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Introduction(Carbon Compounds, Chemical
Bondslionic, Covalent), Atomic and Molecular
orbitals, Hybridization, Polarity and Inductive
effect), Alkanes, Cycloalkanes(Alkyl groups,
IUPAC nomenclature, Physical properties,
Sources off, Synthesis. Reactions(Combustion,
Halgenation, Ring opening). Configuration,
cyclohexanes, Alkenes and Alkynes(IUPAC
nomenclature, Physical properties, Synthesis
(Dehydrohalogenation, from vicinal dihalides,
Dehydration of alcohols). Reactions(Acidity of
terminal alkynes, Addition reactions{Reduction,
Halogenation, Addition of HX = Markovnikov rule,
Carbonium ions and their stability, Reaction
mechanism), Addition in the presence of
peroxides, Hydration, Halohydrin formation),
Oxidation of Alkenes(KMnQ,, Peroxides and
Ozonolysis), Conjugated Dienes( Allyl radical and
stability, Allyl cation, 1,3-Butadiene-electron
delocalization, Resonance and the Stability of
conjugated dienes, 1,4-Addition and 1,4-
Cycloaddition reactions of diene),
Stereochemistry( Structural isomers and
Stereoisomerism, Enantiomers, Diastereomers
and Chirality, D and L, The R-S system,
Resolution, Molecules with more than one chiral
carbon, Reactions of chiral molecules: Inversion ,
Racemization), Aromatic Compound(Aromaic
character, Hukel rule, Nomenlature, Electrophilic
substitution reactions{Alkylation, Acylation,
Halogenatio, Sulphonation, Nitration; reaction
mechanism), Side chain halogenation and
oxidation, Reactivity and Orientation in
substituted benzene, Polynuclear aromatics).
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Learning the basic concepts of the followings:
definition of the organic chemistry, importance
and general properties of organic compounds,
chemical bonding and hybridization, polarity of
the bonds, classification of the hydrocarbons.

Bl oiehty 1A%~ el LS Bale Sl e
iy Al = e gy TSSO daty N = AL

L Spad s

Learning the basis of nomenclature, physical
properties, synthesis, and reactions of the
following organic classes: Alkanes, alkenes,
alkynes, aromatic hydrocarbons.
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Learning the stereochemistry including
conformational isomers, geometric isomers, and
optical isomers.
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Learning the following mechanisms: Substitution
by radicals, elimination, Electrophilic addition
and Electrophilic substitution.
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The ability of search and communications
through the internet.
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Recognize the basis of nomenclature, physical
properties, synthesis and reactions of the
following organic classes: alkanes, alkenes,
alkynes and aromatic hydrocarbons.

Jeadkl Ous Az SWel ias oY Jadasal) ol L

e S e

Acquire how to write a scheme for converting
one organic compound to another.
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Introduction, Safety, Lab. Equipments
Preparation and study of some organic

compound, spectroscopy and yield(%).

Example

Preparations and Reactions:

-Diels Alder Reaction

-Oxidation of side chain

-Reaction of SN1 K S,;, E;

-Nitration of Organic compounds

-Reduction of Nitor compounds

-Grignard Reaction

-Perkin condensation, -Friedel Craffts alkylation,
-Alder Condensation, -Esterification
-Polymerization, -Polystyrene, -Baekalite
-Isolation and Identification of Natural Products,
using TLC and CC in purification of organic
compounds
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Synthesis of various functionalized
organic comounds
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Dev elop techniques for Preparation of
| organic compounds.
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Acquire the skill of how to work in the
laboratory.
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Acquire the skill of how to work with
dangerous chemicals.
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Acquire the skill of how to work with
difTerent instruments in the laboratory
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Acquire the skill of how to prepare and
separate organic compounds.
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Introduction, Secondary metabolites, isolation,

separation and structural elucidation.
Isoprenoids: Terpenes, classification,
monoterpenes and sesquiterpenes. Steroids:
Triterpenoids and Sterols, Cardinolides,
Biosynthesis of Terpenoids and Steroids (Acetate

Pathway). Alkaloids, Classification,
Examples:Pyrrolidines, Piperidenes,
Isoquinolines, Quinolines, Indoles and Purines.
Biosynthesis of Alkaloids(Amino acid
Pathway).Alkaloids, Examples: Flavonoids,
Anthraquinones, Coumarins, Xanthones,.. and
Polyketide Pathway.
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Introduction to natural product
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Classification: terpenes, steroids,
alkaloids, flavonoids, coumarins,
anthraquinones, xanthones
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Biological importance. How to isolate
from the plants; to separate, purify and
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Production and uses of Petroleum and basic

Petrochemicals and Inorganic chemicals, Down

stream industries, Pioneers in the field of

Chemical and Downstream industries in the

Kingdom of Saudi Arabia.

