Chemistry 318M
Organic Chemistry |
for
Chemistry and Biochemistry Majors

Uniquenunber: 55400
Fall, 2006

MWF 9:00 am, Welch 2.312

Professor: Dr. Jonaghan L. Sessler

Office: Welch 5.428 (PH: 4715009)
sessler@mail .utexas.edu

Office Hours (when in town): TW 1:00-2:30 pm

Teaching Assistants: Ms. Elizabeth Karnas (PH: 4716674

Lab: Welch 5.402 (wear safety glasses
when entering lab to find her)
ekarnas@mail .utexas.edu

Ms. AmandaE. Hargrove (PH: 2325893)
Office: Welch 5.230
aehargrove@cm.utexas.edu

Office Hours (shared by TAG) Tu 8:00-10:00 am
Prof. Sesder@® Office, WEL 5.428

Ms. Karnas and Ms. Hargrove will serve as the primary contacts for questionsrelating to this class,
academic and otherwise. Please e-mail them with questionsor concerns They will do ther best to
ansver any queies and will consult with Dr. Sesder for administrative issues in the event that they are
unable to provide an immediate response. Answers to questionsinvolving academic matters will be
made available onthe UT Blackboad as detailed below so tha all students can access the information.

Required Text:
Vollhardt-Schore GDrganic Chemistry, 5" EditionOW.H. Freeman, 2007

Recommended M aterials:

Study Guidefor abovetext by Schore
Framework or Ball-and-Stick Molecular Modds

Weekly Recitation Sessions. These will be additiond lectures given by the TA's. They will be
designed to present the lecture material in a different context, from the point of view of the TA's, with
theaim of hdping you absorb thematerial and understand al of thekey points. Therecitation sections
will also provide a forum for working problems typical of wha you will see on the exams. To the
extent that we can, both recitation sectionswill be equd. Therefore, you need only plan on attending



the onetha best fits your schedule. However, even though these recitation sections are officially
OoyptionalO it is recommended strongly that you attend; doing so will greatly increase your
chance of earning a goodgrade. It isalso recommended that you get in the habit of attending at
leag one office hour per week.

Recitation Sesson Meeting Times and Rooms: (Starting September 57)

Every Tuesday 5:00-6:30 pm Room WEL 3.260
Every Thursday 7:30-9:00 pm Room WEL 3.402

Tuesday Wednesday | Thursday Friday
SERRn Lecture TAO.H. Lecture Lecture
0001000 OO Rt
10:00-11:00
11:00-12:00
12:00-1:00

_ _ Dr. Sessler Dr. Sessler

1:00-2:00 O.H. O.H.

1-2:30 pm 1-2:30 pm
2:00-3:00 WEL 5.428 WEL 5.428
3:00-4:00 CH118K

Lab
4:00-5:00
] ] Recitation

5:00-6:00 5-6:30pm

WEL 3.260
6:00-7:00
7:00-8:00 Recitation

8:00-9:00

7-8:30pm
WEL 3.402




Additional Sour ces:

Additiond information for the course will be posted on the UT Blackboad. We will use this, rather
than the course website, hitp://courses.cm.utexas.edu/jsesser/ch318nifall2006/ as our primary means
of eectronic communication. BLACKBOARD IS THUS A CRITICAL RESOURCE FOR THIS
CLASS AND YOU SHOULD GET IN THE HABIT OF CHECKING IT AT LEAST TWICE A
WEEK. You may access this site by going to http://courses.utexas.edu/ and logging in on the top
resulting screen. Amongtheitems you will find on Blackboad are:

¥ Homework assignments. These will be poged in the AssignmentsOfolder. As discussed
bdow, the homework is an integral pat of this class and could be the difference between
geting the gradeyou want and onetha is a cause for disappa ntment.

¥ Answversto e-mail questions These will bepoged on the Discussion BoardOsection.

¥ Electronic versions (where available) of any extra handous given in class. These will be
poged in the GCourse DocumentsOfolder. Old handous may also be obtained (as per supply)
from the Undegraduae Office in Welch 2.212; nather the TAG nor Dr. Sessler will keep a

suppl.

¥ Old Exams from previous310M, 318M, and related classes taught by Dr. Sesder, Exam Keys
for exams given this semester, and L ecture Notes for classes presented by Dr. Sesder. These
will be poged in the CCourse DocumentsOfolder. An effort will be madeto provide QoreviewO
versionsof the lectures prior to each class, but the archival version, poged after the lecture is
given, iswha should be used for study and reference.

