Rosi 
Fall 2011  
 

 
 
 

Descriptive Inorganic Chemistry 
 

Chemistry 2120 
Fall 2011 

 
 

Instructor:  Nathaniel Rosi 
Office:  1018 

E-mail:  nrosi@pitt.edu 
 
 
 
 
 
 
Class: 
  
T,Th 5:30-6:45 pm 
Eberly 228 
 

Textbooks/Readings: 
 
Crabtree 
The Organometallic Chemistry 
of the Transition Metals, 4th ed. 
John Wiley & Sons, 2005. 
 
Other Required Readings will be distributed 
throughout the semester. 
 
I encourage you to supplement your studies by 
reading sections of an undergraduate inorganic 
textbook (I have placed several on reserve in the 
science library) which may be relevant to the 
topics discussed in class.  This is particularly 
important during the first two sections of the 
course. 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
Course Outline: 
 

I. Introduction and Review of Basic 
Concepts, Elementary Group Theory 

II. Coordination Chemistry  
III. Main Group and Organometallic 

Chemistry 
IV. Special Topics 

 

Grading: 
 
Problem Sets  
(100 pts total) 
 
3 Exams  
(I, 100pts; II, 100pts; III/Final, 200 pts) 
 
 

Office Hours 
 
Schedule an Appointment on Monday, 
Tuesday, or Wednesday afternoons.  For more 
details, see next page under ‘Office Hours’. 



Chemistry 2120  Prof. N.L. Rosi 
Fall 2011  
 
Description 
Modern inorganic chemistry is an incredibly broad field.  Chemists belonging to the ‘sub-fields’ of 
bioinorganic chemistry, organometallic chemistry, supramolecular coordination chemistry, solid-state 
chemistry, synthetic nanoscience, and polymer chemistry (among others) often have received formal 
training in inorganic chemistry.  This diversity, naturally, is very exciting.  In constructing a course on 
“Descriptive Inorganic Chemistry”, however, one must pick and choose only a few topics.  Because 
students generally have different backgrounds and depths of experience in inorganic chemistry, we will 
begin by reviewing a selection of fundamental core topics.  We will then proceed to focus mainly on 
coordination chemistry and organometallic chemistry.  Throughout the semester, relevant papers and 
topics from the current literature will be used to illustrate the concepts addressed in the course.  The last 
few class periods will be devoted to special topics. 
 
Participation 
Feel free to participate in class and ask questions.  If you have a question, chances are other students have 
the same question.  I’ll do my best to answer them!  In cases where a question requires a lengthy 
explanation, it is better to ask after class or schedule an appointment with me to discuss the topic 1-on-1. 
 
Homework 
There will be a number of homework assignments which will be collected and graded.  Homework counts 
for 20% of your grade.  Homework is provided for practice and study purposes.  As long as you 
demonstrate exceptional effort (see below) on the homework assignments, you can expect to earn most of 
the points.  I will collect homework at very specific times (typically before lecture).  I will not accept 
late homework. 
 
Exceptional effort is defined as follows: 

1) Clear, thorough, and thoughtful answers to all the questions 
2) Neat and clean presentation of answers (you should give me the final draft of your 

homework, not a working draft) 
3) Acknowledge your co-workers (if you worked in groups) 

 
Exams 
Exam I will cover introductory and fundamental concepts material and will be worth 20% of your grade. 
Exam II will cover coordination chemistry and will be worth 20% of your grade. 
Exam III/Final will cover main group, organometallic chemistry, special topics, and selected topics from 
Exam I and II and will be worth 40% of your grade. 
 
Although each of the exams cover specific blocks of material, you can expect to see concepts on the 
second exam which were covered on the first exam and likewise concepts on the third exam which were 
covered on the previous two exams. 
 
Office Hours 
I do not keep formal office hours.  If you would like to schedule a meeting with me to discuss the 
coursework, please e-mail me with a few possible meeting times.  I am typically available to meet on 
Tuesdays and Thursdays. 
 
Disability 
If you have a disability for which you are or may be requesting an accommodation, please contact both 
me and the office of Disability Resources and Services (Contact info below) as soon as possible so that 
we can make any necessary arrangements.  The Disability Resources and Services office is located in 
William Pitt Union, Room 216.  Their phone number is (412) 648-7890.  They will be able to verify the 
disability and determine reasonable accommodations for this course. 



Chemistry 2120  Prof. N.L. Rosi 
Fall 2011  
 
Summary of Lectures and Readings (in italics) 

 
1. September 1 

Distributed Reading 
a. Course Information 
b. Basic Quantum 
c. Periodic Table 
d. Shielding  
e. Electron Configurations 
f. Periodic Trends 
g. Rules and Exceptions 

 
2. September 3   

Relevant Chapters from Undergraduate 
Inorganic Text 

a. Bonding 
b. Lewis Dot Structures 
c. VSEPR 
d. Distribute Problem Set #1 

 
3. September 8 

My notes extract information from 
various texts, primarily the distributed 
chapters from Miessler and Tarr 

a. Intro to group theory 
b. Symmetry elements 
c. Symmetry operations 

 
4. September 10 

See Sept. 8 for reading 
a. Matrices 
b. Groups 
c. Character tables 
d. COLLECT PROBLEM SET #1 
e. Distribute Problem Set #2 

