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<table width="539" border="0" cellpadding="0" cellspacing="0" class="documentTable" style="width: 499px;" summary="schedule">
<thead>
<tr>
<td align="center" valign="center" width="107">Lesson</td>
<td align="center" valign="center" width="86">Date</td>
<td align="center" valign="center" width="189">Topic</td>
<td width="117" style="text-align: center;">Chapter Number</td>
</tr>
</thead>
<tbody>
<tr class="even">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td>28‐Jan</td>
<td>Announcements,&nbsp;etc.&nbsp;</td>
<td>
<p>-</p>
</td>
</tr>
<tr class="odd">
<td align="center">
<div style="text-align: left">Wednesday</div>
</td>
<td>30‐Jan</td>
<td>IR&nbsp;spectroscopy&nbsp;</td>
<td>12</td>
</tr>
<tr class="even">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td><a href="lecture-notes/254notes02-01-08.pdf" title="Fri Feb-1" target="_blank">Feb-1</a></td>
<td>UV‐vis&nbsp;spectroscopy&nbsp;</td>
<td>12</td>
</tr>
<tr class="odd">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td><a href="lecture-notes/254notes02-04-08.pdf" title="Mon Feb-4" target="_blank">Feb-4</a></td>
<td>NMR&nbsp;</td>
<td>13</td>
</tr>
<tr class="even">
<td align="center">
<div style="text-align: left">Wednesday</div>
</td>
<td><a href="lecture-notes/254notes02-06-08.pdf" title="Wed Feb-6" target="_blank">Feb-6</a></td>
<td>NMR&nbsp;</td>
<td>13</td>
</tr>
<tr class="odd">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td><a href="lecture-notes/254notes02-08-08.pdf" title="Fri Feb-8" target="_blank">Feb-8</a></td>
<td>NMR&nbsp;</td>
<td>13</td>
</tr>
<tr class="even">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td><a href="lecture-notes/254notes02-11-08.pdf" title="Mon Feb-11" target="_blank">Feb-11</a></td>
<td>NMR&nbsp;</td>
<td>13</td>
</tr>
<tr class="odd">
<td align="center">
<div style="text-align: left">Wednesday</div>
</td>
<td><a href="lecture-notes/254notes02-13-08.pdf" title="Wed Feb-13" target="_blank">Feb-13</a></td>
<td>Aromatic&nbsp;Compounds&nbsp;</td>
<td>14</td>
</tr>
<tr class="even">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td><a href="lecture-notes/254notes02-15-08.pdf" title="Fri Feb-15" target="_blank">Feb-15</a></td>
<td>Aromatic&nbsp;Compounds&nbsp;</td>
<td>14</td>
</tr>
<tr class="odd">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td>18-Feb</td>
<td>No&nbsp;Classes&nbsp;–&nbsp;Presidents’&nbsp;Day&nbsp;</td>
<td>-</td>
</tr>
<tr class="even">
<td align="center" class="odd">
<div style="text-align: left">Wednesday</div>
</td>
<td><a href="lecture-notes/254notes02-20-08.pdf" title="Wed Feb-20" target="_blank">Feb-20</a></td>
<td>Aromatic&nbsp;Compounds&nbsp;</td>
<td>14</td>
</tr>
<tr class="odd">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td>22-Feb</td>
<td><a href="exams/254spr08exam1answers.pdf" title="Exam 1" target="_blank">Exam #1</a>&nbsp;&nbsp;&nbsp;&nbsp;<a href="exams/254review1spr08.pdf" title="Review 1" target="_blank">(Review)</a></td>
<td>-</td>
</tr>
<tr class="even">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td><a href="lecture-notes/254notes02-25-08.pdf" title="Fri Feb-25" target="_blank">Feb-25</a></td>
<td>Aromatic&nbsp;Compounds&nbsp;</td>
<td>14</td>
</tr>
<tr class="odd">
<td align="center">
<div style="text-align: left">Wednesday</div>
</td>
<td><a href="lecture-notes/254notes02-27-08.pdf" title="Wed Feb-27" target="_blank">Feb-27</a></td>
<td>Reactions&nbsp;of&nbsp;Aromatic&nbsp;Compounds&nbsp;</td>
<td>14/15</td>
</tr>
<tr class="even">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td>1-Mar</td>
<td>Reactions&nbsp;of&nbsp;Aromatic&nbsp;Compounds&nbsp;</td>
<td>14/15</td>
</tr>
<tr class="odd">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td><a href="lecture-notes/254notes03-03-08.pdf" title="Mon Mar-3" target="_blank">Mar-3</a></td>
<td>Reactions&nbsp;of&nbsp;Aromatic&nbsp;Compounds&nbsp;</td>
<td>14/15</td>
</tr>
<tr class="even">
<td align="center">
<div style="text-align: left">Wednesday</div>
</td>
<td><a href="lecture-notes/254notes03-05-08.pdf" title="Wed Mar-5" target="_blank">Mar-5</a></td>
<td>Reactions&nbsp;of&nbsp;Aromatic&nbsp;Compounds&nbsp;</td>
<td>14/15</td>
</tr>
<tr class="odd">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td><a href="lecture-notes/254notes03-07-08.pdf" title="Fri Mar-7" target="_blank">Mar-7</a></td>
<td>Carboxylic&nbsp;Acids&nbsp;</td>
<td>16</td>
</tr>
<tr class="even">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td><a href="lecture-notes/254notes03-10-08.pdf" title="Mon Mar-10" target="_blank">Mar-10</a></td>
<td>Carboxylic&nbsp;Acids&nbsp;</td>
<td>16</td>
</tr>
<tr class="odd">
<td align="center">
<div style="text-align: left">Wednesday</div>
</td>
<td><a href="lecture-notes/254notes03-12-08.pdf" title="Wed Mar-12" target="_blank">Mar-12</a></td>
<td>Acyl&nbsp;Substitution&nbsp;</td>
<td>16</td>
</tr>
<tr class="even">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td>14‐Mar</td>
<td><a href="exams/254spr08exam2answers.pdf" title="Exam 2" target="_blank">Exam #2</a>&nbsp;&nbsp;&nbsp;&nbsp;<a href="exams/254review2spr08.pdf" title="Review 2" target="_blank">(Review)</a></td>
<td>-</td>
</tr>
<tr class="odd">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td>17‐Mar</td>
<td>Spring&nbsp;Break</td>
<td>-</td>
</tr>
<tr class="even">
<td align="center" class="odd">
<div style="text-align: left">Wednesday</div>
</td>
<td>19‐Mar</td>
<td>Spring&nbsp;Break</td>
<td>-</td>
</tr>
<tr class="odd">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td>21‐Mar</td>
<td>Spring&nbsp;Break</td>
<td>-</td>
</tr>
<tr class="even">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td><a href="lecture-notes/254notes03-24-08.pdf" title="Mon Mar-24" target="_blank">Mar-24</a></td>
<td>Acyl&nbsp;Substitution</td>
<td>16</td>
</tr>
<tr class="odd">
<td align="center" class="odd">
<div style="text-align: left">Wednesday</div>
</td>
<td><a href="lecture-notes/254notes03-26-08.pdf" title="Wed Mar-26" target="_blank">Mar-26</a></td>
<td>
Aldehydes&nbsp;&amp;&nbsp;Ketones&nbsp;I:&nbsp;Nucleophilic&nbsp;Add'n&nbsp;</td>
<td>17</td>
</tr>
<tr class="even">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td><a href="lecture-notes/254notes03-28-08.pdf" title="Fri Mar-28" target="_blank">Mar-28</a></td>
<td>
Aldehydes&nbsp;&amp;&nbsp;Ketones&nbsp;I:&nbsp;Nucleophilic&nbsp;Add'n&nbsp;</td>
<td>17</td>
</tr>
<tr class="odd">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td><a href="lecture-notes/254notes03-31-08.pdf" title="Mon Mar-31" target="_blank">Mar-31</a></td>
<td>
Aldehydes&nbsp;&amp;&nbsp;Ketones&nbsp;I:&nbsp;Nucleophilic&nbsp;Add'n&nbsp;</td>
<td>17</td>
</tr>
<tr class="even">
<td align="center" class="odd">
<div style="text-align: left">Wednesday</div>
</td>
<td><a href="lecture-notes/254notes04-02-08.pdf" title="Wed Apr-2" target="_blank">Apr-2</a></td>
<td>
Aldehydes&nbsp;&amp;&nbsp;Ketones&nbsp;I:&nbsp;Nucleophilic&nbsp;Add'n&nbsp;</td>
<td>17</td>
</tr>
