
CHEM 4450 – Synthesis and Measurement (Spring 2022) 
 

Lectures: MW 8:30 AM – 9:20 AM, C139 PC          

Lab:  MW 9:30 AM – 12:20 PM (Section 0001)       Room: E414 Chemistry Building  

         MW 1:30 PM – 4:20 PM (Section 0002)   Room: E414 Chemistry Building 

Instructors 
Synthesis: Prof. Michael Sinnwell, E323 CB, Email: michael-sinnwell@uiowa.edu 

Office hours: (In-Person or Zoom): Ending week of March 7th, Thursday 1:00 – 2:00 pm and Friday 10:30 
– 11:30 am or by appointment. Zoom link: https://uiowa.zoom.us/j/97993481406 

Measurement: Prof. Gary Small, 204 IATL, Email: gary-small@uiowa.edu, Phone: 335-3214 

Office hours (In-Person or Zoom): Starting week of Feb 28th, Tuesday 10:00 – 11:30 am and Friday 1:30 
– 3:00 pm or by appointment. Zoom link: https://uiowa.zoom.us/j/95575216280  

Teaching Assistants 
Jacob Schuely: jacob-schuely@uiowa.edu Peter Foley: peter-foley@uiowa.edu 

Grant Forsythe: grant-forsythe@uiowa.edu Holly Huther: hhuther@uiowa.edu 

TA Office hours will be posted on the ICON course website. 

DEO Contact Information 
Prof. Len MacGillivray, E331 CB, 335-1350, len-macgillivray@uiowa.edu  

Course Overview 
The purpose of this course is to integrate laboratory experiences from the fields of analytical, inorganic, 
and physical chemistry. Experimental techniques from these three areas of chemistry will be introduced 
through course modules derived from modern chemistry applications. A typical course module will feature 
the synthesis of a key compound or material along with subsequent characterization to verify identity 
and/or purity, followed by either the study/characterization of important physical or chemical properties of 
the compound or the use of the compound in an analytical chemistry measurement scenario. Example 
problems will be chosen such that students gain a breadth of experience with advanced laboratory skills 
and measurement techniques, as well as modern methods of data analysis.  

Prerequisite Courses 
The following prerequisite courses are assumed: CHEM:2021 Basic Measurements, CHEM:2410 Organic 
Chemistry Laboratory or CHEM:2420 Organic Chemistry Laboratory for Majors, CHEM:3110 Analytical 
Chemistry I or CHEM:3120 Analytical Chemistry II, CHEM:3250 Inorganic Chemistry, CHEM:4430 
Principles of Physical Chemistry or CHEM:4431 Physical Chemistry I or CHEM:4432 Physical Chemistry 
II. 

Course Materials and Resources 
Laboratory Notebook: Hayden-McNeil Chemistry Carbonless Spiral Bound 100 SET-TOP PERF 
Course Website: https://icon.uiowa.edu/ will be used to disseminate the course syllabus, announcements, 
virtual lectures, handouts, lab instructions, and grades. 

Policy on Class Attendance 
Students are required to complete each laboratory experiment. Failure to perform all laboratory 
experiments will result in a grade of incomplete for the course. Missed laboratory sessions or exams can 
be made up with full credit only if the absence is excused. Unexcused absences will result in grade 
penalties (typically 10%) for the relevant course component. Examples of excused absences include 
those due to illness (e.g., COVID-19), mandatory religious obligations, official University activities, or 
unavoidable circumstances. Documentation must be provided to the instructor to support the reason for 
the absence. 



It is very important that students arrive in the laboratory on time so that important procedural and safety 
information presented at the beginning of the laboratory session can be heard. Students arriving more 
than 15 minutes late will receive a 5-point deduction in their Laboratory Performance points. 

Attendance at lecture is strongly encouraged and points in the grading scheme are allocated for lecture 
attendance. Three lectures can be missed without penalty. 

