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Prerequisites:  CHM 151

Catalog Description (40 Word Limit):  Fundamental introduction to organic chemistry including a study of hydrocarbons and alcohols with spectroscopy, stereochemistry, and reaction mechanisms. To be taken concurrently with CHM 253 (Organic Chemistry 1 Laboratory).
List the Major Course Objectives (Units)                                    Contact Lt Hrs            Contact Lab Hrs

Molecular Structure and Bonding Theories
6
Acid Base Theories
5
Alkanes:  Structure, Conformations, Nomenclature
6
Physical Organic Chemistry (Free Radical Halogenation)
4
Isomerism:  Stereoisomers and Chirality
6
Alkyl Halides and Nucleophilic Substitution 
5
Alkene Synthesis:  Elimination Reaction Pathways
5
Alkene and Alkyne Reactions:  Electrophilic Addition to Pi-Bonds
9
Synthesis and Structure of Alcohols and Thiols
4
Reactions of Alcohols
5
IR Spectroscopy and Mass Spectrometry
5
	EVALUATION:
	Quizzes
	x
	Exams
	x
	Oral Pres.
	
	Papers
	

	
	Lab Work
	
	Projects
	
	Comp Final
	x
	Other
	


Delivery Mode:  Traditional
Textbook:            Title:  Organic Chemistry






Author:  L. G. Wade and Jan William Simek
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Copyright Date:
2017
Major Course Objective

   Hours


Course Learning Outcomes
	
	
	Student will be able to:

	
	
	

	Molecular Structure and Bonding Theories
	6
	Understand structural concepts such as atomic structure, Lewis structures, line structures, electronegativity, polarity, geometry and resonance structures.  Develop an understanding of the role that hybrid orbitals and molecular orbitals play to explain observed bonding in molecules. Be able to recognize all major functional groups, including the four major classes of biomolecules.


	Acid-Base Theories
	5
	Recognize the three different definitions of acid-base behavior and apply these definitions to evaluate trends in acidity and basicity.  Comprehend the basics behind acid-base reactions. Understand curved arrow formalism.  Recognize all major functional groups, including the four major classes of biomolecules.


	
	
	

	
	
	

	Alkanes:  Structure, conformations and Nomenclature
	6
	Apply IUPAC Rules to name alkanes and cycloalkanes.
Create line drawings, Newman projections, and perspective drawings to illustrate various alkane conformations.
Distinguish between and draw appropriate Haworth and chair structures for cyclohexane rings.

	
	
	

	Physical Organic Chemistry:  Free Radical Halogenation
	4
	Understand the basics of kinetics, thermodynamics, and equilibrium concepts as they pertain to the analysis of organic reactions.  Apply this knowledge to free radical halogenation reactions of alkanes.
Create a model to predict the outcome of various free radical halogenations involving chlorine and bromine.


	Isomerism:  
     Stereoisomers

     Chirality
	6
	Understand and apply the concepts of chirality,                                                                                           optical activity, R/S and E/Z sequence rules, Fischer                                                                                                   projections, enantiomers, diastereomers, meso compounds, and resolution of stereoisomers.



	Alkyl Halides and Nucleophilic Sustitution
	5
	Apply IUPAC rules to the nomenclature of alkyl halides.  Understand the common/historical naming systems for alkyl halides.  Follow rules pertaining to the use of alkyl halides as substrates in SN2 and SN1 reactions.  Make predictions on substitution pathway based on substrate type, nucleophilicity, solvent effects, and temperature effects.  Include stereochemistry in the prediction of reaction outcomes. Correctly draw appropriate mechanism for both reaction classes.


	Alkene Synthesis:  Elimination Reaction Pathways
	5
	Apply IUPAC rules to the nomenclature of alkenes.  Understand the common/historical naming systems for alkenes.  Follow the rules associated with differentiating between E2 and E1 pathways for alkene formation.  Analyze the factors of substrate type, base strength and solvent type to predict alkene products including the stereochemistry of those products.  Create a model that accurately describes the completion between substitution and elimination.  Correctly draw appropriate mechanism for both reaction classes


	Alkene and Alkyne Reactions:  Electrophilic Addition to Pi-Bonds.
	9
	Understand electrophilic addition by learning a variety of reactions that will result in additions across the pi-bond(s) of both alkenes and alkynes.  Predict regiochemistry and stereochemistry of addition. Distinguish between the addition pathways that involve cyclic transition states (i.e. halogenation, carbene addition, oxymercuration, hydroboration, and epoxide formation) and those that do not.  Draw appropriate mechanism for representative reactions.   Understand how alkynes differ from alkenes in these reactions.  Apply IUPAC rules to the nomenclature of alkynes.  Understand the common/historical naming systems for alkynes.  


	Synthesis and Structure of Alcohols and Thiols
     
	4
	Apply IUPAC rules to the nomenclature of alcohols.  Understand the common/historical naming systems for alcohols. Evaluate acidity trends for alcohols and thiols.  Predict outcomes and draw mechanism for the reactions involving organometallics and hydride reagents that result in alcohol products.                                                                                         

	
	
	

	
	
	

	Reactions of Alcohols
	5
	Utilize the alcohol as a gateway functional group through the applications of various reactions.  Understand the relationships between alcohols and alkenes, alkynes, and carbonyl compounds.  Navigate multistep synthetic schemes and accurately draw important reaction mechanisms.


Course Outcomes: At the successful completion of this course, students will be able to:

1. Understand the basics of molecular structure and chemical bonding as it pertains to organic molecules.

2. Correctly apply the principles of acid-base theory.

3. Draw, name, and understand the conformational structures of alkanes and cyclic alkanes.

4.  Apply the physical organic chemistry concepts of thermodynamics, kinetics and equilibrium to free radical halogenation.

5. Understand the principles of molecular chirality and stereochemistry.

6. Recognize the competition between reactions of alkyl halides (substitution and elimination) and understand the factors affecting each pathway.

7. Name alkenes and alkynes as well as demonstrate a working knowledge of electrophilic addition reactions.

8. Demonstrate a knowledge of alcohol nomenclature, synthesis and reactions.

9. Understand the basic principles of IR spectroscopy and mass spectrometry.
10.  Create and navigate through synthetic schemes and propose detailed and complete reaction mechanisms.
