ILM KI DUNYA CHEMISTRY: 12™ CLASS

CHAPTER -8 SECTION — LONG OUESTIQNS/Y“@
] o=t
Aliphatic Hydro&arboﬂ\sg \'/7

Q.1 What do you by %ﬂ\smh%&hydrocarbonﬁ How these are distinguished chemically?
\]'\(J\ BWP — 2014, DGK - 2014
NNM@MMQM

Define;- “There arethe compounds of carbon and hydrogen in which
all the valencies of carbon are fully utilized and there iy~
single bondy between carbon and carbon atoms.” .

There general formula in CoHonio, €g: /
CH4 H;C — CH, — CH3 CH; —CH;-CH, - CH: - CH3
Methane Propane n —pentane

Due to their least chemical reactivity, the saturated hydrocarbons are also known as
‘Paraffins.” The name ‘Paraffins’ comes from the combination of Latin word ‘parum

13 2 /
Parum = Little Affin = Affinity
n r hvdrocarbon
Define :~ “Campowdéxofca/rbow and hydvogen, ine whu‘}vall/

triple bond. in thepy fecodbeddmativate

NN |

) sat yrocarbons are of two types.

\]\ i. Alkenes or Olefins 1. Alkynes or Acetylenes

/
L_Alkenes or Olefins:
Define:~ Those hydrocarbong in which there g double bond between carbon
and carbon atomy awve called alkenes or olefing. Their general

formulew i CH,,..eq-
CHZ = CHZ CHZ = CH - CH3
Ethene Propene

ii. Alkynes or Acétvlenes:

Define: - “Those hydrocarbong in which there is a triple bond between
" carbon and carbon atomy are called alkynes o acetylenes.”
Their general formuda ity C M., . e
H-C=C-H H-C=C-CH;
(Ethyne) Acetylene  Propyne
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| TR RN
NGO




- 2 -
Q.2 Write rules for naming alkanes. Explain with examples. RWP — 2010
Ans:  Rule for Naming Alkanes:
Straight chain alkanes are called normal alkanes and represented by “n” e.g.

CH;CH,CH,CH; n-butane
CH;CH,CH>CH»CHj3 n-pentanc a @m
CH;CH,CH,CH,CH,CH; -hexa@e @@@7 o

Branched — chain lka % 0 the following rules.
1 ssible chain of carbon atoms. Length of chain determines the parent name ¢.g. the
longest chaln in the given formula is heptane.

CH,-CH,;-CH;—- CH, - CH, - CH - CH3

7/
H;
The carbon atoms which are not part of the continuous chain, are called substituents. /
2. Start numbering from that end which is near to the substituent. P
H;C — CH, — CH; — CH> — CH - CH3
/
2?H2 g
1CH; g

In above example, chain length of seven carbon atoms (heptane) and one CHj3 is substituent.
H;C - CH,; - CH, - CH; - CH - CH;

H

3. Write the location and name of substituent before the T parent na i i
Hs;C - CHz—CHz—{%QCEQ @@ % ; 6“;’5}”

WWWMethyl heptanel CH3 s

/
H;C — CH, — CH2 — CH2— CH — CH;3
7/

2-Methyl hexane LHg
4. If more than one substitdents of different types are present, they should be named in alphabetic order.
(ethyl before methyl)e.g.
H;C-CH - CH; ~CH—-CH: - CH3

Hs; H, — CH;
/
yd 3 — Ethyl — 2- methyl hexane.
5. When two substituents are present at the same carbon, write that number twice.
CH;

’ |

/ H3C—CH2—$—CH2—CH2—CH3

CH; — CH,

6. If similar substituents are present more than, once, the number of carl to v@lcE
attached given each time, Prefixes di, tg,)tetra f'stibs 1tuents
Commas are plac betwee
WWW Continue........ p3.......
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H;C - iH — CH - CH; H;C -CH - CH-EH- CH;

H; CHs H; CH;
2,3-Dimethyl butane 3,4-Trimethyl pentane

Application of these six rules allows us to namg most of W@&L@@Two
‘S@a

other rules, however, may be r
o=

7. chi&m compete for selection as the parent chains, choose the chain with
e mber of substituents.

