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COURSE EVALUATION

THEORY :

Assigmments/Quizzes 10.0.:%
First Hid-term Examination (Week of Ooctober 19) 10.0-%
Christmas Examination (Week of December 7) 20.0 %
Baﬁqnd Mid-tarm Examination (Week of February 15} 10.0%
Final Examination (Week of 2April 19) 30.0 %

80,0 %

Note: A Pass Grade is Essential for the Theory Component.

LABO ORY
gGeneral Competence in the Laboratery,

Experimental Results, Lab Reports and :
Lab Quizzes: 20.0° %

Mote: A Pass Grade is Essential for the Labeoratory Compopnent.



COUREE OUTLINE

EMPHASIS I8 PLACED ON UNDERSTANDING OF PRINCIPLES AND THE ABILITY

10 USE PRINCIPLES TO SOLVE PROBLEMNS.

BTRUCTURE & BONDING (REVIEW):

Approximately two weeks of lectures and two weeks of seminars.
The following topies are relevant, and the material should be
known from CHEM 1040 (or CHEM 100GQ}).

Atomic Orbitals; Electron Conflguration; Molecular Orbitals &
Bonding:; Hybrid Orbitals; Delocallized PBamding & Resonance;
Malecular, Geomebtryr; EBlectronegativity & Bond, Polarity;
Intermeleculay Forces: Ahcid-Base  Propertiez; Structural
Formalag; Fuanctional  GSroup Classification’ ©f  ©Organic
Compounds.

chapters: 1-& 2; Problem Sebfg: 1l & 2
IAHTRODUCTION TO STEREOCHEMISTRY:

Homenclature of Alkanes; Conformations-of Cyelic and Acyelic
Compounds; Sterie Straln; Bleyclie & Polyeyclio Campounds;
Strained Carbocycles; Geometrical Igomerism; Sterecisomarism;
chirality & Oprical acrtivity: Fisher Prajections: Absolute
configuration; The Cahn-Ingoid-Prelog Systemof Nomenclature;
Enantiomarism; Racematas pMeso-conpounds ;- Torsional Asymmatry.

Chapters: 3 & 6; Problam sats: 1 &4

FREE-RADICAL S TUTION REACTIQNS:

‘The: Reaction Mechanism; Reagtion -Energetics &  EKinebics;

Structure & Stability of Free-Radlcals; Halegenacion of
Allkanas.

Chapter: 4; Problem Sat: 5



HOCLEQOFHILLC BURS _ ELI¥ < ONE:

Nomenclature of Alkyl Halides; Theé SNL & 5N2 Mechanisms;
Carbocations; The Eifect of Substrate Structure;
Stereochemistry of Hucleophllic Substirution; The Effect of
the Leaving Group; The Effect of the Attacking Nucleophile:
The Effect' of the Rezction Medium; Rearrangements.

The Bl & E2 Mechanisms: The Effect of Substrate Structure: The
Effect of the Leaving Group: Baslcity Versus Nacleophilicity;
The Effect o©f the MWedium: The Direction of Elimination:
Stereochemistry of Elimination: Isotope Effects; Flimination
verzus Substitution: The Chenistry- of Alkyl Halides.

Structure & Nomenclature of A&lkenes; Stability of Alkenes;
Dehydration of Alcohals; Dehalegenation of Vicinal Dihalidas.

chapbterssT3 &1} Problem Sets: 6, 7 & 8

ELECTROFHALIC ADRITION TO CARBON-CARBON MULTIPLE BOXDS:

The ~Mechanism of Eleotrophillc Addition; Structure &
Reactivity; ‘Orientation” and’ Steracchemistry' of  Addition:
Addition of K i 1o HE P[G, HoX,  -and | H.is Hydrﬂburatloﬂ,

Oxymercuration; &lknxymercuratlnn} addirion af (Carbenes;

Folymerization; Oxidation Reactions.

Structure & HNomenclature pf Alkynes; Acidity of Alkynes:
Acetylide Tons az Hucleophiles; Addition Besastions of Alkynes.

