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CHEM 232-233 

Organic Chemistry 

University of Scranton 

Fall 05-Spring 06 

Instructor: Michael Cann, cannm1@scranton.edu 

http://academic.scranton.edu/faculty/CANNM1/ 

 

 This course is the traditional two semester sequence in organic chemistry for science 

majors (chemistry, biochemistry, biology, environmental science, neuroscience, chemistry-

business and biophysics). 

 The current book that we are using (Organic Chemistry, Solomons & Fryhle, 8
th

 Ed.) 

offers an excellent juncture to commence a discussion of sustainability and green chemistry.  

Section 3.1 introduces the four basic types of organic reactions (substitution, elimination. 

addition and rearrangement).  Prior to beginning this section a presentation on sustainability is 

made including: 

 Definition 

 Ecological footprint 

 Human population growth 

  Enhanced global warming 

 Energy use (renewal & nonrenewable resources) 

 Pollution (chemical industry bears a significant responsibility) 

 Solid waste 

 Consumption 

 Water usage 

 Food production 

 

 The topic of green chemistry (sustainable chemistry) is then discussed using a web-based 

module (http://academic.scranton.edu/faculty/CANNM1/intro.html).  (Although chemistry has 

been responsible for significant amounts of pollution, chemists are now seeking environmentally 

benign products and processes). The four basic types of organic reactions are now introduced 

(section 3.1) along with a discussion of the green chemistry concept of atom economy.  This is 

accomplished using another web-based green chemistry module 

(http://academic.scranton.edu/faculty/CANNM1/organic.html).  Students are instructed that they 

may be asked to set up an atom economy table and calculate the % atom economy of any 

reaction or synthesis that they encounter throughout both semesters of this course. 

 Additional opportunities to address environmental issues and sustainability are 

encountered throughout the text.  A few examples of these are: 

 Chapter 4,  Alkanes: petroleum & other fossil fuels 

 Chapter 10, Radical Reactions: destruction of the ozone layer, greener blowing agents 

 Chapter 11, Alcohols & Ethers: oxygenated fuels; greener oxidations 

 Chapter 14, Aromatic Compounds: greener methods in the production of nylon 

 Chapter 18, Carboxylic Acids and Their Derivatives: production of polymers from 

renewable resources 
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 The University of Scranton     Office hours: 
 Michael C. Cann      MWF 10:00-10:50 
 Room 307, Loyola Hall     T 2:00-2:50 
 Phone: (570) 941-7519 
 e-mail: cannm1@scranton.edu 
 web page: http://academic.scranton.edu/faculty/CANNM1/ 
 
This syllabus is available on the web at: http://academic.scranton.edu/faculty/CANNM1/ 
 

Organic I is the first in a two semester sequence of courses designed to introduce you to and 
provide you with 1) a solid background in the structural theory, reactions and mechanisms of 
reactions in organic chemistry, 2) the fundamentals of green chemistry and in particular the concept 
of atom economy,  and 3) an introduction to the concept of sustainability.  In this course we will 
emphasize the understanding and rationalization of concepts and theories in organic chemistry - not 
memorization.  Each chapter in organic chemistry builds on the knowledge from the previous 
chapter and if you get off to a slow or poor start in this course you will have a very difficult time.   
Objectives 
Upon completion of this course you will be able to: 

 recognize and name the major functional groups 

 write systematic names for molecules 

 draw accurate structures for molecules 

 draw and understand the stereochemical relationships of molecules 

 correlate molecular structure with physical properties 

 correlate molecular structure with chemical properties (predict reactions, derive 

syntheses) 

 categorize reactions by type 

 recognize and understand the reactions and properties of cation, anion and radical 

intermediates 

 write reaction mechanisms 

 correlate energy changes with molecular structure changes 

 use IR spectra to determine information about the structures of molecules 

 recognize the structures and functions of the main classes of biomolecules 

 understand the basic premise of green chemistry  

 use the concept of atom economy to help measure the efficiency of a reaction 

 understand the basics of the concept of sustainability and how chemists can facilitate 

sustainable development 

 

In order for you to succeed in achieving the course objectives you must: 

 attend class regularly 

 read the text and before the corresponding class meeting 

 digest, understand and apply each concept and theory before moving on  

 take an active part in class; answer and ask questions 

 work through all the suggested problems as soon as we have discussed the material in 

class 

 work through additional textbook problems particularly if you are having difficulty with 

the material 

 make lists of concepts and problems you don't understand and bring your list to my office 

mailto:cannm1@uofs.edu
http://academic.scranton.edu/faculty/CANNM1/
http://academic.scranton.edu/faculty/CANNM1/
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 it is also strongly recommended that you sign up for a tutor 
 
It is imperative that you constantly keep up with the material and come to class.  In order to 

facilitate this matter, two policies are in effect. 
1)  Attendance will be taken on a daily basis.  You are allowed up to six 
      absences after which your semester grade will be dropped by one full 
      letter grade per absence. 
2)   At least five 20 point quizzes will be given on Fridays during the 
      semester.   