H;C -CH; -CH-CH, - CH-CH - CHs

R :
/
CH, CH; CH; CH; ‘
/
Right selection of chain (Four branches)
/
8. When branching first occurs at an equal distance from either end of the longest chain, choose the

name that gives the lower number at the first point of difference. y

CH; —CH-CH: - CH - CH - CH3
/
CHs CH3 H3 /
2,3,5-Trimethylehexane (not 2,4,5 trimethylhexane)

Q3 Convert: (1) methane to ethane (11) @
015, DGK-2017 .LHR-2018

Ans: (1) Mo

sCL+ HCI (1n presence of sun light)
7/
CH;Cl + Na/ether = CH; — CH; + NaCl (ethane) this reaction is called wurtz reaction.........

Methane ———— 4% Ethane
CHs+ClL ™  JCH;CI N2HA/KOH » CH; — CHs

Y Waurtz reaction

(ii) Ethane to methane;

CH; - CI‘I3 +Cl — CH;CH-.C1 aq ROH » CH;CH,OH——»
Ethane
H{COOH —NOH __ , CH3COONa NaOH » CH,4
e Methane
y, Continue.....p/4..........
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Q4 Write four methods for preparation of alkanes.

Ans: General Methods for preparations.
1. Hydrogenation of unsaturated hydrocarbons (Sabatier’s and sendrn’ S@@m
00 °C yields

Hydrogenation of alkenes or alkcygneg& 1 f:@sﬁa@

alkanes % GJ\Q/

N L CH= CHw + H, > R - CH, - CH;
200 — 300 oC
Alkene Alkane p
CH,=CHo=+=H, N CH; - CH
? 200 — 300 oC ’ ’ ¢/
Ethene Ethane 4

Other Catalysts for hydrogenation: p
The hydrogenation can also be carried out with platinum or palladium at room temperature but they are
expensive than Nickel.

/

Importance of hydrogenation:
This method is of industrial importance. Production of vegetable ghee by the catalytic hydrogenation

of vegetable oil (unsaturated fatty acids) is the application of this method on industrial scale.
Oil + H, __MNheat o ohee

2. From Alkyl Halides: @

Reduction in the presence of Zn and halqgen a; @
An alkane is produced ?@@m he presence of an aqueous acid
such a‘%ﬁ%}

NN IRVEER:

\]\ Zn+H++X———> R-H+HX

Alkyl halide ” Alkane
CH;—I+Zn+H++1 — % CH,+ ZnD,
Methyl iodide / Methane

CH; -CH, -CH- CH3/+ /n+H +Br ——» CH;—-CH,-CH, - CH, + Zn Br;

4

Br Butane
2-Bromo-butane

/
Hydrogenolysis:
Alkepxes can also be prepared from alkyl halides using palladium —charcoal as a catalyst. This method
is known as Hydrogenolysis.

CR-X+H, —2€ +R - H+HX
CH;I +H; Pd/C -+ CH, + HI
/
3. Decarboxylation of mono-carboxylic acids:

1. When sodium salt of fatty acids are heated with soda-lime alkane are fom@@m
prepared by soaking quick lime (CaO) with caustl% uttorcand d in ct-They
eliminate a molecule of CQ- to a

\AEJ\ @E Q i@\i\

\\[NW “ Continue........ p/5.......




O

—A—O-Na*JrNaOH Ca0 »R — H+ Na, CO;

R
ium salt of an aci Alkan
Sodium salt of an acid ane ©m
0 ﬁjao
m@@
—» H3C — CHs + Na,COs

Hz
proép nate Ethane

1i. Kolbe’s electrolytic method: SGD-2009, DGK-2015
When a concentrated solution of sodium or potassium salt of a monocarboxylic acid is electrolyzed, an
alkane is produced. This method is only suitable for the preparation of symmetrical alkanes. . those of
the type R — R Methane cannot be prepared by this method.

. /
2RCOO - Na+ +2H,0 Electrolysis R _ R +2C0, + 2NaOH + H,
at anode at cathode

Mechanism: /
When potassium salt of acetic acid is electrolyzed, acetate ions (CH3COO) migrate towards the anode
gives up one electron to produce acetate free radical (CH3COOQO), which decomposes to give a methyl
free radical (CH's)and CO,. Two such methyl radlcal comblne t/ o give ethane.

O

2H:C - H _OK' 0 2H;C U 0%+ 2K S e ©©m
2H;C - E W ﬁ 0" +2¢
2H,C — L -0 ~__»2CH: + 2CO,
CH*; + CH3; —» H,C + CH;

At Cathode:
2H,0 + 2e- v » 20H3 + 2CO»
2K+ + 20H- - 2KOH

Limitation;

This reaction has limited synthetic applications as it form a number of side products.

