
1
st
 Lecture                                                                               Organic chemistry 

1 
Dr. Muslih S. Hamasharif                                                                                                             

 

Dr. Muslih S. Hamasharif 

 

 

 

 

 



1
st
 Lecture                                                                               Organic chemistry 

2 
Dr. Muslih S. Hamasharif                                                                                                             

Introduction of Organic chemistry: 

 Organic chemistry is the study of carbon compounds.  

The name "organic" is a relic of the days when chemical compounds were divided 

into two classes, inorganic and organic, depending upon where they had come 

from. 

 Inorganic compounds were those obtained from minerals; organic compounds 

were those obtained from vegetable or animal sources.  

 These compounds from organic sources had this in common: they all contained 

the element carbon. Although many compounds of carbon are still most 

conveniently isolated from plant and animal sources, most of them are 

synthesized.  

They are sometimes synthesized from inorganic substances like carbonates or 

cyanides, But more often from other organic compounds . 

    There are two larger reservoirs of organic material from which simple organic 

compounds are obtained : petroleum and coal. 

  

                   Petroleum                                                                                 Coal 

 

To the carbon atoms of these chains and rings, there are attached other atoms, 

chiefly hydrogen, but also fluorine, chlorine, , iodine, oxygen, nitrogen, sulfur, 

phosphorus, and many others, For example. 
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Each different arrangement of atoms correspond to a different compound, and each 

compound has its own characteristic set of chemical and physical properties. It is 

not surprising that more than ten million compounds of carbon are known today 

and that this number is growing by half a million a year.  

   Organic chemistry is a field of immense importance to technology: it is the 

chemistry of dyes and drugs, paper and ink, paints and plastics,- gasoline and 

rubber tires; it is the chemistry of the food we eat and the clothing we wear.  

 Organic chemistry is fundamental to biology and medicine. Living organism are 

made up chiefly of organic compounds. 

 

 

Structure and Properties 

Types of bonds: 

1-Ionic Bonds:  

       Ionic bond results from transfer of electrons, as, for example, in the formation 

of Sodium Chloride (NaCl). 

In the case of NaCl, the difference in electronegativity between Na (0.9) and Cl   

(3.16) is 2.1. Sodium has only one valence electron while chlorine has seven 

electron. 
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The electrostatic attraction between the oppositely charged ions is called an ionic 

bond. Such ionic bonds are typical of the salts formed by combination of the 

metallic elements on the far left side of the Periodic Table with the non-metallic 

elements on the far right side.  

 

2-Covalent Bonds: 

   The covalent bond results from sharing of electrons, as, for example, in the 

formation of the hydrogen molecule. Each hydrogen atom has a single electron; by 

sharing a pair of electrons, both hydrogens can complete their shells of two.  

    Two fluorine atoms, each with seven electrons in the valence shell, can complete 

their octets by sharing a pair of electrons. In a similar way we can visualise the 

formation of:  'HF, H2O, NH3, CH4, and CF4. Here, too, the bonding force is 

Electrostatic attraction:  
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Intermolecular forces 

1-Dipole – dipole interactions 

These forces occur when the partially positively charged part of a molecule 

interacts with the partially negatively charged part of the neighboring molecule. 

 

2-Hydrogen bonds (H-bonds): 

Hydrogen bond is the bonding product when hydrogen is attached to a highly 

electronegative atom, and another atom. The highly electronegative too and 

contain have pairs of electrons ionic.  

Look for Hydrogen atoms attached to N, O and F.  

Examples; 

 

 

3-Van der Waals forces (London dispersion forces) 

 The weakest intermolecular forces  

 They exist between all types of molecules 

 They increase with increasing the number of carbon atoms. 
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Electronic configuration. Pauli exclusion principle: 

     There are a number of "rules" that determine the way in which the electrons of 

an atom may be distributed, that determine the electronic configuration of an atom. 

    The most fundamental of these rules is the Pauli exclusion principle: (only two 

electrons can occupy any atomic orbital, and to do so these two must have opposite 

spins).  

 

For example:  

  

 

These electrons of opposite spins are said to be paired. Electrons of like spin tend 

to get as far from each other as possible.  

 

      The first ten elements of the Periodic Table have the electronic configurations 

shown in Table (see above). We see that an orbital becomes occupied only if the 

orbitals of lower energy are filled (e.g., 2s  after  ls ,  2p  after 2s).  
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 Bond dissociation energy. Homolysis and heterolysis: 

 We have seen that energy is liberated when atoms combine to form a molecule. 

         For a molecule to break into atoms, an equivalent amount of energy must be 

consumed. The amount of energy consumed or liberated when a bond is broken or 

formed is known as the bond dissociation energy.  

  The two electrons making up the covalent bond, one goes to each fragment; such 

bond-breaking is called homolysis . We shall also encounter reactions involving 

bond-breaking of a different kind: heterolysis, in which both bonding electrons go 

to the same fragment: 

 

Note: (These words are taken from the Greek : homo, the same, and hetero, 

different; To a chemist lysis means "cleavage “ ). 

 

Polarity of bonds: 

     Besides the properties already described, certain covalent bonds have another 

property: 

       Polarity. Two atoms joined by a covalent bond share electrons; their nuclei 

are held by the same electron cloud. But in most cases the two nuclei do not share 

the electrons equally; the electron cloud is denser about one atom than the other.  

