One two aider Hydrocarbons

UNIT-13 HYDROCARBONS

MY REVISION TIMELINE:-

SUMMARY: :-

» The hydrocarbons are compounds composed entirely of carbon and hydrogen.
» Hydrocarbons are classified into two:
e Aliphatic hydrocarbons
e Acyclic and cyclic hydrocarbons
e Alkanes (saturated)
e Alkenes (unsaturated)
e Alkynes (unsaturated)
e Aromatic hydrocarbons or Arenes (unsaturated)
General formula: Alkanes — ChHazn+2
General formula: Alkenes — CyHzn
General formula: Alkynes — CnH2n-2
There exists free rotation about C-C single bond. Such rotation leaves all groups or atoms
bonded to each carbon into an infinite number of readily interconvertible three
dimensional arrangements. Such readily interconvertible three dimensional arrangement
of a molecule is called conformations.
Stabilities of various conformations of ethane are Staggered > Skew > Eclipsed
» Aromaticity is a function of electronic structure.
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Multiple choice questions:-

1. The correct statement regarding the comparison of staggered and eclipsed conformations
of ethane is [NEET]
(a) the eclipsed conformation of ethane is more stable than staggered conformation even
though the eclipsed conformation has torsional strain.
(b) the staggered conformation of ethane is more stable than eclipsed conformation,
because staggered conformation has no torsional strain.
(c) the staggered conformation of ethane is less stable than eclipsed conformation,
because staggered conformation has torsional strain.
(d) the staggered conformation of ethane is less stable than eclipsed conformation,
because staggered conformation has no torsional strain.

C,H, Br +2Na - Pveer , C H, + 2NaBr

2.
The above reaction is an example of which of the following?
(a) Reirner Tiemann reaction (b) Wurtz reaction
(c) Aldol condensation (d) Hoffmann reaction
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3. Analkyl bromide (A) reacts with sodium in ether to form 4, 5-diethyloctane, the
compound (A) is
(a) CH3(CH2)3Br (b) CH3(CH2)sBr
(€) CHs(CH2)sCH(Br)CHs CH, - (CH,), - CH (Br) - CH,

I
CH

3

4. The C-H bond and C-C bond in ethane are formed by which of the following types of
overlap

(a) sp®—s and sp® - sp® (b) sp? — s and sp® — sp®
(c) sp—spand sp—sp (dp-sandp-p
5. In the following reaction
CH,
Br,
—“)
hv The major product obtained is
CH,- Br CH,
el
CH, CH,
Br i
c) d) Br
Option c)
6. Which of the following is optically active?
(a) 2 — Methylpentane (b) Citric acid
(c) Glycerol (d) none of these

7. The compounds formed at anode in the electrolysis of an aqueous solution of potassium
acetate are

(a) CH4 and H> (b) CH4 and CO2
(c) C2 Hs and CO: (d) C2 Hs and Cl2
8. The general formula for cycloalkanes is
(a) Can (b) CnHZn
(C) CnHon-2 (d) CnHon+2
9. The compound that will react most readily with gaseous bromine has the formula NEET]
(a) CsHe (b) CoH>
(C) CsH1o (d) CoH4

10. Which of the following compounds shall not produce propene by reaction with HBr
followed by elimination (or) only direct elimination reaction? [NEET]

@) \\—/' (b) CHz — CH2, — CH2 - OH
(c)H.C-C=0 (d) CH3z — CH2 — CH2Br
11. Which among the following alkenes on reductive ozonolysis produces only propanone?
() 2 — Methylpropene (b) 2 — Methylbut — 2 —ene
(c) 2, 3— Dimethylbut — 1 —ene (d) 2, 3 - Dimethylbut — 2 —ene
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12. The major product formed when 2 bromo — 2 — methylbutane is refluxed with ethanolic

KOH is
(a) 2 — methylbut — 2 —ene
(c) 2 —methyl but — 1 —ene
13. Major product of the below mentioned reaction is
(CH,),C = CH,
(a) 2-chloro — 1 —iodo — 2 — methylpropane
(b) 1 —chloro — 2 — iodo — 2 — methylpropane
(c) 1,2 —dichioro — 2 — methylpropane
(d) 1, 2 diiodo 2 — methylpropane
14. The IUPAC name of the following compound is

Ci
CH —-CH
AN / 2 3
C=C
7\
H.C

(a) trans — 2 — chloro-3 iodo — 2 — pentene
(b) cis — 3 —iodo — 4 — chloro — 3 — pentane
(c) trans — 3 —iodo — 4 — chloro — 3 — pentene
(d) cis — 2 chloro — 3 — lodo -2 — pentene
15. cis — 2 — butene and trans — 2 — butene are
(a) conformational isomers
(c) configurational isomers
16. Identify the compound (A) in the following reaction.