Students participating in University activities must provide a statement before the absence signed by a 
responsible official that specifies the dates and times the student will miss class. Authorized activities 
include participation in athletic teams, the marching band and pep band, debate teams, and other 
recognized University groups, as well as participation in University field trips, service with the National 
Guard, and jury duty. 

Course Requirements / Grading 
As outlined below, the course is divided into two blocks (synthesis and measurement), and each block will 
have different components.  

Quantity Assignment Maximum 
Points 

4 Synthesis/Characterization Lab Reports (Exp. 1 – 3 = 
50 points each; Exp. 4 = 100 points) 

250 

1 Crystallography Assignment 50 

1 Measurement Data Analysis Assignment 50 

4 Measurement Lab Reports (100 points each) 400 

1 Measurement Exam 100 

7 Pre-lab Quizzes (5 points each) 35 

1 Pre-lab Discussion for Synthesis Lab 4 (5 points) 5 

3 Online Safety Trainings 10 

8 Safety Assessments (5 points each) 40 

28 Lecture attendance (1 pt/lecture, maximum of 25) 25 

– Laboratory Performance (assessed in cumulative 
manner throughout semester) 

35 

Total     1000 

Assignment of Grades 
Letter grades will be assigned using the percentage cutoffs listed in the table below. Percentages will be 
computed from the total points awarded during the course (out of a maximum of 1000). 

Letter Grade Percent 

A range (A-, A, A+) 85.0 – 100% 

B range (B-, B, B+) 75.0 – 84.9% 

C range (C-, C, C+) 65.0 – 74.9% 

D range (D-, D, D+) 55.0 – 64.9% 

F range 0 – 54.9% 

Plus/minus grades will be given. Those grades will not necessarily be evenly split among the 
three categories (for example, # B+ ≠ # B  ≠  # B-). The grade of A+ is assigned to reward exceptional 
achievement. The College of Liberal Arts and Sciences recommends that the A+ grade be used only to 
indicate rare and extraordinary academic achievement or that the A+ grade be omitted altogether. 



Late Assignments 
Assignments must be submitted to Gradescope by 11:59 p.m. on the specified due date.  Late 
assignments will be penalized at –0.42% of the maximum score on the assignment per hour after the 
midnight deadline, rounded to the nearest half point (10% per day). For example, a 100-point assignment 
submitted at 2:30 am on the day following the due date will be penalized at 2.5 h × (0.0042 × 100) pt/h = 
1.05 or rounded to 1.0 points.  

Lost Data 
If experimental data are lost due to carelessness, lack of proper recording, etc., the instructors will 
attempt to provide data for completion of the lab report. A 20% penalty will be applied to the lab report 
grade in this case. 

Adjustment of Grades 
Any adjustment to the grades of lab reports, assignments, or exams must be done within 7 calendar days 
after the graded work has been returned. For lab reports and the Crystallography Assignment, students 
with questions regarding grading procedures should submit a detailed regrade request through 
Gradescope. Students with questions about the Measurement Exam should consult with the Instructors. 

Online Safety Trainings 
The following safety training courses are mandatory: Lab Chemical Safety (W008CM), PPE Awareness 
for Labs (W157CM), Hazardous Waste for Labs (W07HAZ). Completion of these trainings with a score of 
100% is REQUIRED prior to January 23rd, 2022, at 11:59 PM if students wish to participate in any lab. 
Failure to do so will result in students receiving no credit for lab-based assignments. Instruction on how to 
find, complete, and communicate scores is located on the course’s ICON site.  

Pre-lab Activities 
For each experiment, there will be pre-lab assignments due at 11:59 pm on the day prior to the start of 
the experiment.Each experiment has a 1) Safety Assessment and a 2) Pre-lab Quiz or Pre-lab 
Discussion.  

• Safety Assessments. A safety assessment (5 points each) must be completed prior to the start 
of each experiment. Instructions for completing the assessment, a Word template to use, and an 
example assessment are available on the ICON course website. Completed safety assessments 
should be submitted to Gradescope. The safety assessment must be completed before you can 
start the experiment. One important point to note is that plagiarism rules apply to the safety 
assessment just as with any other writing assignment. You cannot simply copy text from internet 
sources. As with any writing assignment where you draw from reference sources, your 
responsibility is to extract information from the reference material but to write in your own words.  