 
5. September 15 

See September 8 
a. Character Tables (ctd) 
b. Bonding Theories 
c. Valence Bond Approach 
d. MO Theory 

 
6. September 17 

See September 8 
a. MO Theory 
b. Walsh diagrams 
c. COLLECT PROBLEM SET #2 

 

 
7. September 22 

a. Begin Coordination Chemistry 
b. Common Ligands/e- counting 
c. Nomenclature 
d. Structure 
e. Isomerism 

 
8. September 29—EXAM I 

 
9. October 1 

Distributed Reading/Undergraduate 
Inorganic Text 

a. Bonding Theories 
b. Valence Bond Theory 
c. Crystal Field Theory 
d. MO Theory  
e. Distribute Problem Set #3 

 
10. October 6 

Distributed Reading 
a. Crystal Field Theory (in depth) 

 
11. October 8 

Distributed Reading 
a. Preparative methods 
b. Trans effect 
c. Mechanisms 
d. COLLECT PROBLEM SET #3 
e. Distribute Problem Set #4 

 
12. October 13—NO CLASS 

 
13. October 15 

Distributed Reading; Crabtree Chapter 
13 

a. Isolobal Analogy 
b. Applications 
c. Modern Coordination Chemistry 

i. Bioinorganic 
ii. Supramolecular 

iii. Solid-State 
 
 
 
 
 
 



Chemistry 2120  Prof. N.L. Rosi 
Fall 2011  
 

14. October 20 
My notes extract information from 
various texts.  All essential information 
will be included in my lecture and lecture 
notes. 

a. Main group chemistry 
b. COLLECT PROBLEM SET #4 
 
 

15. October 22—EXAM II 
 

 
16. October 27 

Crabtree Chapter 2 
a. Start organometallic 
b. Ligand types 
c. Electron counting 
d. Basics of catalysis 
e. Important background 

 
17. October 29 

Crabtree Chapter 3 & 4 
a. Lewis Base Ligands 
b. Carbonyls 
c. Phosphines 
d. Hydrides  
e. Distribute Problem Set #5 

 
 

18. November 3—NO CLASS 
 
19. November 5 

Crabtree Chapters 3&11 
a. Alkyls 
b. Aryls 
c. Carbenes 
d. Alkylidenes 
e. Carbynes 

 
20. November 10 

Crabtree Chapter 5 
a. Alkenes 
b. Alkynes 
c. Arenes 
d. Cp Ligands 

 
 
 
 
 

21. November 12 
Crabtree Chapter 4 & 6 

a. Substitution Reactions 
b. Oxidative Addition 
c. Reductive Elimination 
d. COLLECT PROBLEM SET #5  
e. Distribute Problem Set #6 

 
22. November 17 

Crabtree Chapters 7&8 
a. Migratory Insertion 
b. Nucleophillic and Electrophilic 

Addition 
 

23. November 19 
Crabtree Chapter 9 

a. Intro to Catalysis 
b. Hydrogenation 

 
24. November 24 

Crabtree Chapters 9&12 
a. Hydroformylation 
b. Carbonylation 
c. Polymerization 
d. Coupling Reactions  
e. COLLECT PROBLEM SET #6 
 

25. Thanksgiving—No Class 
 

26. December 1 
Crabtree Chapters 9&12 

a. Coupling Reactions 
b. Metathesis 

 
27. December 3 

Crabtree Chapters 9&12 
a. More Catalysis 
b. Special Topics 

 
28. December 8 

a. Special Topics/Review 
 

29. December 10—EXAM III/FINAL 
 
 
 

 



Chemistry 1130 / 2180  Fall 2011/Spring 2012 

Inorganic Chemistry 
Course Mechanics 

 

Instructor: Geoff Hutchison    
Office: Eberly Hall 316 Phone: (412) 648-0492    
E-mail: geoffh@pitt.edu Web: courseweb.pitt.edu 

 Office Hours: Mon. 1-2pm, Wed. 3-4pm 
 (or e-mail for an appointment) 

 
Meetings: M, W, F 2-2:50 PM  Chevron 12A 
 

Textbook: G. Miessler & D. Tarr, Inorganic Chemistry, 4th ed; Prentice Hall, 2011. 
Other Readings: Will be distributed on CourseWeb throughout the semester, including  
sections of other textbooks and key journal articles. 
 
Course Reserve: Available at the Chemistry Library 
Inorganic Chemistry, 4th Ed. by D. F. Shriver, P. W. Atkins, 2006. 
Inorganic Chemistry 4th Ed. by J. E. Huheey, E. A. Keiter, R. L. Keiter, 1993 
Concepts and Models in Inorganic Chemistry, 3rd Ed. by B. Douglas, D. McDaniel, J. Alexander, 1994 
Advanced Inorganic Chemistry, 6th Ed. by F.A. Cotton and G. W. Wilkinson, 2000 
 
Description 
Modern inorganic chemistry is an incredibly broad field. Chemists belonging to the “sub-fields” of 
bioinorganic chemistry, organometallic chemistry, supramolecular coordination chemistry, solid-state 
chemistry, synthetic nanoscience, and polymer chemistry (among others) often have received formal 
training in inorganic chemistry. This diversity, naturally, is very exciting. We will focus on the basic theory 
and principles of inorganic chemistry that can be used to describe bonding, structure, reactivity, and 
physical properties of inorganic substances. 
 