<tr class="odd">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td><a href="lecture-notes/254notes04-04-08.pdf" title="Fri Apr-4" target="_blank">Apr-4</a></td>
<td>
Aldehydes&nbsp;&amp;&nbsp;Ketones&nbsp;I:&nbsp;Nucleophilic&nbsp;Add'n&nbsp;</td>
<td>17</td>
</tr>
<tr class="even">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td>7‐Apr</td>
<td>
Aldehydes&nbsp;&amp;&nbsp;Ketones&nbsp;II:&nbsp;Aldol&nbsp;Reactions&nbsp;</td>
<td>18</td>
</tr>
<tr class="odd">
<td align="center" class="odd">
<div style="text-align: left">Wednesday</div>
</td>
<td>9‐Apr</td>
<td>
Aldehydes&nbsp;&amp;&nbsp;Ketones&nbsp;II:&nbsp;Aldol&nbsp;Reactions&nbsp;</td>
<td>18</td>
</tr>
<tr class="even">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td>11‐Apr</td>
<td>
Aldehydes&nbsp;&amp;&nbsp;Ketones&nbsp;II:&nbsp;Aldol&nbsp;Reactions&nbsp;</td>
<td>18</td>
</tr>
<tr class="odd">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td><a href="lecture-notes/254notes04-14-08.pdf" title="Mon Apr-14" target="_blank">Apr-14</a></td>
<td>
Aldehydes&nbsp;&amp;&nbsp;Ketones&nbsp;II:&nbsp;Aldol&nbsp;Reactions&nbsp;</td>
<td>18</td>
</tr>
<tr class="even">
<td align="center" class="odd">
<div style="text-align: left">Wednesday</div>
</td>
<td><a href="lecture-notes/254notes04-16-08.pdf" title="Wed Apr-16" target="_blank">Apr-16</a></td>
<td>Redox&nbsp;</td>
<td>19</td>
</tr>
<tr class="odd">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td>18‐Apr</td>
<td><a href="exams/254spr08exam3answers.pdf" title="Exam 3" target="_blank">Exam #3</a>&nbsp;&nbsp;&nbsp;&nbsp;<a href="exams/254review3spr08.pdf" title="Review 3" target="_blank">(Review)</a></td>
<td>-</td>
</tr>
<tr class="even">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td>21‐Apr</td>
<td>No&nbsp;Classes&nbsp;‐&nbsp;Patriot's&nbsp;Day&nbsp;</td>
<td>-</td>
</tr>
<tr class="odd">
<td align="center" class="odd">
<div style="text-align: left">Wednesday</div>
</td>
<td><a href="lecture-notes/254notes04-23-08.pdf" title="Wed Apr-23" target="_blank">Apr-23</a></td>
<td>Redox</td>
<td>19</td>
</tr>
<tr class="even">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td><a href="lecture-notes/254notes04-25-08.pdf" title="Fri Apr-25" target="_blank">Apr-25</a></td>
<td>Redox</td>
<td>19</td>
</tr>
<tr class="odd">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td><a href="lecture-notes/254notes04-28-08.pdf" title="Mon Apr-28" target="_blank">Apr-28</a></td>
<td>Amines&nbsp;</td>
<td>20</td>
</tr>
<tr class="even">
<td align="center" class="odd">
<div style="text-align: left">Wednesday</div>
</td>
<td><a href="lecture-notes/254notes04-30-08.pdf" title="Wed Apr-30" target="_blank">Apr-30</a></td>
<td>Amines&nbsp;</td>
<td>20</td>
</tr>
<tr class="odd">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td><a href="lecture-notes/254notes05-02-08.pdf" title="Fri May-2" target="_blank">May-2</a></td>
<td>Amines&nbsp;</td>
<td>20</td>
</tr>
<tr class="even">
<td align="center">
<p style="text-align: left">Monday</p>
</td>
<td>5‐May</td>
<td>Lab Quiz</td>
<td>-</td>
</tr>
<tr class="odd">
<td align="center" class="odd">
<div style="text-align: left">Wednesday</div>
</td>
<td><a href="lecture-notes/254notes05-07-08.pdf" title="Wed May-7" target="_blank">May-7</a></td>
<td>Misc.&nbsp;Biochemical&nbsp;Topics&nbsp;</td>
<td>21-25</td>
</tr>
<tr class="even">
<td align="center">
<div style="text-align: left">Friday</div>
</td>
<td>9‐May</td>
<td><a href="exams/254spr08exam4answers.pdf" title="Exam 4" target="_blank">Exam #4</a>&nbsp;&nbsp;&nbsp;&nbsp;<a href="exams/254review4spr08.pdf" title="Review 4" target="_blank">(Review)</a></td>
<td>-</td>
</tr>
<tr class="odd">
<td align="center">
<div style="text-align: left">Monday</div>
</td>
<td>12-May</td>
<td>Misc.&nbsp;Biochemical&nbsp;Topics&nbsp;</td>
<td>21-25</td>
</tr>
<tr class="even">
<td align="center">
<div style="text-align: left">Wednesday</div>
</td>
<td>14-May</td>
<td><a href="exams/254reviewfinalspr08.pdf" title="Review Final" target="_blank">Review</a></td>
<td>-</td>
</tr>
</tbody>
</table>
<p>
Please&nbsp;Note:&nbsp;This&nbsp;schedule&nbsp;is&nbsp;most&nbsp;definitely&nbsp;subject&nbsp;to&nbsp;change.</p>
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<h3>Course Description</h3>
<p>This course satisfies the Natural Sciences Distribution Requirement.
It offers the opportunity to continue exploring the laws of the
physical and biological world, how they are derived and tested through
observation, theory, and experiment, and provides an understanding of
the “correctable” nature of scientific knowledge and the
interconnections among science, technology, and social concerns.
In-class instruction and practice is provided in Quantitative Reasoning
and the Use of Technology to Further Learning.</p>
<h3>Course Objectives</h3>
<ul>
<li>This course consists of lecture, laboratory, and discussion. You
must be enrolled for all three parts of the course. The laboratory must
be satisfactorily completed to receive a passing grade for the course.
Discussion attendance and working the assigned problems are not
mandatory, but are highly recommended.<br />
</li>
<li>There are NO MAKE‐UP EXAMS. The exams count for 80% of the grade,
and the lab counts for 20%. The lowest score from the first three
in‐class exams will be dropped.<br />
</li>
<li>Incompletes for this course are only allowed under exceptional
circumstances, and are never granted automatically. This means that if
you think you qualify for an incomplete, you must request one! The
basic requirements for an INC are: (1) you must be passing the course,
and (2) you must have an insurmountable reason for not being able to
finish the course. INCs are never given before the withdrawal deadline
has passed.</li>
</ul>
<h3>Prerequisites</h3>
<p>Passed CHEM 253 or equivalent.</p>
<h3>Required Textbooks</h3>
<p><i>Lecture: Organic Chemistry</i>, Bruice, 5th edition (paperback or
hardcover).</p>
<p><i>Laboratory: ALaboratory Manual for Organic Chemistry</i>, Cerny
&amp; Schwartz, Revised Printing (Green Cover).</p>
<p><i>The Organic Chem Lab Survival Manual</i>, J.W. Zubrick, 6th
edition.</p>
<h3>Other Reading</h3>
<ul>
<li><i>Pushing Electrons, A Guide for Students of Organic
Chemistry</i>, D.P. Weeks, 3rd edition,<br />
</li>
<li><em>Organic Chemistry II as a Second Language</em>. Klein, latest
edition.</li>
</ul>
<h3>Grading</h3>
<table class="documentTable" cellpadding="0" cellspacing="0" width="370" summary="grading scale">
<thead>
<tr>
<td width="35">Component</td>
<td width="35">Percentage</td>
</tr>
</thead>
<tfoot>
<tr>
<td></td>
<td>100%</td>
</tr>
</tfoot>
<tbody>
<tr class="even">
<td>Exams</td>
<td width="35">80%</td>
</tr>
<tr class="odd">
<td>Labs</td>
<td width="35">20%</td>
</tr>
</tbody>
</table>
<br />
<br />
<p><a href="254syllabusspr08.pdf" title="Complete Syllabus" target="_blank">View Complete Syllabus</a></p>
<p><a href="CommentsforSuccessinChem254.pdf" title="Success Tips" target="_blank">View Success Tips</a></p>
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My Comments for Success in Chemistry 254


