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Department of Chemistry 
 
 
 
Chemistry 3370B: Organic and Inorganic Structure Elucidation 
2021−22 Course Outline 

Instructor:  Kim Baines 
Office:  Chemistry Building 310A 
Office Hours:  By appointment (in person or by Zoom); e-mail for an appointment. Students must use 
their Western (@uwo.ca) email addresses when contacting Prof. Baines. 
E-mail:  kbaines2@uwo.ca 
 
Lectures and Tutorials  

Section Day  Time Room 

001 M, W, F 8:30 – 9:20 am WIRB-1170 

Prerequisites 

Unless you have either the prerequisites for this course or written special permission from your Dean to 
enroll in it, you will be removed from this course and it will be deleted from your record. This decision 
may not be appealed. You will receive no adjustment to your fees in the event that you are dropped 
from a course for failing to have the necessary prerequisites. 

Prerequisites for Chem 3370B: Either Chemistry 2273A and 2283G or Chemistry 2213A/B, either 
Chemistry 2271A and 2281G or Chemistry 2211A/B. 

Course Description  

Calendar description: Structure determination using common spectroscopic methods including 
vibrational and nuclear magnetic resonance spectroscopy as well as mass spectrometry and x-ray 
crystallography. 

 

  

mailto:kbaines2@uwo.ca
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Course Topics 

Class Topic Approx # 
of hours 

Administration, Introduction to Spectroscopy 0.5 

Chapter 1: Molecular Formulas 0.5 

Chapters 5-9: NMR Spectroscopy 
• properties of magnetic nuclei and basic 

instrumentation; essential features of 1H nmr spectra 
chemical shifts; 13C and other heteronuclei nmr 
spectra; spin-spin couplings, magnitude of J; analysis 
of first order spectra, complex multiplets; chemical 
and magnetic equivalence and second order effects; 
OH/NH and dynamic processes; correlation 
spectroscopy 

20 

Chapter 3: Mass Spectrometry 
• instrumentation; molecular weight determination; 

exact mass; isotopic clusters  

4 

Chapter 2: Infrared Spectroscopy – Self-study Unit 
• brief review of theory and important functional group 

frequencies 

1 
(tutorial) 

Chapter 10: Ultraviolet Spectroscopy – Self-study unit 
• instrumentation; common chromophores and general 

trends  

1 
(tutorial) 

X-ray Crystallography 
• lattices, diffraction, understanding the data 

1 

Tutorials (Chapt 11)                                                                                  11 
 

Course Materials 

Introduction to Spectroscopy, 5th Edition, Pavia/Lampman/Kriz/Vyvyan   The text will be used 
extensively. It is a source of numerous problems to integrate the theory behind the spectroscopic 
technique and practical experience. Note the useful appendices at the back of the book listing important 
spectral parameters. Also note questions with an asterisk (*) have answers provided at the back of the 
text.  

Students should check OWL (http://owl.uwo.ca) on a regular basis for news and updates. This is the 
primary method by which information will be disseminated to all students in the class. Students are 
responsible for checking OWL on a regular basis. All course material will be posted to OWL: 
http://owl.uwo.ca.  

If students need assistance, they can seek support on the OWL Help page. Alternatively, they can 
contact the Western Technology Services Helpdesk. They can be contacted by phone at 519-661-3800 or 
ext. 83800. 

There are many spectroscopy websites, and these are particularly useful: 

http://owl.uwo.ca/
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Spectroscopy overview: 
http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/Spectrpy/spectro.htm#contnt 

Reich’s NMR site: http://www.chem.wisc.edu/areas/reich/chem605/index.htm 

Notre Dame spectral problems: http://www.nd.edu/~smithgrp/structure/workbook.html 

Learning Outcomes 

The course also has an emphasis on the development of skills such critical-thinking, analysis, and 
qualitative reasoning; these professional skills are essential to success in not just chemistry but also in 
other courses and many occupations.  

Course-Specific Outcomes  Professional Skills 

Recognize the importance of spectroscopy in 
underpinning chemistry and the physical 
sciences. 

Think critically about, explain, integrate, and 
apply spectroscopic principles and theories. 

Recognize the diagnostic features of a variety 
of spectroscopic techniques. 

Elucidate the structure of a compound using a 
variety of spectroscopic techniques. 