IMPORTANT NOTE: YOUR OWN HANDWRITTEN NOTES ARE THE BEST STUDY TOOL
FOR THIS CLASS. DO NOT FALL INTO THE TRAP OF USING DR. SESSLER® ELECTRONIC
NOTES ASA SUBSTITUTE FOR YOUR OWN!!

Prerequisitesfor 318M:

CH 302AND EITHER CH 2040R 317WITH A COR BETTER. For 318M, credit for, or conaurrent
registrationin, 118Kisrequired. If youregister for CH 118K and then subsequently drop it, you must
drop CH 318M. Conveasdly, if you drop CH 318M, you will be expected to drop CH 118K Unless
announed otherwise, thelaboratory sectionswill begin thefirst week of classes as published onlinein
theUT course schedule. Unlessinstructed to the contrary, students are expected to bring thefollowing
to thefirst laboratory period:

a) Laboratory Manud and notebook;b) Laboratory apron or coa; ¢) Two "Chem-Locdks'

Safety glasses will be provided for youin your locker and mug beworn at al times in the laboratory.
Failure to do so will result in an automatic "F" grade.

Section Changes, Adds, and Drops:

All such busness (involving eithe lecture or laboratory) will be handled during the first and second
weeks of class by the Undegraduae Officein Welch 2.212.



Drop dates:

Subject to the conditions associated with the mandaory 118K laboratory and as outiined bdow, an
undegraduge may drop this course through Friday, Septembe 15". The student mug remain in
conformity with the quantity of work rule and mug obtain al required approvas. Internaiond
students mug obtain written pemission from the Internaiond Office, in addition to other required
approvds, to drop a course. On the recommenddion of the indructor, and with the approvd of the
student's academic dean, a student may be required to drop a course at any time because of neglect or
for lack of preparation. Dropping a course through the twelfth class day (Sept. 15"): Thefollowing
rules apply from thefirst class day throughthe twelfth class day of along-session semester and from
thefirst class day throughthefourth class day of a summer term: To drop a course during this period,
the student mug have the approvd of the char of the department offering the course. In some colleges
and schools, the student must al so have the approval of his or her adviser and dean; each student mug
conallt theregulationsof his or her college or school. If the student is allowed to drop the course, the
course is ddeted from his or her academic record and applicable fees are refunded. Normally, the
approvd of the char of the depatment during this period is routing and the student may initiate the
drop throughthe registration system. However, in some circumstances a department may disapprove
requests to drop certain courses. If a drop request is not accepted by the registration system, the
student should consult the department that offers the course for more information. Dropping a cour se
through the fourth week of classes (Sept. 27"): The following rules apply from the thirteenth class
day throughthe twentieth class day of along-session semester and from thefifth class day throughthe
tenth class day of a summer term: To drop a course durning this peiod, the student mug have the
approvd of his or her dean. In some colleges and schools, the approvd of the student's adviser is aso
required; each student mus conault the regulations of his or he college or school. If the student is
allowed to drop the course, the symbol Q appears on his or her academic record to indicate a drop
withoutacademic pendty. No refundis given. Dropping a course after the fourth week of classes:
Thefollowing rules apply from the twenty-first class day throughthe midsemester deadlinein along-
session semester and from the eleventh class day throughthelast class day of a summer term: To drop
a course during this period, the student mug have the approva of the indructor, the student's adviser,
and the student's dean. If the ingructor approves the drop, he or she will assign the symbol Q or a
gradeof F. Thesymbol Q indicates tha the student has agrade of at least C in the course, tha no find
grade has yet been assignel, or tha no academic pendty is in orde because of the student's
performance and the nature of the course. In compdling circumstances, the student's dean may assign
the symbol Q for nonacademic reasons Dropping a cour se after midsemester (Oct. 25"): After the
midsemester deadline for dropping courses in along-session semester, an undegraduge may not drop
a course except with the approvd of his or her dean, and then only for urgent and subgantiated,
nonaademic reasons

Homework (Critically Important):

There are mandaory homework assignments assodated with this class. They will be assigned on
Mondays (poged on Blackboad) and will be due at the start of class the following Monday. Be sure
your name and UT EID are on your homework! The homework will be graded, and the points you
earn will be added as extra credit T-score points to your find T-score prior to assigning the course
grade Each homework assignment will provide up to 0.3 T-score points. You are allowed to get
help from the TA®, work in teams, use the solutions manual, etc. in completing your homework
assignments. The objective here is NOT to use the homework as a grade-determining metric, but
rather to hdp youlearn!