Well, you got through the first semester (whew!) with some level of proficiency.  You now know that
organic chemistry can be approached in a logical and systematic way (hopefully you did not try to
memorize everything but, rather, found some unifying concepts).  You need to be aware that the second
semester is usually considered “harder” than the first - even though you are already ‘into’ the course!  I
have a few suggestions for success in Chem 254:


1.  DO NOT FALL BEHIND.  Keep up with your studying daily!  Organic is a course in which a new
idea almost always builds on another previously encountered idea (and, yes, many are from the first
semester!).  It is essential that you keep up with your reading to match the pace of the lecture
presentations.  (It would be better if you have read the material before the lecture because you would then
have some understanding of the material.)  


2.  Study the material in small units;  that is, understand each new idea by reading the section of the
chapter, and working the in-chapter problems that accompany that section.  These problems are designed
to check your progress and understanding of the material just presented.  Your study will be much more
effective if you understand completely each idea as it is presented before you move on to the next
concept.  Trying to master a chapter on the weekend will not work; but small daily doses will nicely finish
the chapter!


3.  Work all of the assigned homework problems at the end of each chapter.  And use the Study Guide
properly!  Only refer to the answers after you have completed working on a question (!) to check your
answer, OR, after you have really made an effort to solve the problem and find yourself completely
‘stuck.’  And then only look at the beginning of the answer and then continue on your own to finish the
problem.  The value of the problem is in solving it (!), not just reading the answer.  


4.  Write everything!  Write the structures, the reactions, the mechanisms, the concepts over and over
again.  Organic chemistry is best assimilated through the fingertips by writing, and not through the eyes
by simply looking, or by highlighting material in the text, or by referring to flash cards.  There is a good
reason for this.  Organic structures, reactions, and mechanisms are complex.  If you simply examine them,
you may think you understand them thoroughly, but that will be a misperception.  You need to know the
material so thoroughly that you can explain it to someone else.  This level of understanding comes to
most of us (those of us without photographic memories) through writing.  Only by writing reaction
mechanisms do we pay sufficient attention to their details, such as which atoms are connected to which
atoms, which bonds break in a reaction and which bonds form, and the three-dimensional aspects of the
structures.  When we write reactions and mechanisms, connections are made in our brains that provide the
long-term memory needed for success in organic chemistry.*


5.  Form a study group.  Study with other students and practice explaining concepts, mechanisms, and
homework problems to each other.


* From: Solomons and Fryhle, Organic Chemistry, 7th Edition, John Wiley & Sons, NY, 2002
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Marietta.Schwartz

Text Box

sorry, I meant Friday, April 4th!



Marietta.Schwartz
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CH 254 (Organic Chemistry II) Laboratory Schedule – Spring 2008 


Week Of: Experiment Report Due? 


Jan. 28 NO LABS  


Feb. 4 Check-In; Orientation  


Feb. 11 Oxidation of Benzoin to Benzil / The Effect of 
Molecular Structure on Conjugation (Computer Lab) I  


Feb. 18 Oxidation of Benzoin to Benzil / The Effect of 
Molecular Structure on Conjugation (Computer Lab) II  


Feb. 25 Nitration of Methyl Benzoate  


March 3 Synthesis of Acetanilide “Oxidation of Benzoin to Benzil” Report 
due 


March 10 Synthesis of Triphenylmethanol I (Grignard) 


“Nitration of Methyl Benzoate” AND 
“The Effect of Molecular Structure on 
Conjugation” (Computer Lab) Reports 
due 


March 17 No Labs – Spring Break  


March 24 Synthesis of Triphenylmethanol II “Synthesis of Acetanilide” Report due 


March 31 Stereoselective Reduction of Camphor  


April 7 1,4-Diphenyl-1,3-butadiene from Cinnamaldehyde 
(Wittig) 


“Synthesis of Triphenylmethanol” Report 
due 


April 14 Synthesis of Tetraphenylcyclopentadienone (Aldol) “Stereoselective Reduction of Camphor” 
Report due 


April 21 Synthesis of Hexaphenylbenzene (Diels-Alder) “1,4-Diphenyl-1,3-butadiene from 
Cinnamaldehyde” Report due 


April 28 Catch-Up 
“Synthesis of 
Tetraphenylcyclopentadienone” Report 
due 


May 5 CHECK-OUT “Synthesis of Hexaphenylbenzene” 
Report due 


May 12 NO LABS  


 


Notes/Additional Items 
 


1. Be sure to bring your laboratory manual to lab the week of February 4, as your check-in materials are in 
the manual. 
 


2. PLEASE NOTE: Samples (triphenylmethanol, methyl m-nitrobenzoate, 1,4-diphenyl-1,3-butadiene, 
1,2,3,4-tetraphenylnaphthalene, acetanilide and hexaphenylbenzene) MUST be turned in to the 
instructors with the laboratory report  for a passing grade. 