CHC,H, 0

d 1) O, (:K |
N -(A)
n) Zn/H,0

HO HO
OH
Gl

COOH

d) i
Option ¢)

17.cH,- cH,— 4> cH=CH
.

Br Br
where A is
(@) Zn (b) Conc. H2SO4
(c) Alc. KOH (d) Dil. H2SO4
+1 Chemistry

(b) 2 — methylbutan — 1 — ol
(d) 2 — methylbutan -2- ol

(b) structural isomers
(d) optical isomers
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18. Consider the nitration of benzene using mixed conc. FeSO4 and HNOs, if a large quantity

of KHSOy is added to the mixture, the rate of nitration will be
(a) unchanged (b) doubled
(c) faster (d) slower

19. In which of the following molecules, all atoms are co-planar?

a)
{3~
IO=®

d) both a) and b)
20. Propyne on passing through red hot iron tube gives

CH, CH,
. 1) ool
H,C 5, T CH,
CH,
oo
CH, d) none of these
Option a)

21.

CH~CH=CH, .,
HA A
CH, - CH = CH,
2) @
Cl

Cl
CH, - CH=CH,
b)

c) both (a) and (b)
Cl

|
CH, - CH = CH,

&

Option d)
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22. Which one of the following is non-aromatic?

IS
C)Q d)@

Option d)
23. Which of the following compounds will not undergo Friedal — crafts reaction easily?
[NEET]
(a) Nitrobenzene (b) Toluene
(c) Cumene (d) Xyiene
24. Some meta-directing substituents in aromatic substitution are given. Which one is most
deactivating?

(a) — COCH (b) - NO2
(c)-CN (d) — SOsH
25. Which of the following can be used as the halide component for friedal — crafts reaction?
(a) Chiorobenzene (b) Bromobenzene
(c) Chloroethene (d) Isopropyl chloride

26. An alkane is obtained by decarboxylation of sodium propionate. Same alkane can be
prepared by
(a) Catalytic hydrogenation of propene
(b) action of sodium metal on iodomethane
(c) reduction of 1 — chloropropane
(d) reduction of bromomethane
27. Which of the following is aliphatic saturated hydrocarbon?

(a) CsHis (b) CoHus
(c) CeHus (d) All of these
28. Identify the compound ‘Z’ in the following reaction.
Al,O, .0 ZnfH,O
C,HO 6223 3 X 3 5Y = (Z)
(a) Formaldehyde (b) Acetaldehyde
(¢) Formic acid (d) None of these
29. Peroxide effect (Kharasch effect) can be studied in case of
(a) Oct —4 —ene (b) Hex — 3 —ene
(c) Pent —1 —ene (d) But —2 —ene
30. 2 — butyne on chlorination gives
(a) 1 — chlorobutane (b) 1, 2 — dichlorobutane
(©) 1, 1, 2, 2 —tetrachlorobutane (d) 2, 2, 3, 3 —tetrachlorobutane

Write brief answers to the following questions:-

31. Give ITUPAC names of the following compounds
1) CH,-CH=CH-CH=CH-C=C-CH,

CH. CH,

+1 Chemistry One two academy

31


vivilia vasan 
31


One two aider Hydrocarbons

2)CH-C - C -C=C-CH,

CH, H
3) (CH,),C-C=C-CH (CH)),
4) ethyl isopropyl acetylene

5 CH=C-C=C-C=CH

» Octa -2,4 —diene-6 yne

» 5 ethyl -4,5 —dimethyl —hex -2-yne
> 2,2,5-trimethyl hex-3-yne

» 2-methyl hex-3-yne

» Hexa-1,3,5-triyne

32. Identify the compound A, B, C and D in the following series of reactions
CH,-CH,-Br
alc. KOH

v ql,/ccl,
A—— 5B

)0,
i) Zn/H,0

NaNH,

C D
Answer:
CH~—CH,—Br
(B ethene)
alc. KOH

CH,=CH, + KBr+ H,O
(Ethene) A

O, | C1JCCl,

2HCHO CH,—CH,
{Formaldehyde) C | |
Cl Cl
(1. 2-dichloroethane)B
(i) (Dehydrohalogenalion)l (i) alc. KOH

(i) —NH, (ii) NaNH,

CH=CH +2NaCl

{Acetvlene) D
Compound Name
A Ethene
B 1,2 —dichloroethane
C Formalydehyde
D Acetylene
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33. Write short notes on ortho, para directors in aromatic electrophilic substitution

reactions.

The group which increases the electron density at ortho and para positions of the ring
are known as ortho-para directors.
Example: -OH, -NHz -NHR -CHjs, -OCHj3 etc.
Let us consider the directive influences of phenolic (-OH) group. Phenol is the resonance
hybrid of following structure.

{OH

N
!

