All'the organic compounds are known to contain carbon as an essential
element. This fact has led us to define organic chemistry as the chemistry of
carbon compounds. The ionic compounds like carbonates, cyanides, carbides
and cyanates, etc. and the oxides of carbon are, however, classified as inorganic
compounds. Apart from carbon, most of the organic compounds contain
hydrogen and oxygen as well.

Organic compounds are famous for their large number and diverse
behaviour. Several million organic compounds are known to exist naturally or
have been synthesized in the laboratory. Organic molecules are usually large and
more complex in nature. They include life molecules like proteins, enzymes,
carbohydrates, lipids, vitamins and nucleic acids, pharmaceuticals and synthetic

fibres, etc.

The number of compounds formed by the element carbonis far more '

than the total number of compounds formed by all the rést of elements put
together. Thisis due to some un:que propertles oj‘ carbon
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The element cé?bcin s, presen]t\at the ¢enter of the penodlc table and it is
energetically not pCPSSIbI\e foriit to gain or lose electrons to. form ionic bonds.
Therefore;,]lltiﬁﬁ?nis four covalent bonds. Because of their small size, these
covalent bonds are short and strong enabling carbon to give strong and stable
bond with itself and with hydrogen, oxygen and nitrogen. The self-linking
property of carban is called catenation and due to this it forms long, straight and
branched chains and rings.

Carbon atom mostly forms covalent bonds with carbon, hydrogen,
oxygen, nitrogen and halogens, Compounds in which carbon forms single bond
with other atoms are called saturated compounds. These compounds are
generally represented by their structural formulas. Methane a saturated
compound, is represented by the following structural formula.
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H— ? —H  orits condensed form is CHa
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A structural formula thusshqwas\thf sym bols for the'atoms presentin the
compounds connected | \by short {ify \which represent the bonds present in
them, Other ex?mplﬁs ofsa‘tufated compounds are C,H,, CH,Cl, CH,0H, CH,NH,,

etc. |} \ll N

11.1 Hyrocarbons

The family of hydrocarbons constitutes a very large number of simple
organic compounds containing carbon and hydrogen only. Most of the fuels
which we use every day, for example, natural gas, LPG (Liquefied Petroleum Gas),
CNG (Compressed Natural Gas), petrol, diesel and kerosene oil, are all simple
hydrocarbons. These hydrocarbons also serve as a feedstock to prepare more
complex and useful compounds like plastics, med:cmes synthetlc fibres pamts
and varnishes. N\~ CAaNY [ (e~

Hydrocarbons are classrﬁed In’l:d severai structUraI types called alkanes,
alkenes, alkynes and aremattc hydr@cn's[rbons ‘Only alkanes are discussed in this
chapter. A VU




Metha neis the sam;:lest alkane and itis mainly used asa fuel butitisalso -

used to make hydrpgen \gas; ‘carbon black, carbon disulphide, chloroform,
hydrocyqnicacd et

11.2 Alkanes

Alkanes are the simplest family of hydrocarbons with only
carbon — carbon and carbon - hydrogen single bond. Alkanes are also called
saturated hydrocarbons because all the four valencies of carbon in them are fully
utilized either by hydrogen atoms or by other carbon atoms. For example, in
ethane (CH; —CH3) both the carbon atoms are fully saturated with single bonds.

Alkanes are represented by a general formula CH,, ., (where n is an
integer). Methane being the simplest hydrocarbon, is also called parent
hydrocarbon.

As a result of the great complexity and large number _ e11.1)
of organic compounds, it is not possible to name each SRS :
and every compound individually. The International- jR
Union of Pure & Applied Chemistry “has_devised a'

systematic way of naming Iorgamc compmunds called | Meth- 1
IUPAC nomenclature. | || || || |\ 1\ Eth- 5
According to) JUP AC: syétem “of nomenclature the 5 = - 3
entire naHe ofan organic compound has three parts: i
1.Root: lttells us the number of carbon atomsin |__But- 4
the longest continuous chain present in Pent- 5
the molecule. The roots upto ten carbon B 6
atoms are shown intable 11.1.
2.Suffix: 1t is added after the root and tells us Hepl )
aboutthe class of organic compounds. Oct- 8
3.Prefix: 1t is indicated before the root and tells Non- 9
us about the group or groups attached Dec- 10

to the longest chain.

To explain the above system, let us name the following compound.