Identify advantages and shortcomings in 
spectroscopic techniques. 

 

 Work independently. 

Form productive and collaborative working 
relationships with other individuals. 

Obtain, evaluate, and integrate information 
from various sources, and determine its 
relevance. 

Prioritize a set of tasks and manage the use of 
his or her time. 

Communicate thoughts, ideas, and 
observations verbally and in writing. 

Recognize when to seek assistance. 

Develop respect for, and comply with, 
regulations and policies. 

Learn to accept responsibility for his or her 
decisions, actions, and non-actions. 

Course Evaluation 

The overall course grade will be calculated as listed below:  

Component Notes Value 

Problem Sets 
6 at 4% each  
(Due dates: Jan 28, Feb 4, Feb 11, Mar 14, Mar 21, Mar 28 
2022) 

24 

Midterm In-person, Friday, March 4, 2022 at 6:30 pm – 9:30 pm, 
Location: TBA 36 

Final Exam In-person, Cumulative; 3 hours; Scheduled by the Registrar 
in the April Exam Period 40 

http://www.chem.wisc.edu/areas/reich/chem605/index.htm
http://www.nd.edu/%7Esmithgrp/structure/workbook.html
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Late Problem Sets: A late penalty of 5% of the total grade for a problem set/day until the problem set is 
returned or the problem set is worth 0%. 

Accommodation and Accessibility  

Accommodation Policies 

Students with disabilities work with Accessible Education (formerly SSD) which provides 
recommendations for accommodation based on medical documentation or psychological and 
cognitive testing. The Academic Accommodation for Students with Disabilities policy can be found at: 

https://www.uwo.ca/univsec/pdf/academic_policies/appeals/Academic 
Accommodation_disabilities.pdf  

Academic Consideration for Student Absence 

Students will have up to two (2) opportunities during the regular academic year to use an on-line portal 
to self-report an absence during the semester, provided the following conditions are met: the absence is 
no more than 48 hours in duration, and the assessment for which consideration is being sought is worth 
30% or less of the student’s final grade. Students are expected to contact their instructors within 24 
hours of the end of the period of the self-reported absence, unless noted on the syllabus. Students are 
not able to use the self-reporting option in the following circumstances: 

• for exams scheduled by the Office of the Registrar (e.g., December and April exams) 
• absence of a duration greater than 48 hours,  
• assessments worth more than 30% of the student’s final grade,  
• if a student has already used the self-reporting portal twice during the academic year  

If the conditions for a Self-Reported Absence are not met, students will need to provide a Student 
Medical Certificate if the absence is medical, or provide appropriate documentation if there are 
compassionate grounds for the absence in question. Students are encouraged to contact their Faculty 
academic counselling office to obtain more information about the relevant documentation. 

Students should also note that individual instructors are not permitted to receive documentation 
directly from a student, whether in support of an application for consideration on medical grounds, or 
for other reasons. All documentation required for absences that are not covered by the Self-Reported 
Absence Policy must be submitted to the Academic Counselling office of a student's Home Faculty. 

For policy on Academic Consideration for Student Absences - Undergraduate Students in First Entry 
Programs, see: 

https://www.uwo.ca/univsec/pdf/academic_policies/appeals/Academic_Consideration_for_absences.p
df  

and for the Student Medical Certificate (SMC), see: 

http://www.uwo.ca/univsec/pdf/academic_policies/appeals/medicalform.pdf   

Religious Accommodation 

https://www.uwo.ca/univsec/pdf/academic_policies/appeals/Academic%20Accommodation_disabilities.pdf
https://www.uwo.ca/univsec/pdf/academic_policies/appeals/Academic%20Accommodation_disabilities.pdf
https://www.uwo.ca/univsec/pdf/academic_policies/appeals/Academic_Consideration_for_absences.pdf
https://www.uwo.ca/univsec/pdf/academic_policies/appeals/Academic_Consideration_for_absences.pdf
http://www.uwo.ca/univsec/pdf/academic_policies/appeals/medicalform.pdf
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Students should consult the University's list of recognized religious holidays, and should give reasonable 
notice in writing, prior to the holiday, to the Instructor and an Academic Counsellor if their course 
requirements will be affected by a religious observance. Additional information is given in the Western 
Multicultural Calendar: 

https://multiculturalcalendar.com/ecal/index.php?s=c-univwo   

You may also be eligible to write the Special Exam if you are in a “Multiple Exam Situation” (see 
http://www.registrar.uwo.ca/examinations/exam_schedule.html). 