• Pre-lab Quizzes. A pre-lab quiz (5 points each) will be available on ICON prior to the start of a 
new laboratory experiment.  Questions will be multiple choice and drawn from the written 
procedure for the experiment, material presented in lecture, and/or any assigned readings. 
Access to the quiz will close at 11:59 pm on the day prior to the start of the experiment. 

• Pre-lab Discussion for Synthesis Lab 4. An informal meeting (5 points), in-person or virtual, 
must be held between Dr. Michael Sinnwell and the individual student to discuss their synthetic  
approach and outline to Lab 4: The Synthesis of an Organometallic Diphosphine Complex.  

Laboratory Notebooks 
Each student must maintain a laboratory notebook. Students must use a notebook with carbonless copy 
pages (available in bookstores). The pages associated with a given experiment will be turned in as part of 
the submitted lab report for that experiment.  Specific instructions for keeping notebooks for the synthesis 
and measurement blocks of the course will be discussed in class. A portion of the grade for each lab 
report will be allocated to an evaluation of the laboratory notebook pages for the corresponding 
experiment. 

Measurement Examination 
This exam will focus on material presented in both the lecture and laboratory portions of the 
measurement block of the course. Details of the experimental procedures employed, calculations 
performed, and details regarding the data analysis methods employed are all relevant topics for the 



exam. The exam will be given during the final exam period assigned to the class. It will not be cumulative, 
focusing entirely on the course material presented during the measurement block.  

Laboratory Reports 
A written laboratory report will be required for each experiment.  Items to include in the report will be 
provided at the end of each experiment information package posted on the ICON course website. All 
reports must be submitted to the corresponding Gradescope assignment.  

Laboratory Performance Points 
A total of 35 points of the course grade will be allocated to performance in the laboratory. Each student 
will begin the semester with 35 points and deductions will be made as appropriate for instances of unsafe 
laboratory practices, late arrival, failure to clean work area, leaving the laboratory early without 
permission, etc. Students will be informed when deductions are made.  

Plagiarism, Academic Fraud, and Collaboration 
The University community, in order to fulfill its purposes, must establish and maintain guidelines of 
academic behavior. All members of the community are expected to exhibit honesty and competence in 
their academic work. Students have a special responsibility to acquaint themselves with, and make use 
of, all proper procedures for doing research, writing papers, and taking examinations. Members of the 
community will be presumed to be familiar with the proper academic procedures and held responsible for 
applying them. Deliberate failure to act in accordance with such procedures will be considered academic 
dishonesty. Acts of academic dishonesty are a legal, moral, and intellectual offense against the 
community and will be prosecuted through the proper University channels. The University Code of 
Academic Honesty can be found at http://clas.uiowa.edu/students/handbook/academic-fraud-honor-code. 

In accordance with the policies outlined above, all work performed in this course is expected to be your 
own.  Because the laboratory work is organized differently in the synthesis and measurement blocks of 
the course, there are different policies regarding the amount of collaboration allowed in the preparation of 
the laboratory reports. The policies in each section of the course are outlined below.  

Synthesis Block (Experiments S1, S2, S3, S4) 

The synthesis experiments will be performed either individually or in pairs of students. Each student must 
prepare their own lab report without assistance from other students.  

Measurement Block (Experiments M1, M2, M3, M4) 

The measurement experiments will be performed in groups of 2-4 students. The lab report for these 
experiments consists of calculations performed with a provided Excel spreadsheet template and a written 
report. Some of the calculations will be done in the lab by the group in progressing from one part of the 
procedure to the next. Other calculations will be done between lab periods in preparation for the next 
component of the experiment. Accordingly, all calculations in the spreadsheet can be performed together 
by the group. However, each student must prepare their own written report without the assistance of 
others.  

If you have questions about what is or is not allowed, contact the instructor or teaching assistant.   