Grading:  3 Midterm Exams (100 pts each)  300 
  Final Exam      100 
  Homework & Quizzes   100 
  Presentation & Paper       50 
  Total:      550 
 

Homework 
There will be a number of homework assignments which will be collected and graded. Your 
homework scores are summed and normalized to a 100 point scale. I will collect homework at 
the start of lecture. I will not accept late homework. 

Quizzes 
Several times during the semester, I will start class with a 10-minute quiz. These are usually 2-3 questions 
and designed to give you immediate feedback on key concepts. If you have been following lectures and 
readings, you should not need to study additionally for quizzes — just pay attention and read a little each 
day. A quiz will count as a homework assignment. 

 



Chemistry 1130 / 2180   

Presentation/Paper 
In the last week of classes, each assigned group will give a 10-15 minute presentation. The group will also 
hand-in a 2 page paper. Details for this assignment will be distributed later in the semester. 

 

Exams 
All exams, including the final exam, are worth 100 pts. toward your final grade. Although each of the 
midterm exams covers specific blocks of material, the course does “build up,” so concepts from the first 
exam will show up on the second and third exams. 

The Final Exam is optional. If you are satisfied with your grade before the final, you may decide to not take 
the final. In this case, you will be awarded the grade that you earned from the first 450 pts. 

I do not allow make-up exams. If you have a legitimate excuse before or immediately after an exam, I will 
simply award your grade on the basis of your other exams. I highly recommend taking the final exam in this 
case. 

 

Office Hours 
I encourage you to come to my office hours. If the times do not work for you, you may 
schedule an appointment with me via email or just ask your question via email if it does not 
require a lengthy explanation. Please schedule appointments 24 h in advance and suggest a few possible 
meeting times. 
 

Disability 
If you have a disability for which you are or may be requesting an accommodation, please contact both me 
and the office of Disability Resources and Services (Contact info below) as soon as possible, so that we can 
make any necessary arrangements. The Disability Resources and Services office is located in William Pitt 
Union, Room 216. Their phone number is (412) 648-7890. They will be able to verify the disability and 
determine reasonable accommodations for this course. 



Chemistry 2210: Electroanalytical Chemistry 
Spring Term, 2012 

 
Instructor: Shigeru Amemiya, Associate Professor 
Office:  Room 803A, Chevron 
Office hours: By appointment 
Phone:  412-624-1217 
Email:   amemiya@pitt.edu 
 
Lecture: MWF, 10:00–10:50 
  Room 228, Eberly 
 
Text:  Electrochemical Methods, 2nd Ed., by A. J. Bard and L. R. Faulkner 
  John Wiley & Sons, Inc., 2001. 
 
Goals: To understand the fundamental of electrochemistry and the application of 

electrochemical methods to chemical problems with emphasis on quantitative 
interpretation of electrochemical results. Note that topics such as electron transfer 
reaction, interfacial structure, interfacial potential, and diffusion process, which 
are repeatedly discussed in this course, are important in many scientific fields. 

 
Topics: 1. Introduction and Overview of Electrochemical Methods (Ch. 1) 
  2. Potentials and Cell Thermodynamics (Ch. 2) 
  3. Kinetics of Electrode Reactions (Ch. 3) 
  4. Mass Transfer (Ch. 4) 
  5. Controlled Potential Methods (Ch. 5)  
  6. Linear Sweep and Cyclic Voltammetry (Ch. 6) 
  7. Double Layer Structure and Adsorption (Ch. 13) 
  8. Electroactive Layers and Modified Electrodes (Ch. 14) 
  9. Analysis of Electrode Reaction Mechanisms (Ch. 12) 
  10. Coulometric Methods (Ch. 11) 
  11. Ultramicroelectrodes and SECM (Ch. 16) 
  12. Photoelectrochemistry (Ch. 18) 
 
Examination: A take-home mid term examination (150 point) is scheduled early March. A final 

examination (150 point) will be given in class on April 24th. 
 
Problem Sets: Some problems at the end of each chapter in the textbook will be assigned during 

the course. They are collected and graded (each 15 points).  
 
Participation: One-sentence feedback about each lecture, each worth one point, is welcome. You 

may e-mail it to amemiya@pitt.edu by the beginning of the next class. 



Chemistry 2230: Spectroscopy 
Fall 2011 – 3 Credits 

Course Information and Syllabus 

Instructor:  Sunil K. Saxena, 711 Chevron Science Center 

             Phone: (412) 624-8680 Email: sksaxena@pitt.edu 

Course Hours and Location:  Mon Wed 8:00 am-9:15 am,  

Recommended texts:   

“Symmetry and Spectroscopy”, Daniel C. Harris and M. D. Bertolucci 

This book will be useful for discussing electronic and vibrational spectroscopies. 

 “Spin Dynamics: Basics of Nuclear Magnetic Resonance”, Malcolm Levitt 

Class lectures on magnetic resonance will follow the approach used in this book.    

Course Goals:  To provide you the necessary tools to judiciously integrate the use of 

various spectroscopic methods in your research.  

Course Objectives: Systematically survey spectroscopic methods associated with each 

part of the electromagnetic spectrum, and gain familiarity with current literature on 

applications of these techniques to problems in chemistry, physics and biophysics.  

