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III. CATALOG DESCRlPTION 
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Lecture - 4 (70 total) 
Laboratory - 6 (lOS total) 
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None 
None 
Chern 2l2B is the second semester of a 
one-year course in organic chemistry. It is 
designed for students maj oring in chemistry, 
chemical engineering, biochemistry, and 
related chemistry-intensive fields, for whom 
a more rigorous course in organic chemistry 
is appropriate. 
No 
Letter 
o 

The second semester of a one-year course in organic chemistry for students who major in 
chemistry, biochemistry, and other chemistry intensive sciences. 

IV. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Name and draw the structures of organic compounds studied in the second 
semester of the course. 

B. Use structure, chemical bonding, and intermolecular attractions and repulsions 
to predict polarity, dipole moments, boiling point trends, solubility, and 
reactivity of different functional groups. 

C. Predict the product of organic reactions of conjugated alkenes, aromatics, 
carbonyl compounds, amines, carbohydrates, lipids, and amino acids. 

D. Write detailed mechanisms for pericyclic reactions, aromatic substitution 
chemistry, additions and elimination reactions of carbonyl compounds, and 



condensation reactions. 
E. Apply modem concepts of organic chemistry to solve mechanism and multiple 

step synthesis problems. 
F. IdentifY the structure of organic compounds on the basis of reactions and 

spectroscopic analysis. 
G. Use modem organic chemistry laboratory techniques and laboratory 

instrumentation in the synthesis, isolation, and identification of organic 
compounds. 

V. CONTENTS 
A. Conjugation and aromaticity 

1. Frontier orbital theory 
2. Stability and reactivity of compounds and intermediates 

a. Electrocyclic reactions 
b. Diels-Alder reaction 
c. Electrophilic and nucleophilic aromatic substitutions 

3. Spectra of aromatic compounds 
4. Reactivity of phenols and anilines 

B. Aldehydes and ketones 
I. Nomenclature 
2. Physical properties 
3. Synthesis of aldehydes and ketones 
4. Reactivity 

a. Formation of hydrates 
b. Formation and stability of enols 
c. Formation of enolates 
d. Grignard additions to aldehydes and ketones 
e. Wittig reaction 
f. Condensation reactions 
g. Hemiacetal and acetal formation 
h. Michael reaction 
i. Cuprate additions to aldehydes and ketones 

C. Carboxylic acids and their derivatives 
1. Nomenclature 
2. Physical properties 
3. Addition/elimination reactions 
4. Formation and reactivity of derivatives 

a. Esters 
b. Amides 
c. Acyl halides 
d. Anhydrides 

5. Natural occurrence 
D. Amines 

1. Nomenclature 
2. Acid-base chemistry 



3. Synthesis and reactivity 
a. Hoffmann elimination and rearrangement 
b. Mannich reaction 
c. Gabriel synthesis 
d. Reductive amination 
e. Reduction of nitriles and imines 

4. Natural occurrence 
E. Spectroscopy and structural elucidation 

1. Infrared 
2. Nuclear magnetic resonance 

a. Proton 
b. Carbon 

3. Ultraviolet/visible 
4. Mass spectrometry 

F. Carbohydrates 
1. Monosaccharides 

a. Structure 
b. Functional group reactivity 

2. Di- and polysaccharides 
a. Structure 
b. Reactivity 

G. Lipids 
1. Terpenes: biosynthesis 
2. Steroids: biosynthesis 
3. Triacylglycerols 

a. Saturated 
b. Unsaturated 

4. Biochemical roles 
a. Cell structure 
b. Lipids and blood 

H. Amino acids and proteins 
1. Structure 
2. Properties 
3. Synthesis 
4. Isolation 

1. Nucleic acids 
1. Structure 
2. Hydrogen-bonding 

J. Laboratory skills and instrumentations 
1. Synthesis and isolation 
2. Column chromatography 
3. Gas chromatography 
4. Mass spectrometry 
5. Infrared spectroscopy 
6. NMR spectroscopy 
7. UV-VIS spectroscopy 



8. Qualitative analysis 
VI. Instructional Methodology 

A. Assignments 
I. In-class assignments 

a. Participation in class discussions 
b. Completion of lab experiments 

l!. Diels-Alder reaction and molecular modeling in Diels-Alder 
lll. Nitration of methyl benzoate 
IV. Friedel Crafts alkylation of 1,4-dimethoxybenzene 
v. Wittig reaction: synthesis oftrans-9-(2-phenylethenyl) anthracene 

VI. Aspirin synthesis and isolation from alka-seltzer 
Vl!. Synthesis of isopentyl acetate 

Vlll. Multi-step synthesis: 2-acetylcyclohexanone via the enamine 
reaction 

IX. Dibenzalacetone by the Aldol condensation 
x. Multi-step synthesis ofluminol 

Xl. Photoreduction of benzophenone to benzpinacol 
Xl!. Rearrangement of benzpinacol to benzopinacolone 

Xlll. Esterification of vanillin investigation 
XIV. Investigation of an isomerization mechanism 
xv. Qualitative analysis 

xvi. Synthesis of soap 
2. Out of class assignments 

a. Laboratory reports 
b. Computer assignments including molecular modeling, Internet-based 

NMR problems, and visualization of complex biochemical molecules 
c. Pre-lab reading assignments and lab notebook preparation. 
d. Readings from the textbook and instructor-generated handouts 
e. Problems from the textbook and instructor-generated problem sets 

B. Evaluation 
I. Graded laboratory reports which include data, observations, calculations and 

interpretation of lab results. 
2. Graded computer assignments for molecular modeling and NMR problems 

which include answering questions and interpretation of the results. 
3. Written quizzes covering concepts from lab and lecture, such as determining 

the final product of a Diels-Alder reaction. 
4. Written examinations requiring demonstrations of ability to apply chemistry 

concepts to solve problems involving organic compounds, such as 
determining the steps needed to synthesize substituted benzene derivatives. 

5. Comprehensive written lecture final examination, similar in scope and variety 
to the written examinations. 

C. Texts and other instructional materials 
1. Lecture text: Organic Chemistry, L.G. Wade, 8th ed., 2013 (Prentice-Hall). 
2. Companion text: Solutions Manual for Organic Chemistry, I.W. Simek and 

L.G. Wade, 7th ed., 2010 (Prentice-Hall). 
3. Lab text: Techniques in Organic Chemistry, Mohrig, Hammond, Schatz, 4th 



ed., 2013, (W.R. Freeman and Co.) 
4. Computer-assisted organic chemistry learning aids in the CCSF Chemistry 

department collection. 
5. Instructor-generated handouts on topics such as molecular modeling 

VII. TITLE 5 CLASSIFICATION 
CREDIT/DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)). 


