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1. Subject Description: 

Subject: Organic and the biochemistry  

Organic chemistry will help the students to understand the meaning of the 

hydrocarbon compounds which also called organic compounds, such as alkane, 

alkene, etc. and how can the students differentiated between these organic families, 

by understanding their (nomenclatures, properties, and their general reactions). Also 

the students can learns the basic principal about the some important mechanism for 

the reactions of these organic compounds. On the other hand the students can 

understand the stereochemistry through these reactions. Also the students can be 

learning about the biomolecules such as lipids, carbohydrates, amino acids, and the 

biochemical processes.  

 

 

 

      2. Require Background or Experience 

Models of molecules. 
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 3. Subject Objective (Organic and Biochemistry). 

A. Knowledge and understanding: 

Students will have an understanding through study different subjects in organic and 

the biochemistry, like (nomenclatures, reactions, physical and chemicals properties) 

for the most organic compounds. On the other hand the students can be establishing 

the products which are the high yield through the mechanism of the reactions. Also 

the students will be able to know how the biochemical processes will occurs.    

 

 

B. Subject-specific and practical skills: 

  Students will be able to discuss topics relating to organic and the biochemistry with 

others in a meaningful way. 

 

     

4. Text book(s) and Readings: 

 

        1. B.C.Shank. 2002, Student Solutions Manual, Chemistry.7
th
ED.Mc Graw-Hill, Inc. 

New York.  

2- I.L.Finar.1975, Organic Chemistry, Stereochemistry And The Chemistry Of Natural 

Products. 5
th
ED. Longman, Inc. New York.  

3-R.T.Morrison, and R.N.Boyd.1973, Organic Chemistry. Allyn Bacon, Inc. USA.  

4-F.A.Carey. 2008, organic chemistry.7
th
 ED. McGraw-Hill,Inc. New York.  

 

 

 

5. Student Materials: 

    1. Textbook and References 

    2. Lecture Notes 

    3. CD and internet resources  

 

6. Collage Facilities  

    1. Classroom with Whiteboard and projection facilities 

    2. College library 

 

 

7. Subject Outline 

 

Organic chemistry; classes of hydrocarbon. Week1 

Homolysis and heterolysis; free radicals: chlorination of methane. Week2 

Alkyl groups; alkanes. Week3 

Nomenclature of the alkanes: IUPAC names of alkanes. Week4 

Reactions of the alkanes. Week5 

Halogenations; combustion. Week6 

Alkenes. Week7 

Nomenclature of the alkenes: IUPAC names. Week8 

Reactions of the alkenes: addition reactions. Week9 

Hydrogenations.   Week10 

First Exam.  

Hydrogen halides. Week11 
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Alkynes; Nomenclature of the alkynes: IUPAC names.  Week12 

Reactions of the alkynes. Week13 

Aromatic hydrocarbons: benzene; molecular formula: isomer number. 

Nomenclature of the benzene and its derivatives. 

Week14 

Reaction of the benzene: nitrations; halogenations. Week15 

Alcohols; Classification of the alcohols; nomenclature of the alcohols. Week16 

Reactions of the alcohols: hydrogen halides; carboxylic acids. Week17 

Second Exam  

Nomenclature of the carboxylic acids: common names; IUPAC names. 

; Reactions of the carboxylic acids: acidity; Conversion into acid 

chlorides; carbonyl compounds: aldehydes and ketones. 

Week18 

Nomenclature of the aldehydes and ketones: common name; IUPAC 

names; Reactions of the carbonyl compounds; the esters.   

Week19 

Nomenclature of the esters; reactions of the esters: conversion into 

acids: hydrolysis; Introduction to an acids and bases: acidity of 

aromatic and aliphatic carboxylic acids. 

Week20 

Third Exam  

Effect of substituents on acidity; basicity of aliphatic and aromatic 

amines. 

Week21 

Basicity of aromatic amines, Concept the carbanions ; Methods of 

generated of the carbanions; reactions involving carbanions.   

Week22 

Nucleophilic aliphatic substitution; substitution nucleophilic 

bimolecular (SN
2
); the (SN

2
) mechanism of nucleophilic substitution. 

Week23 

Elimination reactions: bimolecular elimination (E2). Unimolecular 

elimination (E1); Biochemistry: organic chemistry of biomolecules; 

lipids; occurrence and composition of fats. fats as sources of pure acids 

and alcohols. 

Week24 

Carbohydrates; mono saccharides; Osazone formation, Disaccharides; 

poly saccharides; amino acids and proteins; Properties of amino acids. 

Week25 

Preparation of amino acids; reaction of the amino acids; biochemical 

processes: mechanism of enzyme action: chymotrypsin. 

Week 26 

General review  Week 27  

 

 

8. Instructional Methods 

    a. Lecture / Discussion sessions 

    b. Questions and Answers 

    c. Homework's and Readings 

    d. Quizzes 

 

9. Evaluation of Outcomes 

Evaluation will be based on the following: 

 

 

    1
st
 Exam          100% 

    2
nd

Exam          100% 

    3
rd

 Exam          100% 

    Quizzes           10% 

    --------------------------------- 

     Total               40%. 

The total marks for theoretical 25/40.  
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10. Final Exam Data: 

    Pointed by the examination committee   

 

 

Sample of Questions and Answers. 

 

 

 Definition. Example:  

 Define the following concepts?  

 

1-Organic chemistry        2- hydrocarbons?  

 Answers:  

1- Is the branch of the sciences that deals mainly with the compounds that contain 

hydrogen and carbons.  

 

2- The Latin word for sugar is (saccharum). (+)-Glucose,                                                                                        

Cellulose, starch, and glycogen all belong to the class                                                

organiccompounds known as carbohydrates. 

Carbohydrates are polyhydroxy aldehydes, polyhydroxyketones. 

A carbohydrate that cannot be hydrolyzed to simpler compounds is called a 

monosaccharide. 

 

 Reactions. example:  

 Write the chemical equations for the reaction of the alkenes with the hydrogen?  

  Answer:  

 

 

 

 

 

 

 

 

And other different questions such as: blanks; explanations; mechanisms; comparison; 

nomenclature.  

 

Expect the product when 2-bromooctane treated with the sodium hydroxide in the 

presence of (ethanol-water) as solvent. Explain the transition state for the product.  

 

 

Solution:  
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The transition state for the product: 
 

 

 

 

 

 

 

 

 

 

 

Write a chemical equation for the dehydration of tert-butyl alcohol in the presence of 

20% of sulfuric acid with heating. Write all the steps of the mechanism of this reaction.  

Solution:  

 

 

 

 

 

The mechanism of the reaction:  

 

 

Step (1) protonation of tert-butyl alcohol.    

 

 

 

 

 

 

 

 

 

Step (2) dissociation of tert-butyloxonium ion.  

 

 

 

 

 

 

 

 

Step (3) deprotonation of tert-butyl cation.  

 

 

 

 

 