 
If you are having difficulty with this course (or any other course), get help!  Help can be 

obtained in many ways including: 
1)  See me!  If you can’t make my office hours, see me after class and 

we can set up a time to meet. email me: cannm1@uofs.edu or call me: (941-7519) .  
If I’m not in, leave a message on my voice mail and I’ll get back to you ASAP.  
Helping students learn is my job and I really enjoy my job so “bother” me! 

2) There are tutors available at the Center for Teaching & Learning Excellence (941- 
4038). These tutors are upper-class students who have been handpicked by the 
LRC for their ability in organic chemistry and their willingness to help 
and to teach.  This is a free service! 

3) Talk to your fellow students and set up study groups.  If you are either 
a student who is doing well or poorly and would like to get involved 
in a study group, give me your name and I will try to facilitate this. 
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Whatever you do, you must take the initiative!  Don’t wait, as soon as you see 
a problem, get help!  But remember there is no substitute for good, hard 
work. 

 
Textbook:  Solomons, T. W. Graham and Fryhle, C., Organic Chemistry,   
                                    8th Edition, John Wiley and Sons, Inc., New York, 2003. 
 
Examinations and Grading: Three one period examinations, worth 100 points each, a 
minimum 
of 5 quizzes (20 pts. each) and one comprehensive final examination, worth 200 points, will 
be given.  On each hourly exam and the final, you will receive a numerical grade and a letter 
grade.  The letter grade will be based on a curve for my two sections of organic.  At the end 
of the semester the numerical total of the period exams, the final exam, and the quizzes will 
be placed on a curve and semester grades will be assigned.  The final will be a 
comprehensive exam covering the entire semester.  In borderline cases, your semester grade 
will be influenced by your class participation or lack thereof.  No exams will be dropped and 
no makeup exams will be given.  If you miss an exam or a quiz and you have a valid excuse, 
your semester grade will be based on the remaining exams and quizzes.  Otherwise, you will 
receive a 0 on the exam (quiz).  Homework problems will be suggested, but will neither be 
collected nor graded.  If you would like to discuss your answers (or questions), please see 
me. 
 
 CHAPTERS AND TENTATIVE EXAM DATES 
Chapter    Topic     Exam 
 
     1  Carbon Compounds and Chemical Bonds 
     2  Representative Carbon Compounds 

3 An Introduction to Organic Reactions: Acids and Bases 
In conjunction with section 3.1 read/download/print the  
Introduction to Green Chemistry, 
http://academic.scranton.edu/faculty/CANNM1/intro.html 
the module and PowerPoint presentation at 
http://academic.scranton.edu/faculty/CANNM1/organic.html 
(in this module you may skip the section that is labeled  
optional). 

     4  Alkanes         #1 Fri., 
9/30/05 

 
     5  Stereochemistry.  Chiral Molecules 
     6  Ionic Reactions - Nucleophilic Substitution and 

Elimination Reactions of Alkyl Halides   #2 Fri., 
11/4/05 

 
     7  Alkenes and Alkynes I.  Properties and Synthesis 
     8  Alkenes and Alkynes II.  Addition Reactions 
   10  Radical Reactions      #3 Mon., 
12/5/05 
                                                                                                                                

http://academic.scranton.edu/faculty/CANNM1/intro.html
http://academic.scranton.edu/faculty/CANNM1/organic.html
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FINAL EXAMINATION     Final Exam 
Week        12/13-
12/17   

 
 SUGGESTED PROBLEMS 
 
Chapter 1       1-8, 10-16, 18, 22 skip o and p, 25 
 
Chapter 2       1-3, 5, 6, 9-12, 15-17, 20-22, 24, 31, 38  
 
 
Chapter 3       1-3, 5, 10-14, 15, 19, 20, 22, 28, 36 

 
Introduction to Green Chemistry 
(http://academic.scranton.edu/faculty/CANNM1/intro.html) 1, 2, 3, 4, 5 

 

Green Module for Organic Chemistry 

(http://academic.scranton.edu/faculty/CANNM1/organicmodule.html) 1a,b, 3 
 
Chapter 4 1-5, 7-10, 12, 13, 15, 19a-l, 35, 42, 45a,b,c,e 
 
Chapter 5 2-4, 7-10, 12-22, 24-27, 30a-d, 33, 35a-f, h-l,n,o (add conformational and cis-
trans to choices)  
 