 
3. For the weeks of February 11 and 18 the labs will be split; half the students will work on the Molecular 


Modeling experiment; half will work on the Oxidation experiment. Be prepared for both experiments. 
There is no prelab for the modeling experiment. 
 


4. Please note that two of the experiments (Modeling and Camphor) are not printed in your lab manual. You 
must print them from the course website in advance. 


 
5. The final laboratory quiz will be given IN LECTURE, most likely the week of May 5. 
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Chemistry 254 (Organic Chemistry II)      SYLLABUS            Spring 2008 


Prof. Marietta Schwartz 


Office: S‐1‐082 


Telephone: 617.287.6146 


E‐mail: marietta.schwartz@umb.edu 


   


  Course Web Page: http://www.chem.umb.edu/chemistry/orgchem/  


This course satisfies the Natural Sciences Distribution 


Requirement. It offers the opportunity to continue exploring 


the laws of the physical and biological world, how they are 


derived and tested through observation, theory, and 


experiment, and provides an understanding of the 


Acorrectable@ nature of scientific knowledge and the 


interconnections among science, technology, and social 


concerns. Inclass instruction and practice is provided in 


Quantitative Reasoning and the Use of Technology to Further 


Learning. 


 


PLEASE NOTE: YOU MUST HAVE PASSED CH 253 OR THE EQUIVALENT TO ENROLL IN THIS COURSE!!  


Basic Course Information 


Lecture:  M W F  11:30 AM C 12:20 PM (Science Building, Lipke Auditorium) 


Discussion:  M (1:30 PM, S‐2‐063); T (2:30 PM, S‐1‐006); W (1:30 PM, S‐2‐063); F (1:30 PM, S‐2‐065) 


Laboratory:  T (10:00 AM ‐ 1:00 PM), W (1:30 ‐ 4:30 PM), Th (1:00 ‐ 4:00 PM) (Science Building, S‐2‐094) 


 


Texts:   Lecture: AOrganic Chemistry@, Bruice, 5th edition (paperback or hardcover). 


    Laboratory: ALaboratory Manual for Organic Chemistry@, Cerny & Schwartz, Revised Printing (Green 


Cover), and AThe Organic Chem Lab Survival Manual@, J.W. Zubrick, 6th edition.  


 


Course Content: Chapters 12‐20 in Bruice; plus sections from chapters 21‐25 TBA. 


 


Exams:  There will be four (4) in‐class exams and a final, to be given on the dates listed below. 


Friday, February 22 


Friday, March 14 


Friday, April 18 


Friday, May 9 


 


 







 


Supplementary Materials   


APushing Electrons, A Guide for Students of Organic Chemistry@, D.P. Weeks, 3rd edition, “Organic Chemistry as a 


Second Language”, David Klein (note: the first edition was one book; the second edition has been split into two 


books, one for each semester. Either version is fine; this resource is highly recommended.) 


 


General Information 


This course consists of lecture, laboratory, and discussion. You must be enrolled for all three parts of the course. The 


laboratory must be satisfactorily completed to receive a passing grade for the course. Discussion attendance and 


working the assigned problems are not mandatory, but are highly recommended. 


There are NO MAKE‐UP EXAMS. The exams count for 80% of the grade, and the lab counts for 20%. The lowest score 


from the first three in‐class exams will be dropped. 


Incompletes for this course are only allowed under exceptional circumstances, and are never granted automatically. 


This means that if you think you qualify for an incomplete, you must request one! The basic requirements for an INC 


are: (1) you must be passing the course, and (2) you must have an insurmountable reason for not being able to finish 


the course. INCs are never given before the withdrawal deadline has passed. 


NOTE: Lab starts the week of February 5th with check‐in and orientation. Please be sure to print the lab schedule from 


the course web page before the first lab meeting. Also be sure to bring your lab manual along to the first lab meeting. 


Extra Credit 


You may add up to 30 points to your total score by working on the OWL (Online Web‐based Learning) system. This is 


an online homework system that allows multiple tries at questions, with the questions changing randomly. The 


system can be accessed at http://owl.oit.umass.edu and more information (and a link to the site) is available on the 


course website. Please be sure to check the due dates for the various sections. Note that the assignment numbers on 


OWL do NOT correlate with the chapter numbers in the textbook. Look at the topics instead of the numbers. 


Homework Assignments 


A list of selected problems from the end of each chapter is available on the course web page. These problems should 


be done at a minimum. You are encouraged to do as many of the problems, both within the chapter and at the end of 


the chapter, as possible. Organic chemistry is learned by doing, not by reading; therefore it is to your advantage to do 


as many problems as possible. See the course web page for links to online sources of problems as well. 







LECTURE SCHEDULE (APPROXIMATE) 


 


Day  Date  Topic  Chapter Number 


Monday  28‐Jan  Announcements, etc.  ‐ 


Wednesday  30‐Jan  IR spectroscopy  12 


Friday  1‐Feb  UV‐vis spectroscopy  12 


Monday  4‐Feb  NMR  13 


Wednesday  6‐Feb  NMR  13 


Friday  8‐Feb  NMR  13 


Monday  11‐Feb  NMR  13 


Wednesday  13‐Feb  Aromatic Compounds  14 


Friday  15‐Feb  Aromatic Compounds  14 


Monday  18‐Feb  No Classes – Presidents’ Day  ‐ 


Wednesday  20‐Feb  Aromatic Compounds  14 


Friday  22‐Feb  Exam #1  ‐ 


Monday  25‐Feb  Aromatic Compounds  14 


Wednesday  27‐Feb  Reactions of Aromatic Compounds  14/15 


Friday  1‐Feb  Reactions of Aromatic Compounds  14/15 


Monday  3‐Mar  Reactions of Aromatic Compounds  14/15 


Wednesday  5‐Mar  Reactions of Aromatic Compounds  14/15 


Friday  7‐Mar  Carboxylic Acids  16 


Monday  10‐Mar  Carboxylic Acids  16 


Wednesday  12‐Mar  Acyl Substitution  16 


Friday  14‐Mar  Exam #2  ‐ 


Monday  17‐Mar  Spring Break  ‐ 


Wednesday  19‐Mar  Spring Break  ‐ 


Friday  21‐Mar  Spring Break  ‐ 


Monday  24‐Mar  Acyl Substitution  16 


Wednesday  26‐Mar  Aldehydes & Ketones I: Nucleophilic Add=n  17 


Friday  28‐Mar  Aldehydes & Ketones I: Nucleophilic Add=n  17 


Monday  31‐Mar  Aldehydes & Ketones I: Nucleophilic Add=n  17 


Wednesday  2‐Apr  Aldehydes & Ketones I: Nucleophilic Add=n  17 


Friday  4‐Apr  Aldehydes & Ketones I: Nucleophilic Add=n  17 


Monday  7‐Apr  Aldehydes & Ketones II: Aldol Reactions  18 


Wednesday  9‐Apr  Aldehydes & Ketones II: Aldol Reactions  18 


Friday  11‐Apr  Aldehydes & Ketones II: Aldol Reactions  18 


Monday  14‐Apr  Aldehydes & Ketones II: Aldol Reactions  18 


Wednesday  16‐Apr  Redox  19 


Friday  18‐Apr  Exam #3  ‐ 


Monday  21‐Apr  No Classes ‐ Patriot=s Day  ‐ 


Wednesday  23‐Apr  Redox  19 


Friday  25‐Apr  Redox  19 


Monday  28‐Apr  Amines  20 


Wednesday  30‐Apr  Amines  20 


Friday  2‐May  Amines  20 


Monday  5‐May  Lab Quiz  ‐ 







Wednesday  7‐May  Misc. Biochemical Topics  21‐25 


Friday  9‐May  Exam #4  ‐ 


Monday  12‐May  Misc. Biochemical Topics  21‐25 


Wednesday  14‐May  Review  ‐ 


 