/
4. Formaldehyde and ketons (Carbonyl compounds):

Carbonyl group of aldehyde or ketones is reduced to methyl (CH3 -) or methylene ( - CHs - by either
clemmenson or wolf-kishner’s reduction.

, Clemenson Reduction:
In this reaction, ketone react with zinc amalgam and hydrochloric acid to form alkane (mixture of a
metal with mercury is called amalgam).

CH, - ﬁ CH3+4[4] SNZAN (?f&p
Acetone ropane
WWW Continue....... pl6......

SR O




- 6 -
Wolf Kishner’s Reduction:
Aldehyde reacts with KOH and hydrazine (N>H4) and changes to alkane.
0O

CH; — u _H +4[H] NoH4/KOH ) (CH; — CH; + HZOA/_X @ a©©m
Acetaldehyde 2000€ C‘)E@ \i\ §7
~ Q@Q SANS
Q.5  Explain wi ion how\a epared form Grignard’s reagent. MTN-2016
Aas:

irtanhydrous ether with magnesium to form alkyl magnesium halides, known as Grignard
agent. They decompose on treatment with water or dilute acid to give alkanes.

0. 5+5‘ o+ O- /Br
CH;MgBr + H=0OH » CHs+Mg /
~OH
Methyl magnesium bromide Methane , /
0- 0+0- 0+ 0- /Br /
H;C-CH,-MgBr+H-OH ———» H3;C-CH; + Mg
\ /

OH
Ethyl magnesium bromide Ethane /

/

Q.6 Write two methods of preparation and two properties of alkene.

Ans: 1. Dehvdrohalogenation of Alkyvl Hali Elimination reéaction):
Alkyl halides on heating with alcoholic potassium hydroxide under: dehym

elimination of a halogen atom together witlgtj;ﬁo e W & caxbon S.
AN

LY
R —CH, - ‘fﬂwﬁ\%@g@ CH, + KX +H,0
) o g
\]\ X y Alkene
H,C — CH, + KOH alcohol — _» H,C +CH, +KBr +H,O
H r y, Ethene
H>C - CH: - CH, - Br + KOH alcohol » H;C — CH = CH, +KBr + H,O

2. Dehydration of Alcohols:

Alcohols when dehydrated in the presence of a catalyst give alkenes. The best procedure is to pass
vapours of alcohol over heated alumina (Al,Os).

/
R—L ,—CH, AI203 » R-CH=CH,+HO0
340 — 450 oC
H Alcohol alkene

+ Al O3, P4O10, H2SO4 (conc.) and H3PO, are dehydrating agent used for preparation of alkene. The
case of dehydration of various alcohols is in the order.

Ter. Alcohol > Sec. alcohol > Pri-alcohol

R- C%Wmﬂ

\Mmary Alcohol

Thus

) COTET

Continue....... p/7....




- 7 -

R-CH,; - CH - CH; 60% H2S04 »R - CH=CH-CH,+ H,O
100 oC

H

Secondary Alcohol
3 —\ O

Wj\ﬂ 9\151,3 éH
Tertiary Alcohol

Q.7 Explain free radical mechanism for the reaction of chlorine with methane in the presence of sunligh/t. OR
Write note on halogenation of alkane. LHR —2014,2015,SGD-2017
Ans: 1. Halogenation itution reaction): /'
Successive replacement of hydrogen atoms of alkanes with halogen atoms is called halogenation.
Halogenation takes place in the presence of sunlight or UV light or at high temperature. Extent of
halogenation depends upon the amount of halogen used and its nature. ’
. If halogen and alkanes are taken with 1:1 ration CH3Cl is formed. If greater amount of halogen is
used, further substitution of halogen will also takes place and Clsis formed.
. Reaction of alkapes with fluorine is highly violent results in a mixture of carbon, fluorinated alkanes
and hydrofluoric acid. Iodine does not substitute directly because the reaction is too slow and
reversible. :

Mechanism;

Free radical formation or Initiation: yd — m
Homolytic fission of Cl; in the presence of sunlight produces chlorine radical; @d&@n@p
Cl-Cl —b——»CI* + %}h&i@@iﬂg

O >
Q.8 Compar 'g@&mﬁ\’ ,
Amg; ofvalkanes:
n alkanes, single bond is present between C < C or C — H bonds. They are non-polar bonds and high energy is

required to break the bonds. Due to greaterbond strength and non-polarity, neither nucleophile nor electrophile
attach on it, so alkanes are less reactiv;.

