HYDROCARBON

LESSON - 9 TEREET

Some Key Points

* Hydrocarbon
A compound of carbon and hydrogen is known
as hydrocarbon.

* Saturated Hydrocarbon
A hydrocarbon is said to be saturated if it con-
tains only C—C single bonds.
For example: METHANE

* Usaturated Hydrocarbon
Hydrocarbon with double and triple bonds
Example; Ethene,butene ethyne, propyne
CH2=CH2, CH=CH

* Aromatic Hydrocarbon
Benzene and its derivatives are called aromatic
compounds.
Example: Benzene, Toluene

¢ Alicyclic Compounds
Cyclic compounds which consist only of carbon
atoms are called alicyclic or carbocyclic com-
pounds.

* Heterocyclic Compounds
Cyclic compounds in which the ring atoms are
of carbon and some other element (For exam-
ple, N, S, or O) are called heterocyclic com-
pounds.

* Alkanes
Alkanes are the simplest organic compounds
made of carbon and hydrogen only.They have
the general formula CnHan+2 (wWhere n = 1, 2,
3, etc.)

Number
of Formula Name
C atoms
1. CHa4 methane
2. CyHg ethane
3. CsHg propane
4. C4Hio butane
5. CsHio pentane
6. CesHi4 hexane
7. C7His heptane
8. CsHisg octane
9. CoHag nonane
10. CioH2 decane

L

ALKENE; General formula is CnyHan, Where, N =

1,2,3..
\,\
* Alkynes

Alkynes are characterised by the presence of
a triple bond in the molecule.

Their general formula is CnH2n-2.

N

Structure of Benzene: Molecular formula of ben-
zene is Ce¢Hs. This indicates that benzene is a
highly unsaturated compound. In 1865, Kekule
gave the cyclic planar structure of benzene with
six carbons with alternate double and single
bonds.

Failure of Kekule’s structure: Kekule structure of
benzene failed to explain the unique stability and
its preference to substitution reaction than addition
reactions.

Orbital structure of benzene: All six carbon atoms
in benzene are sp2 hybridized. The sp2 hybrid
orbitals overlap with each other and with s orbitals
of the six hydrogen atoms forming C—C and C-H
o-bonds.

Conditions for Aromaticity:

(i) An aromatic compound is cyclic and pla-
nar.
(i) Each atom in an aromatic ring has a p

orbital. These p orbitals must be parallel
so that a continuous overlap is possible
around the ring.

(iii) The cyclic m molecular orbital (electron
cloud) formed by overlap of p orbitals must
contain (4n + 2) w electrons. Where n =
integer (0, 1, 2, 3, etc.). This is known as
Huckel rule.




Preparation of Benzene: Benzene is commercially
isolated from coal tar. However, there are some
synthetic methods which are applied in the labora-
tory for the preparation of benzene.

CeHsCOONa + NaOH +C,CO3 — CgHs
CeHsOH +Zn %' 5 Cg Hs

red hot Iron tube

3CH=CH CeHe

* Hydrocarbons: They are compounds of carbon
and hydrogen only.
Open Chain saturated compound—Alkane
Unsaturated Compound—Alkenes and Alkynes
Aromatic Compound—Benzene and its deriv-
atives Terminal alkynes are weakly acidic in
nature.

* Conformation: Spatial arrangements obtained
by rotation around carbon-carbon sigma bonds.

* Eclipsed Conformation: Less stable because
of more repulsion between bond pairs of elec-
trons.

e Staggered: It is more stable since there is
less repulsion between bond pairs of electrons.

¢ Geometrical isomerism: Observed only in
compounds containing a double bond.

* Stability of benzene. Is explained on the basis
of resonance hybrid.

* Arenes: Take part in electrophilic substitution
reaction.

Aromaticity is determined by Huckle’s rule
(4n+2) electron rule

CH4 + Cl2 + energy — CH3Cl + CH2Cl2 + CHCI3
+ CCly + HCI

CHs + 202 — CO2(g) + 2H20 + 212.9 kcal
CaHs(g) + 502(g) — 3CO2(g) + 4H20(g) + 488.8 keal

kcal 2CgH1s(g) + 2502(g) — 16C0O2(g) + 18H20(g)
+ 2448 kcal

Key Points
Important Chemical Reaction
1. Wurtz Reaction
2R-X +2 Na DY ERSr ) R_R + 2NaBr

2. Decarboxylation

R-COONa + NaOH ~a> R-H + NazCO3

3. Kolbes Electrolytic Method

2R — COONa + H,0 Electrolysis
2NaOH

* Markovnikov Rule: The rule states that -ve part of the

R-R+2CO; + Hy +

addendum molecule gets attached to that carbon atom which
possesses a lesser number of Hydrogen atom