Office Hours:  To be decided in class. 

Course Grading: In class examinations, term-project and project-presentation.   

Syllabus 
This is a fundamentally based course which will help you master the principles of 

spectroscopy. 

Introduction to Spectroscopy:  Review of Quantum mechanics, Quantization, 

electromagnetic radiation, interaction of radiation with matter, Einstein coefficients, 

origins of Selection rules and general principles of spectroscopy. 

Vibrational Transitions:  Vibrational/Rotational levels, transitions, selection rules, IR and 

Raman Spectroscopy, Applications.   

Electronic Transitions:  Molecular Orbitals, Absorptions and UV/Vis Spectroscopy, 

Fluorescence, Green Fluorescent Proteins, applications to single molecule biophysics and 

polymer physics. 

Transitions between Zeeman Levels:  Spins, Zeeman levels, Magnetization and its 

evolution, detecting magnetic resonance signals, Spectrometer.  Relaxation, multiple 

Pulses, 2D NMR/ESR, Applications: diffusion, Imaging, and dynamics. 

  

mailto:sksaxena@pitt.edu


Chemistry 2310 
Advanced Organic Chemistry I 

Fall 2010, M & W 12:00 - 1:15 PM 
 
 
Professor Scott G. Nelson 
Office: 1006 CSC 
Contact: sgnelson@pitt.edu, 412-624-4290 
Office Hours: By appointment 
 
Course Description: 

Chemistry 2310 provides in depth coverage of the principles required for 
predicting, rationalizing and understanding the reactivity of organic molecules. 
 
Textbook:  
“Modern Physical Organic Chemistry” by E. V. Anslyn and D. A. Dougherty (ISBN 1-
891389-31-9) 
 
Other Useful Text Books (on reserve in library): 
1) “Advanced Organic Chemistry: Part A, 5th Ed.” by F. A. Carey and R. J. 

Sundberg (ISBN 978-0-387-68346-1 (soft cvr)) 
2) “March’s Advanced Organic Chemistry: Reactions, Mechanisms and Structure” 

by M. B. Smith and J. March (ISBN 0-471-58589-0 (4th Ed.)) 
3)  “Stereochemistry of Organic Compounds” by E. L. Eliel and S. H. Wilen (ISBN 

0-471-01670-5) 
4)  “The Art of Writing Reasonable Organic Reaction Mechanisms” by R. B. 

Grossman (ISBN 0-387-95468-6)  
5) “Solutions Manual to Accompany Modern Physical Organic Chemistry” by M. B. 

Sponsler, E. V. Anslyn and D. A. Dougherty (ISBN 1-891389-36-X) 
  
Grading Policy 

Final grades will be assigned based on three examinations and two “take home” 
assignments according to the following schedule: 
 Assignments: 2 × 15% 
 Midterms: 2 × 20% 
 Final: 30% 
 
Exam Schedule (tentative): 

1st Midterm Wednesday, October 6 
2nd Midterm Wednesday, November 17 
Final Wednesday, December 15 

 
For Students with Disabilities 

If you have a disability for which you wish to request an accommodation, you 
are encouraged to contact Disability Resources and Services, 216 William Pitt Union 
as soon as possible.  DRS will verify your disability and determine reasonable 
accommodations for this course. 



Chemistry 2310 
Advanced Organic Chemistry I 

 
Course Outline 

 
 
I.  Introduction to Molecular Structure & Bonding (Chap 1) 

• Everything you’ve learned before 
II.  Conformational Analysis: Strain & Stability (Chap 2) 

• Potential energy surfaces 
• Molecular thermochemistry 
• Strain & stability 

III.  Acid-Base Chemistry (Chap 5 and parts of Chap 3) 
• Chemical equilibria (pKa, pH, etc.) 
• Predicting acid/base strength 
• Solvent  effects & non-covalent interactions 

IV.  Stereochemistry (Chap 6) 
• Stereogenicity & stereoisomerism 
• Symmetry operations 
• Stereochemistry (and stereoselectivity) of reactions 

V.  Reactivity: Kinetics vs Thermodynamics (Chap 7 & 8) 
• Energy surfaces & reaction coordinates 
• Kinetic analysis of reaction profiles 
• Isotope effects and other methods for mechanism determination  
• Linear free energy relationships 

VI.  Catalysis (Chapter 9) 
• The fundamentals of catalysis 
• Types of catalysis 
• Specific vs general catalysis 

VII.  Analysis of Organic Reaction Mechanisms (Chapter 10) 
• Tools for predicting reactivity 
• Properties of reactive intermediates 
• Mechanisms of fundamental organic transformations 
• Constructing viable reaction mechanisms 

VIII.  Pericyclic Reactions 
• Frontier molecular orbital (FMO) theory  
• Symmetry & state correlations 
• FMO Analysis of fundamental pericyclic processes 



Advanced Organic Chemistry 2 
Chem 2320 

 
Instructor: Professor Kazunori Koide 
koide@pitt.edu 
 
Textbooks: Advanced Organic Chemistry Part B: Reactions and Synthesis, Fifth Edition, by 
Carey and Sundberg 
Classics in Total Synthesis by Nicolaou and Sorensen 
Classics in Total Synthesis II by Nicolaou and Snyder 
 
Recommended book: Strategic Applications of Named Reactions in Organic Synthesis by Kürti 
and Czakó 
 
Other recommended material: Molecular model sets 
 
Goal: To be able to design innovative and reasonable stereo-controlled synthetic schemes for 
highly complex organic molecules. 
 