H,

Reactivity of alkenes:

In alkenes, double bond is presént between two carbon atoms, one is sigma and other is pi-bond- & bond is
formed by linear overlapping of partially filled sp2 hybrid orbitals and electron density is maximum between
two nuclei or at bond axjs. 7 -bond is formed by the parallel overlapping of p-orbitals of carbon atoms. In 7 -
bond, electrons density is maximum above and below the bond axis. Due to less overlapping, 7 electrons are
not firmly attached. Due to less overlapping region, 7 bonds are weaker bond than sigma easily on 7z electrons
are more exposed electrons and an electrophile can attached easily on 7 -electrons. Thus the compounds
containing 7z“bond are more reactive or one can say alkenes are more reactive than alkene. Alkenes usually
undergo addition reactions.

/

Continue.....p/8.....
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Q.9 Give any two method of preparation of alkene (Ethene) and also mention two test of establish double bond is

alkenes. LHR.SGD - 2014

: 1 be identified by followi .
Ane (1) Alkenes decolorize brown color of bromine. @@m
HC = +%<}2C “CH,
NNNAE !
T

Brown Colorless
/
(i1) Alkenes decolorize color of Baeyer’s reagent. FBD - 2014
TR
OH EH Y,
3CH, = CH, + 2KMnOs + 4H,0 cold » 3CH: — CH; + 2MnO; + 2KOH
Ethylene glycol
y
Q.10 Write reactions of alkene with: MTN — 2009, BWP -2015
(1) H» (i1) Halogen (ii1)) Halogen acid /(iv) H,O

Ans: (i) H,
[ Hydrogenation of Ethene

H H
H H |

c=c + H P& 4 c—c—n
H | /
H /
H H y
‘ Ethane

Ethene

(ii) galogen C{@ % @%ﬁw@ o

/ X X
Vicinal dihalide
. /
(iii))  Halogen acid
i i
H—(‘:-’f\asg —> H—C—Cl+ Q-
| |
H H
methyl chiorine
free  chiorine chioromethane  free
radical radical
(iv) H0 4
C_H_(g) H_O(e) C_H_OH(g)
H>L:L< 1 e 300°C., 60atm H7¢7CT70H
" " PreteRauL e e
/ Ethene VWater Ethanol

A

m@@@-a@@....,.

NN AN




Q.11  Reaction with alkanes, alkenes, alkynes.
Ans: In the absence of a spark or a high-intensity light source, alkanes are generally inert to chemical reactions.

However, anyone who has used a match to light a gas burner, or dropped a match onto char 0
lighter fluid, should recognize that alkanes burst into flame in the presen do cther
the starting material is the methane found in natusal @@\i\ %75

M§ COx(g) + 2 H0
SRV o 020w
the mixture of butane and iso butane used in disposable cigarette lighters,

2 C4Hio(g) + 13 Oa(2)

8 COx(g) + 10 H,O(g) /

the mixture of Cs to Cg hydrocarbons in charcoal lighter fluid,

CsHia (g) + 8 02() 5 COx(g) + 6 H:0(g)

or the complex mixture of Cs to Cs hydrocarbons in gasoline.
/

16 COx(g) + 18 H,0 (g)
/

2 CsHis (l) +25 Oz(g)

Once the reaction is ignited by a spark, these hydrocarbons burn to form CO, and H>O and give off
between 45 and 50 kJ of energy per gram of fuel consumed.

In the presence of light, or at high temperatures; alkanes reW@fm §

Reaction with chlorlne gives an

4(g) + Clz CHsCl(g) + HCI (g)

Reaction with bromine gives an alkyl bromide.
light
CHi(g) + Brz(l) — = CH3Br(g) + HBr(g)
Alkenes and Alkynes: ,

Unsaturated hydrocarbons such as alkenes and alkynes are much more reactive than the parent
alkanes. They react rapidly with bromine, for example, to add a Br, molecule across the C=C double

bond.
/
Vs Br
’ CH,CH=CHCH, + Br, — = CH,CHCHCH,
, E'.-
/ 2,3-Dibromobutane

When it is mixed with an alken alk

ipn @&% and bromine to form 2,3-dibromobutane is just one example of

1t10n reactlons of alkenes and alkynes. Hydrogen bromide (HBr) adds across a C=C double bond
to form the corresponding alkyl bromide, in which the hydrogen ends up on the carbon atom that had
more hydrogen atoms to begin with. Addition of HBr to 2-butene, for example, gives 2-bromobutane.

This reaction provides a way to test for alkenes or alkynes. Solutions of bromine in }@g@
red-orange color. When Br; in CCL is mixed with a sample /Qf,anal @ erved
@ r@t y disappears

Continue...... p/10.......




