Science 
Chemistry 
 
Course:  SC/CHEM 4024. 3.0 Structure Elucidation of Organic and Organometallic Compounds
 	 
Term: Fall Term 2024 
 
Prerequisite / Co-requisite:   SC/CHEM 2021 3.0 Introductory Organic Chemistry II, SC/CHEM 3020 3.0 Intermediate Organic Chemistry I  
 
Course Instructor(s):  
 
	 
	Howard Hunter

	 	 
	(416) 736-2100 Ext 77726

	 	 
	Chemistry 312 

	 	 
	hnhunter@yorku.ca 	 	 
Office hours: Monday, 10 am-noon 


 
Time and Location: 
 
Lectures TR 10:00-11:30 CC 108
	 	  
 
Expanded Course Description: 
 
This course builds upon the concepts presented in CHEM 2021 and CHEM 3020. In addition to identification of compounds using basic 1H and 13C spectra, a model will be developed to provide a better understanding of NMR as a probe for sample purity, quantification and peak intensity. Other NMR active nuclei will be discussed as an approach to complete understanding of complex mixtures. The second half of the course will explore the understanding and implementation of two dimensional techniques for identifying 1H and 13C connectivity and subsequently, molecule conformation and configuration.
All lectures will be in person and all participants are strongly encouraged to attend each lecture.  
 
Course Learning Objectives:  


· visualize the origins of the NMR phenomenon and present an appropriate energy level diagram to explain how NMR happens
· visualize molecular motion in solution and use rates of molecular rotation to explain peak line width
· relate the NMR energy transitions to the relaxation process for nuclei in a molecule
· use the factors affecting nuclear relaxation to predict relative relaxation times for 1H and 13C nuclei in a molecule
· gain the ability to develop methods of determining quantitative chemical analysis using NMR spectroscopy
· evaluate and recognize the limitations of chemical shift prediction tools
· recall the theoretical origins of J-coupling in NMR spectroscopy
· visualize and describe how J-coupling is affects the appearance of one-dimensional NMR spectra. Recognize the applications of homo-decoupling and 1H decoupling
· explain the origin of dipolar coupling and relate this interaction to nuclear Overhauser enhancement
· explain the origins of two-dimensional (2D) NMR spectra
· learn to interpret and use 2D spectra to establish 1H and 13C connectivity within a molecule
· learn to interpret and use 2D spectra to establish 1H configuration for the identification of diastereomers
· use 1D and 2D spectra to explain the origins of multi-dimensional NMR spectra
· relate molecular diffusion of molecules in solution to the observation of the components of sample mixtures using NMR
· visualize and explain the differences between solution and solid state NMR spectroscopy
 
Course Text / Readings: 
 
The purchase of a textbook is not required for this course. However a thorough understanding of the NMR chapters from books used in CHEM 2021 and 3020 is required. For example, refer to the NMR chapter in Organic Chemistry by Wade. Note that additional reading material will be provided to supplement course material. 
The use of molecular models is strongly encouraged as a tool for visualization of molecular structure and conformation. 
 
Course Evaluation: 
 
Student Evaluation
				4024	
· Assignments (2)*	20%	
· Tests (2)†	20%		
· Midterm Examination	20%	
· Final Examination	30%	
· Participation‡	10%	

* Assignment 1 will be given out approximately Sept 19 and will be due Oct 1.
Quiz 1 will be on Oct 15.
The midterm exam will be on Oct 24.
Assignment 2 will be given out approximately Nov 7 and will be due Nov 21.
Quiz 2 will be on Nov 28.
No extensions will be given for assignments.

† Tests are presented multiple choice format. The midterm and final exam are presented in long, written answer format. 

‡ Participation will be determined by meaningful contributions to the eClass forum questions given with each lecture. Students are required to respond to at least 80% of the forum questions in order to receive the full participation marks.
 
	 
 

Academic Honesty and Integrity. York students are required to maintain the highest standards of academic honesty and they are subject to the Senate Policy on Academic Honesty (secretariat-policies.info.yorku.ca/policies/academic-honesty-senate- policy-on/). 
 
judicial processes (local adjudication, tribunals). 