In addition to the assigned homework, students are urged to work as many problems as they can in the
Vollhadt-Schore text. Nearly without exception, the problems on the exams will resemble the
textbook problems; quite a number will actudly be QiftedOfrom the text. As a result, there is
geneadly avery high correlation between those that work extra textbook problems and those who earn
high marks in the course. Certain highly recommend problems will be noted in class or on
Blackboad.

Mid-term Exams:

Three mid-term examinaions (one class hour in length) will be given during the course of the
semester. They will be held in class on Wednesday, September 27", Wednesday, November 1%,
and Wednesday, November 29". As dictated by enrollment figures, a fraction of the class may be
directed to take the mid-term in an alternae room Announ@ments regading which students, if any,
will berequired to sit for a mid-term exam in this aternate venuewill be madein class well prior to
theexam dates.

Taken togeher, the mid-term examinationswill count50% towardsthefind course grade No make-
up examswill be given, so plan NOW to be present for these exams! (Note: Since these exams will
be hdd during the scheduled class period it is expected that all students will be able to be present.)
During the semester, however, one mid-term exam may be missed for any reason whatsoever without
pendty. In thiscase, ascaled average of the scores on the other two examinaionswill be assigned for
the missed examinaions Failure to take two mid-term exams, however, will result in an automatic F
(or, in thecase of judifiable excuse, an X) beng assignad in 318M.

Students tha take all three mid-term examinaionswill have ther two highest grades (only) counied
towardsther grade Ther lowest mid-term score will automatically be dropped so tha each of ther
two highest mid-term scores will countfor 25% respectively, of ther find grade. Studentstha miss
an exam will not, of course, have the bendfit of this procedure.

Policy on Exam Coverage

You will be responsble for all material covered through the Friday lecture the week before each
midterm. Tha way you will be able to think about the material for severa days before you are tested
onit. Sincethepace of theclass may vary, donotbealarmed if we go faster or dower than theoutline
of expected coverage given in this syllabus Thebottom lineis tha we will cover al the materia by
the end of the semester and at a level tha will leave you well prepared for further studies and/or
naiond exams, such asthe GRE.

Final Exam:

Thefind exam, accouning for 50% of the course grade, will be comprehengve in its coverage of the
material presented in Chemistry 318M. It is scheduled by the University to take place on Wednesday,
December 13", 9 am - noon, with the exact location to beannouned later. There will beno make-up
exam for the find and no possibility of taking the exam early or late. You must take the find at the
scheduled time. Specifically, failure to take the final exam at the scheduled time and place will
automatically result in a failing grade being assigned for 318M. In the event of a documented
medical excuse, an incomplete (X) may be assigned. An incomplete mug be made up, as per UT
Regulations this mugt be doneby the end of the ensuing Long Semester or the OXOautomatically
becomes an FQ It is the student@ responsbility to seeto it that thisis done



**N ote that the graded homework points will be added as extra credit to your grade after the
final exam hasbeen graded and the T-scoresfor the mid-terms and final have been summed.**

Review Sessions;

There are no scheduled review sessions assodated with this course since the Recitation Sections are
designal to fulfill this purpos. Some in-class reviews may be carried out during the lecture prior to
the mid-term examinaions

Class Conduct:

Please turn off cell phones, pagers, PDAG, etc. Please be respectful of your fellow classmates and
refrain from talking, net surfing, reading the pagper, or (perish thethought) sleeping. Oursisan early
morning class and some of you may not have had time for breakfad. Nevertheless, it is aked
that you not eat in class (other than a candy bar or light snack) since this can be very disruptive
to those whose might not have eaten prior to class.

Examination Rules:

You mug bring your UT |.D. card to theexam. You may notleave early nor late from the exam room.
You may use calculators but no notes, books PDAs, camera phones, or molecular modds will be
permitted. Blue bookswill not be required. A periodic table will be provided. As noted above no
make-up exams will be given. Academic dishonesty will not be tolerated. (RegradesO mugt be
submitted to a TA within 2 weeks of the exam date along with a written explanaion of the problem.
Unde these condiions theentire exam will be scrutinized and, as appropriate, either alower or higher
grademay result. No changein the recorded T-score will be made unless a changeof 3 or more points
in the raw score accrues during regrading. Also, to receive credit for a regrade the exam mug have
been written in blue or black ink. Specifically, exams written in pencil or red ink will not be eligible
for aregrade So, use ablueor black pen!

