ADVANCED ORGANIC CHEMISTRY CH 480 
COURSE OUTLINE

SPRING SEMESTER 2008
Bülent Terem and Joel Kawakami

Required Textbook:
Warren, Stuart Organic Synthesis: The Disconnection Approach, Wiley,  1981. 


Supplementary Books:


Wyatt, Paul and Warren Stuart Organic Synthesis: Strategy and Control, Wiley, 2007.




Bruice, P.Y. Organic Chemistry, Prentice-Hall, Inc., 2007. 

Software:

ChemDraw (for Windows); Chem 3-D, Cambridge Soft Corp.

Supplementary Materials:
Molecular Models





Library/online reading assignments

Web Pages:

Selected lecture presentations will be available online (bterem.pageout.net).





Course Description and Objectives:

Advanced Organic Chemistry is a one-semester course which explores the latest advances in Organic Chemistry. Following an introduction to the course, strategies in advanced organic synthesis and the use of new organometallic reagents and catalysts for the formation of carbon-carbon bonds will be explored. Mechanisms involved in key chemical transformations will be discussed in detail. The students will be exposed to stereochemical aspects of syntheses from the early stages of the course onwards, which will help them analyze new areas of asymmetric synthesis. Biosynthetic and biomimetic routes will be compared to synthetic strategies where applicable. Partial or complete structural elucidation is an integral part of any synthetic endeavor, which does not only prove the presence of the target molecule at the end, but may also shed light into the mechanism of the reactions through an understanding of the intermediates formed. Certain advanced spectroscopic theories and experiments, particularly in nuclear magnetic resonance spectroscopy, will be covered to draw student attention to fine details of structural features.   
At the end of the course it is hoped that students have sampled topics at the forefront of modern Organic Chemistry.
Graduate students will be differentiated from undergraduates by having to complete an additional assignment. Each graduate student will be asked to outline the synthesis of a single target compound (natural product or drug substance). Forensic scientists frequently find the need to fully understand the synthetic methods utilized to prepare illicit substances. Drugs from legal or illegal sources are periodically modified structurally for various reasons.  The impetus to modify illegal drugs may stem from a goal to improve potency or evade current methods of drug screening.  The additional assignment will not only give to the student an opportunity to apply the knowledge of organic synthesis, but will also focus on the forensic significance of being able to identify the starting material source(s) of an illicit modified drug.

Graduate students will write a full report of the proposed synthesis including methods of structure elucidation. The format for the report will be provided. Each student will also present his/her project using visual facilities. 

In addition to completing his/her own report, each student will be expected to provide a critique of another student’s (randomly assigned) first draft. 
Learning Outcomes:  
Upon successful completion of this course, students will be able to:

· Identify and predict reagents and products for the synthesis and reactions of alcohols, aldehydes, ketones, carboxylic acids and derivatives and aromatic compounds, including regiochemistry and stereochemistry as appropriate;

· Draw detailed mechanisms for representative examples of addition or addition/elimination reactions of carbonyl compounds and of electrophilic aromatic substitution;
· Integrate their knowledge of reactions to propose new or modified reactions and multi-step syntheses and to relate these reactions to pharmaceutical and medicinal chemistry applications;

· Interpret spectra of organic molecules, including 2-dimensional nuclear magnetic resonance (NMR) spectroscopy experiments. 
In addition, each graduate student will
· submit a research paper outlining a multi-step synthesis of an assigned target molecule;
· give a presentation of the paper. 
Exams and Grading:

(Assessment)


Two 60-minute midterms, homework assignments, and a ninety minute comprehensive final. 




Course Grade (all grades in percentages)




=
+ .23 (average of the two midterms)





+ .22 (the highest midterm)





+ .15 (average of assignments)





+ .40 (final)




Graduate students will be assessed on the basis of the above (65%) and




+ .20 (written research paper)





+ .10 (oral presentation)





+ .05 (critique of peer’s first draft)  




Letter grades are assigned on the basis of the following scale:




A   > 85




B       84 – 70



C       70 – 55



D       55 – 40



F   <  40
Office Hours:

To be arranged
This course is taught in accordance with Chaminade University’s policies and mission statement. 
General policies adopted in this course are outlined in the Student Policy Manual. 

Course Outline:
	Week
	Date
	Topics Covered

	1
	1/15 - 1/17
	Introduction: Functional Group Transformations: Additions; Eliminations; Substitutions… General strategies in synthesis: the disconnection approach… Kinetic and thermodynamic considerations in selective synthesis… 
C-C bond formations: C-nucleophiles –acetylides, organometallic compounds, enolates…

One group disconnections with enolates… 

	2
	1/22 - 1/29
	Two-group disconnections: Aldol and Michael Reactions (inter-molecular and intramolecular)… 
Is a carbonyl group always electrophilic? A brief journey into biochemistry: ketolase reactions, a “nucleophilic” carbonyl group equivalent (synthetic analogs)

	3
	2/5 - 2/7
	“Nucleophilic” carbonyl group equivalents (cont): Sulfur ylids…

Generating enolates (and equivalents) and chemoselectivity: lithium enolates; enamines; silyl enol ethers; boron enolates… 

	4
	2/12 – 2/14
	Transition States for Aldol Condensation Reactions: Cornforth, Cram, and Felkin models. Stereochemical implications… Examples

	5
	2/19
	Exam 1

	5
	2/21
	Asymmetric Methods: Sharpless Epoxidation…

	6
	2/26 - 2/28
	Chiral Catalysts… Comparison to Enzymes… Chiral Auxiliaries… Retrosynthesis…

	7
	3/4 – 3/6
	Organometalic chemistry: Coupling reactions… 

Cycloadditions…       

	8
	3/11 – 3/13
	Protecting Groups: Deprotection strategies

	9
	3/18 – 3/20 
	Retrosynthesis of drugs/natural products

	10
	3/24 – 3/28
	Spring Break

	11
	4/1 – 4/3
	High Resolution NMR Spectroscopy; pulse sequences

	12
	4/8 – 4/10
	FTIR and NMR Experiments…  Structure elucidation

	13
	4/15 – 4/17
	Structure Elucidation (cont.)

	14
	4/22 
	Exam 2 

	14
	4/24
	Student Project Presentations

	15
	4/29 – 5/1
	Student Project Presentations and Review

	
	5/6
	Final Exam (08:00)








