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Fig. 10.1. Orbital structure of Methane.

In ethane. there are six C—H covalent bonds and one C—C covalent bond A, i e o,
methane, each C-H bond is the result of overlap of an sp* hybrid orbital from carbon, andap s o
from hydrogen. The C—C bond arises from the overlap of the sp” orbitals, one from eagh o
(F1g. 10.2). All C-H bonds and the C—C bond are & bonds.
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already observed, alkunes are relatively stable 0 common teapen

e avents, at room temperature. This s due o the fact that the o
and hydrogen (200 do not differ appreciably Thus the bond cleciron
s shared between them and the bond s almost nonpolar The © 0 bong

arc strong bonds. This explains why alkanes are stable 1o acids albuh
mperature.

Nonpolar and N ata e T
very strong l N EIT

—CI:—C-—- —C—H
wever, alkanes undergo two types of reactions :
) Substitution Reactions

) Thermal and Catalynic Reactions

jon of highly reactive free radicals.

e of the important reactions of alkanes are descobed denow

ar Chlorination. Alkanes renct With ehlovane so e e o
anhight, or st temperature of 300 400U vaekdag ©om
methune reacts With chlorne 1o give methn L omomde und 1K

) Halogenation. This imvolves the substituion of hvabopes w0 wliow

¢ reactions take place at high temperatures or om sdsewpmiae o lgh

we. polar reagents find no reaction sites on alkane molecwle s Furthermione
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Inactual practice, all the four substitution products (CH( " (RO, Ox
I'he extent to which each product is formed depends upon the mtial Chionne 10 melhene
tetrachlonide is the major product if an excess of chlorine is used. Miethy! chilonde w e
‘han excess of methane is used.

Ethane and higher alkanes react with chlorine in 2 similar wan an
products are obtained. For example, ethane rezcts with chiomne
monosubstitution product.

uv
CchHS + C|2 - hea?d’ Aol = ML
. Ethane . Cricrmatrans
Propane contains two types (primary and secondar o budrogen
monosubstitution products. Generally speaking, a tertars Svdrozer i o
wecondary hydrogen. A secondary hydrogen is more rew oiacnd tha
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ETHANE, CH,~CH,

) pet ot
Ethane occurs to the extent f10-2U]
Narural Gas.
. . o ed
Preparation. Ethane can be preparce -
. s woda-lime 10 a pyrea i re
(1) By heating sodium propionate with sod I
. g 4 ‘1f '1 4 o,
HCH Na + ' 1H £ v A . "clf’i
C . . Fthane

Sodium propnonﬂ[e

T . 1 gen., lormed by the -
. - . 12 nascent h_n d“ltk Y e a1,
(2) By the reduction of ethyl jodide, using ot g,

zinc-copper couple.
‘ je) —» CHzCH; + HI
CHsCH,l + 2[H] (from coup d
Ethyl iodide Ethane

(3) By the action of sodium metal on methyl iodide in dry ether solution. (Wirr- g, _

CH: + 2Na + CHS ,_Qﬂlf;,_'_’ CchHE -+ ZNa{
Methy! odide Ethane
Thin slices of sodium metal are suspended in dry ether contained in a small flagy e
reflux condenser and a tap-funnel. Methyl iodide is slowly added from the tap-funne] ang e -
evolved is collected over water. %

(4) By passing a mixture of ethylene and hydrogen over heated mckel catalvst

Ni
CH:=CH2 - H2 _\" > CH_:CHE
Ethylene Ethane

CH3CH,MgBr + H,O — CH3CH; « WM(OM)Br
Ethylmagnesium Ethane
bromide
Properties. Ethane is a colorless gas. It is sparingly xoluble in water but dissolves i oge
solvents like ethanol, ether, and benzene. It gives all the general reacthions of alkanes

CONFORMATIONS OF ALKANES

Free rotation is possible around C-C single bonds (s bonds). The different spatial arvangess
of a molecule that can be obtained by rotation around C-C single bonds are called Oonfarmate
Conformation Isomers,

a Bond
/ N\
aplap! \ v \ {J \ \

Flig 104 Free rolation ie poseiih® around O singte honde
(v bonda) The different apatinl AAREemerte of & flec de e
reaull from rotation about a single BONG A caled conismmnin
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Eclipsed Staggered
- 10.6. Ball-and-Stick models of eclipsed and staggered conformations of sthane

Fig. 10.7

Wren viewed from one end of the model along C-C axis (Big. 107 the models shown abhowe
- following conformational forms,
Fclipsed Form in which the rear methyl group is completely achipsed and onhy the one
e 1 e 1% Visible
) The Staggered Form in which the rent methyl group has been rotated upsade down (Fag 10 ¢
Wi
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