Assumption: You are able to obtain an A score (top 15% among the sophomore students) if you 
were to take a final exam for a sophomore organic chemistry course at Pitt today. 
 
Course requirements and assignments: Problem sets from Advanced Organic Chemistry (not 
graded but key to success), a proposal (total synthesis of a natural product; 20%), an oral 
presentation of a total synthesis paper from the current literature (15%), mini-quizzes (15%), one 
midterm (20%), final exam (30%). 
 
Oral presentation: A team of two students will present a total synthesis paper from the current 
(2009–2011) literature for 30 minutes. Topics should primarily be chosen from Nature, Nat. 
Chem., Science, J. Am. Chem. Soc., Angew. Chem. Int. Ed., or Chem. Sci. Topics from these 
papers will be included in the final exam.  The article that the team presents must be approved by 
the instructor at least one week in advance. 
 
Proposal: Propose a reasonably complex and structurally unique target natural product that has 
not yet been synthesized by March 1 for approval. Communicate with other students to avoid 
overlap. Submit your final proposal by April 10. The proposal consists of synthetic schemes and 
brief comments on a few steps. Cite references where necessary. 
 
Quiz: Toward the end of some of the lectures, a quiz may be given to monitor your progress. 
The question may be related to the material from previous lectures or about a total synthesis from 
the current literature published (meaning with page number, not "ASAP" or "early views") 
within 2 weeks in the journals indicated above. 
 
Key to success: Attend the lectures and use every opportunity to ask questions during the 
lecture.  Be conscientious about reading materials.  Discuss the materials with your colleagues.  
Prepare for the oral presentation by continuously studying the current literature.  Expect to spend 
18-20 hours a week for this course. 
 



Reading: You are expected to read all the articles cited during lectures.  The exams will be made 
based on this expectation. 

 

Tentative Schedule: Two-thirds and one-third of the lectures will be devoted to synthetic 
methods and total syntheses, respectively. 



Chemistry 2430:  Basic Quantum Mechanics [Fall 2011] 
Instructor:  R. D. Coalson 
 
Office: 321 Eberly Hall, email: coalson@pitt.edu, phone: 412-624-8261 
 
Text: Molecular Quantum Mechanics, by Atkins and Friedman 
 
Lectures: Tues. and Thurs. 5:30 PM – 6:45, Rm. 228 Eberly Hall 
 
Office hours: by appointment 
 
Grading: two 1 hr. exams (25% each); homeworks (15%), final exam (35%). All exams are open 
book, i.e., you can use your text and notes, but no other sources.  
 
Mathcad: The course will make occasional use of the electronic notebook software Mathcad.  This 
program is available in the Dept. of Chemistry’s Joint Computation Center (JCC), and in all Pitt computer 
labs.  Or, for a small fee, a single-user license can be obtained by Pitt students. 
 
 
Tentative Syllabus: 
 
Week 1 (Aug. 30, Sept. 1): Chpt. 1, Foundations of quantum mechanics 
Week 2 (Sept. 6,8): Chpt. 2, Linear motion, and the harmonic osc. 
Week 3 (Sept. 13,15): Chpt. 3, Rotational motion,; H atom 
Week 4 (Sept. 20,22): Chpt. 4, Angular momentum 
Week 5 (Sept. 27,29): Chpt. 6, Techniques of approximation (Time-independent PT) 
Week 6 (Oct. 4,6): Chpt. 7, Atomic Structure; Exam 1 
Week 7 (Oct. 13): Chpt. 8 Molecular Structure 
Week 8 (Oct. 18,20): Born-Oppenheimer Approximation; H_2+ Molecule Ion 
Week 9 (Oct. 25,27): Molecular Orbital Theory of Diatomics 
Week 10 (Nov. 1,3): Hückel Theory of Pi-Bonding; Band Structure Theory 
Week 11 (Nov. 8,10): Time-dependent Perturbatin Theory; Fermi’s Golden Rule 
Week 12 (Nov. 15,17): Hartree-Fock Theory 
Week 13 (Nov. 22): Exam 2 
Week 14 (Nov 29, Dec. 1): Rotation-Vibration Spectroscopy 
Week 15 (Dec. 6,8) Electronic Spectroscopy 
Week 16 (Dec. 12-16): Final Exam 
 
 



Chemistry 2440, Thermodynamics and Statistical Mechanics 
Instructor: Sean Garrett-Roe 
 
Lectures: M, W. F, 11:00 AM – 10:50 AM, 228 EH 
Office Hours: TBA 
 
Required texts: 
D.A. McQuarrie, Statistical Mechanics 
D. Chandler, Introduction to Statistical Mechanics 
Grading: two one-hour exams (25% each), final exam (40%), homeworks (10%) 
 
Tentative syllabus: 
Week 1: Review of thermodynamics fundamentals (Chandler, Ch. 1) 
Week 2: Conditions for Equilibrium and Stability (Chandler, Ch. 2) 
Weeks 3-5: Stat. Mechanics Foundations (ensembles) (Chandler, Ch. 3; McQ., Chs. 1-3) 
 
