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Required Textbook:	Gorzinsky Smith, Janice. Organic Chemistry, McGraw-Hill,  2nd Ed., 2008.	
			ISBN 978-0-07-304986-1

Supplementary Books:	
Gorzinsky Smith, J. and Smith, E. Student Study Guide / Solutions Manual to Accompany Organic Chemistry by Janice Gorzinsky Smith, McGraw-Hill, 2008.
			Bruice, P.Y. Organic Chemistry, Pearson, 2014. 
	
Software:		Chemical structure drawing software – will be recommended


Supplementary Materials:	Molecular Models

					



Marianist Values:
This class represents an important component of one’s education at Chaminade University of Honolulu. The following values are particularly relevant in experimental sciences:
1. Provide an integral, quality education
2. Educate for service, justice and peace
3. Educate for adaptation and change


Course Objectives / Learning Outcomes:

This is the second part of a two-semester course in organic chemistry. It is assumed that by now the participants have a sound understanding of the basic concepts of organic reaction mechanisms. In the next sixteen weeks we will start with topics in physical organic chemistry and gradually move into biological organic chemistry. The chemistry of aromatic compounds will provide a framework where structure-reactivity relationships are clearly laid out. An introduction to spectroscopic techniques will show how physical methods can illustrate the properties of organic compounds.  As we go into the chemistry of carbonyl compounds, and sample in-depth analyses of certain reactions, comparisons with biological pathways will stand out. Meanwhile, multi-step syntheses will elucidate common logical strategies. Finally, the chemistry of carbohydrates, amino acids and nucleic acids will give the course a biological flavor. To summarize the course objectives in more tangible terms, at the end of the semester the students should be able to carry out the following tasks:
Understand the concept of aromaticity and utilize resonance theory to be able to make predictions about the rates and regioselectivity of substituted aromatic compounds in electrophilic substitution reactions.
Understand the basic principles of infrared and nuclear magnetic resonance spectroscopy, as well as mass spectrometry as tools to determine structures of organic molecules.
Learn to develop synthetic strategies based on carbonyl group chemistry in an effort to propose regioselective multi-step syntheses of related molecules.
Get familiar enough with carbohydrate chemistry to understand related metabolic pathways.
Illustrate a knowledge of various classes of nitrogen-containing compounds with particular emphasis to the reactions of and preparative routes for amines. 

Exams and Grading:	

In order to pass the class, a student must score higher than 30% in the final. 
Three 60-minute midterms and a ninety minute comprehensive final will be given, in addition to quizzes 
and homework assignments. Approximately half of the questions in the midterm exams will be identical 
to those assigned previously.  

Course Grade (all grades in percentages):
 				       
	       =  	+ .22 (average of the three midterms)
                      	+ .23 (average of the two highest midterms)
    		+ .18 (grade from homework assignments)
   		+ .37 (final)
				
Make-up exams will be given only under exceptional circumstances.


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

			A   > 80
			B       80 – 68
			C       67 – 48
			D       47 – 35
			F   <  35





General Comments:

The key to success in this course depends on the student’s ability to put in time and effort in understanding the material as it is presented, or shortly after. Overlaps between lab and lecture, as well as review sessions, are designed to emphasize this point. A number of text book problems will be assigned periodically.  It is hoped that at the end of the spring semester, each student will possess a sound molecular background to help him/her interpret what goes on in biological systems.

Disability Access :
[bookmark: _l4p9bh6ymaps]If you need individual accommodations to meet course outcomes because of a documented disability, please speak with me to discuss your needs as soon as possible so that we can ensure your full participation in class and fair assessment of your work. Students with special needs who meet criteria for the Americans with Disabilities Act (ADA) provisions must provide written documentation of the need for accommodations from Kōkua ʻIke: Center for Student Learning by the end of week three of the class, in order for instructors to plan accordingly. If a student would like to determine if they meet the criteria for accommodations, they should contact the Kōkua ʻIke Coordinator at (808) 739-8305 for further information (ada@chaminade.edu).


Title IX Compliance:
Chaminade University of Honolulu recognizes the inherent dignity of all individuals and promotes respect for all people. Sexual misconduct, physical and/or psychological abuse will NOT be tolerated at CUH. If you have been the victim of sexual misconduct, physical and/or psychological abuse, we encourage you to report this matter promptly. As a faculty member, I am interested in promoting a safe and healthy environment, and should I learn of any sexual misconduct, physical and/or psychological abuse, I must report the matter to the Title IX Coordinator. If you or someone you know has been harassed or assaulted, you can find the appropriate resources by visiting Campus Ministry, the Dean of Students Office, the Counseling Center, or the Office for Compliance and Personnel Services.



[bookmark: _GoBack]Office Hours:		Tuesday, Wednesday, Thursday 3:00 pm – 4:00 pm

Location:		Lab 7

Review Sessions:	To be arranged

Office:			Wesselkamper Science Center,  103 (Ph: 735-4806)
			e-mail:	bterem@chaminade.edu


	Week
	Date
	Chapter
in Text
	Subject

	1
	1/11
	15
	A review of organic reactions… Radicals… Radical Halogenation at an Allylic Carbon… Allylic Bromination with NBS: Product Mixtures… 
Halogenation of Alkanes… Chlorination versus Bromination: Selectivity 

	1
	1/13
	15

16
	Ozone Layer and CFC’s…
“anti-Markovnikov Hydrohalogenation” of Alkenes: Radical addition… 
Classification of dienes… 1,3-dienes… Allylic Carbocations… 
Electrophilic Addition to Conjugated Dienes: 1,2- versus 1,4-Addition…