No complaints regarding Find Exam scores or Final Grades will be entertained. Every find exam will
beindividudly checked by the course ingructor. All borderline cases will be given full consderation
beforethe Find Grades are assigned. What you get, therefore, iswhat you get!

The University of Texas at Augin provides, upon request, appropriate academic adjusments for
qudified students with disabilities. For more information, contact the Office of the Dean of Students
at 471-6252,471-4241TDD or the College of Engineering Director of Students with Disabilities at
471-4321.

Letters of Recommendation:

After completion of the course, requests for letters of recommendaion will be entertained from those
students who have earned an QAOgrade in the course. These requests should be addressed directly to
Dr. Sesder. Please use the standad UT Recommenddion Form where appropriate.  Also, please
provide a summary statement outlining what you are applying for and why. Needless to say, better
letters can be written for those students who i) do well in the course and ii) take the time to make
themselves known to theingructor and the TAG!



Grading Policy:

Theraw scores earned on each of the examsin this course will beconveted to Standad T-Scores. An
average of your T-Scores will then be used to determineyour letter grade at theend of thecourse. The
following convesion table will beused:

T-Score Letter Grade
900! T A
800! T<900 B
700! T <800 C
600! T<700 D
T <600 F

Using Standad T-Scores alows an effective averaging of grades withoutintroduang abias in favor of
tests with the greatest standad deviations Since it is based on a nomal (Gaussian or bdl-shgped)
distribution, it generally represents the fairest way of grading on a GurveQ (The SAT, MCAT, and
GRE use smilar Standad Scores.) The figure at the bottom shows the nomal distribution and the
areas unde the curve ddfined by the categories given in the conversiontable. The Standad T-Scoreis
computed as follows:

T:KX'X> 10 |+ 77

s

where: x = raw score on test X = mean = 2x N = number of test scores
N

1
s = standard deviation = y / N2Zx? - (Ex)?

60 70 80 90 100 T-Scores

Important Note: In generd, usng T-scores increases everyore's grades compared to usng absolute
percentages. Nevertheless, we will keep track of your percentage scores on every test. If the percentage
scores are ever higher than your T-score, we will use the percentage score for your course grade
calculation. Thus if everyone does extremdy well in this course, no grades will be lowered by usng a
curving system!



How to Mager Organic Chemistry:

The purpo of this course is to provide a solid introdudion to organic chemistry. Organic
chemistry is a fascinating and important subject and the basis for many othe disciplines induding
polymer science, medicind chemistry, biochemistry, etc. The success of the globd chemica and
phamaceutical indudry depends upon knowledge of organic chemistry. Most moden medical
treatments rely on some aspect of organic chemistry. Upon completion of this course, you will beable
to design new materials and propcse methodsfor synthesizing these materials from smple starting
materials. Youwill also undestand wha you are doing and why you should care.

Organic chamistry is a demanding course. DO NOT GET BEHIND! is necessary to devote
sufficient time to the course to insure tha you do not fall behind. Attend all of the classes, do all of the
assignments and make certain tha when you do not undestand something, you get hdp from me or
fromtheteaching assistant immediately. It isatruism tha every student we hdp does better than heor
she othewise would, whereas the ones we don®get to see often fall hopdessy behind. Remember,
we can® changeyour grade after the find. So, don®dday in seeking hdp as soon as you think you
need it!

Thereis an aspect of organic chemistry tha demandsmemorization. Thereis, for example, no
logical way to derive the name for benzene, suaose, or acetonefrom knowledgeof the structure alone.
You mug simply memorize some aspects of nomendature. This is true of al fields Words like
mitochondion, indudance, tangent, three-part hamony, and riparian rights mean something only to
thoe who have studied the fieldsin which these esoteric terms are used to facilitate communication.
The same is true for organic chemistry, which has its own special nomendature and symbolism. You
have likely developel efficient ways to store this kind of information in memory and access it or you
would not have reached this stage in your educion. However, there are additiond tricks, induding
cross-referendng conaepts, creating Onail boxesOfor information in your brain, and couning the
number of facts within a generalized set of ideas tha you need to know, which can facilitate this
process. Skills picked up in languaye classes are aso useful, and it may be hdpful to think about
learning nomendature as andogous to memorizing vocabulary in a foreign languaye  This
QrocabularyOexercise, you will see, will then be complemented by studies involving concepts that are
the QyrammarQof organic chemistry.