Please Note: This schedule is most definitely subject to change! 
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Chapter 18 Information 
1. The acidity of the alpha proton. 
2. Keto‐enol tautomerization in acid and in base. Stereochemical consequences. Recognize 


nonenolizable carbonyls as appropriate. 
3. Halogenation in acid – adds once and stops (electron‐withdrawing halogen lessens the ability of 


the carbonyl to be protonated). 
4. Halogenation in base – haloform reaction. Functional group test for methyl carbonyl. 
5. Aldol reaction.  


a. Done in base at low temperature – get beta hydroxyl carbonyl.  
b. Warm to rt or above, get dehydrated product (alpha‐beta unsaturated carbonyl).  
c. Crossed aldol with hydroxide will give all possible products. It’s an equilibrium; only 


about 10% enolate at any given time. 
d. Intramolecular cyclizations work fine with NaOH as base because of the stability of the 


product (great for 5 or 6 membered rings). 
e. Use LDA as the base – get the kinetic enolate 100%. Crossed aldol now possible. 
f. How do we get the thermodynamic enolate for aldols? Stork enamine synthesis. Can 


also use this for alkylation. 
g. Hell‐Vollhard‐Zelinsky reaction – make alpha bromo carboxylic acids with PBr3. 
h. Alkylation of the alpha carbon using LDA works for methyl/primary carbons (competes 


with aldol) 
6. The aldol reaction makes alpha‐beta unsaturated carbonyls. What are those good for? (Go back 


to 17.16.) 
a. Simple addition vs. conjugate addition 


i. Simple addition: strongly basic nucleophiles (Grignards, acetylene anions, 
hydrides) 


ii. Conjugate addition: weakly basic nucleophiles (CN, enolates, LiCuR2, alcohols, 
amines) 


b. Michael addition / Robinson annulations. 
7. Claisen Condensation – this is an aldol‐type reaction with esters. (Note that the initial product is 


the enolate of the beta dicarbonyl; acid hydrolysis as a second step neutralizes this.) An 
intramolecular Claisen is called a Dieckmann. These work well intramolecularly as well. 
Generally use the alkoxide base that corresponds with the ester so as to avoid 
transesterification; if doing a crossed Claisen, use LDA. Can also use LDA to alkylate an ester at 
the alpha position. 


8. Decarboxylation of beta keto acids goes easily just by heating. Mechanism is an intramolecular 
electrocyclic rearrangement. 


9. Malonic ester synthesis 
10. Acetoacetic ester synthesis 
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Chapter 19 Information 
1. Reducing agent is oxidized; oxidizing agent is reduced. Redox always happens in a pair. 


 
2. Counting oxidation states on carbon: # of heteroatoms + # of pi bonds 


 
3. Reduction reactions. 


a. Catalytic hydrogenation – adds two H’s at once. 
i. Reduce alkenes: use Pd, Pt, or Ni as a catalyst. 
ii. Reduce alkyne to cis alkene: use Lindlar’s catalyst 
iii. Reduce aldehyde or ketone to alcohol: use H2 with Raney nickel 
iv. Reduce acid chloride to aldehyde: use a partially deactivated Pd catalyst (this is 


the Rosenmund reduction) 
v. Cannot use catalytic hydrogenation to reduce other acid derivatives. 


 
b. “Dissolving metal” reductions – use metallic Na or Li. Electron transfer mechanism. 


i. Reduce alkyne to trans alkene: Na°/NH3 
ii. Reduce benzene to 1,4‐cyclohexadiene (this is the Birch reduction): 


Na°/NH3/EtOH 
 


c. Hydride reductions. 
i. NaBH4 will reduce an aldehyde, ketone, or acid chloride to the corresponding 


alcohol. It will not reduce an acid or an ester. 
ii. LiAlH4 will reduce an aldehyde, ketone, acid, or ester to the corresponding 


alcohol. 
iii. LiAlH(OtBu)3 will reduce an acid chloride to an aldehyde. 
iv. DIBAL will reduce an ester to an aldehyde. 
v. DIBAL will reduce a nitrile to an aldehyde (via the imine). 
vi. LiAlH4 will reduce an amide to the corresponding amine (complete removal of 


the carbonyl; goes via an imine which is then further reduced). 
vii. Neither NaBH4 nor LiAlH4 will react with an alkene or an alkyne (there is no 


partial positive charge for the hydride to attack). 
 


4. Oxidation of alcohols. 
a. Chromic acid (H2CrO4) will oxidize a primary alcohol to a carboxylic acid and a secondary 


alcohol to a ketone. Note that tertiary alcohols cannot be oxidized. 
b. Swern oxidation: uses DMSO, oxalyl chloride, triethylamine. Primary alcohols become 


aldehydes; secondary alcohols become ketones. 
c. PCC (pyridinium chlorochromate) does the same thing as the Swern. 


 







5. Oxidation of aldehydes and ketones. 
a. Aldehydes to carboxylic acids. 


i. Any of the CrVI or MnVII reagents will work. 
ii. Ag2O 
iii. Tollens reagent: Ag(NH3)2


+ 
iv. Baeyer‐Villiger oxidation: mCPBA or other peracids 


b. Ketones 
i. Haloform reaction: NaOH/excess I2 gives the carboxylate 
ii. Baeyer‐Villiger oxidation gives an ester. Note migratory aptitudes. 


 
6. Sharpless epoxidation – an enantioselective way of converting allylic alcohols into epoxides 


using chiral diethyltartrate. Which enantiomer of the epoxide is formed depends on which 
enantiomer of diethyltartrate is used. We won’t cover this one. 
 


7. Hydroxylation of alkenes (adding two OHs) 
a. Cold, dilute KMnO4 with NaOH gives the vicinal diol. Syn addition. 
b. OsO4/peroxide also gives the vicinal diol. Also a syn addition. 
c. Form the epoxide with mCPBA, then open it with either acid or base. Anti addition. 


 
8. Oxidative cleavages 


a. Of vicinal diols – use periodic acid (HIO4). Produces aldehydes and ketones. 
b. Of alkenes – ozonolysis. This is a syn addition of ozone to the alkene, giving a 


molozonide. It then rearranges to form an ozonide (two O’s on one side, one O on the 
other, in a five‐membered ring).  


i. Oxidative workup (peroxide) gives ketones and carboxylic acids. 
ii. Reductive workup (Zn°/H2O or Me2S) gives aldehydes and ketones. 


c. Of alkenes – permanganate cleavage. Dilute, low temperature gives vicinal diols; 
concentrated, high temperature gives ketones and carboxylic acids. If it’s a terminal 
alkene, one end becomes carbon dioxide. 


d. Of alkynes 
i. Ozone, low temperature, aqueous workup gives carboxylic acids. If it’s a 


terminal alkyne, one end becomes carbon dioxide. 
ii. Permanganate, base, room temperature gives a vicinal diketone. 
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Chapter 20 Information 
Cope elimination – treat a tertiary amine with peroxide, get an amine N‐oxide. (This also works on 
primary and secondary amines.) Heat up the tertiary amine N‐oxide, get an intramolecular E2 
elimination. It is a syn elimination, and if there is more than one possible product, the oxygen generally 
pulls off a proton from the less substituted carbon. 


