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CHIRALITY

An object that cannot be superimposed
on its mirror image is called chiral

Mirrer Marror
Chiral objects Nonchiral objects
Nonsuperimposable Superimposable
mirror images mirror images

Some common examples of chiral and
achiral objects

g, F 0
OH + TC[ — |l | — HO-(.,, + Cl
H iy H

010é o

Red dot represents the incoming hydroxide ion and green dot represents the
outgoing halide ion

Nu: ——

>l

Methyl
(30)

Ethyl 1°
(1)

Isopropyl 2°
(0.02)

tert-butyl 3°
(0)

Steric effects in S,2 reaction. The relative rate of S,2 reaction is given in parenthesis

Elimination versus substitution

A chemical reaction is the result of competition; it is a race that is won by the fastest
runner. A  collection of molecules tend to do, by and large, what is easiest for them. An
alkyl halide with o-hydrogen atoms when reacted with a base or a nucleophile has two
competing routes: substitution (S,1 and S 2) and elimination. Which route will be taken
up depends upon the nature of alkyl halide, strength and size of base/nucleophile and
reaction conditions. Thus, a bulkier nucleophile will prefer to act as a base and abstracts
a proton rather than approach a tetravalent carbon atom (steric reasons) and vice versa.
Similarly, a primary alkyl halide will prefer a S .2 reaction, a secondary halide- S,2 or
elimination depending upon the strength of base/nucleophile and a tertiary halide- S 1 or
elimination depending upon the stability of carbocation or the more substituted alkene.

Elimination Substitution

Us



Polyhalogen Compounds

Carbon compounds containing more than one halogen atom are usually referred to as
polyhalogen compounds. Many of these compounds are useful in industry and agriculture.

Dichloro- methane (Methylene chloride) CHCI,

Dichloromethane is widely used as a solvent as a paint remover, as a propellant in aerosols,
and as a process solvent in the manufacture of drugs. It is also used as a metal cleaning and
finishing solvent. Methylene chloride harms the human central nervous system.

In humans, direct skin contact with methylene chloride causes intense burning and mild
redness of the skin. Direct contact with the eyes can burn the cornea.

Trichloro- methane (Chloroform) CHCI 3

Chemically, chloroform is employed as a solvent for fats, alkaloids, 10odine and other
substances. The major use of chloroform today is in the production of the freon refrigerant
R-22. It was once used as a general anaesthetic in surgery but has been replaced by less toxic,

safer anaesthetics, such as ether.

Chloroform is slowly oxidised by air in the presence of light to an extremely poisonous gas,
carbonyl chloride, also known as phosgene. It is therefore stored in closed dark coloured
bottles completely filled so that air 1s kept out.

2CHCl; + O, 2CoCl, +  2HC

Triiodo- methane (Iodoform) CHI,

It was used earlier as an antiseptic but the antiseptic properties are due to the liberation of
free iodine and not due to 1odoform itself. Due to its objectionable smell, it has been
replaced by other formulations containing iodine.

Tetrachloro-methane (Carbon tetrachloride) CCl,

It is produced in large quantities for use in the manufacture of refrigerants and propellants for
aerosol cans. It is also used as feedstock in the synthesis of chlorofluorocarbons and other

chemicals.

When carbon tetrachloride is released into the air, it rises to the atmosphere and depletes the
ozone layer. Depletion of the ozone layer is believed to increase human exposure to ultraviolet
rays, leading to increased skin cancer, eye diseases and disorders, and possible disruption of the

immune system.



Freons

The chlorofluorocarbon compounds of methane and ethane are collectively known as freons.
They are extremely stable, unreactive, non-toxic, non-corrosive and easily liquefiable gases.
Freon 12 (CCI2F2) is one of the most common freons in industrial use. It is manufactured
from tetrachloromethane by Swarts reaction. These are usually produced for aerosol
propellants, refrigeration and air conditioning purposes.

Most freon, even that used in refrigeration, eventually makes its way into the atmosphere
where it diffuses unchanged into the stratosphere. In stratosphere, freon is able to initiate
radical chain reactions that can upset the natural ozone balance.

p,p’-Dichlo- rodiphenyl-trichloro- ethane (DDT)
Cl
DDT, the first chlorinated organic insecticides, was
originally prepared by Paul Muller .

Paul Muller was awarded the Nobel Prize in Medicine Cl CI
and Physiology in 1948 for this discovery. The use of C
DDT increased enormously on a worldwide basis after
World War 11, primarily because of its effectiveness

against the mosquito that spreads malaria and lice that

carry typhus.




