
 

 

CHEMISTRY 4:203          Fall 2010 
FUNCTIONAL  GROUPS  AND  REACTION  CLASSES  IN  ORGANOTRANSITION 
METAL  AND  MAIN  GROUP  ORGANOMETALLIC  CHEMISTRIES,  AND  
APPLICATIONS  TO  ORGANIC  SYNTHESIS   
 
Prof. Lou Messerle 
Office: E435 Chemistry Building; phone: 335-1372 
Course eMail: chem-course-messerle@uiowa.edu 
Lecture: MWF 10:30-11:20, C129 Pomerantz Center 
Course credit: Two credit hours: homework, midterm exam, comprehensive final exam;  
 Three credit hours: above plus a literature review paper on a topic of mutual current 

interest in organometallic chemistry, with significant prognostication on the direction of 
the field by the student and a short in-class oral presentation 

Office hours: Monday 1:00-1:45, Wednesday 3:40-4:20, Thursday 11:00-11:45, Thursday 1:15-
2:00, or by appointment; held in CB E427 

Textbook: John Hartwig, “Organotransition Metal Chemistry: From Bonding to Catalysis”, 
University Science Books, Sausalito, CA, 2010; ISBN 978-1-891389-53-5 

Course Reserves: several from literature list have been placed on reserve at Sciences Library 
Course ICON Website: under construction 
 
Course Description 
     This course will cover organotransition metal functional group chemistry from the synthesis, 
characterization, bonding, reactivity, and utility perspectives.  Practical concepts such as electron 
counting and recognizing electronic saturation/unsaturation will be introduced.  Reaction classes 
common to organometallic chemistry, organic synthetic applications, and homogeneous catalysis in 
laboratory- and industrial-scale chemistry will be discussed.  Techniques for safe manipulation of 
air- and moisture-sensitive compounds will be explained and demonstrated in hands-on fashion.  
Important contemporary applications of organometallics in organic synthesis will be surveyed.  
Time permitting, there will be an overview of basic main group organometallic chemistry.   

Topics to be covered: 
1. Structure and bonding, periodic trends important in organotransition metal chemistry, 

electron counting, coordinative saturation/unsaturation; molecular orbital and isolobality 
principles in understanding electronic structures and in predicting new compounds 

2. Manipulation of air- and moisture-sensitive compounds (purge techniques, Schlenk 
techniques, glove bag, glove box, solvent drying/deoxygenation) 

3. Structure, preparation, characterization, and reactivity of the following ligand types: 
a) hydride 
b) alkyl, aryl, acyl, formyl; agostic interactions 
c) alkylidene, alkylidyne, carbene, carbyne 
d) metallacycles 
e) carbonyl 
f) triorganophosphine, N-heterocyclic carbene 
g) alkene, diene, alkyne, arene 
h) allyl, cyclopentadienyl, cyclohexadienyl, cycloheptatrienyl 
i) cyclopropenium, cyclobutadiene, arene, cyclooctatetraene 
j) nitrosyl, dinitrogen 
k) sigma complexes (dihydrogen, alkane) 

4. Organotransition metal reaction types: 
a) migratory insertion and de-insertion 
b) oxidative addition, including C-H bond activation, and reductive elimination 
c) electrophilic and nucleophilic attack  

5. Applications of organometallics to organic synthesis (e.g., C–C bond formation, 
hydrogenation, ring-closing metathesis, acyclic diene metathesis, palladium- and metal-
catalyzed coupling) 

6. Overview of industrial homogeneous catalysis by metal complexes (e.g., homogeneous 
hydrogenation, hydroformylation, alkene polymerization, carbonylation, ring-opening 
metathesis polymerization) 



 

 

Course Objectives 
     The objectives of the course are to introduce an important interdisciplinary and active area 
of chemistry research applicable to materials science, organic synthesis, industrial catalysis, 
medicinal and biological chemistries, and chemical bonding theories, and to introduce 
students to a range of methods for safe manipulation of air- and moisture-sensitive 
chemicals.   
Course Grading 

Grade will be based on: 
 1. Midterm exam in mid October  (15% of grade) 
 2. Literature review paper, 20-25 pages less references, double-spaced, due (with one 

xerox copy) in class the first week of December and 25 minute oral presentation in 
class (or during evening) during last week of class.  Paper must provide a summary of 
work in the topic and prognosticate on future trends; ≥50% of references must be 
≥1999 (30% of grade, for those taking course for 3 semester hours) 

 3. Final exam (comprehensive) (30% of grade) 
 4. Homework (15% of grade) 
 5. Degree of participation and involvement in biweekly office hour meetings with Prof. 