®
(JH

@6 O

In these resonance structures the negative charge residue is present on ortho and
para positions of the ring structure. Therefore the electron density at ortho and para
positions increases as compared to the meta position, thus phenolic group activities the
benzene ring for electrophilic attack at ortho and para positions and hence — OH group is
an ortho-para director and deactivator.

34. How is propyne prepared from an alkylene dihalide?

Cl
CH,—CH,—C—H KM, CH_ CH=C—H +HCI
| |
Cl Cl
(1, 1-dichloro propanc) (1-Chloro prop-1-enc)
alc. KOH
v
CH,—C=CH
(Propyne)

35. An alkyl halide with molecular formula CsH13Br on dehydrohalogenation gave two
isomeric alkenes X and Y with molecular formula Ce¢H1. On reductive ozonolysis, X
and Y gave four compounds CH3COCHj3;. CH3CHO, CH3CH,CHO and
(CHs)2 CHCHO. Find the alkyl halide.

CH,

| s
CH -CH - CH - & Alc. KOH
; O -CH, " CH - C= CHoCH -CH
Br (-HBr) ; : ;
Z - methyl - 3 - bromo pentane 2 - methyl - 2 - pentene
+ (X)
i
CH_- CH - CH = CH - CH,
4 - methyl - 2 - pentene
(Y)
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36.

37.

38.

Describe the mechanism of Nitration of benzene.

Step 1:
HNO3 + H2SO4 — NO2® + HSO49 + H,0
Step 2:

i H

he 1 1 T H%(), — + H.&{1

How does Huckel rule help to decide the aromatic character of a compound?
A compound is said to be aromatic, if it obeys the following rules:

» The molecule must be cyclic.

» The molecule must be co-planar.

» Complete delocalisation of it-electrons in the ring.

» Presence of (4n + 2) m electrons in the ring where n is an integer (n=10,1,2 ...)

Suggest the route for the preparation of the following from benzene.

1) 3 —chloro nitrobenzene

2) 4 — chlorotoluene

3) Bromo benzene

4) m - dinitro benzene

» Preparation of 3 — chloronitro — benzene from benzene:
Benzene undergoes nitration and followed by chlorination and it leads to the
formation of 3- chloronitrobenzene.

NO, NO,
| Conc. HNOCon HSO_ Cl,
FeCl Cl
(Benzene) (Nitrobenzene)

(3-chloronitrobenzene)

» Preparation 4-chiorotoluene from benzene:
Benzene undergoes Friedel craft’s alkylation followed by chlorination and it leads to
the formation of 4-chiorotoluene.

CH, CH,
O + CH,Cl Cone HNO,Conc. HSO, [j Q. ¢
FeCl
(Benzene) (Toluene) al

(4-Chlorotoluene)

» Prepar2tion of Bromobenzene from benzene:
Bezene undergo bromination to give bromobenzene.
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Br
//;\*q
Br
O TFebr, U\/J
(Benzene) (Bromobenzene)

» Preparation of m-dinitrobenzene from benzene:
Benzene undergo twice the time nitration to give m-dinitrobenzene.

NO, NO,
Con. HNO Con. HNO
O Con HSO” C Con TS0 ©\
A NO,

Bc _— Nl b\ rene )
(Benzene) (Nitrobenzene) (m-dinitrobenzene)

39. Suggest a simple chemical test to distinguish propane and propene.
When propene reacts with Bayer’s reagent [Bro/H>O (Bromine water)] it gives 1,2-
dihydroxypropene. Propane does not react with Bayer’s reagent.

] o
(a) CH—CH=CH, *y526"» CH—CH—CH,

| |
(Propenc) OH OH
(1, 2-dihydroxy propene)

40. What happens when isobutylene is treated with acidified potassium permanganate?

CH_
= KMnO H .
CH/C CH. —Cor. Ho” CH\—%H—CH,

(Isobutylene) (Acetone)Propan-2-one

The purple KMnO4 becomes colourless producing acetone.

41. How will you convert ethyl chloride into i) ethane ii) n — butane

” CH, - CH, - Cl + 2[H] =24, CH, —CH, + HCI
{Ethyl chlonde) (Ethane)

» Wurtz reaction:

| dry ether
CH,—CH,—Cl + 2Na + Cl—CH,—CH, — > CH,—CH,—CH,—CH, + 2NaCl

{Ethyl chloride) (Ethyl chloride) (n-butanc)

42. Describe the conformers of n - butane.
n-butane may be considered as a derivative of ethane as one hydrogen on each
carbon atom is replaced by a methyl group.
» Eclipsed conformation:
In this conformation, the distance between the two methyl groups is minimum so
there is maximum repulsion between them and it is the least stable conformer.
» Anti or staggered form:
In this conformation, the distance between the two methyl groups is maximum and so
there is minimum repulsion between them. It is the most stable conformer.
The following potentially energy diagram shows the relative stability of various
conformers of n-butane.
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potential energy of a n-butane molecule as a
funtion of the angle ¢ of bond rotation

P

3

]
=
I

fully
eclipsed

o
!

