Spectroscopic Methods of Organic Structure Determination

Course 030-441, Fall, 2004

Professor T. Hendrickson, 124 Remsen

Tamara.Hendrickson@jhu.edu

Course meets MTW, 11am-12, Remsen 140.

The strength of the university depends on academic and personal integrity. In this course, you must be honest and truthful. Ethical violations include cheating on exams, plagiarism, reuse of assignments, improper use of the Internet and electronic devices, unauthorized collaboration, alteration of graded assignments, forgery and falsification, lying, facilitating academic dishonesty, and unfair competition.

For this course, you can collaborate with classmates to complete the problem sets.  The final work that you submit, however, must be your own.  

Exams are non-collaborative.

Report any violations you witness to the instructor. You may consult the associate dean of students and/or the chairman of the Ethics Board beforehand. See the guide on "Academic Ethics for Undergraduates" and the Ethics Board web site (http://ethics.jhu.edu ) for more information.

Required Textbook

Roger S. Macomber, A Complete Introduction to Modern NMR Spectroscopy, Wiley and Sons, Inc. 1998.

Recommended Texts

Silverstein and Webster, Spectrometric Identification of Organic Compounds, Wiley and Sons, Inc. 1998.  Available at Amazon.com and on Reserve at MSE Library.  This textbook is a good basic reference, with informative tables on relative chemical shifts in NMR spectra, etc. 

Other resources

Pouchert, The Aldrich Library of NMR Spectra, Aldrich Chemical Company, 1987.  Large compilation of 1H-NMR spectra of small organic molecules.  Available at MSE library.

Pouchert, The Aldrich Library of FT-IR Spectra, Aldrich Chemical Company, 1997.  Large compilation of FT-IR spectra of small organic molecules.  Available at MSE library.

MSE has a lot of other references as well.  And there is always the literature.

Some suggested web pages (more to come throughout the course)

http://www.aist.go.jp/RIODB/SDBS/sdbs/owa/sdbs_sea.cre_frame_sea

http://webbook.nist.gov/chemistry/name-ser.html

Course Requirements
Final Exam (Tues, Dec 14th, 9:00 AM)



40%

Mid-term (October 25th)





25%

Oral Presentation 






10%

Problem sets






20%

Class attendance and participation



  5%

Problem sets

All problem sets are due at the beginning of class on their due dates.  Late problem sets will not be accepted. Problem sets will be handed out on Wednesdays. We will go over them in class at the board on Mondays. They are due on Wednesdays.

Mid-Term Exam

Self-explanatory.  The exams will be designed to test whether or not you understood and retained the basics of the course.  The mid-term will be in class on October 25th, with a review session in class on October 20th.  

Final Exam

The Final exam is Tuesday, December 16th from 9AM to 12PM. The scheduling of the final is based on Hopkins exams scheduling rules.

Oral Presentation

During the last few weeks of the semester, each of you will give a short presentation (15 minutes) on a paper from the literature. You should choose a paper topic that uses spectroscopy to answer a research question that interests you.  Presentations will be the last few weeks, depending on class size. Papers should be current (2002-2003). Turn in a copy of your proposed abstract by November 1.  Part of your grade on this oral presentation will be timing.  (So practice.)

Suggested journals:

Journal of the American Chemical Society

Angewandte Chemie

Organic Letters

Nature Structural Biology

Journal of Molecular Biology

Any other current journal

Course Schedule and Topics

030-441

Class is MTW, 11am-12, Remsen 140

I. Introduction to Spectroscopy

II. Fundamentals of Mass Spectroscopy




Instrumentation



Ionization techniques 




Fragmentation Analysis

III. Infrared Spectroscopy



Functional group identification




Hydrogen Bonding



Spectrometers

IV. Ultraviolet spectroscopy



Conjugation rules



Applications





Fluorescence

V. NMR Spectroscopy 



Fundamentals



Torsion angles



Spin-Spin Coupling 



FT-NMR



1H NMR



13C NMR



2D NMR (COSY, NOESY, HETCOR, J-Spectroscopy, etc.)



NOE (Nuclear Overhauser Effects) 



Dynamic NMR



Derivitizing molecules to facilitate NMR analysis