In grading the lab reports, the instructors will be looking for evidence of improper collaboration.  If such 
evidence is found, all parties involved will receive no credit for the assignment.  These principles also 
apply to the use of graded lab reports from previous semesters or from other courses. You will receive 
no credit if it is determined that the work you turn in is not your own. Please note, all lab reports 
are analyzed using plagiarism checking software.  

Netiquette:   
The term “netiquette” refers to the do’s and don’ts of online communication. As it applies to this course, it 
is our expectation that students will communicate effectively and respectfully with each other, the 
instructors, and the TAs. When using a webcam for a Zoom drop-in office hour or meeting, students must 
make sure their dress, background, and offline environment are appropriate for a classroom setting. 
Students may choose to use an electronic background on their webcam during Zoom meetings. All the 
guidelines for proper academic behavior apply when conducting class activities online, and there will be 
zero tolerance for inappropriate, harassing, or disrespectful behavior.  



College of Liberal Arts and Sciences Policies Spring 2022 

 

Attendance and Classroom Expectations  
Students are responsible for attending class and for knowing an instructor’s attendance policies, which 
vary by course and content area. All students are expected to attend class and to contribute to its learning 
environment in part by complying with University policies and directives regarding appropriate classroom 
behavior or other matters.  

Absences 
Students are responsible for communicating with instructors as soon they know that an absence might 
occur or as soon as possible in the case of an illness or an unavoidable circumstance. Students can use 
the CLAS absence form to help communicate with instructors who will decide if the absence is excused or 
unexcused; the form is located on ICON within the top banner under "Student Tools.” Delays by students 
in communication with an instructor could result in a forfeit of what otherwise might be an excused 
absence (https://clas.uiowa.edu/students/handbook/attendance-absences).   

Absences: Illness, Unavoidable Circumstances, and University Sponsored Activities  
Students who are ill, in an unavoidable circumstance affecting academic work, or who miss class 
because of a University sponsored activity are allowed by UI policy to make up a missed exam. 
Documentation is required by the instructor except in the case of a brief illness. Students are responsible 
for communicating with instructors as soon as the absence is known 
(https://opsmanual.uiowa.edu/students/absences-class#8.1).  

Absences: Holy Days  
The University is prepared to make reasonable accommodations for students whose religious holy days 
coincide with their classroom assignments, test schedules, and classroom attendance expectations. 
Students must notify their instructors in writing of any such Religious Holy Day conflicts or absences 
within the first few days of the semester or session, and no later than the third week of the semester. If 
the conflict or absence will occur within the first three weeks of the semester, the student should notify the 
instructor as soon as possible. See Operations Manual 8.2 Absences for Religious Holy Days for 
additional information. 

Absences: Military Service Obligations  
Students absent from class due to U.S. veteran or U.S. military service obligations (including military 
service-related medical appointments, military orders, and National Guard Service obligations) must be 
excused without penalty. Instructors must make reasonable accommodations to allow students to make-
up exams or other work. Students must communicate with their instructors about the expected possibility 
of missing class as soon as possible. (For more information, see https://opsmanual.uiowa.edu/iv-8-
absences-class%C2%A0-0).  

Academic Misconduct  
All undergraduates enrolled in courses offered by CLAS have in essence agreed to the College's Code of 
Academic Honesty. Academic misconduct affects a student's grade and is reported to the College which 
applies an additional sanction, such as suspension. Outcomes about misconduct are communicated 
through UI email (https://clas.uiowa.edu/students/handbook/academic-fraud-honor-code).  

Academic Accommodations for Students with Disabilities  
The University is committed to providing an educational experience that is accessible to all students. If a 
student has a diagnosed disability or other disabling condition that may impact the student’s ability to 
complete the course requirements as stated in the syllabus, the student may seek accommodations 
through Student Disability Services (SDS). SDS is responsible for making Letters of Accommodation 
(LOA) available to the student. The student must provide a LOA to the instructor as early in the semester 
as possible, but requests not made at least two weeks prior to the scheduled activity for which an 
accommodation is sought may not be accommodated. The LOA will specify what reasonable course 
accommodations the student is eligible for and those the instructor should provide. Note that 
accommodations are not granted retroactively but from the time of the student’s request to the instructor 



onward. Additional information can be found on the SDS website. 
(https://sds.studentlife.uiowa.edu/accommodations/apply). 