	2
	1/18
	16
	Diels-Alder Reactions…

	2
	1/20
	17


	Benzene and Aromatic Compounds: Structural Features and Nomenclature… Resonance Theory and the stability of benzene… Hückel’s Rule…  Polycyclic aromatic compounds… Annulenes… Aromatic ions… Heterocyclic aromatic compounds… Comparison of  pyrrole and pyridine…

	3
	1/25
	17
18
	Molecular Orbital (MO) Theory and Application to Aromaticity
Electrophilic Aromatic Substitution (EAS): General Mechanism… 
Electrophilic aromatic substitution reactions: Nitration; 

	3
	1/27
	18
	Electrophilic aromatic substitution reactions (cont): Sulfonation; Halogenation; Friedel Craft’s alkylation and acylation reactions…Rate and regioselectivity in electrophilic aromatic substitution reactions (substituent effects)…

	4
	2/1
	18
	Regioselective synthesis of disubstituted aromatic compounds

	4
	2/3
	18

14
	 “Side-Chain Reactions” of Benzene Derivatives: Functionalizing the Benzylic Carbon…
A general look into spectroscopy: an organic chemist’s perspective… Nuclear Magnetic Resonance (NMR) Spectroscopy: The origin of NMR absorptions;
1H NMR… 

	5
	2/8
	
	FIRST MIDTERM EXAM 

	5
	2/10
	14
	Chemical shifts…Equivalence in NMR Spectroscopy… Integration… Spin-spin coupling…  

	6
	2/15
	14
13
	Magnetic induction in a -system… Complex splitting patterns… 
Mass spectrometry… Instrumental features… Analysis of mass spectra: Resolution; Isotopes; Molecular ion peaks… Fragmentation in mass spectrometry… Stable fragments…

	6
	2/17
	19
	Carboxylic Acids: Structural Features; Nomenclature… Preparation of Carboxylic Acids (mostly review)… Comparison of Carboxylic Acids to Phenols and Alcohols…
Effect of Substituents on Acidity: Inductive and Resonance Effects…

	7
	2/22
	20

	Carbonyl Chemistry: Aldehydes, Ketones, and Carboxylic Acid derivatives… General mechanism of Carbonyl Nucleophilic Addition/Substitution …
Review of Oxidation-Reduction: Reduction of aldehydes and ketones with metal hydrides; Catalytic hydrogenation… Stereochemical implications… 

	7
	2/24
	20
	Enantioselective Carbonyl Reductions… Reduction of Carboxylic Acid derivatives… Oxidation of Aldehydes… Organometallic Reagents: Organolithium, Organocopper, and Organomagnesium (Grignard) Reagents and their reactions with aldehydes and ketones… Retrosynthetic Analysis of Grignard products… 

	8
	3/1
	20
	Reactions of Organometallic compounds with carboxylic acid derivatives… Preparation of Carboxylic Acids from Grignard Reagents… ,-Unsaturated Carbonyl compounds and their addition reactions… Synthesis…

	8
	3/3
	21
	Aldehydes and Ketones: Nomenclature and Spectroscopic features… Review… 

	9
	3/8
	
	SECOND MIDTERM EXAM



	9
	3/10
	21
	Nucleophilic Additions to Aldehydes and Ketones: Cyanohydrin formation; Wittig Reaction… Nitrogen nucleophiles: Formation of Imines and Enamines… 
Oxygen Nucleophiles: Hydration…

	10
	3/15
	21
	Oxygen Nucleophiles (cont): Acetal formation; Acetals as protecting groups… Cyclic hemiacetals…

	10
	3/17
	21
27
	Carbohydrates: Structural classifications; Fischer Projections…
Reactions of Monosaccharides: Oxidation and Reduction…

	11
	3/21 
   -3/25
	
	SPRING BREAK 

	12
	3/29
	27
	Reactions of Monosaccharides (cont): Kiliani-Fischer Synthesis… Glycoside Formation… Disaccharides… Polysaccharides… N-glycosides: Nucleosides, nucleotides; linkages in nucleic acids… 

	12
	3/31
	22
	Carboxylic acid functional derivatives: Esters, Amides, Anhydrides, Acid halides, Nitriles… Nomenclature; Structural features… Comparison of the reactivities of carboxylic acid derivatives… Mechanism of nucleophilic acyl substitution… Hydrolysis… Interconversion of carboxylic acid derivatives…
Reactions of Nitriles…

	13
	4/5
	23

	Keto-enol tautomerism (acid and base catalyzed)… Enolates… Reactions at the 
-carbon: -Halogenation; Haloform reaction; -Alkylation; Acetoacetic and malonic ester syntheses…  

	13
	4/7
	24
	Carbonyl Condensation Reactions: Aldol Reaction…  Claisen Reaction…  

	14
	4/12
	24
	Dieckman reaction… Michael addition reactions… 

	14
	4/14
	
	Robinson Annulation reaction…

	15
	4/19
	
	THIRD MIDTERM EXAM

	15
	4/21
	25
	Amines: Nomenclature; structure and bonding; basicity… Syntheses of amines: Gabriel Synthesis; Reductive routes… Reactions of amines: Hofmann Elimination…

	16
	4/26
	25
	Basicity Comparison of Alkylamines and Arylamines (and amides)… 
Arylamines: Nitrosation reactions… Aryl diazonium salts…

	16
	4/28
	25
	Diazonium Salts in Synthesis… Diazonium coupling…

	
	5/2 - 5/6
	
	FINAL EXAM (TBA) 







