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Introduction
Types of chemical bonds: (lonic and covalent bonds) - Atomic and molecular orbital: (sigma and pi bond) - Hybridization (sp3, sp?, sp) - Inductive
effect, polarization, and Stability of carbocations - Classification of organic compounds and functional groups.

Aliphatic Hydrocarbons

Classes of hydrocarbons: (saturated and unsaturated) — Nomenclature: (IUPAC and common names) — Isomerism: (Structural and Geometrical) -
Physical properties of aliphatic hydrocarbons - Preparation of saturated hydrocarbons (Alkanes): (Hydrogenation of unsaturated hydrocarbons -
Hydrolysis of alkyl Grignard reagent - Reaction of lithium dialkyl cuprates with alkyl halides) - Reactions of saturated hydrocarbons:
(Halogenations) - Preparation of Unsaturated hydrocarbons: (Alkenes and Alkynes): (Elimination reactions (Dehydration, dehydrohalogenation
and dehalogenation reactions) and Saytzeff rule) - Reactions of Unsaturated hydrocarbons: (Electrophilic addition reactions (Markovnikov's rule),

hidroienation haloienation, hidrohalogenation, and hydration - Oxidation reactions - Acidity of alkynes) -Uses of alkanes, alkenes and alkynes

Aromatic compounds
Aromaticity: structure and bonding requirements and Hiickel's rule - Nomenclature of aromatic compounds - Electrophilic aromatic substitution
reactions: (Alkylation, acylation, halogenations, nitration and sulfonation) - Effects of substituents on electrophilic aromatic substitution reactions -

Side-chain reactions: iOxidation of alkylbenzenes) — Uses of aromatic compounds.

15t Midterm Exam (15 points)




Alcohols, Phenols and Ethers

Structure, classifications and nomenclature - Physical properties - Preparation of alcohols and phenols: (Hydration of alkenes - Nucleophilic
substitution reaction of alkyl halides - Reduction of aldehydes, ketones and acids - Addition of Grignard compounds to aldehydes and ketones) -
Preparation of Phenols: (Benzene sulfonic acids) - Preparation of ethers (Williamson synthesis) - Reactions of Alcohols, Phenols and Ethers: (Salt
formation of alcohols and phenols (Acidity of phenols and Reaction of Alcohols with Sodium metal) - Reactions of Alcohols and Ethers with
Hydrogen halides - Conversion of Alcohols to alkyl halides - Oxidation of alcohols - Electrophilic substitution reactions of phenols) - Alcohols
with More Than One Hydroxyl Group; glycols - Uses of aromatic alcohols, phenols and Ethers.

Two Lectures (Week 7 & 8)

Aldehydes and Ketones
Structure and Nomenclature - Physical properties - Preparation of aldehydes and ketones: (Hydration of alkynes - Ozonolysis of alkynes - Friedel-
Crafts acylation - Oxidation of alcohols) - Reactions of aldehydes and ketones: (Nucleophilic addition reaction (addition of hydrogen cyanide,

Reduction, Grignard addition, addition of Alcohol (hemiacetal and acetal Formation), addition of ammonia and amine derivatives) - Uses of
aldehydes and ketones.

One Lecture (Week 9)

Carbohydrates

Definitions and Classification (monosaccharides, disaccharides and polysaccharides) — Monosaccharides: (Nomenclature - Structure (Optical
isomerism, cyclic structure, Fischer Projection, Haworth Formulas)) - Reactions of Monosaccharides: (Reduction and oxidation of
monosaccharides) — Disaccharides: (Maltose, Cellobiose, Sucrose and Lactose) — Polysaccharides: (Cellulose and Starch) - Uses of
Carbohydrates.

One Lecture (Week 10)

2" Midterm Exam (15 points)
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Carboxylic acids and Their Derivatives
Structure and Nomenclature - Physical properties - Acidity of Carboxylic acids - Preparation: (Hydrolysis of nitrile - Carbonation of Grignard

reagents) - Reactions of carboxylic acids: (Salt Formation - Ester, amide, anhydride, and acid chloride formation) - Uses of Carboxylic acids and Their
Derivatives.

Amines

Structure of amines - Nomenclature of amines - Physical properties of amines - Basicity of amines - Preparation of amines: (Reduction of nitro
compounds, nitriles and amides - Alkylation of ammonia) - Reactions of amines: (Sulfa drugs - Diazonium salts (Formation and Replacement
reactions) - Uses of Amines.