Potential enegry KJ mol™
w S
I |

gauche

fully
eclipsed

eclipsed

eclipsed

gauche

planar (trans)

|
-180" -12

-
-

| ! | | |
0" -60" 0° 60" 120" 180"

CH,
H_‘ ) H
H
H

Gauche

eclipsed conformations

CH, CH,
H H H CH,
H H
CH, H

Gauche

Planar

43. Write the chemical equations for combustion of propane.

CH, - CH, —CH

(Propane)

3450, —3C0, +4H,0  AH = -2220kJ

44. Explain Markovnikoff 's rule with suitable example.

When an unsymmetrical alkene reacts with hydrogen halide, the hydrogen adds to the
carbon atom that has more number of hydrogen and halogen adds to the carbon atom
having fewer hydrogen atoms. This is called Markovnikoff’s rule.

Example: Addition of water: (Hydration of alkenes)

CH;—C=CH

CH;

2-methylpropene

+1 Chemistry
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45. What happens when ethylene is passed through cold dilute alkaline potassium
permanganate?

o
CH,=CH, + H,0 S53"4%» CH,—CH,
(Ethylene) IOH OIH (Bayer’s reagent)
ethane-1, 2-diol
(Ethylene glycol)

46. Write the structures of following alkanes.
1. 2, 3 - Dimethyl — 6 — (2 — methylpropyl) decane
2. 5 - (2 - Ethylbutyl) — 3, 3 — dimethyldecane
3. 5(1,2 - Dimethyipropyl) — 2 — methylnonane
» 2, 3— Dimethyl — 6 — (2 — methylpropyl) decane

CH,—CH-—CH,
CH, (|H
'L‘H,—i‘i{—ﬁ‘li—ﬁ‘H;J:H:—~<I:'h—c'-H_1—EH:—EH:_EH,
b,
> 5— (2 - Ethylbutyl) — 3, 3 — dimethyldecane
CH,

CH, CH,— IC—CH,—CHx
ICH‘——Ci{—gll-éH,CSH,-CbH-—CTH,——(s‘.H:—(U‘H:-—'((?)H,

&

» 5 (1,2 — Dimethyipropyl) — 2 — methylnonane

I 2 3 ) 7 9
CH,—CH—CH,—CH,—CH—CH,—CH,—CH.—CH,

!
CH—CH,

|
CH—CH,

|
CH,

47. How will you prepare propane from a sodium salt of fatty acid?
CH, - CH, - CH, - COONa —~“*%, CH, - CH, - CH; + Na,CO;

(Sodium salt of butyric acid) (Propane)
48. Identify Aand B CH, - CH (CH,) - CH (OH) - CH,

H'/heat

HB
(A) major product _r) (B) major product
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CH,—CH—CH—CH,
b, bn,
lH'lA

CH,—C=C—CH,
&, 1

(A)
(Major product) 2-methyl-2-butene)

lHBr
P
|
CH‘——|C-(|I~—CH,
CH,H
_ (B)
(Major product) 2-Bromo-2-methyl-butane)

Compound Name
A 2-methyl-2-butene
B 2-Bromo-2-methyl-butane

49. Complete the following:

i) 2 - butyne Lindlar Catalyst>

L
ii) CH, = CH, —>

Zn/C . H.OH
iii) ?Hz-(sz —>
Br Br
H.O
iv) CaC, ——
Answer:
’ H H
() CH—C=C—CH, e  “Sc=c(
(2-butyne) Linalar’s catalyst CH, CH,

(cis-2-butene) 4
(i) CH,=CH, —=» CH,—CH, —» CH,=CH,+1,

(Ethylene) Il } (Ethylene)
1, 2-di-iodo ethene
unstable
i)  CH—CH, ZUGHOH, oy —cH, +znBr,
| | (Ethene)
Br Br

(1, 2-di-bromoethane)

(v)  CaC, —=°-CH=CH +Ca(OH),
(Calcium Carbide) (Acetylene)
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50. How will you distinguish 1 — butyne and 2 — butyne?
In 1-butyne, terminal carbon atom contains atom one acidic hydrogen, therefore it will
react with silver nitrate in the presence of ammonium hydroxide to give silver
butynide. Whereas 2-butyne does not undergo such type of the reaction, because of the

absence of acidic hydrogen.
CH, -CH, - C=CH + 2AgNO, + 2NH,OH ——CH; -CH, -C=C-Ag !
(1-butyne) (Silver butynide)

+ 2NH,NO, + 2H,0

CH; -C=C-CH; + 2AgNO; + 2NH,OH —— No reaction
(2-butyne)
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