Hourly Exam: Feb. 10 
Weeks 6-8: Applications of Eq. Stat. Mech. to Non-interacting Systems, I (Chandler, Ch. 
4; McQ., Chs. 4-6;8,11) 

(i) Harmonic solids 
(ii) Ideal Gases 

Week 9: Applications of Eq. Stat. Mech. to Non-interacting Systems, I (Chandler, Ch. 4; 
McQ., Chs. 9,10) 

(i) Chemical Equilibrium 
(ii) Quantum Statistics 

Week 10-11: Classical Stat Mech: Theory and Numerical Simulation Techniques 
(Molecular Dynamics, Monte Carlo) (Chandler, Ch. 6,7; McQ., Ch. 7) 
 
Hourly Exam: March 19 
 
Week 12-14: Application of Equil. Stat. Mech. to Interacting Systems (Chandler, Ch. 5,7; 
McQ., Chs. 12-14) 

(i) Phase Transitions 
(ii) Imperfect gases and liquids 

Week 15: Non-equil. Stat. Mech. (Chandler, Ch. 8; McQ., Chs. 20-22) 
 
Final Exam: April 26??? 



Chem 1600/2600         Spring 2012 
Chem 1605 Lab 

Synthesis and Characterization of Polymers 

Course Description  

The properties of polymers differ significantly from those of small molecules.  In particular the 
entanglement of the chains confers the characteristic behaviors associated with plastic such as elasticity 
and flexibility.  In this course an overview of the synthesis and characterization of macromolecules will be 
presented.  The laboratory will provide practical experience in the preparation and handling of polymeric 
materials. 

Course Goals 

1. To understand the broad classes of polymers in terms of synthetic approach, functional groups 
present in the main chain and on side chains, architecture and microstructure. 

2. To know how to synthesize a wide variety of polymers using standard approaches. 
3. To understand how the synthetic approach relates to polymer chain properties such as molecular 

weight and polydispersity. 
4. To know a range of characterization methodologies and how they relate to polymer structure and 

behavior.  
5. To be familiar with characterization methodologies that relate to the bulk properties of polymers. 
6. To understand the difference between structural characterization and bulk property measurement. 
7. To be familiar with modern topics in the Polymer Chemistry literature. 
 

Course Outline 

Topic Dates Reading 

Introduction to Polymers Jan. 5, 10 Chapter 1 
Molecular Weight Determination   Jan 12, 19 Chapter 2 
Chain Polymerization Jan 24-Feb. 16 Chapters 6, 7 , 8 
Condensation Polymerization Feb. 23-Mar. 2 Chapter 10 
Polymer Structure and Morphology Mar. 14, 16, 21 Chapter 3 
Polymer Structure and Mechanical 
Properties 

March 23, 30 Chapter 4 

Polymer Characterization March 30, April  4 Chapter 5 
Special Topics from the current 
literature 

April  11, 13, 18 Special readings/oral 
presentations 

 

Course Materials 

Lecture: "Polymer Chemistry" by Malcolm P. Stevens, 3rd Ed. 
 
Lab: Safety goggles, bound lab notebook (Do not show up to lab without these items!) 



 

Course Requirements and Grading 

2 Mid-term exams (100 each)                             200 
1 Final exam                                                      150 
Homework                                                          50 
Oral presentation                                                 50 
                                                                         450 pts. Total 

Course Schedule 

Jan 17 Martin Luther King Day (No class) 
Feb  21 Exam I (tentative) 
Mar 6-14 Spring Break 
Apr  6 Exam II  (tentative) 
Apr 12, 14,19 Oral presentations 
Apr 30 (Saturday of Finals Week) Final Exam (8:00-9:50 am) 
 

Course Policies 

If you are unable to attend class, you should check courseweb for handouts and an outline of the material 
missed.  For more extensive information, you should ask a classmate for a copy of his/her notes. 
 
Academic Integrity: 
Students in this course will be expected to comply with the University of Pittsburgh's Policy on Academic 
Integrity Any student suspected of violating this obligation for any reason during the semester will be 
required to participate in the procedural process, initiated at the instructor level, as outlined in the 
University Guidelines on Academic Integrity. This may include, but is not limited to, the confiscation of the 
examination of any individual suspected of violating University Policy. Furthermore, no student may bring 
any unauthorized materials to an exam, including dictionaries and programmable calculators. 
 
Disabilities: 
If you have a disability that requires special testing accommodations or other classroom modifications, 
you need to notify both the instructor and the Disability Resources and Services no later than the 2nd 
week of the term. You may be asked to provide documentation of your disability to determine the 
appropriateness of accommodations. To notify Disability Resources and Services, call 648-7890 (Voice or 
TTD) to schedule an appointment. The Office is located in 216 William Pitt Union. 
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Atoms, Molecules, and Materials - Introduction to Nanomaterials 
CHEM 1620/2620 

Fall 2011 
 

Instructor: Jill Millstone 
Office: Room 1006, Chevron  

E-mail: jem210@pitt.edu  (with subject heading: CHEM 1620/2620) 
 

 

Lectures:   
Mon, Wed, Fri – 1:00-1:50 pm 
132 Chevron Science Center 
 

Textbooks and Readings: 
Required Text: Introduction to Nanoscience by 
Hornyak, Dutta, Tibbals, and Rao 
 

Recommended Texts:  

� Principles of Colloid and Surface 
Chemistry by Hiemenz and Rajagopalan 

� Nanochemistry by Cademartiri and Ozin 
Additional required reading will be provided 
throughout the semester. 

