Modern Organic Chemistry I

Instructor:

Prof. Newell R. Washburn

Office: MI 814


Telephone: 8-2130


E-mail: washburn@andrew.cmu.edu



Office Hours: 
Description: This course is designed to introduce students of Chemistry and related disciplines to Organic Chemistry. The approach will be to discuss the physical principles of Organic Chemistry and apply these to understanding the structure and reactivity of organic molecules. The main lectures cover functional groups, spectroscopic techniques, alkanes/alkenes/alkynes, stereochemistry, substitution and elimination reactions, radical reactions, and the synthesis and chemical transformation of organic molecules. The lectures will be supplemented with discussions that will go into greater depth on the traditional topics as well as cover topics in modern chemical research, such as biochemistry, environmental chemistry, green chemistry, nanomaterials, and catalysis. This course will provide students with a strong foundation in Organic Chemistry and exposure to cutting-edge research. 
Learning Outcomes: 
By the end of this course, you should be able to:
Understand the three-dimensional structure of organic molecules

Identify reactive sites in organic molecules

Propose reaction mechanisms using electron pushing

Understand substitution, elimination, addition, and radical reactions

Use spectroscopic data to characterize molecular structure
Propose the modification or synthesis of organic molecules using standard reactions

Textbook and related materials:

Organic Chemistry (10th edition) by Solomons and Fryhle

Solutions manual

Organic Chemistry as a 2nd Language

Molecular model kits (can be used on problem sets and exams)
Grades: 
Hour exams 
3 x 100 points


Problem sets
7 x 25 points



Final exam
2 x 100 points


Total possible adjusted points: 550
Your final grade will be determined by adding points from the highest six grades on the problem sets to the top four exam grades, with the final exam counting as two 100-point exams. No make-up exams will be given. Problem sets that are submitted the day after they are due will lose 25% credit; those submitted within 72 h of the due date will lose 50% credit; no credit will be given for those turned in after 72 h from the due date. All requests for re-grades must be submitted in writing within three days of receiving the graded problem set or exam. 
Academic Integrity Policy: http://www.studentaffairs.cmu.edu/acad_int/
Topics

Chapter 1: Bonding and molecular structure

Suggested problems: 1, 2, 5, 6, 9, 11, 17, 18, 25, 30
Chapter 2: Functional groups, intermolecular forces, and infrared spectroscopy

Suggested problems: 4, 6, 9, 16, 17, 19, 21, 25, 27, 28, 29, 31, 36, 42
Chapter 9: Nuclear magnetic resonance and mass spectrometry

Suggested problems: 1, 2, 6, 8, 11, 30, 32
Chapter 3: Organic reactions, acids and bases

Suggested problems: 1, 2, 3, 4, 5, 6, 7, 9, 11, 14, 21, 22, 25, 28, 29, 31
Chapter 4: Alkanes and cycloalkanes

Suggested problems: 1, 3, 4, 5, 11, 12, 13, 14, 15, 22, 31, 33, 37, 39, 41
Chapter 5: Stereochemistry

Suggested problems: 2, 4, 9, 11, 12, 14, 15, 20, 22, 24, 26, 27, 33, 35, 38
Chapter 6: Nucleophilic substitution and elimination reactions

Suggested problems: 1, 2, 4, 6, 7, 8, 9, 12, 14, 16, 18, 21
Chapter 7: Alkenes and alkynes: Properties and synthesis

Suggested problems: 1, 3, 4, 5, 7, 8, 9, 10, 11, 14, 16, 19, 21, 22, 24, 26, 31, 36
Chapter 8: Alkenes and alkynes: Addition reactions

Suggested problems: 1, 2, 3, 6, 7, 9, 13, 16, 18, 21, 27, 30, 32, 46, 58
Chapter 10: Radical reactions

Suggested problems: 1, 2, 10, 11, 23, 27, 29
Chapter 11: Alcohols and ethers

Suggested problems: 2, 4, 8, 9, 10, 15, 16, 20, 25, 26, 27, 28, 34, 35, 39, 42
Chapter 12: Alcohols from carbonyl compounds

Suggested problems: 1, 4, 5, 8, 9, 10, 11, 12, 14, 16, 20, 21