Br

CH;CH=CHCH; + HBr —= CH;CHCH,CH,

i CORTN
H, adds across’@m @ 7 a
NN e

nce of a sultable catalyst to convert an alkene (or
CH;CH=CHCH; + H, —— CH.CH,CH,CH;

/

In the presence of an acid catalyst, it is even possible to add a molecule of water acros§/a C=C double
bond.
/
OH
Ha50),
CH;CH=CHCH; + H,0 ——» CH;CHCH,CH;
/

Addition reactions provide a way to add new substituents to a hydrocarbon chain and thereby produce
new derivatives of the parent alkanes.

In theory, two products can form when an unsymmetric reagent such as HBr is added to an unsymmetric
C=C double bond. In practice, only one product is obtained. When HBr is added t

for example, the product is 2-bromo- 2-methylpropane noW

= H3 + HEr —m CH,
CHy” /
4 Br

—CH; inof OH 3—L ‘H—CH B

In 1870, after careful study of many exe/lmples of addition reactions, the Russian chemist Valdimir Markovnikov
formulated a rule for predicting t/he product of these reactions. Markovnikov's rule states that the hydrogen atom
adds to the carbon atom that already has the larger number of hydrogen atoms when HX adds to an alkene.
Thus, water (H— OH) adds to propene to form the product in which the OH group is on the middle carbon
atom. Vs

'.H-"_]H v e Larbon with the
+ N rost H atows
/ H inild
CH,CH=CH , + H,0 —m= CH CHCH,

.,

XH'




Q.12
Ans:

S
Mcﬁ%g of methane hydrogen gas is produced. This gas is used for the manufacture of
vegetable ghee and fertilizers.

Q.13
Ans:

Q.14

NGRS

Give uses of Methane SGD — 2014

Uses of Methane:
1. Methane is used for the preparation of methyl chloride (CH3Cl), methylene chloride (CH>Cl,),

Chloroform (CHCls) and carbon tetrachloride (CCls)

2. Methane is important constituent of natural gas and used as fuye é d\h @@ g g
3. Methane is used for the industria ,_.'- dra m o h e e%de and formic acid.
a c. ; D €d 1m pa

4. Methape, i int; printing inks and automobile

/
Explain the polymerization of Acetylene (Linear).

Polymerization is self — addition reaction of alkynes to give linear unsaturated compounds. Tbe/alkynes also
give cyclic unsaturated compounds. y

Liner polymerization: /
Acetylene polymerizes to vinyl acetylene when two molecules join with each other. The catalyst used is

CuxCl> and NH4CI, vinyl acetylene give chloroprene by reacting with HCl. When third molecule of acetylene
joins with vinyl acetylene. divinyl acetylene is produced.

Cyclic polymerization: , “
Acetylene and higher alkynes gives cyclic compounds, especially the derivative of benzene under various
conditions. When acetylene gas is passed through cu-tubes at 300°C, then benzene is produced.

/
/ CONY
N N S

(i) Cl

i n yr@gives the trans alkene
ondéquivalent of Cl, gives the tetrachloro alkane

. Cl, (1 equiv) Cl___CH3 Cly(1 eGuiv) oSt CH3
H,C—==—CH, o= —e " n ?—6
'3

CCl, H,C Cl FCla X
trans product obtained
CCl, (carbon tetrachloride) is solvgnt
Also works for Brz and I

* interesting to note that alkynes are not as reactive as alkenes in this reaction

/
() H0 B
— y

HC = CH/+ H-OH H2804 _» HbC=CH (Vinyl alcohol)

O-H

(iii) HCN
HC = CH+NH; A0 »H:C-C = N+H,
, Ethyne Methyl nitrile or acetonitrile
Br
(i)  HBr
H,C=CH+Br Matkownikov’s » HC; - CH-Br m
Addition 1 1 le

: CO
@%@\i\&(@@® w}a ........ ...
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Q.15 How alkene and alkyne can be prepared from vicinal dihalides? FBD - 2014
Ans: Dihalides are obtained from corresponding alkenes by the addition of halogens (Group 17 elements). Alkynes
are obtained from vicinal dihalides by dehydro halogenation which is carried out in two steps:

The first step is to prepare the unsaturated halides. The halides formed have ah tta@m
bonded carbon. These halides are called Vlnyllc halide Thesehalides are
made to react with the stron base w w ctal acetylides are used to

| LS
H,C — C—H+KOH 252 Yc=c
[ o f b ’
r
Br Br o /
Na NH, |— Na Br ’
— l"iH3 /
CH==CH
/
Q.16  Write a note on the acidity of ethyne. /