 


 


Aromatic Heterocycles 


 


(those last two are in there just for comparison) 


 


Aromatic heterocycles undergo electrophilic aromatic substitution reactions just like benzene does. 
There are some differences, however. For instance, all positions on a heterocyclic ring are not 
equivalent. Five‐membered rings have the “2” position (next to the heteroatom) and the “3” position. 
Substitution at the “2” position is preferred, because the sigma complex is more stable (has three 
resonance contributors) as compared to the sigma complex for substitution at the “3” position (two 
resonance contributors). If the “2” position is blocked, then substitution will occur at the “3” position. 


5‐membered heterocycles are more reactive towards EAS than benzene, because they can stabilize the 
positive charge in the sigma complex better. Pyrrole > furan > thiophene > benzene; different Lewis acid 
catalysts are used as well. Pyrrole doesn’t require a catalyst (just use the anhydride); furan uses BF3; 
thiophene uses SnCl4; benzene uses AlCl3.  


Pyridine also undergoes EAS, preferably at the “3” position (this gives the most stable sigma complex; 
the other positions wind up with nitrogen having both an incomplete octet AND a positive charge). 
Pyridine is less reactive to EAS than nitrobenzene; it requires vigorous conditions, gives relatively low 
yields, and does not undergo Friedel‐Crafts reactions. 


SKIP nucleophilic aromatic substitution of heterocycles. 
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Chapter 29 Information 
There are three types of organic reactions. 


1. Polar reactions. These are of the SN1/SN2/EAS/etc. type; a nucleophile reacts with an electrophile, and 
both electrons in the new bond come from the nucleophile. 


2. Radical reactions. A new bond is formed using one electron from each of the reactants. 
3. Pericyclic reactions. The electrons in one or more reactants are reorganized in a cyclic manner. There 


are three major types. 
a. Electrocyclic. An intramolecular reaction in which a new sigma bond is formed between the 


ends of a conjugated pi system. The product is cyclic, with one more ring and one less pi bond 
than the starting material. These reactions are reversible. 
 


 
 


b. Cycloaddition. Two different molecules, each containing at least one pi bond, react to form a 
cyclic compound. Each loses a pi bond, and two new sigma bonds are formed. The Diels‐Alder 
reaction is a classic cycloaddition. 
 


 
 


c. Sigmatropic rearrangement. A sigma bond is broken, a new sigma bond is formed, and the pi 
bonds rearrange. 
 


 
 
 
 
 
 
Features of pericyclic reactions include: 


• They are concerted reactions. Therefore there is one transition state and no intermediate. 


• They are highly stereoselective (because they are concerted). 


• They are generally not affected by catalysts or by changes in the solvent. 
 
The configuration of the product is determined by: 







• The configuration of the starting material(s). 


• The number of pi electrons (whether conjugated pi bonds or lone pairs) in the reacting system. 


• Whether the reaction is done under thermal or photochemical conditions. 
o Photochemical: when the reactant absorbs light (usually indicated with hν). 
o Thermal: when the reactant does not absorb light (doesn’t always mean heat is explicitly 


added). 
 
It took a long time before chemists figured out pericyclic reactions. Some work only photochemically; some 
work only thermally; some work under both sets of conditions. Why is that? The answer came in 1965 – R.B. 
Woodward and Roald Hoffmann (both at Harvard at the time) came up with the “conservation of orbital 
symmetry” theory. This theory is based on the “frontier molecular orbital” theory proposed by Fukui in 1954, 
and states that “in‐phase orbitals overlap during the course of a pericyclic reaction”. To understand this, we 
need to review some basic molecular orbital theory. 
 
Review sections 1.6 and 7.8 in the textbook. 
 


• Focusing on the pi system, we know that the two lobes of a p‐orbital have opposite phases. If the lobes 
of two orbitals overlap in‐phase, a bond is formed. If they overlap out of phase, a node is formed. 


 


• Molecular orbitals fill according to Hund’s Rule, the Pauli Exclusion Principle, and the aufbau principle. 
 


• Because the p‐orbitals (and the pi system) is perpendicular to the sigma framework, we can treat the pi 
system independently of the sigma framework. 
 


• We describe molecular orbitals as linear combinations of atomic orbitals (LCAO). For every atomic 
orbital that is put in, a molecular orbital results. 
 


 
Draw example MO schemes (see next pages) and identify bonding, antibonding, HOMO, LUMO, nodes, 
symmetric, asymmetric.







Draw the MO scheme for ethylene. 


 
 
Draw the MO scheme for 1,3‐butadiene. 


 
 







Draw the MO scheme for 1,3,5‐hexatriene. 


 
 
 


The normal electronic configuration is the ground state. If a molecule absorbs light of the appropriate 
wavelength, an electron will be promoted from the HOMO to the LUMO (these are called the “Frontier 
Orbitals”), resulting in an excited state (with a new HOMO and a new LUMO). 
 
In a thermal reaction, the molecule is in the ground state. In a photochemical reaction, the molecule is in the 
excited state. 
 
This is important, because by knowing the difference between the thermal and photochemical reactive 
molecular orbital, you can determine the way in which the orbitals forming the new sigma bond(s) must 
overlap in order to form a bond (constructive overlap). 
 


Conrotatory – both orbitals are rotating in the same direction. 
Disrotatory – the orbitals are rotating in opposite directions. 


 
The mode of ring closure depends on the symmetry of the HOMO of the compound undergoing ring closure, 
because that is where the highest‐energy electrons are located, and these are the electrons that react. 







Now let’s look at the three types of pericyclic reactions from an MO perspective. 
 


1. Electrocyclic reactions. 
a. Symmetric HOMO   disrotatory ring closure is symmetry‐allowed (in‐phase orbitals will 


overlap); Conrotatory is symmetry‐forbidden (out‐of‐phase orbitals would overlap). 
b. Asymmetric HOMO   conrotatory ring closure is symmetry‐allowed; Disrotatory is symmetry‐


forbidden. 
 
Consider 1,3,5‐hexatriene, under both photochemical and thermal conditions. 
 


 
 


Notice that the photochemical reaction goes via the excited state, and that particular HOMO is 
asymmetric. The thermal reaction goes via the ground state HOMO, and that one is symmetric. 
 
Look at what the different modes of ring closure do to the stereochemistry of the product. Also note 
that, because of the “principle of microscopic reversibility” these same rules hold for the ring‐opening 
reverse reactions. 
 


 
 
The first step is thermal; therefore undergoes a disrotatory ring closure resulting in a cis ring fusion. 
The photochemical ring opening is conrotatory, and changes the stereochemistry of one of the double 
bonds. Therefore, when the thermal ring closure is done again, the disrotatory ring closure gives a 
trans ring fusion in the final product. 
 


2. Cycloaddition reactions. These are classified as to the number of π electrons that interact to give the 
product. For example, a Diels‐Alder reaction is an example of a [4+2] cycloaddition. 


a. The orbitals of one reactant must overlap with the orbitals of the other reactant. Therefore we 
must know the symmetry of the frontier molecular orbitals for both reactants. 


b. Two modes of overlap. 
i. Suprafacial – both new sigma bonds form on the same side of the pi system. 