 

Course Overview: 

This course is designed to enable senior-level 
undergraduates and graduate level students to 
understand the scope, tools, and scientific 
principles of nanotechnology. 
 

Grading: 
Problem Sets and Class Participation: 100pts 
3 Exams: I, 100 pts, II, 100 pts., Final, 150 pts 
 

N. B. Additional graduate student requirement: 
Final Proposal and Oral Presentation: 100 pts. 
 

Office Hours:  by appointment.  

Participation: Class participation entails both engagement in the class in the form of questions, and also 
performance on in-class exercises. 

Problem Sets: We will have a series of take-home problem sets throughout the course. These assignments are 
designed to reinforce and elucidate key concepts from our discussions. Your work will be evaluated on effort in 
addition to accuracy. Here, effort is characterized by thorough and thoughtful answers to each question, clear 
presentation, and acknowledgement of co-workers should you work in a group. 

Exams: Exam 1, September 28. Exam 2,  

Academic Integrity: Students in the course are expected to comply with the University of Pittsburgh’s Policy on 
Academic Integrity. If you are not aware of the specifics, you may obtain these guidelines from the CAS Dean’s 
Office or on the web at www.as.pitt.edu/faculty/policy/integrity.html Violations of these guidelines can result in a 
zero for the assignment or failure of the course.  

Disability Resources: If you have a disability for which you are or may be requesting an accommodation, you are 
encouraged to contact both the instructor and the Office of Disability Resources and Services, 216 William Pitt 
Union (412-624-7890) as early as possible in the term.  
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Date Topic        
Week1 29-Aug Introduction to the nanoscale 

31-Aug Tools of Nano 
  2-Sep Optical Imaging       
Week 2 5-Sep Molecular Spectroscopies at the Nanoscale 

7-Sep 
  9-Sep Scanning Probe Microscopy     
Week 3 12-Sep 

14-Sep Scattering and Diffraction Techniques 
  16-Sep           
Week 4 19-Sep Electron Microscopy 

21-Sep 
  23-Sep Electron Probe Spectroscopies     
Week 5 26-Sep 

28-Sep Exam 1 
  30-Sep Nanomaterial Surfaces and Structure   
Week 6 3-Oct Review of Solid State Chemistry 

5-Oct 
  7-Oct Wulff Constructions       
Week 7 10-Oct Surface Energy and Surface Properties 

12-Oct 
  14-Oct           
Week 8 17-Oct Colloidal Dispersions 

19-Oct Physical Chemistry at the Nanoscale 
  21-Oct Quantum Confinement     
Week 9 24-Oct 

26-Oct Nanothermo 
  28-Oct           
Week 10 31-Oct 

2-Nov Exam 2 
  4-Nov Nanoparticle Synthesis and Fabrication   
Week 11 7-Nov Top-down fabrication 

9-Nov 
  11-Nov           
Week 12 14-Nov Bottom-up Synthesis 

16-Nov 
  18-Nov           
Week 13 21-Nov Supramolecular Assembly and Bionano 

23-Nov 
  25-Nov           
Week 14 28-Nov 

30-Nov Graduate student presentations 
  2-Dec           
Week 15 5-Dec 

7-Dec 
9-Dec Final Exam     

          
 



Chemistry 2810 Biological Chemistry 1: Molecular interactions in biological systems 
Fall 2011 [2121] 

MW, 10:00 – 11:15 am, 228 EBERLY 

Professor Stephen G. Weber 
Course Description  
Prerequisite 

Bachelor’s degree in chemistry.  A course in biochemistry will be helpful, but it is not a 
prerequisite. Note: This is *not* a course in “Biochemistry”. 

 
Overview 

The course is intended to provide students with an understanding of certain quantitative 
aspects of biomacromolecular structure and function. The course is in three parts. The 
first part will focus on calorimetry, specifically isothermal titration calorimetry and 
differential scanning calorimetry, as it applies to proteins and to protein-DNA binding. 
This will entail some background work in thermodynamics and statistical mechanics, and 
some familiarization with the Protein Data Bank. Rationalizing why such molecules act 
the way they do requires an in-depth understanding of solvation in water and the 
hydrophobic effect. The second part will cover diffusion – the major means by which 
molecules move. Methods to be discussed include those based on electrochemistry and 
fluorescence. Understanding how diffusion occurs underscores some statistical 
mechanical concepts as well. Diffusion measurements can help one to understand the 
medium in which diffusion is occurring, such as a lipid bilayer. The third part will 
emphasize a variety of primarily fluorescence approaches that help one to understand 
intermolecular interactions. These techniques include fluorescence polarization, 
fluorescent resonant energy transfer, total internal reflectance fluorescence and others.   
We will use a good, but brief, undergraduate level, and fairly undetailed book as 
guidance in the first part of the course. Most of the class will rely on published articles. 

Course Objectives  
� Apply thermodynamic relationships to calorimetric data to obtain key 

thermodynamic quantities. 
� Interpret such quantities in light of an understanding of intermolecular 

interactions and solvation. 
� Understand the meaning of enthalpy-entropy compensation. 
� Understand the breadth of application and the limitations of calorimetric 

measurements. 
� Structural motifs in proteins. 