For mog of us repdition is the key to success in this endeavor. One of the mog efficient
techniques involves usng self-made flash cards but | often foundit hdpful to write out lists, create
mnemonic devices, and to think aboutwhat | had to learn, even when not actudly studying. However,
please recognize tha the mod important aspects of this course involve development of an
undestanding of some fundamental prinaples and the ability to use these prindples to predict the
propeaties of molecules and theresults of reactionsbeween molecules. It isdangeaousto get caughtin
the trap of trying smply to memorize everything. The more you undestand, the less you mug
memorize. Still, there will adways beabit (maybetoo much!) of both.

Organic Chemistry is a pretty QoughQsubject for many students, and many enter the course
with the preconceived notion that it is GhardOand Qequires memorizationO It is my job to show you
tha organic chemistry is very interesting, unbdievably important, and aboveal GunO To maximize
your enjoyment (and to get a goodgrade along the way), please consde adoping the following good
habits:

Keep two notebooks. Each night after the lecture, recopy your lecture notes from the bookin which
you take notes in class into the book you keep at home. Outline or highlight the important points and
prindples fromthelecture and make alist of any new vocabulary wordstha need to be memorized.



Do OeeryOproblem in the book. In addition to the mandaory homework assignments, try to work
as many problems as you can. | recommend serioudy trying to do every problem in the book. Work
each onefirst without conaulting the study guide Rework the problems tha give you difficulty over
and over until you not only undestand them, but can answer them quickly and easily, even under the
high-pressure conditionsof an exam. Immediately, seek hdp if thingsdo not become clear.

Make a friend in the class and do some studying together. Make up practice tests for each other
and grade them togeher. However, it isimportant tha you work mog of the book problems on your
own, because only then can you be certain tha you have thetools necessary to solve such problems.
Attend every lecture. Thetext is a guide not a course outline  We will study thingsthat are notin
this text and there are thingsin this text tha we will not have time to study. Thisis alecture course.
Theinformation tha | want for youto learn will be presented in thelecture and reinforced by the text.
Think like a OQnoleculeO. Almog al of organic chemistry boils down to undestanding where
electronsgo and why. Mog mechanisms involve the attack of an electron rich species (nudeophie)
on an electron deficient site (electrophie), followed by reprotonaion. A few tha we will study early
on involve odd electron species caled QeadicalsO Undestanding that opposng charges attract and
tha separating chargeis hard, gets you alongway towardsfiguring out mechanisms. Once you have a
gpecific mechanism undestood, try to genedize it by substituting in possible new radicals,
nudeophiles, or electrophiles. Subtle changesin, e.g., protondion states may be required but you will
be surprised how well this works. In fact, mos amazingly, many new reactions were actudly
discovered this way!

Top Ten Waysto Fail Organic Chemistry:

10.  Cram for theexam, rather than studying diligently.

9. Work onyour own, with full confidence you know whéa you are doing.

8. Don®buy thebookor study guide

7. Buy the bookand study guide but don®use them.

6. Forget to attend recitation sectionsor office hours.

5. Do the homework but GorgetOto turn it in (who are you kidding?).

4, Don®come to class.

3. Fail to take all themid-terms.

2. Missthefind.

1. Act like an Aggie!



Chemistry 318M
Professor Jonathan Sesder
Fall 2006

Expected Course Outline

(Based on Vollhardt-Schore Text)

Unit 1: Introdudion. Sructure & Bondng; Acids& Bases, Fundiond Groups
Chgpters1 and 2

Unit 2: Alkyl Halides; Radical Reactions Introdudion to Mechanisms
Chapter 3

Unit 3: Cyclodkanes; Stereochemistry
Chgpters4 and5

Unit 4: Alkyl Halides; Subgitution and Elimingion Reactions
Chgpters6 and 7

Unit 5: Alcohols, Ethers and Sulfur Andogues
Chgpters8 and 9

Unit 6: Mass Spectrometry; IR and NMR Spectroscopy
Chapters 10 and 11 (part)

Unit 7: Chemistry of Alkenes
Chgpters 11 (cont) and 12

Unit 8: Alkynes
Chepter 13

Unit 9: Introdudion to Conjugdion and Aromaticity
Chgpters 14 and 15

Notes:

It is expected that the first mid-term examinaion will cover Units 1 -3; the second mid-term, Units 4
and 5; the third mid-term, Units 6 and 7, and thefind all of the course plusUnit 8, and if time permits,
Unit 9. This plan does not, however, conditute a binding agreement and is subject to change So, once
agan, be sure to come to class to stay current with where we are and what is expected for each and
every examinaion!