4. CH3—CH = CH, + Hx —> CH;3 — “H _ CH3; x=C1, Br, 1
X
5. Kharash Effect: (Peroxide effect)

CHs— CH = CH, + HBr {C6HsC000> | . oy, — CHo

Only H Br under goes peroxide effect Br

6. Ozonoyisic: Reaction of Alkene with ozone (O3), followed
by hydrolysis is the presence of Zn & Water

R-CH=CH-R+0; 2VH0, R _CHO +R - CHO
R-C=C-R+0; 20, r_cO-R+R-CO-R
R R
7. Friedel Crafts Alkylation Reaction
CIl‘I3

a. @ + CH,C] 2ah-AICh @ +HCI

b. Acylation reaction
COCH;

|
@ + CHsCOCI Milch» @ +HCI

8. 3CH=CH Red hot Fe tube

9. Saytzeff's Rule: If there is chance of formation of two
or more alkene, then that alkene is formed which is highly
substituted at (C=C) carbon-carbon double bond

alc KoH

CH; - ClH — CH; — CHj3 T
Cl

CH; - CH=CH-CH;+ KCl + H,0
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CHa(g) + 202(g)CO2(g) + 2H20(g) + 212.9 kcal
CsHs(g) + 502(g) — 3COa(g) + 4H20(g) + 488.8 keal

2CsH1s(g) + 2502(g) — 16C02(g) + 18H20(g) +
2448 kcal

Key Points
Important Chemical Reaction

1. Wurtz Reaction
2R-X +2 Na Dy Bther g R + 2NaBr

2. Decarboxylation

R-COONa + NaOH 2% R_H + Na;CO;

3. Kolbes Electrolytic Method

2R — COONa + HyO —EIeeolySiS, p R 4+ 2C0; + Hy +
2NaOH
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4. CH3—CH =CH; + HX —> CH3 — ;" — CH3; x=Cl, Br, 1
5. Kharash Effect: (Peroxide effect)



CHs— CH = CH, + HBr {CeHsC0)20:

CH;-CH, - Cﬁz

Only H Br under goes peroxide effect B

6. AAAAE: Feifaer TTF ¢ & o Gw 3k
gl FI 3URATT H gresifefad & §1g 3T (O3) &
Y TedhieT $r AT & AT Fer siar &

CH2=CHp + O3 +Zn + H0 —2HCHO
R-CH=CH-R+0; 20 R _CHO +R - CHO

R-C=C-R+0; 20, R _CO-R+R-CO-R
R R
7. Friedel Crafts Alkylation Reaction
CH3

|
anh. AlCl3
a. @ + CH3Cl @ +HCl

b. Acylation reaction

COCHj;

|
h. 1
@ + CH3COCI a“—AAlCE’, +HCI

8 3CH=CH Red hot Fe tube @
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CHs — CIH — CH; — CHj3
Cl

CH3 - CH=CH - CH3+ KCl + H,0O

MULTIPLE CHOICE QUESTIONS
a5 el va:

1. Total number of secondary carbon atom in
CH3CH2CH(CH3)CH2CHs is
a) One b) two
c) three d) four
CH3CH2CH(CH3)CH2CH3 # gfadas #reer &r
Tl WEAT §
a) TH b) ar
c) dre d) IR
2. Structure of 2-Methylpentane is
a) CH3CH(CH3)CH2CH2CHs3
b) CH3CH(CH3)CH(CH3)CH3
c) CH3CH2CH3
d) CH3CH2CH2CH2CH3
2-AfedeT v T §
a) CH3CH(CH3)CH2CH2CHs3

b) CH3CH(CH3)CH(CH3)CHs
c) CH3CH2CH3
d) CH3CH2CH2CH2CH3

Number of isomers possible for C7Hs¢ is

a) Ten b) Nine

c) Five d) Fourteen
C7H1e & foT wanfda waA@Taar @ ¥ &
a) &d b) =it

c) d) dieg
CH3CH=CH, +H, — = » A, A is

a) butane b) propyne

C) propane d) pentane
CH3CH=CH; +H, — ™ » A, A ¥

a) g b) e

c) wiue d) Yo
CH3-Cl+H2 +Zn+HClI ——— X, X is

a) Ethane b) Methane

c) Cloroethane d) None
CH3-Cl+Hz +Zn+HCl —— > X, X §

a) T b) HIT

c) FARITAT d) F$ 7

Wurtz reaction is used for the preparation of
a) Alkane b) Alkene

¢) Haloalkane d) None

géor FAATHFAT F1 v FEd AwEa & Qv
foar e ¥

a) Tohol b) Toshlol
c) golllcched d) g A

CH3CH(CI)CHs + Na — " 5 Y, Y is
a) CHaCH(CHs3)CH(CH3)CH3

b) CHs CHCH3CH2CH2CH3

¢) CHsCH 2CHs

d) CH3CH2CH2CHCH3CH2CHs3

CHsCH(CI)CHs + Na — &% , v, v §

a) CH3CH(CH3)CH(CH3)CHs

b) CHs CHCH3zCH2CH2CH3

c¢) CH3CH 2CHs

d) CH3CH2CH2CHCH3CH>CH3

Sodium salts of carboxylic acid needed

for the preparation of propane by Kolbe,s
electrolysis method is

a) CH3CH2COONa
b) CH3COONa

¢) HCOONa

d) None of these