CHg=— CH = LHz—=CH3




(a) Identlfy the Iongest contmuous cham present u’vthe mmpound:

(b) Identify the class of organic compound U\
(c) Identify the substltuenter s\ubstltuentswf present

This organic/ comp@ﬁnd ‘contains four carbon atoms in the longest
contlnuouﬁchjm End it belongs to the family of organic compounds called
Alkanes. fhe root is therefore But- and the suffix ~ane added to this. The organic
compound will thus be given the name Butane.

CH3 — CH — CH;— CHj

' N\
CHas

Longest continuous chain

The name of the only branch methyl- will be added to this name as prefix.
So the name will become:

CHg = €H —=— CHz——CH4

<«—— Bianch
Methylbutane \ R 5
\ UK A
To specify where the brane‘;h?qmgurs, rthé \Iomgesb'contlnuous chain is
numbered starting frem\ﬁh’e ehd\c}Q\Sﬁf 10 the branch. This number is then
attached to this prefrx L{he riame fthe above compound will then be:

NNV A .
N by OH s Ol

|

CH3

2-Methylbutane or iso-Butane

If acompound has no branches, its name will contain only root and suffix.

The cllstmgwshlng feature of a!kanes maklng them dlst:nct from other compounds is
their lack of reactivity towards usual chemical reagents.




1. N £ ghe ﬁdilowmg 'compounds according to [UPAC system of
nomenclature..

(i) (CH3); CH = CH j—Csz—--CHg (i) (CH3)2 CH — CH; — CHs

CHs
2. Drawthe structural formulae of the followmg saturated compounds.

CszB!’ CHgN Hz, CH 3CH20H

Exercise

following methods ] |
X 1 N
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_ |is'the name of a process in which hydrocarbons with higher
molecular masses are broken up into smaller hydrocarbons which are more
useful. This is done by heating the hydrocarbons at high temperature in the
presence of a catalyst.

Fractional distillation of petroleum gives naphtha which consists of a
mixture of liquid hydrocarbons. It is then heated at around 500°C in the presence
of catalyst called zeolite to give hydrocarbons which have five to ten carbon
atoms.

Cracklng of hydrocarbons helps ba{ance'“tl'\é avaflab Jlty c‘f pﬁtrbleum fractlons withthe
“demand -for them: When ctacF(llLVQ\t}'anai‘dxms blgger hydrocarbons into small _
hydrocarbons thefuelsuppl‘y is‘qmdreased That helps to balance demand with supply.

2. Reductmn ofAIkenes and Alkynes

Alkanes can be prepared by reducing alkenes and alkynes with hydrogen
gas in the presence of nickel metal as a catalyst, Methane cannot be prepared by
this method. The reaction is also called hydrogenation of alkenes and alkynes
and is an example of addition reaction. An addition reaction occurs when
hydrogen (H,) is added to an unsaturated compound.

- margarine.




Alkyl halldes AR- 1;r() canbe redgced\to alkanes W|th hyd rogen generated by
reaction of zmc m]etall W'th hydmchlt:ric acid.

- 11.4 Important Reactions

Alkanes are sometimes reffered to as paraffins which means “little
affinity”. This term describes their behaviour, for alkanes show little chemical
affinity for other substances and are chemically inert to most laboratory reagents.
However, alkanes do react with chlorine and oxygen under suitable conditions.
The unreactivity of alkanes may be explained on the basis of the non-polarity of
the bonds present in them. The electronegativity values of carbon {2.6) and
hydrogen (2.1) do not differ appreciably and the bonding, eigctrom”’ée\tween C-
H and C-C bond, are almost equallyshared {his fact ?nalqe{ alkanes almost non-
polar. In view of this, the reagengs ffqe Eﬂ{:l allcanes, bxidizing agents find no

reactionsitein alkah@m?‘reﬁuteste Whlthth y could be attached.
A\ \_-3 [

“afkanes give substitution reactions. The reactions which involve the
replacement of hydrogen of alkanes by an atom or a group of atoms like halogen
are called substitution reactions. Alkanes react with halogens especially chlorine
to give alkyl halides. Since these substitution reactions are carried out in the
presence of sunlight, these are called photochemical substitution reactions.




The reactlon may proceed aheaq a»nd\.,al the \.hydt*dgen atoms attached

CHzClz + HCl

chhloromethane

:_cH;el'zﬁ- jdz- ——’-'—» CHCly + HCI
L T L R Tnchloromethane or
chloroform :

CHCls + Cly -——"-l’-+ CEl S
e TR TR Tetrachloromethanear
carb@n tetrachlonde

Structural Formulae of the Products.

2. Combustion

Alkanes burn in oxygen or air to form CO, and H,0 with the evolution of
large amount of heat. The reactionis called combustion.