Srtructure & Nomenclature of Dienes; addition to Conjngated

Dienes; The Diele=Alder Reaction.

Chapters: 8, 14 & 15} Problem Setss 9 & 10

ALCOHOLS

Structure & Nomenclature:  fcidity of Alcohol= & - Phenols;
Organometallic Reagents in - Alecochol Eynthesls, Mstal Hydride
Reduction of <Carbonyl ‘Compounds; oOxidatien of - Algohols:
Aalcohols as Nuclegphiles & Eiectrnphllﬂs. The  Lucas Tast;
Dehydration of Alcohols; Binacol Rearrangement: Periodic Acid

‘Cleavage of Glycols.

Chapters: 9 & 10: Problem Sets:  110& 12



10.

INTRODUCTION TO SPECTROSCOPY:

Principles of UV, IR HNMR & MS and their Applications to
Structural Elucidarion of Organic Molecules.

Chapters: 11, 12°7& 15; Problem Set: 13

PTHERS AND EPOXIDES:

Structure & Nomenclature; Syntheslis § Heactions of Ethers and
Epoxldes. .

Chapter: 1347  Froblem Set: 14

ELECTROPHILIC AND NUCLEOPHILIC AROMATIC SUBSTITUTION:

Structure and sStablliry af Aromaltic Cempounds; Aromaticity;
Huckel's Rule; Nomenclatiure §f Aromatie Compounds.

Electréphilic Aromatic Substitutiom: The Arenium Ilon
Mechanism; Reactivity in Substituted Benrzene Rlings: Directing
Effects’af Substiruents; Nitrationy Halogenation: Sulfonation;
Diazonium Couplingry Friedel-Crafts Alkylation & HAeylation:
NMuoleophilic Arcmatic Substitution: The Additicn-Eliminatian
Mechanism; The ‘Eliminatien=Addition  Mechanism:  Benzyne
Intermediates: Oxidation & Redustion Reagtions of Aromatic
Coppoandes.

Chapters: 16 & 17; Problem Sets: 15§ 16

AMINES:

Nomenclature; Structure k- Basicity: Amines as Hucleophiles;
The Hofmann Elimination: The Cope Elimination: Arenediazonium
Saltsy Semi—-Plpacol Roarrangement: The Hofmanh Rearrangoment.

Chapter: 19;  Problem Set: 17



1l. NUCLEOFHILIC ADDITION To THE CARBONYL GROUP:

Nomenclature of Aldahydes. and ¥etonas; Review af Efntheszs of
Ketones and Aldehydes; -Structure -and Reactivity of the
Carbonyl Groupr Addition of HCHN, Water, Alcohols, Thiols, and
Amines; Addition of ﬂrganumetalllc Reagents; Oxidation and
Reduction of Aldehydes and Ketones; )

Chapter: 18; Problem Set: 18

. NUQLEOPHILIC ACYL SUBSTITUTION:

Homenolature of Carboxylic Aclds and Thelp Derivatives: The
Tetrabedral Mechanism; Structure and Reactivity; The Chemistry
of Carbexylic azids, acid chiorides, Anhydrides, Esters, &
Amides; ©rganometallic Reagents; Reduction Reactions. [

chapters: 20k 213 Problem Sets: A9 & 20

13. CARBANIONS:

Stability & Structure of Carbanions; Enols and Englate Ions;
Halogenation of Ketones; Alkylation of Enolare Ahionss: Enamine
Synthesis; The Cannizgaro Reaction: The Witrig srnfresls The
Aldol Condensationsi The Claisen Ester Condensatisns ;. Ambident
Nucleophilest Acetoacartic Esfter Synthesis; Halnnlc Ester
Synthesis: The Michael Reaction;. Theé Robinson Annulation,

Chapter: 22 ;  Problem Sgt: 21

STECIAL TOFICS

14, BIOMOLECULES:

A. Carbohydratas - Structure  -amd Homenclatura of
Carbohydrates; Chemistry of Monocsaccharides: Nucleosides
and Nucleotides; Glycolysis.