Chapter 6 1-12, 14-18,20, 21, 22, 32a,c,e,g,h,i,j,k, 33e 
 
Chapter 7 1, 2, 3, 5, 6, 7-11, 13b,c,d, 14-17, 22, 24, 26, 31, 33, 35 
 
Chapter 8 2-10, 13, 15-17, 21-23, 25, 27 omit parts f and h, 28-30, 32, 34, 39 
 
Chapter 10 1, 2, 6, 7, 9, 10, 12, 15, 16, 17, 18a,b 19, 20a-d, 21, 22, 24, 25a-f 
 
Learning Group Problems: Chapters 1, 2, 5, 6-8 

http://academic.scranton.edu/faculty/CANNM1/intro.html
http://academic.scranton.edu/faculty/CANNM1/organicmodule.html
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CHEM. 233 (ORGANIC II) SYLLABUS  Spring 2006 
Instructor: Michael C. Cann 
Room 307, Loyola Hall; Phone: 941-7519; e-mail: cannm1@uofs.edu  
Office Hours: MWF 2:00-2:50 P.M., Th 2:00-2:50 P.M 
 
This syllabus is available on the web at: 
http://academic.scranton.edu/faculty/CANNM1/ch233syl06.html 
 
 Organic II is a continuation of Organic I and builds on the foundation of knowledge 
from Organic I.  It is thus essential that you thoroughly understand the material from Organic I 
to succeed in Organic II.  Like Organic I, in this semester we will emphasize the understanding 
and rationalization of concepts and theories in organic chemistry - not memorization.  In this 
semester (like the first semester), you will be introduced to several new families of compounds 
(including their structure, nomenclature, physical properties, stereochemistry, reactions, 
mechanisms, etc.) but as in the past we will tie these new chapters in with the old chapters by 
discussing the similarities and recurring concepts and theories that occur throughout organic 
chemistry.  In addition, we will discuss several spectroscopic techniques and emphasize how they 
are used in the determination of the structure of molecules. 
 
Objectives 
Upon completion of this course you will be able to: 

 recognize and name the major functional groups 

 write systematic names for molecules 

 draw accurate structures for molecules 

 draw and understand the stereochemical relationships of molecules 

 correlate molecular structure with physical properties 

 correlate molecular structure with chemical properties (predict reactions, derive 

syntheses) 

 categorize reactions by type 

 recognize and understand the reactions and properties of cation, anion and radical 

intermediates 

 write reaction mechanisms 

 correlate energy changes with molecular structure changes 

 use NMR and mass spectra to determine information about the structures of 

molecules 

 recognize the structures and functions of the main classes of biomolecules 

 

In order for you to succeed in achieving the course objectives you must: 

 attend class regularly 

 read the text and before the corresponding class meeting 

 take an active part in class, answer and ask questions 

 work through all the suggested problems as soon as we have discussed the material in 

class 

 work through additional textbook problems particularly if you are having difficulty 

with the material 

 make lists of concepts and problems you don't understand and bring your list to my 

office 

 it is also strongly recommended that you sign up for a tutor 

http://academic.scranton.edu/faculty/CANNM1/ch233syl00.html
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It is imperative that you keep up with the material and come to class.  In order to facilitate these 
matters, two policies are in effect. 
 1) Attendance will be taken on a daily basis.  You are allowed up to 
  six absences after which your semester grade will be dropped by one 
  full letter grade per absence.  Tardiness and leaving in the middle  
  of a class period disrupts the class and either may result in a  
  detrimental effect on your grade.  Habitual tardiness and leaving in the middle of 
class will    be counted as an absence.  
 2) At least five unannounced 20 point quizzes will be given on Fridays 
  during the semester. 
 
If you are having difficulty with this course (or any other course), get help!  Help can be obtained 
in many ways including: 
 1) See me!  If you can’t make my office hours, see me after class and 
  we can set up a time to meet.  Call me: (941-7519) or send me an 

e-mail (cannm1@uofs.edu).  If I’m not in, leave a message on my voice mail and 
I’ll get back to you ASAP.  Helping students learn is my job and I really enjoy 
my job so “bother” me! 

 2) There are tutors available at the Center for Teaching & Learning Excellence 
(941-4038). 

These tutors are upper-class students who have been handpicked by the LRC for 
their ability in organic chemistry and their willingness to help and to teach.  This 
is a free service! 