      One end of the bond is thus relatively negative and the other end is relatively 

positive; that is, there is a negative pole and a positive pole. Such a bond is said to 

be a polar bond , or to possess polarity. 
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    We can indicate polarity by using the symbols (σ+), and   (σ-), which indicate 

partial (+) and partial (-) charges. (We say "delta plus " and "delta minus ".) For 

example : 

 

    We can expect a covalent bond to be polar if it joins atoms that differ in their 

tendency to attract electrons, that is, atoms that differ in electronegativity . 

Furthermore, the greater the difference in electronegativity, the more polar the 

bond will be.  

 

 

 

 

Polarity of molecules: 

       A molecule is polar if the center of negative charge does not coincide with the 

center of positive charge. Such a molecule constitutes a dipole: (two equal and 

opposite charges separated in space). A dipole is often symbolized by ( µ).   The 

molecule possesses a dipole moment,  

       Molecules like (H2, O2, N2, Cl2, and Br2)  have zero dipole moments, that is, 

are non-polar. The two identical atoms of each of these molecules have, of course, 

the same electronegativity and share electrons equally.  

       A molecule like hydrogen fluoride (HF) has the large dipole moment of (1.75 

D). Although hydrogen fluoride is a small molecule, the very high electronegative 

fluorine pulls the electrons strongly.  
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Methane and carbon tetrachloride, CCl4, have zero dipole moments. We certainly 

would expect the bonds-of carbon tetrachloride at least to be polar; because of the 

very symmetrical tetrahedral arrangement, however, they exactly cancel each other 

out:  

 

 

 

Solubility:  

When a solid or liquid dissolves or miscible, the structural units-ions or molecules 

become separated from each other, and the spaces in between become occupied by 

solvent molecules.  

 

     A great deal of energy is necessary to overcome the powerful electrostatic forces 

holding together an ionic lattice. Only water or other highly polar solvents are able 

to dissolve ionic compounds. 

   In solution each ion is surrounded by a cluster of solvent molecules, and is said 

to be (solvated); if the solvent happens to be water, the ion is said to be hydrated.  
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     The solubility characteristics of non-ionic compounds are determined chiefly by 

their polarity. Non-polar or weakly polar compounds dissolve in non-polar or 

weakly polar solvents; highly polar compounds dissolve in highly polar solvents. 

(Like dissolves like) is an extremely useful rule of thumb.  

Methane dissolves in carbon tetrachloride Neither methane nor carbon 

tetrachloride is readily soluble in water. In contrast, the highly polar organic 

compound methanol, CH3OH, is quite soluble in water.  

 

 

 

 Acids and bases: 

1-Arrhenius Theory: 

Acid: Substance that produces H+ in aqueous solution. 

 

Base: Substance that produces OH in aqueous solution. 
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2- According to the Bronsted-Lowry definition,  

---an acid is a substance that donate a proton. 

---a base is a substance that accepts a proton. 

When sulfuric acid (H2SO4) dissolves in water, the acid H2S04 gives up a proton 

(hydrogen nucleus) to the base H20 to form the new acid ( H3O
+
)and the new base 

(HS04
-
).  

 

When hydrogen chloride reacts with ammonia, the acid HCl gives up a proton to 

the base NH3 to form the new acid (NH4+) and the new base (C1-). 

 

3-According to the Lewis definition: 

(A Lewis acid is any species that can accept an electron pair to form a coordinate 

covalent bond, and A Lewis base is any species that can donate an electron pair to 

form a coorddinate covalent bond). Thus an acid is an electron-pair acceptor and a 

base is an electron-pair donor.  

        A proton (H
+
) is an acid because it is deficient in electrons, and needs an 

electron pair to complete its valence shell. Hydroxide ion    (OH
-
) ammonia (NH3), 

and water (H2O) are bases because they contain electron pairs available for 

sharing. 
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     In boron trifluoride, (BF3) ,boron has only six electrons in its outer shell and 

hence tends to accept another pair to complete its octet.  

Boron trifluoride is an acid and combines with such bases as ammonia or diethyl 

ether.  

 

 

Isomerism:  

       The compound ethyl alcohol( CH3CH2OH) is a liquid boiling ( 78 °C) if a 

piece of sodium metal is dropped into a test tube containing ethyl alcohol, there is 

a vigorous bubbling and the sodium metal is consumed; hydrogen gas is evolved 

and there is left behind a compound of formula (C2H5ONa).  

 

       The compound dimethyl ether (CH3OCH3)is a gas with a boiling point of (- 24 

°C). It is clearly a different substance from ethyl alcohol, differing not only in its 

physical properties but also in its chemical properties. It does not react at all with 

sodium metal. Like ethyl alcohol, It has the same molecular weight as ethyl 

alcohol.  

CH3CH2OH   +   Na                             CH3CH2ONa  + H2

CH3OCH3   +   Na                             No Reaction
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  Here we have two substances, ethyl alcohol and dimethyl ether, which have the 

same molecular formula, (C2H60), and yet quite clearly are different compounds.  

    They differ in molecular structure. Ethyl alcbhol has the structure represented by 

(I), and dimethyl ether the structure represented by (II).  

 

Different    compounds that have the same molecular formula are called isomers 

(Greek: iso, equal; mers, part). They contain the same numbers of the same kinds 

of atoms, but the atoms are attached to one another in different ways.  

    Isomers are different compounds because they have different molecular 

structures. 
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