CHEM 4580/7450 Natural Products Chemistry and Biosynthesis


This class is designed to serve as a comprehensive overview of secondary metabolism and the origin of small molecule natural products from sources such as plants, fungi and bacteria. Emphasis in this course will be on the organic chemistry behind the various biotransformations that occur during the biosynthesis of each important class of molecule. A mechanistic approach will be used to understand the chemical basis of each transformation. Although there is no specific course prerequisite for this class a strong mechanistic background in organic chemistry will be assumed. While previous biochemistry will be an asset, the basic biochemistry needed to complete the course will be thoroughly covered, and a previous biochemistry course is not required. Although descriptive chemistry will be used to place biological relevance of the various natural products in context it will not form a major part of the formal instruction of the class.

By the conclusion of the course a student will be familiar with the biosynthetic origins of the major classes of secondary metabolites and the biological relevance of each. A student that completes this class will be able to examine a natural product not previously encountered and be able to propose a biosynthetic origin for that molecule. In addition, a student that completes this course will have the skills necessary to propose experiments that would confirm the above proposal. A brief description of the textbook and course content is given below. 

Required Text: 

Medicinal Natural Products: A biosynthetic approach 3rd Edition by Paul M. Dewick, John Wiley & Sons, 2009

Class Work: 



PROBLEM SETS:
10 points



TERM PROJECT:
40 points



MID-TERM:

15 points



FINAL EXAM:
35 points



TOTAL:

100 points

Course Outline:

Section 1. An Introduction to Secondary Metabolism (ca. 2 hours)

Section 2. Fatty Acids and Polyketides (ca. 6 hours)

Section 3. Shikimic Acid Derived Metabolites (ca. 4 hours)

Section 4. The Terpenes (ca. 6 hours)

Section 5. Alkaloids (ca. 4 hours)
Section 6. Non-ribosomal Peptides (ca. 2 hours)

Section 7. Current developments and future directions (ca. 2 hours time permitting)