Cycloadditions that form small rings (4, 5, 6) must be suprafacial due to geometric 
constraints. 


ii. Antarafacial – the two new sigma bonds form on opposite sides of the pi system. 







c. Use the LUMO of one pi system and the HOMO of the other pi system. Look at a [4+2]: 


 
 


Now look at a [2+2]: it works under photochemical conditions, but not under thermal. 


 
 


3. Sigmatropic rearrangements. These all involve a migration of some sort. The migrating group can slide 
from one orbital to another in either a suprafacial or an antarafacial fashion (similar to cycloadditions). 
Sigmatropic rearrangements have cyclic transition states; since many are 6 e’ or less, they are required 
to be suprafacial because of the geometric constraints of small rings. 
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Review Sheet – CH 254, Exam #1 
The exam will cover Chapter 12, Chapter 13, and sections 1‐7 of Chapter 14. 


Chapter 12 Topics 


Basic Spectroscopy 


• Understand the concept of the electromagnetic spectrum 


• Be able to match types of spectroscopy with the appropriate region of the electromagnetic 
spectrum 


• Be able to do a SODAR calculation 


Infrared Spectroscopy 


• Understand that IR absorptions are caused by molecular vibrations (bending, stretching) 


• Identify functional groups by IR 


UV‐Vis Spectroscopy 


• Understand that UV‐vis absorptions are caused by electronic transitions (HOMO LUMO) and 
what the most common transitions are (n π*; π π*) 


• Be able to interpret basic UV‐vis spectra (understand the effects of conjugation on λmax) 


• Know the color wheel 


• Know the Beer‐Lambert Law and be able to perform the associated math 


Mass Spectrometry 


• Understand the basics of what is going on inside a mass spec 


• Understand what types of fragments are detected (those with positive charges) 


• Be able to identify the base peak and the molecular ion peak 


• Be able to identify the presence of major isotopes (Br and Cl) 


• Know basic fragmentation patterns 


 


Chapter 13 Topics 


Understand the basics of NMR spectroscopy. (Why do we need a magnet?) 


Be able to interpret a 1H NMR spectrum and come up with a reasonable structure; show your work! 


Understand the differences between proton and carbon NMR. 


Be able to interpret a 13C NMR spectrum and come up with a reasonable structure; show your work! 







Know the purpose of DEPT spectroscopy. 


 


Combined Spectroscopy 


Given a combination of various sorts of spectral data, be able to come up with a reasonable structure; 
show your work! 


Also, be able to come up with a molecular formula given combustion analysis and molecular weight. 


 


Chapter 14 Topics 


Understand the concept of aromaticity. 


Know Hückel’s Rule. 


Be able to classify compounds as aromatic, antiaromatic, or nonaromatic, and explain why. 
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Review Sheet – CH 254, Exam #2 
The exam will cover Chapters 14 and 15, parts of 12 and 13, and section 16.1. 


Chapter 12 Topics 


Basic Spectroscopy 


• Be able to do a SODAR calculation 


UV‐Vis Spectroscopy 


• Understand that UV‐vis absorptions are caused by electronic transitions (HOMO LUMO) and 
what the most common transitions are (n π*; π π*) 


• Be able to interpret basic UV‐vis spectra (understand the effects of conjugation on λmax) 


• Know the color wheel 


• Know the Beer‐Lambert Law and be able to perform the associated math 


 


Chapter 13 Topics 


Be able to interpret a 1H NMR spectrum and come up with a reasonable structure; show your work! 


 


Combined Spectroscopy 


Given a combination of various sorts of spectral data, be able to come up with a reasonable structure; 
show your work! 


 


Chapter 14 Topics 


Understand the concept of aromaticity. 


Know Hückel’s Rule. 


Be able to classify compounds as aromatic, antiaromatic, or nonaromatic, and explain why. 


Be able to name aromatic compounds with multiple substituents. 


Mechanisms: 


  Electrophilic aromatic substitution (all types) 







Other Reactions: 


  Alkylation with a Gilman reagent 


  Clemmensen reduction 


  Wolff‐Kishner reduction 


  Side‐chain reactions – NBS; reduction of a nitro group; oxidation of an alkyl group 


 


Chapter 15 Topics 


Mechanisms: 


  Reaction of amines with nitrous acid (primary, secondary, tertiary) 


  SNAr 


  Benzyne formation and reaction 


Other Reactions: 


  Replacement of diazonium group with various other groups 


  EAS with diazonium ion as electrophile (formation of an azo compound) 


 


Chapter 16 Topics 


Nomenclature of carboxylic acids, diacids, acid salts, esters, anhydrides, amides, and nitriles 
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Review Sheet – CH 254, Exam #3 
The exam will cover Chapters 16 and 17, and parts of 18. 


Chapter 16 Topics 
 Conversion of carboxylic acids to acid chlorides (know mechanism) 
 Reactions of acid chlorides, anhydrides, esters, amides.  [This is generic acyl substitution, 
including acid and base catalyzed hydrolysis. Know the mechanisms.] 


 Specifics: 
o Fischer esterification (know mechanism in both directions) 
o Hydrolysis of nitriles (know mechanism) 


 SKIP: 16.18 (Gabriel Synthesis) and 16.22 
 
Chapter 17 Topics 


 Nomenclature of aldehydes and ketones 
 Relative reactivities of all carbonyl compounds (Chapters 16 & 17) 
 Various redox reactions (see tables in your notes) 
 Also simple oxidations of aldehydes (Ag2O and the Tollens test – Ag(NH3)3


+) 
 Baeyer‐Villiger Oxidation (aldehydes   carboxylic acids; ketones   esters) 
 Grignard reaction (revisited) 


o RMgX + formaldehyde  1° alcohol 
o RMgX + aldehyde   2° alcohol 
o RMgX + ketone   3° alcohol 
o RMgX + ester   3° alcohol (two identical R’s) 
o RMgX + CO2   carboxylic acid 
o RMgX + nitrile   ketone 


 Acid chloride + LiCuR2   ketone 
 Carbonyls + oxygen nucleophiles (hydrates, hemiacetals, acetals). Know mechanisms in both 
directions. Be able to use protecting groups appropriately. 


 Carbonyls + sulfur nucleophiles   thioacetals (use Ra‐Ni to reductively cleave C‐S bond) 
 Carbonyls + nitrogen nucleophiles 


o Ammonia/primary amines   imines 
o Secondary amines   enamines 
o Tertiary amines   NRX 
o Hydroxylamine (NH2OH)   oxime (C=N‐OH) 
o 2,4‐DNP or other hydrazines   hydrazones (C=N‐NHZ) 
o Wolff‐Kishner reduction – know the mechanism 


 Carbonyls + phosphorus nucleophiles – this is the Wittig reaction. Know the mechanism. 
 Carbonyls + acetylide anions   propargyl alcohols 
 Carbonyls + NaCN/HCN   cyanohydrins 
 SKIP: Reductive Amination (p. 812); 17.14; 17.17‐17.18 







 
 
Chapter 18 Topics 


 SKIP: 18.6 
 Enolization racemizes the alpha carbon. 
 Know mechanism for enol/enolate formation in acid/base. 
 Halogenation in acid (stops after one addition) 
 Halogenation in base (continues until you run out of alpha protons) – haloform reaction 
 Decarboxylation of β‐keto acids with heat 
 Hell‐Volhard‐ Zelinsky reaction (α‐bromination of carboxylic acids) 
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Review Sheet – CH 254, Exam #4 
The exam will cover the rest of Chapter 18, all of Chapter 19, and all of Chapter 20. 