Class Recordings: Privacy and Sharing  
Course lectures and discussions are sometimes recorded or live-streamed. These are only available to 
students registered for the course and are the intellectual property of the faculty member. These materials 
may not be shared or reproduced without the explicit written consent of the instructors. Students may not 
share these recordings with those who are not enrolled in the course; likewise, students may not upload 
recordings to any other online environment. Doing so is a breach of the Code of Student Conduct and 
could be a violation of the Federal Education Rights and Privacy Act (FERPA); also see 
https://dos.uiowa.edu/policies/code-of-student-life/.  

Communication: UI Email  
Students are responsible for all official correspondences sent to their UI email address (uiowa.edu) and 
must use this address for any communication with instructors or staff in the UI community (Operations 
Manual, III.15.2). Emails should be respectful and brief, with complex matters addressed during the 
instructor’s drop-in hours, for example. Faculty are not expected to answer email after business hours or 
during the weekends. 

Complaints about Academic Matters  
Students with a complaint about a grade or a related academic issue should first visit with the instructor 
and then with the course supervisor (if one is assigned), and next with the Chair of the department or 
program offering the course. If not resolved, students may bring their concerns to the College of Liberal 
Arts and Sciences: https://clas.uiowa.edu/students/handbook/student-rights-responsibilities. 

Final Examination Policies  
The final exam schedule is published during the fifth week of the fall and spring semesters or on the first 
day of summer classes; students are responsible for knowing the date, time, and place of their final 
exams. Students should not make travel plans until knowing this information. A student with exams 
scheduled on the same day and time or who have more than two final exams on the same day should 
visit this page for how to resolve these problems by the given deadline: 
https://registrar.uiowa.edu/makeup-final-examination-policies. No exams may be scheduled the week 
before finals; some exception, however, have been made for labs, language courses, and off-cycle 
courses (https://registrar.uiowa.edu/final-examination-scheduling-policies).  

Free Speech and Expression  
The University of Iowa supports and upholds the First Amendment protection of freedom of speech and 
the principles of academic and artistic freedom. We are committed to open inquiry, vigorous debate, and 
creative expression inside and outside of the classroom. Visit Free Speech at Iowa for more information 
on the University’s policies on free speech and academic freedom (https://freespeech.uiowa.edu/). 

Home of the Course  
The College of Liberal Arts and Sciences (CLAS) is the home of this course, and CLAS governs the 
course’s add and drop deadlines, the “second-grade only” option (SG0), and other undergraduate policies 
and procedures. Different UI colleges may have other policies or deadlines. See 
https://clas.uiowa.edu/students/handbook. Questions? Contact CLAS at clasps@uiowa.edu or 319-335-
2633.  

Mental Health  
Students are encouraged to be mindful of their mental health and seek help as a preventive measure or if 
feeling overwhelmed and/or struggling to meet course expectations. Students are encouraged to talk to 
their instructor for assistance with specific class-related concerns. For additional support and counseling, 
students are encouraged to contact University Counseling Service (UCS). Information about UCS, 
including resources and how to schedule an appointment, can be found at counseling.uiowa.edu. Find out 
more about UI mental health services at: mentalhealth.uiowa.edu. Student Health can also address 
related concerns (https://studenthealth.uiowa.edu/). These visits are free to students. After hours, 
students are encouraged to call the Johnson County Community Crisis Line at (319) 351-0140 or dial 911 
in an emergency.  



