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Introduction

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

Lectures (3)

Aliphatic Hydrocarbons

Classes of hydrocarbons: (saturated and unsaturated) — Nomenclature: (/UPAC and common names) — \somerism: (Structural and Geometrical) -
Physical properties of aliphatic hydrocarbons - Preparation of saturated hydrocarbons (Alkanes): (Hydrogenation of unsaturated hydrocarbons -
Hyadrolysis of alkyl Grignard reagent - Reaction of lithium dialkyl cuprates with alkyl halides) - Reactions of saturated hydrocarbons:
(Halogenations) - Preparation of Unsaturated hydrocarbons: (Alkenes and Alkynes): (E/imination reactions (Dehyadration, dehydrohalogenation
and dehalogenation reactions) and Saytzeff rule) - Reactions of Unsaturated hydrocarbons: (Electrophilic addition reactions (Markovnikov's rule),
hydrogenation halogenation, hydrohalogenation, and hydration - Oxidation reactions - Acidity of alkynes) -Uses of alkanes, alkenes and alkynes
Lectures (6)

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: (Oxrdation of alkylbenzenes) — Uses of aromatic compounds.

Lectures (2)

1St Midterm Exam




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: (Sa/t
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.

Lectures (3)

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.

Lectures (3)

Carbohydrates

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

Lectures (2)

29 Midterm Exam



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.

Lectures (3)

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.
Lectures (2)

Amino Acids, Peptides <and Proteins

Sources, classification and Structure - The acid—base Properties of Amino Acids - Reactions of amino acids: ( 7he Ninhydrin Reaction, Peptides -
Sanger reaction - Formation of an amide linkage (The peptide bond: Proteins)) - Structure of proteins — Importance of amino acids.

Lectures (2)

Nucleic Acids

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

Lectures (2)

Final Exam
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Course Objectives yiall dulyd CBlua

Upon successful completion of this course, the student will be able to:
eTo name organic compounds using ITUPAC system and common names.
JUPAC aUai 5 Al elawt) aladinl 4 seanl) LS jall e

e To recognize and apply functional groups regarding their physical properties, synthesis and transformation.
LY 5a 5 400 il Lpailiadsy 3laty Lo Lednkai g daaika ol e senall e o jeille
o To define the occurrence of organic compounds in nature.
Aagdall clatiall 8 4 pmall LS el e o jaille
e To understand the basic organic reactions for preparation and reactions of the related compounds.
A guand) Gl pall Cle iy pcaadl Clle Ll ciluululy 2lalyle
e T0 learn about composition and properties of carbohydrates, amino acids, proteins and nucleic acids.
A Al (aleal) g i g ol 5 e palaa) g il g S al s g 0 sSE e o paille
o To appreciate of the role of organic chemistry in understanding the principles of biochemistry
4\_\}\;}\ c.\_m.\ﬁ\ {salia ("GA @ 4_1}..4:)\ ;b.a.\ﬁ\ PER 4_1.&)\ JJJSJ.



Learning Domains And Course Learning Outcomes ol Ol s

1.0 Knowledge 4 pal)

11 To recognize structures of organic compounds.

A paanll LS all Al Al e o yalle
To memorize naming, constitutional isomer, physical properties and reactions

Al Y gatl) g edlelall 540l 5l (aibadll (lsSlaiall g il e (el ¢ guanl) LS pall drans (il
To learn about composition and properties of carbohydrates, amino acids, proteins and nucleic acids

A s i) mlea) 5 i g gl g isal) (alaa¥) s <l jn g0 KU ailiad g4 5 e o jaille



Learning Domains And Course Learning Outcomes ol Ol s

2.0

2.1

2.2

2.3

2.4

2.5

Cognitive Skills <) jlgeall
A pal
To differentiate between ionic and covalent bonds in chemical compounds.

AL LS pall 8 dpaaliall 5 45 Y1 Jaal g5l G el

To recognize the IUPAC nomenclature of organic chemical compounds.
Ay pazl) A8LaSl) ALS el JUPAC Clhiens e i paille

To differentiate between aromatic and non-aromatic compounds according to Huekel’s rule.
IS Baclal 68 5 4y plaall yue g (Al s H¥1) A plaall LS yall (G aaille

To predict the type of nucleophilic or electrophilic substitutions in organic reactions.
Ay panll OOl LGl 8 Aabd o STV 6 Al alSal) Jladiu) SBlelsd Ga Huaille

To know the importance of carbohydrates, amino acids, proteins and nucleic acids in our life.
Ll 8 4 5 sl (alaa) g i 5 yall 5 dpiaa¥) (alea¥) s )y g0 KU dsaal 43 jrae



Learning Domains And Course Learning Outcomes ol Ol s

3.0

3.1

3.2

4.0

4.1

4.2

5.0

5.1

Interpersonal Skills & Responsibility a) AN g dpaddl) & jlgal)

To prepare and recognize organic compounds and Write laboratory reports
Rl g 5 S Ay pmal) Sl s sl

Work independently and as a part of a team during class session.
dleadl danl VA 31 8 (pe ¢ 3aS 5 Jiuse (S Janlle

Communication, Information Technology, Numerical
e glall i 915385 aa Jalail) g Juai¥) &) jlga
Utilizing university electronic resources of learning.
Aralally 5 5KV alail) jalian (e 3aliiuYle

To interpret numerical, chemical and general scientific information.
Aalad) Apalall 5 Al 5 Apaaall il sheall il 5 oo

Psychomotor duS A (udll) &) jlgeall

To demonstrate safe handling of laboratory chemicals and glassware during experiment.
L il ol el ol il yuiadl 8 Ll 1 <l ) 5 ALl ol gl ae (oY) Jalacille



Jeall i) Loyl guia
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