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What is organic chemistry?

Study of carbon, the compounds it makes, and the reactions it undergoes
over 16 million carbon-containing compounds are known because the C-C single
bond (348 kJ mol-1) and the C-H bond (412 kJ mol-1) are strong, carbon
compounds are stable carbon can form chains and rings



Chapter 1: Bonding and Isomerism

Methyl butyrate and propyl acetate are both organic flavors that are found in apples and
pears respectively and are structural isomers.
 
Structural Isomers are compounds that have the molecular formula (C5H10O2), but have
different connectivity hence different structural formulas.



Bonding and Isomerism

Questions ?
 
Why does sucrose melt at 1850C  while table salt melts at 801o C?
 
Why do both substances dissolve in water and olive oil does not?
 
Why does methyl butyrate smell like pears while  propyl acetate smell like
apple yet they have the same number and kind of atoms?
 
Bonding is the key to the structure, physical properties and chemical
behavior of different kinds of matter.
 
 
 



1.1 electrons are arranged in atoms
 
Atoms contain a small, dense nucles surrounded by electrons.
 
The nucleus is positively charged and contains most of the mass of the atom.
The nucleus consists of protons which are positively charged, and neutrons, which
are neutral.
 
The atomic number of an element is equal to the number of protons (and to the
number ofelectrons around the nucleus in a neutral atom.
 
Atomic weight is approximately equal to the sum of the number of protons and the
number of neutrons in the nucleus. Electrons are very light.
 
Electrons are concentrated in certains region of space around nucleus called orbitals.
Each orbital can contain a maximum of two electrons.
 
The orbitals, which differ in shape, are designated by the letters, s, p, d, and f.
 
Outer electrons, or valence electrons, are mainly involved in chemical bonding.









Ionic Compounds

1.2 ionic and covalent bonding
 
A- Ionic bond (consider the “Electrogenativity”)
 
The atom that gives up electrons becomes positively charged, a cation.
The atom that receives electrons becomes negatively charged, an anion.







B- The Covalent Bond

Covalent bonding (similar electronegativity)
Elements that are neither strongly electronegative nor strongly electropositive, or that
have similar electronegativity's, tend to form covalent bonds by sharing electron
pairs rather than completely transferring electrons.
 
Two (or more) atoms joined by covalent bonds constitute a molecule.
 
The energy to break it apart into atoms, we called bond energy.
 
The distance between two nuclei is bond length.



Carbon and the Covalent Bond



Draw the structures of dichloromethane and trichloromethane (chloroform)



Carbon-Carbon Single Bonds

C-C    1.54 Å
 
H-H    0.74 Å
 
C-H    1.09 Å
 
Cl-Cl    1.98 Å



p. 8b

A radical is a molecular fragment with an odd number of electrons



Polar Covalent Bonds



p. 10, Table 1-4



p. 10

Bond polarization in tetrachloromethane

Draw the structure of the refrigerant dichlorodifluoromethane CCl2F2  and indicate the
polarity of the bonds. (Prob. 1.11)



p. 11a

Multiple covalent bonds



p. 11c

Determine What, if anything is wrong with the following electron arrangement for carbon dioxide

Valence
 
The valence of an element is simply the number of bonds that an atom of the element can
form.
 
The number is normally equal to the number of electron needed to fill the valence shell.



p. 12a



p. 12b



p. 12, Table 1-5



p. 13

Isomerism and Writing Structural Formulas

Molecules that have the same kinds and numbers of atoms but different arrangements are
called isomers.
Structural (or constitutional) isomers are the compounds that have the same molecular
formula but different structural formulas.



p. 14



p. 15a



p. 15b

Abbreviated structural Formulas



p. 15d



p. 16b



p. 16c



p. 16d



p. 17a



p. 17b



p. 17c



p. 17d



p. 18a



p. 18b



p. 18c



p. 18d



p. 18f

Formal Charge

In some molecules may be charged, either positively or negatively. Because such charges
usually affect chemical reactions. Therefore, it is very important to know how to tell the
charge is located.
 
Consider the formula for hydronium ion, H3O+, the product of the reaction of a water
molecule with a proton.



To determine formal charge, we consider each atom to “own” all of its unshared
electrons plus only half of its shared electrons



p. 19a

Resonance

Sometimes, an electron pair is involved with more than two atoms.
 
Molecules and ions in which this occurs can not be adequately represented by a single
electron-dot structure



p. 20c

Physical measurement tell us that all three C-O bond length are identical: 1.31 Angstrom
(Å)
This distance is between the normal C=O (1.20 Å) and C-O (1.41 Å). We usually say the
real carbonate ion has s structure that is resonance hydride of the three contributing
resonance structures.



p. 21b

Arrow Formalisn
Arrow system is very important in Chemistry and has specific meaning.



p. 22b



p. 23, Fig. 1-2

Bonding: the sigma bond
Atomic orbitals. The s orbitals are spherical. The three orbitals are dumbbell shaped and mutually
perpendicular, oriented along the three coordinate axes, x, y, and z.



p. 23



p. 24, Fig. 1-5

Carbon sp3 hybrid orbitals In a carbon atom, the six electrons are arranged as shown below



p. 24, Fig. 1-6



p. 25, Fig. 1-7

Tetrahedral carbon; the bonding in methane



p. 25, Fig. 1-8



p. 25, Fig. 1-9



p. 26, Fig. 1-10



p. 26, Fig. 1-11



p. 27a

classification according to molecular framework
Acyclic             Cyclic                        Heterocyclic and Carbocyclic



p. 27, Fig. 1-12

Classification according to functional group
A list of main functional group



p. 28, Fig. 1-13a



p. 28, Fig. 1-13b



p. 29, Fig. 1-14



p. 29, Fig. 1-14a



p. 29, Fig. 1-14b



p. 29



p. 30, Table 1-6a



p. 31, Table 1-6b