If a student fails to write a scheduled Special Examination, the date of the next Special Examination (if 
granted) normally will be the scheduled date for the final exam the next time this course is offered. The 
maximum course load for that term will be reduced by the credit of the course(s) for which the final 
examination has been deferred. See Academic Calendar for details (under Special Examinations).  

Academic Policies 

The website for Registrarial Services is http://www.registrar.uwo.ca.  

In accordance with policy, http://www.uwo.ca/its/identity/activatenonstudent.html, the centrally 
administered e-mail account provided to students will be considered the individual’s official university e-
mail address. It is the responsibility of the account holder to ensure that e-mail received from the 
University at his/her official university address is attended to in a timely manner. 

Contingency plan for pivoting to 100% online learning 

In the event of a COVID-19 resurgence during the course that necessitates the course delivery moving 
away from face-to-face interaction, all remaining course content will be delivered entirely online, either 
synchronously (i.e., at the times indicated in the timetable) or asynchronously (e.g., posted on OWL for 
students to view at their convenience). The grading scheme will not change. Any remaining assessments 
will also be conducted online as determined by the course instructor. 

Participants in this course are not permitted to record the sessions, except where recording is an 
approved accommodation, or the participant has the prior written permission of the instructor. 

No electronic devices (phones, iPods, etc.) may be in your possession during tests and exams, even for 
timekeeping purposes. A simple calculator (without internet access) and a ruler is permitted during the 
exam. 

It is university policy that a regularly scheduled class (lecture, lab, or tutorial) takes precedence over 
tests and exams. Therefore, if another course schedules a test or exam that takes place during your 
class, lab or tutorial, the instructor for that course must accommodate you. 

Scholastic offences are taken seriously and students are directed to read the appropriate policy, 
specifically, the definition of what constitutes a Scholastic Offence, at the following Web site: 

http://www.uwo.ca/univsec/pdf/academic_policies/appeals/scholastic_discipline_undergrad.pdf.   

https://multiculturalcalendar.com/ecal/index.php?s=c-univwo
http://www.registrar.uwo.ca/examinations/exam_schedule.html
https://www.westerncalendar.uwo.ca/PolicyPages.cfm?Command=showCategory&PolicyCategoryID=5&SelectedCalendar=Live&ArchiveID=#SubHeading_70
http://www.registrar.uwo.ca/
http://www.uwo.ca/its/identity/activatenonstudent.html
http://www.uwo.ca/univsec/pdf/academic_policies/appeals/scholastic_discipline_undergrad.pdf
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Support Services  

Please visit the Science & Basic Medical Sciences Academic Counselling webpage for information on 
add/drop courses, academic considerations for absences, appeals, exam conflicts, and many other 
academic related matters:  https://www.uwo.ca/sci/counselling/ 

Please contact the course instructor if you require lecture or printed material in an alternate format or if 
any other arrangements can make this course more accessible to you. You may also wish to contact 
Student Accessibility Services (SAS) at (519) 661-2147 if you have any questions regarding 
accommodations. 

Western University is committed to a thriving campus as we deliver our courses in the mixed model of 
both virtual and face-to-face formats. We encourage you to check out the Digital Student Experience 
website to manage your academics and well-being: https://www.uwo.ca/se/digital/. 

Learning-skills counsellors at the Student Development Centre (http://www.sdc.uwo.ca) are ready to 
help you improve your learning skills. They offer presentations on strategies for improving time 
management, multiple-choice exam preparation/writing, textbook reading, and more. Individual 
support is offered throughout the Fall/Winter terms in the drop-in Learning Help Centre, and year-round 
through individual counselling. 

Students who are in emotional/mental distress should refer to Mental Health@Western 
(http://www.health.uwo.ca/mental_health) for a complete list of options about how to obtain help. 

Additional student-run support services are offered by the USC, http://westernusc.ca/services. 

Social Media 

Twitter - Follow us @westernuchem  

@kimbchemistry 

Facebook - www.facebook.com/ChemistryatWestern 

file://172.18.60.33/Home/kbaines2/My%20Coursework/3370/www.facebook.com/ChemistryatWestern
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