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1. COURSE NUMBER AND TITLE:  CHEM 814 – Advanced Bioorganic Chemistry
Course Prerequisites:  CHEM 313, 314 and 463 or equivalent or permission from the instructor
Catalog Description:  (3:3:0)  This course is intended to provide students with an introduction to the chemical nature of biomolecules, with a focus on their organic properties. The course will focus on the chemical principals that underlie the diverse structures, properties and reactions of biomolecules.  This is a core course in the Chemistry and Biochemistry doctoral program.
2. COURSE JUSTIFICATION:  The Department of Chemistry and Biochemistry is in the process of developing a doctoral program in Chemistry and Biochemistry.  The proposed class is intended to serve as a core course that all students entering the program will be required to take.  The class will provide these students a foundation for their continued studies in the program. The course, and its position in the program core, is intended to satisfy requirements expressed by SCHEV.
Course Objectives:  The objective of the course is to introduce students to the chemical basis of biomolecules, and provide them the solid foundation that they will need to continue in their doctoral education in chemistry and biochemistry.  The course will focus on the chemical principles that underlie the diverse structures, properties and reactions of biomolecules.  Emphasis will be placed on the organic nature of biomolecules.
Course Necessity: The Department of Chemistry and Biochemistry is in the process of developing a doctoral program in Chemistry and Biochemistry.  The proposed class is intended to serve as a core course that all students entering the program will be required to take. The course, and its position in the program core, is intended to satisfy requirements expressed by SCHEV. No equivalent course is currently offered at GMU that would serve in its place as a core course.
Course Relationship to Existing Programs:  While the course is intended primarily for students in the Chemistry and Biochemistry Doctoral program, students in the Biosciences and Bioinformatics and similar doctoral programs will be encouraged to enroll.
Course Relationship to Existing Courses:  There are no equivalent courses offered at GMU at this time. While, CHEM 468 and 568, Bioorganic Chemistry have similar names, these classes focus on chemical synthesis and organic chemistry involving biomolecules, which is very different from the focus of the course being proposed.  Furthermore, the proposed class is targeted at doctoral level students, not undergraduate and MS students.

3. APPROVAL HISTORY:

4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering:  Fall 2010
Proposed Instructors:  Barney Bishop or other biochemistry and organic chemistry faculty in the Dept. of Chemistry and Biochemistry at GMU.
 5. TENTATIVE SYLLABUS: See attached.

Chem 814
Advanced Bioorganic Chemistry
-- SYLLABUS --

Prerequisites:  Chem 313, 314 and 463 or equivalent or permission from the instructor.  (Course is open only to students that are enrolled in a doctoral program)
Credits:  3
Instructor:  Barney Bishop, PhD
Office Hours:  Wednesday afternoons 3:30 – 5:00, or by appointment.
Course Description: This course is intended to provide students an introduction to the chemical nature of biomolecules. The course will focus on the fundamental chemical principals that underlie the diverse structures, properties and reactions of biomolecules.  The course will cover topics such as molecular orbital theory, molecular recognition and biopolymer/macromolecular structures and physical properties.
Lecture Content: 

· Lecture 1
Structure and Bonding Models
· Lecture 2
Strain and Stability
· Lecture 3
Solutions and Non-covalent Binding Forces
· Lecture 4
Acid-Base Chemistry
· Lecture 5  
First Exam
· Lecture 6
Stereochemistry
· Lecture 7
Molecular Recognition and Supramolecular Chemistry
· Lecture 8
Protein Structure and Folding

· Lecture 9
Protein-Ligand Interactions

· Lecture 10  
Second Exam

· Lecture 11  
Thanksgiving Break

· Lecture 12
DNA and RNA Structure

· Lecture 14 
Catalysis, Enzymes and Ribozymes

· Lecture 15
Lipids, Membranes, Liposomes and Micelles

Homework/Projects: In addition to the designated reading, papers will be assigned to be read and then discussed in class.  Students will be expected to come to class having read the papers, and having prepared a one-page summary and a list of 3 or more questions for each paper.  Students will be graded based on these summaries and on their participation and contribution to the in class discussions.
Exams:  Two in-class or take-home exams (2/18 and 4/01) and a non-cumulative final exam. Students are primarily responsible for material covered in the lectures and selected reading material. A grade of 0 (zero) will be assigned for missed exams.
Grades:
Each exam (including final) will contribute 25% towards the final grade (75% total).  Assigned reading, summaries and participation in class discussions will combine for the remaining 25%.
Required Texts:  Modern Physical Organic Chemistry by Eric Anslyn and Dennis Dougherty                 










