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Course Syllabus

Organic Chemistry II

CHEM 221

I.
Introductory Information

A.
Department:


Chemistry

B.
Catalog Number:

CHEM 221

C.
Course Title:

Organic Chemistry II

D.
Credits:


4

E.
Clock Hours/Week:

3 hours lecture, 3 hours laboratory

F.
Overlays


None

G.
Prerequisites:

CHEM220

II.  Course Description

A. Catalog Description:

CHEM221 is a continuation of CHEM220.  CHEM221 relies heavily on concepts and laboratory techniques learned in CHEM220.  Students are encouraged to derive from CHEM220 the fundamental concepts underlying the reactions, mechanisms and synthesis of organic compounds presented in CHEM221.  The chemistry of carbonyl compounds and aromatic compounds is emphasized.  Laboratory experiments emphasize the identification of unknowns by their physical and chemical behavior and the synthesis of organic compounds.  Design of experimental procedure will be stressed.

B. Comprehensive Description:

The content of this course relates to standards of the Interstate New Teacher Assessment and Support Consortium (INTASC) Standards.  The course addresses Unit Standard One: Subject Matter- “The teacher understands the central concepts, tools of inquiry, and structures of the discipline(s) he or she teaches and can create learning experiences that make these aspects of the subject matter meaningful for students.”

Pennsylvania Department of Education (PDE) Standards related to this course include:

I.D.  Chemical concepts, including:

· chemical formulas and nomenclature, 

· chemical reactions and stoichiometry, 

  

I.F.  Organic chemistry, including:

· bonding and structure,

· nomenclature and stereochemistry,

· reactions and mechanisms, 

· synthesis and spectroscopy applications related to biology, medicine, industrial   

  chemistry 

 

I.H.  Extensive laboratory activities including:

· reinforcement or extension of chemical theory, 

· experimental design, data collection, analysis and interpretation, 

· methods of preparation, use, storage and disposal of reagents conforming to state 

  and federal regulations,

· laboratory safety

Components of this course are used to fulfill parts of the National Science Teachers Association (NSTA) Standards 1.0 Content, 2.0 Nature of Science, and 3.0 Inquiry.

The content of this course also relates to guidelines of the American Chemical Society’s Committee on Professional Training. 
III.
Exposition

A. Objectives:

Upon completion of the course, students will be able to do the following:

1. Apply the concepts learned in CHEM220 to the second semester of organic chemistry.

2. Determine the major products that form in the following types of reactions: electrophilic substitution, electrophilic addition to carbonyl compounds, free radical, cycloaddition, molecular rearrangements, and oxidation/reduction.

3. Understand the proposed mechanisms for reactions mentioned in III.A.1.

4. Design multi-step syntheses of organic compounds using retro-synthetic planning and modern synthetic methods.

5. Apply concepts of nomenclature, stereochemistry and molecular recognition to various biomolecules.

6. Correlate physical properties (i.e. boiling points, solubility, and spectra) of organic molecules with molecular structure.

7. Perform techniques used to synthesize organic compounds of various functional groups.

8. Determine the theoretical yield and percent yield of product in the synthesis of an organic compound based on the stoichiometry of the reaction.

9. Isolate, purify and identify unknown organic compounds using the techniques acquired in CHEM220.

10. Utilize the chemical literature (manual and electronic) to locate physical properties and spectral data of organic compounds and to find methods of preparation of organic compounds.

B. Activities and Requirements:

1. Lecture material and laboratory activities will require students to apply their knowledge of organic chemistry from CHEM220.  Students will be assessed on objective III.A.1 through homework, quizzes, examinations and laboratory reports.

2. Lecture material will present the reactions mentioned in III.A.2.  Students will be assessed on III.A.2 through homework, quizzes, and examinations.

3. Lecture material and some laboratory activities will present the mechanisms for a variety of organic reactions mentioned in III.A.3.  Students will be assessed on III.A.3 through homework, quizzes, and examinations.

4. Lecture material and some laboratory activities will introduce the techniques of multi-step synthesis including the method of retro-synthesis.  Students will be assessed on objective III.A.4 through homework, quizzes, examinations and laboratory reports.

5. Lecture material will present nomenclature, stereochemistry and molecular recognition as they apply to various biomolecules.  Students will be assessed on III.A.5 through homework, quizzes and examinations.

6. Lecture material will introduce the methods of correlating physical properties with molecular structure.  Lecture and laboratory activities will require students to apply this knowledge.  Students will be assessed on III.A.6 through homework, quizzes, examinations, laboratory reports and laboratory quizzes/exams.

7. Laboratory activities will require students to synthesize organic compounds of various functional groups.  Students will be assessed on III.A.7 through laboratory reports and laboratory technique.

8. Laboratory activities will require students to calculate theoretical yield and percent yield of product in the synthesis of an organic compound based on the stoichiometry of the reaction.  Students will be assessed on III.A.8 through laboratory reports and laboratory quizzes/exams.

9. Laboratory activities will require students to isolate, purify and identify unknown organic compounds.  Students will be assessed on III.A.9 through laboratory reports.