B.  Proteins: = _ sStructure, Properties ‘and Synthegis of
Aminpacids; Proteins & Enzymes; Hucleio: Acid & Protein’
Synthesis,

Chapters: 23 & 247 Problem Set: 22



LECTUORE. SESSTIO

Regular ‘attendance of lectures/seminars is essential to
achieve "a good understanding of thé ‘Gourse material., You are
encouraged - to ask question= and to participata in class
discusslons. Help is also available outside 'the ¢liss room. NO
APPOINTHENTS ARE NEEDED.

TENTATIVE LECTURE SCHEDULE

L SEMESTER

e — e
WEEK OF TOPICE
Sepb. 2 Introduction
7 Review: Structure & Bonding
14 is
23 Introducticn to Sterscochemistry
28 £
OO, L5 Free-Radical Substlitution: Reactions
12| Rucleophilic Substitutlen & Elimination Reactions
19 i
24 r
Nov. 2:| Electropnillt Addition to Carbon-carbon Multiple
Bonds
o p
16 The -Chemlstry of Alcochols
43 P
30 Introduction to Spectroscopy
Dec. 7 * FIRST TERM FIMAL EXAM &




ECTORE LE

WINTER SEMESTER

WEEK OF TOPICH H
Jan, 5 Introduction to Spaotroscapy
11 Ethers & Epaxide=
18 Eleotrophilie &:NHucledphilic Aromatig
Substitution
L 25 T
Feb. 1 The Chemistry &f amlnes
8 Nucleophilic addicion to Carbonyl Group:
i58 .
22 * WINTER BRERK '»
Mar. 1 Huclegphilic: Acyl ‘Subgtitution
B "
13 Carbanions I
22 2 |
249 Special Teplics
ART. B 3 5

* REVIEW *

12

A FINAL EXRM %




READING AND PROBLEM ASSIGHNMENTS

Problem =olving - is an essential part of this course. 1t will

guide your study in the right direction and alsoc will help you to
monitor your performance in the course.

Approximately ten guestions will be assigned as home work
every week. However, you are encouraged to sclve as many additional
problems. as; you c¢an. It :i8 important that' you' work ont these
problems indepﬂnﬂﬂntly, Seak help with the ones you: cannot solve
yourself. Unless instructed otherwise, Assignments are dos on
Fridays at %.00 AM. HO LATE ASSIGNMERTS ARE ACCEPTED. DOMN'T ASK!

FALL SEMESTER

L === = T
PROBLEM | CHAPTER FROBLEMS
SET &
1 1 23 aydie b ik, 32, 094, 035, 37541, 43-48 |
2 24, 25 -l 2T, 3038 e =41 !
3 31, 32 b=y Feh K P350375 A9, 40-4%
& 29,30, 3335, 37, 28, 4043, 45, 48

-9

33=3F,52335 3%y 4d=43,  do=4D

e e T ——F " Lol
WOl el o fom e | B

5 39-42, 44, 46, 48, 50-54
5 38, BE=57. 589-54, &6
2 20=22 35, 27, 28, 31~-33, 36,37 |
a8 05 Al atoag=a, g, 420 04F =51 0 B3 B R I
59, 61, 62 '
ﬂ P T4 2B-3D;,° 32, 34, 36, 38, £0-43, ‘A5
IS 26, 48, 2%, 36, 32
It 9 28-30, 32, 34-37, 39, £1=43
12 10 39-41, 45, 48-52, 54 a, b, 'e-g, 55, 56
——  aedy

*TEXT: L. G. Wada, Jr., Organic Chemistry, 2nd Ed., Prentice-Hall,
Inc., 1951,
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RBEADING AND PROBLEM ASSTGNMENTS

WINTER SEMESTER.

