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Course Number: CH480 IS (Independent Study)

Course Title: Special Topics in Chemistry 

Department Name: Natural Sciences and Mathematics

College/School/Division Name: NSM, Division of Chemistry and Biochemistry

Term: Fall 2024

Course Credits: 1-3 (IS – Independent Study).
Class Meeting Days: Monday

Class Meeting Hours: Tue 12:30 – 1:20 PM (Face to face meetings) for 1 credit.
Class Location: Henry Lab 1

Instructor Name: Joel Kawakami, Ph. D.

Email: jkawakam@chaminade.edu (Best method for contact and I will do my best to get back to you within 24 hours of your received email)
Phone: (808) 739-8576

Office Location: Henry 5

Office Hours: Tuesday through Friday 8:30-9:20am
Instructor Website: https://chaminade.edu/academics/nsm/joel-kawakami/
University Course Catalog Description 

https://catalog.chaminade.edu/course/chemistry

Required Textbook:
None.  All materials will be provided in class or online via CANVAS. 






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.

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. 
Marianist Values (MVs) for BC/CH495 Research
This class represents one component of your education at Chaminade University of Honolulu. An education in the Marianist Tradition in marked by five principles and you should take every opportunity possible to reflect upon the role of these characteristics in your education and development:
1. Education for formation in faith

2. Provide an integral, quality education
3. Educate in family spirit
4. Educate for service, justice and peace
5. Educate for adaptation and change
In this course, we Provide an Integral, Quality Education (MV No. 2) based on ACS (American Chemical Society) National Norms standard.  For further information on this standard, please see:

https://uwm.edu/acs-exams/instructors/exam-statistics/national-norms/
Native Hawaiian Values (NHVs) for BC/CH495 Research
Education is an integral value in both Marianist and Native Hawaiian culture. Both recognize the transformative effect of a well-rounded, value-centered education on society, particularly in seeking justice for the marginalized, the forgotten, and the oppressed, always with an eye toward God (Ke Akua). This is reflected in the ‘Olelo No’eau (Hawaiian proverbs) and Marianist core beliefs:

1. Educate for Formation in Faith (Mana) E ola au i ke akua (ʻŌlelo Noʻeau 364) May I live by God

2. Provide an Integral, Quality Education (Na’auao) Lawe i ka maʻalea a kūʻonoʻono (ʻŌlelo  Noʻeau 1957) Acquire skill and make it deep

3. Educate in Family Spirit (‘Ohana) ʻIke aku, ʻike mai, kōkua aku kōkua mai; pela iho la ka nohana ʻohana (‘Ōlelo Noʻeau 1200) Recognize others, be recognized, help others, be helped; such is a family relationship

4. Educate for Service, Justice and Peace (Aloha) Ka lama kū o ka noʻeau (ʻŌlelo Noʻeau 1430) Education is the standing torch of wisdom

5. Educate for Adaptation and Change (Aina) ʻAʻohe pau ka ‘ike i ka hālau hoʻokahi (ʻŌlelo Noʻeau 203) All knowledge is not taught in the same school
Course Learning Outcomes (CLOs) for BC/CH495 Research
By the end of our course, students will be able to:

LO1:  Identify and classify classes of drug-like molecules.

LO2:  Design research experiment in the design of a total synthetic strategy of organic compounds.

LO3:  Illustrate the mechanism of each reaction.
LO4:  Identify the underlying interaction between small molecule organic compounds and its target protein.
LO5:  Define principles of stereochemistry to explain drug-to drug and/or drug-to-receptor interactions.

Program Learning Outcomes (PLOs) in Chemistry

Upon completion of the undergraduate program in Chemistry, students will be able to:

1. Appraise and articulate biochemical processes based on the fundamentals of organic chemistry, inorganic chemistry, analytical chemistry, physical chemistry, and biology as part of their integral and quality education.
(This PLO is a link to our Marianist Values of to provide an integral, quality education)

2. Construct and employ effective and safe laboratory skills utilizing modern scientific instrumentation and techniques. 
3. Analyze, compare, and formulate an interpretation of biochemical data and problems as applied to living organisms and environment.

4. Assemble and assess biological data and compose a scientific analysis report or presentation.

Alignment of Learning Outcomes

	
	CLO1
	CLO2
	CLO3
	CLO4
	CLO5
	CLO6
	CLO7

	MVs
	2, 3, 4 & 5
	4 & 5
	3, 4 & 5 
	3, 4 & 5 
	4 & 5 
	4 
	3 & 4 

	NHVs
	2, 3, 4 & 5
	4 & 5
	3, 4 & 5 
	3, 4 & 5 
	4 & 5 
	4 
	3 & 4 

	PLOs
	1, 2
	1, 2, 3, 4
	1, 2, 3, 4
	1, 2, 3, 4 & 5
	2, 3, 4
	1, 2, 4 & 5
	1, 2, 3, 4 & 5


Course Prerequisites:

Advanced and specialized chemistry topics.
Prerequisites: CH 324, CH 324L
Exams and Grading:

(Assessment)


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




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




A   > 85




B       84 – 70



C       70 – 55



D       55 – 40



F   <  40
Credit Hours (Example based on 3 credits of load):


1 hour per supervisory instructions (2.5 hrs per wk for 15 wk).  
(Subtotal = 37.5+2)

Minus 0.83 lecture for all holidays (4 Holidays)

  
(Subtotal = -3.3)

3 hours Research reading/Data Reporting per research day.  
(Subtotal = 90)
                   (10 weeks X 3 hours X 3 days)


2 hours preparation of poster per week (10 weeks).  

(Subtotal = 20)

3 hours preparation of research article per week (10 weeks)
(Subtotal = 30)




4 hours practice session for poster presentation (3 times)

(Subtotal = 12)

6 hours final practice session & Actual poster presentation.

(Subtotal = 6)


Total Hours = 194.2
Course Outline:
	Week
	Topics Covered

	1
	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
	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
	“Nucleophilic” carbonyl group equivalents (cont): Sulfur ylids…

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

	4
	Transition States for Aldol Condensation Reactions: Cornforth, Cram, and Felkin models. Stereochemical implications… Examples

	5
	Exam 1

	5
	Asymmetric Methods: Sharpless Epoxidation…

	6
	Chiral Catalysts… Comparison to Enzymes… Chiral Auxiliaries… Retrosynthesis…

	7
	Organometalic chemistry: Coupling reactions… 

Cycloadditions…       

	8
	Protecting Groups: Deprotection strategies

	9
	Retrosynthesis of drugs/natural products

	10
	Spring Break

	11
	High Resolution NMR Spectroscopy; pulse sequences

	12
	FTIR and NMR Experiments…  Structure elucidation

	13
	Structure Elucidation (cont.)

	14
	Exam 2 

	14
	Student Project Presentations

	15
	Student Project Presentations and Review

	
	Final Exam 