Chapter 18 Topics 


 Aldol reaction (includes crossed aldol and cyclizations) (know mechanism) 


 Stork enamine synthesis 


 Alkylation at the alpha position (lithium enolates) 


 Simple & conjugate addition (know mechanism) 


 Michael addition 


 Claisen & Dieckmann condensation 


 Decarboxylation of alpha‐keto acids 


 Acetoacetic ester synthesis 


 Malonic ester synthesis 


 


Chapter 19 Topics 


 Catalytic hydrogenation (various catalysts) 


 “Dissolving” metal reductions – includes the Birch reduction 


 Hydride reductions – NaBH4, LiAlH4, DIBAL, LiAlH(OtBu)3 


 Chromic acid oxidation 


 PCC 


 Swern oxidation (DMSO, oxalyl chloride, Et3N) 


 Oxidation of aldehydes and ketones – includes the Baeyer‐Villiger oxidation and the haloform 
reaction. 


 Hydroxylation of alkenes 


 Oxidative cleavages 


o Of vicinal diols 







o Ozonolysis of alkenes 


o Permanganate cleavage of alkenes 


o Of alkynes 


Chapter 20 Topics 


 Nomenclature (including heterocycles) 


 Structure/bonding/relative basicities (in solution: amides < arylamines < ammonia < 1°< 3°< 2°) 


 Synthesis 


• alkylation of ammonia (SN2)   1° amine only 


• Gabriel synthesis (SN2)    1° amine only 


• reductions 


 RX + NaN3 (SN2) followed by LiAlH4 reduction   1° amine only 


 reduce nitriles and oximes with LiAlH4   CH2NH2 only 


 reduce nitro groups with Fe°/HCl then NaOH   1° amine only 


 reductive amination (via the imine) ‐ aldehyde/ketone + ammonia/1°/2° amine + 
H2/Ni or NaCNBH3 or NaBH(OAc)3   1°/2°/3° amines (always CH‐NH) 


 reduce amides with LiAlH4   1°/2°/3° amines (always CH2N) 


• Hofmann Rearrangement (1° amides only   1° amines) (know mechanism) 


 Reactions 


• react with aldehydes/ketones   imines and enamines 


• react with acyl chlorides   amides 


• exhaustive methylation (CH3I) 


• Hofmann Elimination 


• oxidation of 3° amines   3° amine oxides 


• Cope Elimination 


 Aromatic heterocycles 


• Know EAS mechanism; which position tends to react 
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Review Sheet – CH 254, Final Exam 
The final exam is cumulative, covering chapters 12‐20, 29, and 30. See the review sheets for the first 
four exams for details on chapters 12‐20. 


Chapter 29 Topics 


• Know the three types of organic reactions (polar, radical, pericyclic) 


• Know the three types of pericyclic reactions (electrocyclic, cycloaddition, sigmatropic 
rearrangement) 


• Know the basic features of pericyclic reactions (concerted, stereospecific, not affected by 
solvent or catalyst) 


• Be able to draw molecular orbitals for various pi systems 


o Identify HOMO & LUMO for ground state and excited state 


o Fill in electrons appropriately 


o Identify symmetry of each MO (symmetric or asymmetric) 


• Thermal vs. photochemical reactions 


• Conrotatory vs. disrotatory ring closures/ring openings 


• Suprafacial vs. antarafacial cycloadditions 


 


Chapter 30 Topics 


• What is a drug? 


• Know the basic pathway for drug development 


o Identify target disease/condition 


o Identify lead compound 


o Optimize lead compound 


o Preclinical (toxicity) studies 


o Clinical testing (phase I/II/III) 







• How do we find lead compounds? 


o Random screening 


o Serendipity 


o Rational drug design (structure‐activity relationships) 


o Combinatorial synthesis 


o Molecular modeling 
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<table summary="schedule" class="documentTable" style="width: 499px;" border="0" cellpadding="0" cellspacing="0">
<thead>
<tr>
<td align="center" valign="center" width="50">Chapter</td>
<td align="center" valign="center" width="367">Questions</td>
</tr>
</thead>
<tbody>
<tr class="even">
<td align="center">12</td>
<td>41, 43, 46, 47, 54, 55, 58, 59, 64, 69, 70</td>
</tr>
<tr class="odd">
<td align="center">13</td>
<td>43, 45‐50, 52, 55‐57, 59, 66, 71‐73</td>
</tr>
<tr class="even">
<td align="center">14</td>
<td>30‐39, 41‐46, 48, 49</td>
</tr>
<tr class="odd">
<td align="center">15</td>
<td>34‐59 (skip 35i), 61‐64, 66, 67a</td>
</tr>
<tr class="even">
<td align="center">16</td>
<td>46, 47, 49, 51‐58, 63, 64, 74, 75, 80, 81</td>
</tr>
<tr class="odd">
<td align="center">17</td>
<td>45‐50, 52, 53, 57‐62, 65, 66, 69, 70, 75, 77a, 79</td>
</tr>
<tr class="even">
<td align="center">18 <a href="homework-links/Chapter18Information.pdf" title="Chapter 18 Info" target="_blank">(info)</a></td>
<td>48, 49, 52‐58, 60‐62, 64, 65, 68, 70, 71, 73, 76, 78, 85</td>
</tr>
<tr class="odd">
<td align="center">19 <a href="homework-links/Chapter19Information.pdf" title="Chapter 19 Info" target="_blank">(info)</a></td>
<td>30‐38, 39, 41, 42a, d, e, 45, 47a, 49, 53, 56, 57</td>
</tr>
<tr class="even">
<td align="center">20 <a href="homework-links/Chapter20Information.pdf" title="Chapter 20 Info" target="_blank">(info)</a></td>
<td>27 (skip b, f, g), 31, 33, 35, 38, 42 (skip d, e, i), 43</td>
</tr>
<tr class="odd">
<td align="center">29 <a href="homework-links/Chapter29Information.pdf" title="Chapter 29 Info" target="_blank">(info)</a></td>
<td>24, 25, 27, 34, 36, 39, 40, 43</td>
</tr>
<tr class="even">
<td align="center">30</td>
<td>2, 3, 7, 11, 13</td>
</tr>
</tbody>
</table>
<br />
<br />
<p>All problems are at the end of the chapters. The problems within the
chapter should be done as well!<br />
<br />
 If you get the problem wrong, try to do two things:</p>
<p>(1) understand the process for arriving at the answer well enough so
that you could answer a similar problem yourself without help.<br />
 (2) understand why the problem was asked in the first place – what
points does it illustrate and what kinds of analogies, interpolations,
or extrapolations of the basic subject matter does it involve. This
kind of exercise will put you in a much better position to face the
kinds of problems you are likely to encounter in exam situations.</p>
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Course Description


An intensive survey of structure, reactions and synthesis of the main classes of organic compounds. Laboratory illustrates the preparation, purification, and identification of organic compounds by classical and instrumental methods.
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