10. Lecture and laboratory material will introduce the students to various literature sources of chemical information.  Lecture and laboratory activities will require students to locate physical properties and spectral data of organic compounds and to find methods of preparation of organic compounds via searching the chemical literature.  Students will be assessed on III.A.10 through homework and laboratory reports.

C. Major Units and Time Allotted:

1.
Lecture Units

The following units are representative of but not limited to the information to be covered.

a. Aldehydes and ketones (6 contact hours)

b. Carboxylic acids and their derivatives (8 contact hours)

c. Enols and enolate anions (8 contact hours)

d. Polyenes and ultraviolet spectroscopy (5 contact hours)

e. Aromatic compounds (6 contact hours)

f. Free radical chemistry (3 contact hours)

g. Amines (5 contact hours)

h. Special topics including biomolecules, polymers, and other topics of current interest (4 contact hours)



2.
Laboratory Units

The following units are representative of but not limited to the experiments to be covered.

a. Isolation, purification and identification of unknown organic compounds 


(4 laboratory periods)

b. Synthesis, purification, and analysis of organic compounds including development of laboratory procedure from literature sources (10 laboratory periods)

D. Materials and Bibliography:

1.
Suggested textbooks:
Ege, S. N. Organic Chemistry, (text plus accompanying study guide), 5th ed., Houghton-Mifflin: Lexington, MA, 2004. (or an equivalent standard organic chemistry textbook)

Pavia, D. L., Lampman, G. M., Kriz, G. S., and Engel, R. G. Introduction to Organic Laboratory Techniques: A Microscale Approach, 3rd ed., Thomson Learning:  1999. (or an equivalent organic laboratory manual)

2.
Bibliographic support:



Books



Abraham, R. J. Introduction to NMR Spectroscopy, Wiley: Chichester, 

New York, 1988.

Brown, D. W. Organic Spectroscopy, Wiley: Chichester, New York, 1988.

Cerda, V. An Introduction to Laboratory Automation, Wiley: New York, 1990.

Fieser, M. and Fieser, L. F. Reagents for Organic Syntheses, Wiley: New York, 1967.

Griffiths, P. R. Fourier Transform Infrared Spectrometry, Wiley: New York, 1986.

Lowry, T. H. and Richardson, K. S. Mechanism and Theory in Organic Chemistry, 3rd ed., Harper and Row: New York, 1987.

Maizell, R. E. How to Find Chemical Information: A Guide for Practicing Chemists, Teachers, and Students, Wiley: New York, 1979.

March, J. Advanced Organic Chemistry: Reactions, Mechanisms, and Structures, 4th ed., McGraw-Hill: New York, 1990.

McLafferty, F. W. Interpretation of Mass Spectra, University Science Books:

Mill Valley, CA, 1980.

Pavia, D. L. Introduction to Spectroscopy: A Guide for Students of Organic Chemistry, Saunders: Philadelphia, 1979.

Vogel, A. I. A Textbook of Practical Organic Chemistry, including Qualitative Organic Analysis, 3rd ed., Wiley: New York, 1966.

Wolman, Y. Chemical Information: A Practical Guide to Utilization, Wiley: Chichester, New York, 1983.


Handbooks and Catalogues

Beilstein, F. K. Handbuch der organischen Chemie, Springer: Berlin, 1918-1940.

CRC Handbook of Chemistry and Physics, 1993.

Dictionary of Organic Compounds, 1965.

Lange’s Handbook of Chemistry, 1973.

Merck Index of Chemicals and Drugs, 10th ed.

The Aldrich Library of Infrared Spectra,2nd ed.


Synthetic Procedures and Techniques

Gilman, H. editor Organic Syntheses, Wiley: New York, 1932-present.


Organic Reactions, Wiley, New York: 1942-present.


Journals


Biochemistry


Chemical Reviews


Helvetica Chimica Acta


Journal of the American Chemical Society


Journal of the Chemical Society, Chemical Communications


Journal of the Chemical Society, Perkin Transactions I


Journal of Chemical Education


Journal of Medicinal Chemistry


Journal of Organic Chemistry

IV.
Standards:

Grades will be awarded in a manner consistent with University policy, and will be based upon student demonstration of a mastery of the course material through the following criteria.

A. Lecture:

Examinations

Quizzes


Homework/Assignments

B. Laboratory:

Reports

Quizzes

Technique

V.
Rationale and Impact:

A. Reason for Proposal:

The syllabus is being revised to reflect standards of a variety of accrediting agencies.  It reflects a significant change in the exposition of the course.  It is also being revised to reflect the updated format for syllabi set by the University Curriculum Committee.  This course is required for the following majors: Chemistry, Chemistry/Secondary Education, Biology/Chemistry and Biology.  This course is strongly recommended for other majors who intend to apply to medical, dental, pharmacy or veterinarian school. 

B. Students Permitted in Course:

Students who have successfully completed CHEM220 are permitted to take CHEM221.

C. Affect on Existing Academic Programs or Departments:

The revisions do not significantly affect existing academic programs or departments.

VI.
Cost and Staff Analysis:

A.
Effect on University Resources:

No additional costs beyond normal yearly laboratory costs will be incurred.

B.
Expected Frequency and Rotation:
The course will be offered once per academic year.

VII.
Date Approved by University president:

______________________________


___________

Signature of the president




Date
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