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Introduces spectroscopic techniques used to elucidate the structures of organic molecules of various molecular weights.
Basic theoretical background will be reviewed, then built upon to introduce more advanced techniques. Emphasis will be
on solving problems, starting with application of fundamental concepts and techniques and building toward state-of-the-
art methods used by the modern organic and bioorganic chemist. Prerequisite: A minimum grade of C (2.0) in CHEM
416 or classified graduate standing.
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Chemistry 534-Advanced Spectroscopic Methods
PROSPECTIVE COURSE OUTLINE

Dr. Jacqueline A. Trischman
trischma@csusm.edu

Science Hall 1-119
760-750-4206

Course Description: Introduces spectroscopic techniques used to elucidate the
structures of organic molecules of various molecular weights. Basic theoretical
background will be reviewed, then built upon to introduce more advanced techniques.
Emphasis will be on solving problems, starting with application of fundamental concepts
and techniques and building toward state-of-the-art methods used by the modern organic
and bioorganic chemist. Prerequisite: CHEM 416.

Student Learning Outcomes:

Students will
e Demonstrate knowledge of the principles on which spectroscopic methods are
based

e Analyze spectroscopic data from organic compounds independently and determine
structure using modern techniques

e Combine fundamental principles of operation, knowledge of the most critical
variables for each instrument, and the analysis of data into a solid understanding
of instrumental chemical analyses used in biochemistry and environmental fields

Textbooks: Philip Crews, Jaime Rodriguez, & Marcel Jaspars; Organic Structure
Analysis, 2" Edition. Oxford Press , 1998.

Course Activities: Students will do graded homework for each week.
There will be a written take-home midterm exam and a take-home final exam.
An research paper reviewing the application of a specific technique to an interesting

problem will be used to fulfill the All-University Writing Requirement. The paper will
be presented to the class as well.



Grading Scheme:

# of Items Pts. Per Item Total Points
Homework 15 10 150
Research
Paper 1 50 50
Midterm Exam 1 100 100
Final Exam 1 100 100
400

Anticipated schedule: (subject to change)

Lectures Topics

Week 1-2 Review of properties and behavior of electromagnetic radiation
Week 3 Atomic Spectroscopy and its applications

Week 4 Molecular Spectroscopy: Electronic analysis

Week 5 Molecular Spectroscopy: Vibrational analysis

Week 6 Molecular Spectroscopy: Rotational analysis

Week 7 Lasers

Week 8 Raman Spectroscopy

Week 9 Nuclear Magnetic Resonance: Review of 1-D Topics
Week 10 NMR 2-D Techniques: COSY/TOCSY

Week 11 NMR 2-D Techniques: HMQC/HMBC

Week 12 NMR 2-D Techniques: ROESY/ NOESY

Week 13 ESR Techniques

Week 14 Modern Biological Applications

Week 15 Modern Environmental Applications

Week 15 Chemically Modified Electrodes