  
� Use the random walk idea to make predictions about diffusion. 
� Understand and apply Stokes-Einstein relating solute/solvent properties to 

diffusion coefficients of solutes. 
� Distance-time relationships in diffusion. 

  
� Understand the molecular basis of a variety of techniques that use fluorescence 

for understanding chemistry in biological systems:  diffusional relaxation after 



photobleaching, fluorescence polarization, energy transfer, quenching 
(intramolecular and intermolecular), total internal reflectance fluorescence. 

� Know how these techniques are applied to study intermolecular interactions, 
molecular motion, molecular flexibility. 

 
� Statistics as applied to data: data acquisition, data analysis, e.g., curve-fitting. 

Hypothesis-testing. 
 
� Familiarity with the Protein Data Bank. 

 
� Familiarity with Mathcad. 

 
  
 



CHEM 2820 
Biological Chemistry 2 

Spring 2011 
M W F 10:00-10:50 a.m. 

228 Eberle 

 

Instructor: Professor W. Seth Horne 
Office: 1405 Chevron Science Center 
Office Hours: by appointment 
E-mail: horne@pitt.edu 

 

 

Course Description: 
This course covers current research in chemical biology. We will discuss how 

chemical principles are being applied to address complex problems in biological 

science.  

 

 

Organization and Goals of the Course: 
We will begin the semester with a discussion of the structure of major classes of 

biomolecules (proteins, nucleic acids, carbohydrates) and the non-covalent forces that 

influence their folding, interactions and functions.  The goal in the first section of the 

course will be to gain an appreciation of biomolecules as chemical entities.  In the 

second part of the semester, we will examine commonly encountered methods used 

for the preparation and characterization of biomacromolecules.  The goal here will be 

to understand these methods well enough to critically interpret their use.  The third 

part of the course will consist of a survey of chemical biology research in the recent 

literature.  Our discussions will cover a variety of topics and will rely heavily on our 

understanding of the principles and methods covered in the early part of the semester.  

The goal in the late part of the course will be to highlight frontier scientific challenges 

and questions being addressed through research at the chemistry/biology interface.  

Beyond the goals outlined above, we will also work to develop each student’s 

communication skills, which are essential for a successful career in the sciences.  This 

goal will be achieved through in-class student presentations related to the course 

material.  

 

 

Required Course Materials: 
Essentials of Chemical Biology: Structure and Dynamics of Biological 

Macromolecules, by Miller and Tanner 

 

A significant portion of the course material will come from recently published journal 

articles. References to relevant articles will be provided, and students will be 

expected to acquire and read these papers online or through the university library. 
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Supplemental Texts: 
(Placed on reserve in the Chemistry Library) 

Structure and Mechanism in Protein Science: A Guide to Enzyme Catalysis and 

Protein Folding, by Fersht  

Fundamentals of Biochemistry, by Voet, Voet, and Pratt 

Introduction to Protein Structure, by Branden and Tooze 

 

Exam Schedule: 
Exam 1 – Structure and Function in Biomacromolecules  2/7 

Exam 2 – Preparation and Characterization of Biomacromolecules 3/16 

Exam 3 – Final Exam (comprehensive)  4/26 (*2-4 pm*) 
 (Exam dates are tentative. Actual dates will be announced in class.)  

 
Student Presentation: 

One of the main goals of the course is to provide students with the knowledge 

necessary to understand and critique cutting edge research in chemical biology.  

Students will be divided into groups of two, and each pair will give an in-class 

presentation reviewing a research article from the recent literature.  The article can be 

selected from any area related to chemical biology but must be approved by the 

instructor.   

 

In the presentation, students will be expected to summarize the key conclusions of the 

paper and explain how the authors’ reach the conclusions based on the experiments 

performed.  Students should place the results in context based on other published 

research in the area.  Does the paper represent a significant advance in the field or 

incremental progress that builds on older work?  Are the conclusions of the paper 

fully justified by the data presented?  Are there alternate interpretations of the data?  

Did the authors do appropriate control experiments?  If not, what additional 

experiments would strengthen the conclusions?  Consider future directions for the 

research area. 

 

Group and paper selections will take place in mid-March, and presentations will take 

place during the last two weeks of the semester.  Additional details will be provided 

closer to that time. 

 

Grading: 
Each exam will count 25% toward the final grade and the group presentation will 

count 25%. A portion of the presentation score will be based on attendance / 

participation during the presentations of other students. 

 

 

Academic Integrity: 
Students in this course will be expected to comply with University of Pittsburgh's 

Policy on Academic Integrity (http://www.bc.pitt.edu/policies/). Any student 

suspected of violating this obligation for any reason during the semester will be 

required to participate in the procedural process, initiated at the instructor level, as 

outlined in the University Guidelines on Academic Integrity.  
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Disability Resources: 
If you have a disability for which you are or may be requesting an accommodation, 

you are encouraged to contact both your instructor and Disability Resources and 

Services, 140 William Pitt Union, 412-648-7890 or 412-383-7355 (TTY) as early as 

possible in the term. DRS will verify your disability and determine reasonable 

accommodations for this course. 
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