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a lecture course equivalent to Chern 2I2A.
Chern 2I2L is the laboratory component of the five unit
first-semester organic chemistry course. It is open to
students who have previously passed the majors-level first
semester organic lecture course at a different college, and
allows them to remedy a laboratory deficiency.
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The laboratory component of CHEM 2I2A.
Prereq.: a lecture course equivalent to CHEM 212A.
CHEM 212L is open to students who have previously passed the lecture portion ofmajors-level
first-semester organic chemistry and who now need to satisfy the laboratory requirement.
Students who have passed CHEM 212A or 208A may not receive creditfor CHEM 212L.

IV. COURSE OBJECTIVES

The student will:
A. Demonstrate the ability to use chemical laboratory techniques relevant to first-semester

majors-level organic chemistry, including multi-step syntheses and purifications.
B. Evaluate the reactivity trends in a range of common organic functional groups.
C. Keep and interpret proper records of laboratory data.
D. Carry out analyses of laboratory data.
E. Demonstrate the use of analytical instruments such as melting-point devices, IR and

NMR spectrophotometers, polarimeters, refractometers, and gas chromatographs.
F. Demonstrate understanding of organic waste disposal procedures and safety regulations

in the laboratory.
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G. Demonstrate familiarity with standard sources of information about chemical
properties and hazards, and assess the hazards posed by chemicals used in the
experiments.

V. COURSE CONTENT

A. Determination of physical properties
1. Melting point
2. Boiling point
3. Index of refraction
4. Specific rotation

B. Classical separation and purification techniques
1. Recrystallization
2. Distillation
3. Solvent-solvent extraction, including acid-base extraction
4. Column and thin-layer chromatography
5. Chemical drying agents

C. Instrumental analytical techniques
1. Gas chromatography/mass spectroscopy
2. NMR spectroscopy
3. IR spectroscopy
4. UV-visible spectroscopy

D. Reactions of organic functional groups
1. Oxidation and reduction reactions
2. Nucleophilic substitutions
3. Elimination reactions
4. Esterification
5. Electrophilic addition to alkenes
6. The Grignard reaction
7. Polymerizations

E. Multi-step syntheses
1. Planning a simple synthesis
2. Purification and analysis of intermediates
3. Cumulative percent yield

F. Analysis of reaction rates for nucleophilic substitutions
G. Structural analysis using molecular models

1. Structural isomerism
2. Geometric isomerism in alkenes and cycloalkanes
3. Conformational analysis and free energy relationships
4. Stereoisomerism

H. Handling and disposal of organic chemicals
1. Dispensing volatile and flammable reagents
2. Heat sources for organic compounds
3. Handling air-sensitive reagents under an inert atmosphere
4. Syringe techniques
5. Waste handling
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I. Standard literature sources for organic chemistry
1. Chemical handbooks
2. Supply catalogues

J. Record-keeping in the laboratory

VI. INSTRUCTIONAL METHODOLOGY

A. Assignments
1. Pre-lab written work., including investigation of chemical properties, sample

calculations, and summaries of the experiments to be performed
2. Laboratory work, including data recording, correct use of glassware and analytical

instruments, and isolation and purification of organic compounds
3. Data analysis and interpretation, including identification of chemical compounds

from physical properties and spectroscopic data, ordering of reactivities,
determination of percent yield, determination of identities and percentages of
impurities, and identification of structural and stereoisomers.

B. Evaluation
1. Clarity and accuracy of laboratory reports, including error analysis and critical

evaluations of the techniques used.
2. Quantity and purity of isolated products, from synthetic reactions and from

separations.
3. Demonstrations of competence on analytical instruments, including NMR, JR, GC-

MS, melting-point apparatus, refractometer, and polarimeter.
4. Acceptable laboratory record-keeping.
5. Adherence to chemical handling procedures and safety regulations.
6. Periodic quizzes covering laboratory concepts and procedures, including

calculations analogous to those carried out in experiments, analysis of isomerism,
laboratory techniques, predictions of products of typical reactions, and analyses of
sample spectra.

C. Texts and other materials
1. Textbook: K. Williamson, Microscale and Macroscale Organic Experiments, 3rd

edn, 1999, Heath.
2. Supplementary handouts (experiments and worksheets).
3. Laboratory equipment and instruments.
4. Safety goggles, lab notebooks, and scientific calculators.

VII. REQUESTED CLASSIFICATION

CREDITIDEGREE APPLICABLE [meets all standards of Title V, Section 55002 (a)].
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