 3) Talk to your fellow students and set up study groups.  If you are either a 
  a student who is doing well or poorly and would like to get involved in a  

study group, give me your name and I will try to facilitate this. 
Whatever you do, you must take the initiative!  Don’t wait, as soon as you see a problem, get 
help! 
 
Textbook:     Solomons, T.W. Graham, Organic Chemistry, 8th Edition, 
   John Wiley and Sons, Inc., New York, 2003. 
 
Examinations             Three one period examinations, worth 100 points each, a 
and Grades:  minimum of 5 quizzes (20 pts. each) and one comprehensive 
   final examination, worth 200 points, will be given.  On each 
   hourly exam and the final, you will receive a numerical grade 
   and a letter grade.  The letter grade will be based on a curve. 
   At the end of the semester the numerical total of the period 
   exams, the final exam and the quizzes will be placed on a 
   curve and semester grades will be assigned.  The final will likely 
   be a standardized exam covering both semesters.  In borderline 
   cases, your semester grade will be influenced by your class 

participation or lack thereof.  If your grade is borderline at the end of 
the semester, attendance, tardiness and leaving during the middle of a 
class period will be taken into consideration.  No exams will be dropped 
and no make-ups  

   will be given.  If you miss an exam or quiz and the instructor deems that 
you 
   have a valid excuse, your semester grade will be based on the 
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   remaining exams and quizzes.  Otherwise, you will receive a 
   0 on the exam (quiz).  Homework problems will be suggested, 
   but will neither be collected or graded.  If you would like to 
   discuss your answers (or questions), please see me. 
 
    Tentative Chapters and Tentative Exam Dates 
 
Chapter     Topic      Exam 

For those students who were not in either of my fall 2005 
Chem 232 sections and/or who are not familiar with green chemistry  
and the concept of atom economy you should go to the “Introduction  
to Green Chemistry,” at  
http://academic.scranton.edu/faculty/CANNM1/intro.html 
and to the green chemistry module on Atom Economy at  
http://academic.scranton.edu/faculty/CANNM1/organic.html 
In this module you may skip the section labeled “optional material.”   
You must be familiar with the concept of atom economy and in  
particular be able to calculate the atom economy for a given reaction.  

     
 11   Alcohols and Ethers –beginning with section  
 
12   Alcohols from Carbonyl Compounds.   Oxidation-  
   Reduction and Organometallic Compounds 
 
    13   Conjugated Unsaturated Systems 
 
    14   Aromatic Compounds      #1 Fri., 
2/24/06 
            
   
    15   Reactions of Aromatic Compounds 
             
      9   Spectroscopic Methods of Structure Determination 
   (14.7b, 14.11a, b, c) 
 
    16   Aldehydes and Ketones.  I.  Nucleophilic Addition 
   to the Carbonyl Group      #2 Fri. 
3/24/06 
 
    17   Aldehydes and Ketones.  II.  Aldol Reactions 
             
    18   Carboxylic Acids and Their Derivatives. 
   Nucleophilic Addition-Elimination at the Acyl Carbon 
 
    19   Synthesis and Reactions of  β-Dicarbonyl Compounds. 
   More Chemistry of Enolate Ions 
 
    20   Amines 
 
    21   Phenols and Aryl Halides.  Nucleophilic Aromatic 

http://academic.scranton.edu/faculty/CANNM1/intro.html
http://academic.scranton.edu/faculty/CANNM1/organic.html
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   Substitution       #3 Fri., 
5/5/06            
              
  FINAL EXAMINATION    Final exam week 5/15-
5/20/06 

 
Suggested Problems 

Chapter 
    11:  2-5, 7-22, 25-30, 33, 36, 37 4, Learning Group Problems (LGP) 1-3 
 
    12:  1, 3-5, 7, 8, 11, 12 omit h,13, 14, 16,17, 19 don’t do retrosynthetic analysis, LGP 
2    
 
    13:   1-4, 9, 10, 16 ,17, 18omit f, 19, 20, 22-24, 27, 42 
 
    14:      7, 8, 9, 12, 16, 18, 21, 22, 23a   
 
    15:  1, 3, 4, 5, 7,a,b,c, 8-11, 13-15, 17-21, 24, 34 
 
    9:  4, 5, 7, 8, 11-14, 16, 22, 29, 31, 33, 35, chapter 14: 14, 25-31 
 
    16:  1-3, 4a-h, 5-7, 9-12, 16, 17, 21, 24 omit d,j,o,p, 28 omit i, 29 omit c, 44 
 
    17:  1-3, 7, 12, 13, 16, 17, 19, 21, 25, 26, 28 omit f,h,m, 31 omit c,f 
 
    18:  1, 3,  5-13, 17-21, 24 omit p, 25, 29, 35, 36 

  


