Texas A & M University-Kingsville

CHEM 5412-002, Physical Organic Chemistry

Syllabus 

Course Description:

The course is for graduate students majoring in a field of chemistry, biochemistry or engineering. The course highlights the introduction and development of molecular orbital theory in a thorough and rigorous manner. It also emphasizes the molecular orbital interpretation of various types of concerted pericyclic reactions including cycloadditions and electrocyclic reactions. The course is addressed principally to graduate students at the beginning of their research careers with an aim to bring out the salient features of the symmetry allowed reactions, the predictability of thermal and photochemical processes and a reasonable appreciation of their stereo-chemical idiosyncrasies. The course is designed for students who have little or no knowledge of modern physics and wave mechanics.

Name of Instructor: 

Dr. Apurba Bhattacharya

Office Location: 

Nierman Hall, Room 205. Telephone: (361) 593-2664. E mail: kfab002@tamuk.edu

Office Hours: 

2:00- 4:00 PM, Monday through Friday, or by appointment.

Course Lecture Location: 

TBA

Required Texts: 

Pericyclic Reactions, by G. B.Gill and M. R. Willis. Chapman and Hall; 1974. A spiral bound collection of this book will be available from the bookstore for about $10. [Since the book is out of print and the copyright had expired it will be made available to the students from the bookstore]. 

Course Objectives: 

· Develop a fundamental understanding of classical mechanics, modern physics and its relation to the Huckel Molecular Orbital theory and the concept of aromaticity.

· Develop the concept of pericyclic reactions and orbital symmetry. 

· Become adept at predicting the viability of symmetry allowed reactions utilizing Woodward-Hoffman rules, frontier orbital approach, correlation diagrams and the Zimmerman aromaticity principle. 

· Learn various reactions and processes that are promoted either by thermal activation or by photochemical activation with individual case studies. 
Course Outline: 

Atomic and Molecular Orbitals

Properties of Molecular Orbitals.

The linear combination of Molecular Orbital methods.

Parameters in the Huckel Molecular Orbital theory.

Determinants.

The Homogeneous Equation, the Secular Equation and the Secular Determinants. 

Calculation of the enegies of (-molecular orbitals. 

The overlap integral, resonance integral.

The determination of the coefficients of the wave-functions

Electron density, charge density, bond order and free valence.

4 weeks.

Aromaticity. 

The Huckel rule

Resonance energy. 

The Perturbation Molecular Orbital theory.

Anti Huckel system

Heterocyclic and polycyclic systems.

2 weeks.

1st Exam.

The stereochemical requirements of concerted pericyclic reactions. 

Cycloaddition.

Electrocyclic reactions.

Sigmatropic reactions.

Chelatropic reactions.

4 weeks.

The concept of the conservation of orbital symmetry
The Woodward Hofmann rule for pericyclic reactions. 

The Frontier Orbital approach.

Orbital symmetry and correlation diagram.

Symmetry control of pericyclic reactions. 

Aromaticity of pericyclic transition states. 

The Zimmerman analysis

3 weeks.

2nd Exam.

The organic chemistry of pericyclic reactions. 

2 weeks.

Final exam. 

Student learner outcomes:

At the successful completion of this course, you will demonstrate understanding of the key elements of molecular orbital interpretation of various types of concerted pericyclic reactions by successful completion of an assessment exam.

Method(s) of evaluation and grading procedures:
· Evaluation of the course objectives will be assessed by the evaluation of two major examinations (hour exams) and a comprehensive final examination.

Examination 1





100pts

Examination 2





100pts

Examination 3, Comprehensive (Final)

200pts

--------------------------------------------------------------------------

Total 






400 pts

· Due to time constraints no make-up examinations will be given. A student who can document an excused absence receives a grade based on his/her exam average. A grade of zero will be recorded for unexcused absences. From time to time there will be unannounced quizzes. 

· Seminar Program. Students are strongly encouraged to attend the seminars offered in the Department of Chemistry. They will earn 10(bonus points)/1000 points basis if they attend the seminars. 

Academic misconduct (see page 23, section 100 of student handbook)

You are expected to practice academic honesty in every aspect of this course and all other courses.  Make sure you are familiar with your student handbook, especially the section on academic misconduct.  Students who engage in academic misconduct are subject to university disciplinary procedures.

Forms of academic dishonesty:

1. Cheating: deception in which a student misrepresents that he/she has mastered information on an academic exercise that he/she has not mastered; giving or receiving aid unauthorized by the instructor on assignments or examinations.

2. Academic misconduct: tampering with grades or taking part in obtaining or distributing any part of a scheduled test.

3. Fabrication: use of invented information or falsified research.

4. Plagiarism: unacknowledged quotation and/or paraphrase of someone else’s words, ideas, or data as one’s own in work submitted for credit.  Failure to identify information or essays from the internet and submitting them as one’s own work also constitutes plagiarism.

Non-academic misconduct: (see page 23, section 100 of the student handbook)

The university respects the rights of instructors to teach and students to learn.  Maintenance of these rights requires campus conditions that do not impede their exercise.  Campus behavior that interferes with either (1) the instructor’s ability to conduct the class, (2) the inability of other students to profit from the instructional program, (3) campus behavior that interferes with the rights of others will not be tolerated.  An individual engaging in such disruptive behavior may be subject to disciplinary action.

Sexual Misconduct: (See page 23, section 200 of Student Handbook)

Disability Statement: (See pages 2 & 11 of Student Handbook)

Students with disabilities, including learning disabilities who wish to request accommodations in class should register with the Services for Students with Disabilities (SSD) early in the semester so that appropriate arrangements may be made.  In accordance with federal laws, a student requesting special accommodations must provide documentation of their disability to the SSD coordinator on campus.

Comments: 

· I will not take formal attendance but class attendance is a very practical necessity. Please note that attendance policies may vary by college). No late assignments will be accepted. Graduating seniors who need to schedule an early final should inform the instructor early in the semester. Students should turn off their cell phones during class.

· This chemistry 3425 syllabus is intended to be informational and not contractual. The instructor reserves the right to amend, alter, change, delete, or modify the syllabus with notice (announced during the lecture season) in any manner that is deemed necessary and in the best interest of the Department of chemistry and Texas A & M University-Kingsville. 

· It is the responsibility of the student to keep the original graded copies of all materials (exams, problem set, in-class assignments, etc.) that have been returned for his/her records. Graded final exams are retained by the instructor for his/her permanent records.
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