Nondiscrimination in the Classroom  
The University of Iowa prohibits discrimination in employment, educational programs, and activities on the 
basis of race, creed, color, religion, national origin, age, sex, pregnancy, disability, genetic information, 
status as a U.S. veteran, service in the U.S. military, sexual orientation, gender identity, associational 
preferences, or any other classification that deprives the person of consideration as an individual. The 
university also affirms its commitment to providing equal opportunities and equal access to university 
facilities. For additional information on nondiscrimination policies, contact the Director, Office of 
Institutional Equity, the University of Iowa, 202 Jessup Hall, Iowa City, IA 52242-1316, 319-335-0705, oie-
ui@uiowa.edu. Students may share their pronouns and chosen/preferred names in MyUI, which is 
accessible to instructors and advisors.  

Sexual Harassment  
The University of Iowa prohibits all forms of sexual harassment, sexual misconduct, and related 
retaliation. The Policy on Sexual Harassment and Sexual Misconduct governs actions by students, 
faculty, staff and visitors. Incidents of sexual harassment or sexual misconduct can be reported to the 
Title IX and Gender Equity Office or to the Department of Public Safety. Students impacted by sexual 
harassment or sexual misconduct may be eligible for academic supportive measures and can learn more 
by contacting the Title IX and Gender Equity Office. Information about confidential resources can be 
found here. Watch the video for an explanation of these resources.  

   



Lecture and Laboratory Schedule 
Date Lecture Activity Lab Activity Assignments Due 

W Jan 19 Introduction and Safety Briefing Safety Quiz  

M Jan 24 Summary of Lab 1 Check-In  

W Jan 26 Air-Free Techniques Synthesis Lab 1 Online Trainings 
M Jan 31 Graphics and Writing in Science Synthesis Lab 1  

W Feb 2 Summary of Lab 2 Synthesis Lab 2  

M Feb 7 Summary of Lab 3; Crystallography 
Tutorial Synthesis Lab 2/3 Report S1 

W Feb 9 Summary of Lab 4; Designing a 
Synthesis Experiment Synthesis Lab 3  

M Feb 14 Glassblowing Synthesis Lab 3/4 
Synthesis Lab 4 
Outline and 
Discussion 

W Feb 16 Lab Safety & Equipment Synthesis Lab 4 Report S2 
M Feb 21 Lab Safety & Equipment Synthesis Lab 4   
W Feb 23 Summary and Review Synthesis Lab 4  Report S3  

M Feb 28 Introduction to Measurement Block Make-up Day Crystallography 
Assignment 

W Mar 2 Summary of Day 1 Procedures; 
Statistics Review Measurement Lab 1  

M Mar 7 Summary of Day 2 Procedures; 
Statistics Review Measurement Lab 1 Report S4 

W Mar 9 Summary of Day 3 Procedures; 
Statistics Review Measurement Lab 1  

M Mar 14 Spring Break Spring Break  
W Mar 16 Spring Break Spring Break  

M Mar 21 Summary of Day 4 Procedures; 
Statistics Review Measurement Lab 1  

W Mar 23 Statistics Review Measurement Lab 2 
Data Analysis 
Assignment Due 
on Mar 25 

M Mar 28 Statistics Review Measurement Lab 2  

W Mar 30 Kinetics Theory Measurement Lab 2 Report M1 Due 
on Apr 1 

M Apr 4 UV-Visible Spectroscopy Measurement Lab 2  
W Apr 6 UV-Visible Spectroscopy Measurement Lab 3  
M Apr 11 Atomic Spectroscopy Measurement Lab 3  

W Apr 13 Atomic Spectroscopy Measurement Lab 3 Report M2 Due 
on Apr 15 

M Apr 18 Cyclic Voltammetry Measurement Lab 3  
W Apr 20 Cyclic Voltammetry Measurement Lab 4  



M Apr 25 Cyclic Voltammetry Measurement Lab 4  

W Apr 27 Fourier Transform Infrared 
Spectrometry Measurement Lab 4 Report M3 Due 

on Apr 29 

M May 2 Fourier Transform Infrared 
Spectrometry Measurement Lab 4  

W May 4 No Lecture Make-up Day Report M4 Due 
on May 9 

Week of 
May 9* Measurement Exam No Lab Activity  

*Exam time/location: TBA when University Final Exam schedule becomes available.   