e
PROBLEM | CHAPTER’ PROBLEMS
SET # |
13 1l 1T
12 Z8, 30, F2-34, 38, 39-41
14 13 25=28,,3%, 33, 18, 09,:41 I
157 16 26, 126, /28, 31-3¢, 43
16 1 43=48, "51=54, Ba-5D
17 19 T 38, A0, 425 AL, 45,47 5L, 52,055
18 B 31, 35, 36, 39, 41, 43, 44, 48, 49, 53,
' B4 B, BT
16 z0 249=27,.29, 36, 32, 33, I5=41 :
20 1 19,48, “46, 4% 8184, 86, 58, &80, 62,63
21 22 6%; 645 86-68, T0-7%, 76,78
2 23 TEA
24

*TEXT: L. 0. Wade, Jr., Organic Chemistry, 2nd Ed., Prentice—~Hall,
Ino., 1991.




LABORATORY SESSIOHN

Laboratory eessions start at 3,00 PM sharp. Surprise Lab
guizzes will be administered at the beginning of the laboratory
perieod. All students are expected 'to ¢ome to the laboratory well
prepared. in, the experiment that is to beé performed and on tima,

Students are’ expected to attend all laboratery periocds.
Absences. due to illness must be substantiated. by presenting
suitable evidence to the Insrructor/Lab Technlclan. An opportunity
to make-up a lab will be given cnly for excused absences,

The laboratory ' experiments are designed to allew a well-
prepared studsnt to finish all the work within the allotted time.
If necessary, melting points and weights of dry samples may be
measured betiween 1500 and 1730 hours on Luesdays. ¥You may complete
any other unfinlshed part of the experiment during the reqular
laboratory period fthe following week. IT IS YOUR RESPONSIBILITY TO
COMPLETE THE LAB ON! TTME.

LABORATORY REPORT:

You must record averything yeu do and observe as you Carry out
your: axperiment. Use ‘a hard-cover laboratory notée book for  this
purpose. Do not copy Yhe prodedure from the laboratory manual. Kaéep
your note: book neat. Your notebook will be checked pericdically.

Formal lab reports should be writtenh using the format given in
your: laboratory manual. ‘The lab report should be handed) in with

vour sampiés at. the. beginnirg of the next laboratory pericd. NO
LATE LAB-REFPORTE ARE ACCEPTED.
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TEN v ORATORY SCHEDULE
—
DATE EXFERIMENT I
Sept. 14 | 1.  CHECK-IN & HYDROLYSIS OF METHYL SALICYLATE
21 |2, RECRYSTALLIZATION & THERMOWMETER CALIBRATION
28 |30 MINTURE MELTING FOINTS & THE IDENTIFICATION OF
AN UNHENOWN ALDEHYDE OR KETONE
Oct. 5 |.4.  TRIMYRISTIN FROM NUTMES
12 | » NGO LAD - I
19 | = HO LAE (MID~TERM EXAM) *
26 |'6.-  THE SEPARATION OF ‘ACIDZ, BASES AND NEUTRAL
COMPOUNDS
Navi 2 ) 6a '
9-}7. STEREOCHEMISTRY '
146 18, ALKANES, ALKENES & ARQMATIC HYDROGCARBONS
23| 9. A DIBASTC ACID FROM A CYCLIC SLKENE
30 | 10, THE DIELS=ALDER REACTION & RECRYSTALLLZATION
OF “AN “UNKNOWN
Jan. 11|12,  CHROMATOGRADHY
L8 | 10, - SORIUM . BOROHYDRIDE REDUCTION OF A KETONE
25| 14 .7 "GRIGMARD REACTION
Feb. 1 |\16..  ELECTROPHILIC & NUCLEOPHILIC AROMATIC.
SUBSTITUTION
8 155 ASPIRIN FROM SALICYLIC -ACID & SOAP FROM
TRINYRISTIN
15| » NO LAB (MID-TERM EXAM} "
22 | % NO LAB (WINTER BREAR) a
Mar. 1) 17. THE 'SYNTHESIS OF METHOXYCHLOR
8| 18: 1 QUALITATIVE ORGANTC -ANALYSIS
15} 16, e
22 |20 ;o

Check=out 4

Chemistry 60, Uni?ersfﬁé-