Experiments include Preparation and
Characterization of selected petrochemicals and
non petrochemicals.
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Module Aims

Learning various aspects of the energy and
sources of raw materials.
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Learning about the basic products of industrial
synthesis.
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Learning about the olefin chemistry and 1,3
Diolefins
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Learning about the basic concepts of the
synthesis involving carbon monoxide and
oxidation products of ethylene
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Learning the basis of components for polyamides,
propene conversion products.
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Learning about the production and conversion of
aromatics.
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Learning how to write a scheme for converting
one compound to another by application of
various reactions.
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Learning the ability to think how to carry out
petrochemicals conversion
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Introduction, Structural elucidation by
Spectroscopic Methods; Ultraviolet{UV) and
Visible, Infrared(IR), ‘H and "’C Nuclear Magnetic
Resonance and Mass Spectrometry; Application
of these spectroscopic tools.
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Learning the basis of organic spectroscopy
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Learning how to interpret the ultraviolet,
infrared, nuclear magnetic resonance and

mass spectra of organic compounds
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Identifying the ultraviolet a{d visible spectra
1958

of organic compounds

Detecting and measuring thdynolecular -
vibration in the infrared spect tifyir
the functional groups in organic
Identifying chemical structure by nuclear
magnetic resonance spectroscopy
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Identifying chemical structure and molecular
weight by mass spectroscopy
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Identification of Unknown,
derivatives, Reports
Unknowns 1-5

Identification of Mixture components, separation

Preparation of
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Introduction to separation technique
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Identification of unknown organic
compound
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Physical and chemical properties of
organic compounds
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Preparation of organic derivatives
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Acquire the skill of how to work in the ]
laboratory.

A g Jaall I g o gl |

Acquire the skill of how to work with
dangerous chemicals.
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Introduction, Thermodynamic and Activation [ iy Jalinl Ay Saliogeill cCiijaly dedke
energy.

Physical and Chemical Methods to Follow a
Reaction Mechanism, reaction kinetics, Isotope
labeling, intermediate determination,
stereochemistry, crossover experiments,
Reactions: Acids and Bases, Nucleophilic
Substitution, Elimination Reactions, Electrophilic
Addition to a double bond, Nucleophilic Addition
to a carbonyl group, Rearrangements an free
radicals.
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Ability of the student to write the mechanism
of the reaction in a good level
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SNI/SNZ &E1/E2 o¥slis jLu T by Wan
3 JUa Y ey 1Y) Y1, Ay SN e sy

‘;A-'ﬂ)'h‘ Jw .‘JVJ'.A;, 'Q-LSQ““
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| and substitution by radicals
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mechanism of organic reactions
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Heterocycles, Nomenclature, Aromaticity, Five-
membered heterocycles: Pyrroles, Indoles,
Diazoles, Synthesis, Reactions, Cycloaddition
Reactions, Six-membered heterocycles, Pyridine,
quinoline, Basicity, Synthesis, Reactions.

Heterocyclic compounds versus microbes,
Antibiotics, antitumors and as Dyes. Biologically |
important Heterocycles, Uracils and Purins,
Carbohydrates, Definition, Nomenclature,
Classification, Monosaccarides: absolute
configuration, cyclic structures, oxidation,
reduction, osazones, ascorbic acid, amino sugars.
Oligosaccarides and Polysaccarides, Cellulose
technology, Amino acids, Proteins, Natural
amino acids: Properties, Synthesis and Reactions,
Synthesis of Peptides, Protein classification,
Lipids, Classification, Waxes, Oils and Fats
(Glycerides), Synthesis and Properties of
Glycerides, Glycolipids.
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Carbohydrates, amino acids and protein,
lipids
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Classification of polymers, Chemical and Physical
properties, General methods for polymer
synthesis, Condensation and Addition
polymerization, Copolymerization, Polymer
technology and application, Degradation and
Stabilization of polymers.

Petrochemicals from Natural gas, Benzene,
Toluene and Xylene.

¢ Aalal Gl p ASLash paalsh g Dlat sl Caleal
Spaly ¢ BED Spal cipatall ppuiaadl Latall 3yl

P

v galaniinlg Cs')‘,a!}ﬂ\ x.}ﬁa . 4 ! 'a)sul . ;j'a‘a‘r'l

ool TR Jalgally Syl S
el LA e A Aay il ol

- My ity ity

Module Aims

¢ okl il

Learning Polymer definition, properties,
general synthesis, types of polymerization
techniques and mechanisms of
polymerization, their stereochemistry and
industrial application
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Learning about: natural gas, oil importance,

properties, its origin and structure, methods |

of petrochemical production, chemistry of
industrial fibres.
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Learning local chemical industries, used
technology in manufacturing polyethylene,
polystyrene, PVC, and natural rubber.
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- Identifying Polymer definition, gty Sl Lo i
properties, general synthesis types of
polymerization techniques and
mechanisms of polymerization, their
stereochemistry and industrial
applications ) ) )
- |dentifying natural gas, oil importance, Unpad IS e 4ii 20,)
properties, its origin and structure,
methods of petrochemical production,
chemistry of industrial fibres
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Solubility, Extraction, Distillation

Physical constants: melting point, boiling point
Chromatography: Paper (PC), Column (CC), Thin
layer Chromatography(TLC)

Functional groups: Alkane, Alkene, Aromatic,
Organic halides, Hydroxy Comp., Nitro and amine
compounds, Aldehydes and Ketones,
Carbohydrate, Carboxylic acids and their
derivatives. Elemental Analysis.
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cylinders
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Introduction to separation technique
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Purification
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Complete identification of organic
compounds
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Organic halides(IUPAC nomenclature, Physncal'

properties, Synthesis, Grignard reagents, ol Al; ; a2l el Ul
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Organic Halides, Alcohols, ethers, phenols,
aldehydes, ketones, carboxylic (and their
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- In-class lecturing using smart board or
power point - Homework
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