CHe(@) + 20,(g) ——> CO; + 2H,0(g) + heat
Methane i

2CHs — CHa (@) + 70;() ——> 4C0O, + 6H:0(g) + heat
- Ethane . e

d. Thicis




- :Ejfeduﬁﬁonm“dky ,ahdes W|th Zn/HC! alkyl halide is be*'g




iii)

(iv)

V)

(vi)

(vii)

(viii)

A Exercise

Tuc!ﬁ A Hhé carrect answer.

Which other atom is almost always present along with carbon atom in all
organic compounds?

(@) Oxygen (b) Nitrogen

(c) Hydrogen (d) Halogen

Which other metal can be used to reduce alkyl halides?

(@) Al (b) Mg (O Ni (d) Co

If naphtha undergoes a combustion reaction what products do you
expect toform?

(a) Alkanes (b) Alkenes

{¢) COzandH,0 (d) Both alkanes and alkenes

Why does a mixture of zinc and hydrochloric acid acts as a redmc:mg
agent? - \\ .'&.;f? L_

(a) Becausezincactsasa redUC|ngage;nt\ \)\\ "-\ \___ N ‘.' e

(b) Because atomic Wdrdqen IS’\pTQdUGedW th Zn / HCl which acts as a
reducing a eh’é,\ A\ VY =

() B sa Ie&ﬂlar hydrogen is produced with Zn / HCl which acts as

\\Hr}:ducmg agent.

(d) Because chloride ions are produced with Zn / HC| which act as a
reducing agent.

Which alkane will evolve the most amount of heat when it is burnt with

oxygen?

(a) Ethane (b) Propane
(¢) Butane {d) iso-Butane
indicate the most reactive hydrocarbon,
(@) CH3—CH; (b) CHy==CH,;
() CH===CH : (d) CH,4
Which hydrocarbon is responsible for explosions in coal mines?
a) Butane b)Pentane c)Methane ) Ethene

Which product will be fo:med when ethyl brormde (Cg Hs Br\) is- treated
with Zn/HCI \ =

(a) CHs4
£} CHy~

___{jgh) SN A
() CHe—CHa—CHy
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2.
i.
ii.
iil.
iv.
V.
Vi.
vii.

viil,

X,

‘butane?

(a) Cracking (" \
(c) Bromlnatldn \\ (d) lodination
wwman mo!es of oxygen will be required to completely burn propane?
N (a)4 moles (b) 5 moles () 3moles (d) 6 moles

Questions for Short Answers

Differentiate between an organic and an inorganic compound.

Why are organic compounds found in large numbers?

Name the products which are obtained when natural gas is oxidized under
controlled conditions. |

How naphtha fraction is decomposed to give lower hydrocarbons?

Write down the molecular formula, structured formula and the condensed
structural formula for iso-butane.

How are organic compounds useful for us?

Write down the names of five such organlc compoundSth‘(c”h exist
naturally? a ~ NN ;' ,ﬁ--; \ NS

Give [IUPAC nameto the foirowmg compénuhd
~\ ““. o v\ ‘/'

NIA
(R} NN
do the meltlng and boiling points of alkanes change when we move
from lower members to higher members?

Constructed Response Questions

Why do alkanes show little reactivity towards the other reagents?

Why does a mixture of natural gas and air explode?

How do you compare the melting and boiling points of inorganic and
organic compounds?

Reactions of alkanes with chlorine takes place in the presence of sunlight.
What s the role of sunlightin the reaction?

How do you compare the boiling point of n - butane with that of iso —

Why are orga nic compounds not ge_n_eraily soluble Ii'n'\i.j{zfa_;t‘er?i
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Describe ttje\m‘lno\\rt\a relor organic compoundsin daily life.

Wﬁ';d'@\hl\é,ﬁifbb'n\’ so important as an element that the whole branch of
chefnigtry is based onit?

A carbon—carbon single bond (C - C) does not behave as a functional group
but a carbon carbon double bond (C = C) does. Explain.

Explain {UPAC system of nomenclature for alkanes.

How combustion reaction of alkanes is useful for us?

Investigative Questions

When natural gas valve is kept open in the kitchen, the gas spreads through
the whole kitchen. This may cause an explosion. What is the reason of this
explosion and how can you avoid it?

“Neem"” is a common tree grown throughout our country. Comment o
medicinal benefits of this tree. s el
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Name a few popular medicines which are, in ﬁa@t:{é\iﬁa‘ni,'céayﬁpounds? _
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