Amino Acids, Peptides, and Proteins
Sources, classification and Structure - The acid—base Properties of Amino Acids - Reactions of amino acids: (The Ninhydrin Reaction, Peptides -
Sanger reaction - Formation of an amide linkage (The peptide bond: Proteins)) - Structure of proteins — Importance of amino acids.

Nucleic Acids

Chemical Structure: (General structure (Nucleoside, Nucleotide and Nucleic acids) - DNA,; structure - RNA; structure and types) - Importance of
amino acids

Final Exam — 40 points
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Organic Chemistry

A SHORT COURSE

Organic Chemistry

A SHORT COURSE

Harold Hart
Michigan State University

HART \\ HADAD CRAINE HART
=" BROOKS/COLE
1 CENGAGE Learming:

i o Beasl + Japon «Koren » Maxico « Siegapore + Spain « Unieed Kigdom « United States

- Organic chemistry: A short course by | Harold Hart, David J. Hart and Leslie E. Craine, Houghton Mifflin Company, USA.
- Elements of Organic Chemistry (second edition) is written by Isaak Zimmerman and Henry Zimmerman and published by

Macmillan Publishing Co., Inc. New York in 1983.
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Upon successful completion of this course, the student will be able to:
¢ To name organic compounds using ITUPAC system and common names.
JUPAC alkai g 23Lil) ¢lan) aladiinly &) puaell S yal) 4o

e T0 recognize and apply functional groups regarding their physical properties, synthesis and transformation.
LY ga 5 400 5l Lpailiady ety Laid Lginat g dpuls 5l Cile ganall e (5 pxille
o To define the occurrence of organic compounds in nature.
Axpbl) Glatiall 84 ganl) GLS jal) e i jaille
¢ To understand the basic organic reactions for preparation and reactions of the related compounds.
A guandl LS pall OOy juzaadl Elle Ll luauly alalYle
¢ T0 learn about composition and properties of carbohydrates, amino acids, proteins and nucleic acids.
Ay gill alea ) g iy il 5 Aned) Galeals <l 50 S Gal g (p oS5 e i paiille
oTo appreciate of the role of organic chemistry in understanding the principles of biochemistry
A ) slasSl toolia agh 8 pmall sLal) o diaal e



Course Learning Outcomes

1.0 Knowledge 43
11 To recognize structures of organic compounds.

A sazanl) LS Hall LSl Al e (i yille
12 To memorize naming, constitutional isomer, physical properties and reactions

AilaSl Y sall g el 5 Al 5l (ailiadl) ccilSladl ¢l e Ca il el gmall LS all dpanss il
To learn about composition and properties of carbohydrates, amino acids, proteins and nucleic
1.3 acids
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2.0 Cognitive Skills 48 pal) & jlgall

51 To differentiate between ionic and covalent bonds in chemical compounds.
| Al K1 LS jall (8 dpanluaill 5 45 ) Jasl g0 (e pactille

To recognize the IUPAC nomenclature of organic chemical compounds.

22 gl i€l LS Sl JUPAC s e i ol

To differentiate between aromatic and non-aromatic compounds according to Huekel’s rule.

23 JSsh 8l iy g el (e s 31) A lanl) S el i il
To predict the type of nucleophilic or electrophilic substitutions in organic reactions.

2.4 . N .

To know the importance of carbohydrates, amino acids, proteins and nucleic acids in our life.
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3.0 Interpersonal Skills & Responsibility o) A g dpadld) il jlgall
To prepare and recognize organic compounds and Write laboratory reports
3.1 iSall YIS 54 gianll SIS jall juiaad g jndille
39 Work independently and as a part of a team during class session.
' Aleall daadl DA (33 8 (e ¢ 2S5 Sl S50 Janlle
40 Communication, Information Technology, Numerical
' il glaal) Lia o 53K aa Jalail) g Juady) il jlgea
Utilizing university electronic resources of learning.
4.1 Andally g IV adal) alian (e Baliiale
49 To interpret numerical, chemical and general scientific information.
' Aaladl Apalall 5 ApaS 5 Apanal) il laall Uit 5y
5.0 Psychomotor 18 a (udil) &l jlgaall

To demonstrate safe handling of laboratory chemicals and glassware during experiment.
5.1 G yadll ol ya) ol ol paad) 8 Auala 30 <l 5o 5 AiLasSl o) sall pa aY) Jalaille
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Task

1t Midterm Exam

n 2"d Midterm Exam 15
n Lab Practical 30
n Final Exam 40

Important Notes:

1) 60 points and above is required to pass this class.

2) Missing 25% of the attendance in either the class or the lab
will lead to a denial of taking the final exam, and to receive
a letter grade (DN — Denied) on the official transcript.
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