Messerle (10% of grade) 
Miscellaneous 
     Please feel free to discuss with Prof. Messerle any aspect of the course that is of concern or 
causing you problems.  DON’T HESITATE to come to office hours to ask questions that are 
not covered during class.  If you require course adaptations or accomodation because of a 
recognized disability, please contact Prof. Messerle who will make every effort to accomodate 
your needs.  
Course Administration 
     Please go to the Chemistry Center, E225 CB, for drop/add signatures.  M–F, 8:00 AM-
12:00, 1:00-5:00 PM (F, 4:30 PM).  Manager: Lin Pierce (335-1341, lin-pierce@uiowa.edu). 
Complaints 
     Complaints and appeals regarding the course and instructor can be filed with the 
Departmental Executive Officer (DEO, Prof. Mark Arnold) at the Department of Chemistry 
administrative office, Room E331 CB (335-1350).  Students are encouraged to first meet with 
Prof. Messerle with their concerns about course aspects, lectures, or assignments. 
 

COLLEGE OF LIBERAL ARTS AND SCIENCES: POLICIES AND PROCEDURES 

Administrative Home of the Course:  The administrative home of this course is the College 
of Liberal Arts and Sciences (CLAS), which governs academic matters such as add/drop 
deadlines, second-grade-only option, academic fraud, and related issues.  Different colleges 
might have different policies.  Questions may be addressed to 120 Schaeffer Hall or see the 
CLAS Student Academic Handbook: http://www.clas.uiowa.edu/students/handbook/ 

Electronic Communication:  University policy specifies that students are responsible for all 
official correspondences sent to their standard University of Iowa e-mail address 
(@uiowa.edu).  Students should check their account frequently and use this account for 
their correspondence with Prof. Messerle.  Please send your correspondence to the course 
email address: chem-course-messerle@uiowa.edu.   

Student Classroom Behavior:  The ability to learn is lessened when students engage in 
inappropriate classroom behavior, distracting others; such behaviors are a violation of the 
Code of Student Life.  When disruptive activity occurs, an instructor has the authority to 
determine classroom seating patterns and to request that a student exit the classroom or 
other instructional area immediately for the remainder of the period.  One-day suspensions 
are reported to Departmental, Collegiate, and Student Services personnel (Office of the VP 
for Student Services and Dean of Students). 



 

 

Academic Fraud/Misconduct:  Plagiarism and other activities when students present work 
that is not their own are academic fraud.  Academic fraud is a serious matter and is 
reported to the Chemistry DEO and to the Associate Dean for Undergraduate Programs 
and Curriculum.  Instructors and DEOs decide on appropriate consequences at the 
Chemistry Department level while the Associate Dean enforces additional consequences at 
the collegiate level.  See the CLAS Academic Fraud section of the Student Academic 
Handbook (http://www.clas.uiowa.edu/students/handbook/x/#2).   

          You are expected to work alone.  Cheating will not be tolerated.  Prof. Messerle believes 
strongly in fairness for all students and objective appraisal of individual student 
performance and understanding of course material.  Student assignments will be checked 
via web-based resources for plagiarism. 

          Academic misconduct may result in a grade reduction and/or other serious penalties, 
up to and possibly including expulsion from the University of Iowa. 

Making a Suggestion or a Complaint:  Students have the right to make suggestions or 
complaints and should first visit Prof. Messerle, and then the Chemistry DEO.  Complaints 
must be made within six months of the incident per CLAS guidelines.  See the CLAS 
Student Academic Handbook (http://www.clas.uiowa.edu/students/handbook/x/#5). 

Accommodations for Disabilities:  A student seeking academic accommodations should first 
register with Student Disability Services and then meet privately with an instructor to make 
particular arrangements.  See www.uiowa.edu/~sds/ for more information. 

Understanding Sexual Harassment:  Sexual harassment subverts the mission of the 
University and threatens the well-being of students, faculty, and staff.  All members of the 
UI community have a responsibility to uphold this mission and to contribute to a safe 
environment that enhances learning.  Incidents of sexual harassment should be reported 
immediately.  See the UI Comprehensive Guide on Sexual Harassment at 
www.uiowa.edu/~eod/policies/sexual-harassment-guide/index.html for assistance, 
definitions, and the full University policy. 

Reacting Safely to Severe Weather:  In severe weather, class members should seek 
appropriate shelter immediately, leaving the classroom if necessary.  The class will 
continue if possible when the event is over. For more information on Hawk Alert and the 
siren warning system, visit the UI Public Safety web site 
http://www.uiowa.edu/~pubsfty/intlinks.htm 

Resources for Students: 
Writing Center: 110 English-Philosophy Building (EPB), 335-0188, 

http://www.uiowa.edu/%7Ewritingc/ 
Speaking Center: 12 EPB, 335-0205, www.uiowa.edu/~rhetoric/centers/speaking 
Mathematics Tutorial Laboratory: 314 MacLean Hall, 335-0810, 

www.uiowa.edu/mathlabTutor 
Tutor Referral: Campus Info Center, IMU, 335-3055, 

http://imu.uiowa.edu/cic/tutor_referral_service 
College of Engineering Tutoring Program:  www.engineering.uiowa.edu/sdc/tutoring.php 
Supplemental Instruction:  cde.uiowa.edu/index.php/si.html 
University Housing Tutoring:  

housing.uiowa.edu/departments/reslife/academic_initiatives.html 


