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CHE 240 Unit I - The Basic Principles of Organic Chemistry and Alkanes

A.
Introduction and Rationale:

The purpose of this unit is to review the basic concepts of chemistry used in the study of organic chemistry, apply these concepts to the unique structure and properties of alkanes, and introduce the nomenclature of simple alkanes to the students.  Since this unit introduces the students to the basic principles of organic chemistry that are involved in organic reactions, the mastery of these concepts by the students will facilitate their mastery of the concepts involved in the study of organic reactions and their mechanism studied in subsequent units.

B.
Topics: 

1.
Bonding, electronegativity, formal charges. 

2.
Resonance, structural and molecular formulas. 

3.
Lewis and Bronsted-Lowry Acid base theory. 

4.
Hybridization, molecular geometry, polarity. 

5.
Isomerism, bond rotation. 

6.
Functional groups. 

7.
Alkane nomenclature, properties, reactions. 

8.
Conformations butane. 

9.
Conformations of cycloalkanes and cyclohexanes. 

10. Cis-trans isomerism.

C.
Objectives:  The student should be able to:

1. Draw and interpret Lewis, condensed, and line angle
formulas.  Show what atoms bear formal charges. 

2. Draw resonance structures and use them to predict stability.

3. Predict relative acidities and basicities based on structure, bonding, and resonance of conjugate acid-base pairs.

4. Identify nucleophiles (Lewis Bases) and electrophiles (Lewis acids).  Write equations for acid base reactions using curved arrow formalism to indicate flow of electrons. 


5. Draw and demonstrate an understanding of the hybridization and geometry in single, double, and triple bonds.

6. Identify constitutional and stereoisomers.

7. Predict trends in physical properties based on size, polarity, and intermolecular attractions.

8. Identify and draw functional groups of oxygen and nitrogen containing compounds.

9. Name alkanes from structure and draw structure from name.

10. Draw alkane conformations and compare energies and predict
stability.

11. Compare energies of cycloalkanes

12. Draw accurate cyclohexane conformations and predict the most stable conformations of substituted cyclohexanes.

D.
Learning Activities:

1. Always attend all lectures and practice what you have learned by answering end of chapter Study Problems.

2. Read Chapter One in Wade Text.

3. Review Chapter One material on Wade website: 
4. Read Chapter Two in Wade Text.

5. Review Chapter Two material on Wade website: 
6. Read Chapter Three in Wade Text.

7. Review Chapter Three material on Wade website: 

E
Assessment:

1. Complete Exam on Unit One
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