Explain acidic characters of alkynes with examples. Write main use of alkynides.
GRW-2009 .LHR 2013..SWL.MTN -2014, 2015, SWL-2015, DGK -2015,
FBD SGD BWP.LHR -2016, MTN -2018
Ans:  Acidi f Alkyn
Alkynes dlffer from alkanes and alkanes in that, they have acidic hydrogen in them. The hydrogen atom

attached to triple bonded carbon atom or sp hybridized carborr atom is a01dlc in gg ;
or of carbon

In ethyne and other terminal alkynes s- orbltals of hydr
which has 50% s characters. Due to c@%g:k f on, it attract the electron to
th 1 r Sp2 carbon atoms

itself and behave m%% g t \¢ Due to greater attraction of sp carbon,
\/W sent on carbon and slightly positive charge in present on hydrogen.
ANUAN 5- 5+ 5+ 6- 5-5+

/
R-C=C-H Y H-C = C-H
Terminal alkyne or 1 — alkyne Ethyne.
This acidic hydrogen can be replaced by a metal ions to form salts called alkynides. Acetylene has two acidic
hydrogen while 1- alkynes have one acidic hydrogen while 2-alkynes has no acidic hydrogen init.

Example: ’
1. When 1- alkyne or ethyne is treated with soda mide in liquid ammonia or passed over molten sodium,
alkynides or acetylides are obtained respectively.
7/
R-C = CH +2NaNH; Liquid NH3 » R-C = C-Na+ +NH;
I-alkyne 7 Sodium alkynide
/
HC = CH +2Na » Nat C = C Na' +H,

Disodium acetylide
Sodium actylide is a very valuable reagent used for chemical synthesis and is essentially ionic in nature.
2 Acetylides of copper and silver are obtained by passing acetylene in the ammonical solution of
cuprous chloride and silver nitrate respectively.

HC = CH+ Cu,Cl, + 2NH,OH ——— CuC = CCu + 2NH,Cl +2H,0 @g%@m
T )

SRR
HC = @%@@& <§\ — Ag C = +2NH4NO:s + 2H,0
\\[NW Disilver acetylide (White ppt)

7/

Continue........ p/13......




Q.17
Ans:
1.

2.

NY

Give comparison of reactivates of ethane, ethane and ethyne.

nversion of 1i lene:
Silver or copper acetylides react with acids to regenerate alkynes.

AgC = Cag+ dil . H,SO » HC = CH + Ag:SO
AgC = Cag + dil HNO: » HC = CH+2 % =)\ Q((;@m
SO

g % E%eémeggaranon purification separation and identification of alkynes

LHR —2010.2014.2018

n of R f Alkanes. Alkenes and Alkyn y
Alkanes are the least reactive hydrocarbons. Alkanes have all sigma bonds in them which are strong
bonds. In sigma bonds, electrons are very tightly held between the nuclei and makes them stable. A
lot of energy is required to break C — C or C — H bond in alkanes. y
Electrons of the sigma bonds of alkane are not attracted by any nucleophile or electrophile. So alkanes
do not react with ionic reagents, acids, alkalis, oxidizing or electrophile. So alkanes do not react with
ionic reagents, acids, alkalis, oxidizing agent or reducing agents. However, under suitable conditions,
alkanes undergo some substitution, combustion and thermal or catalytie reactions. Alkanes do not go
addition reactions.

m

Alkenes are the most reactive hydrocarbons. Alkenes have one 4gma and one pi-bond between C — C
atoms. Each carbon atom of double bond is sp hybrldlzed Pi-bond in alkene is weak and can easily
be broken by any electrophile.
Pi bond of alkene is weak than sigma bond, pi- electrons of @s@m
attached by any electrophlllc re &@ or reactlve than alkane as
well as alkynesii aﬁf

I@ss reactive than alkenes but more reactive than alkanes. Alkynes have one sigma and
two pl-bond between C — C atoms. Alkynes are less reactive than alkenes. This is because the bond
distance between the two triple bortded carbon atoms is very short. So the pi-electrons of alkynes are

not available to be attacked by electrophilic reagents. Alkynes are, however, more reactive than
alkenes towards nucleophilic reagents.

/

Q.18

Ans:

How does ethyne reacts with:
(1) Ammonical cuprous chloride
(111) Alkaline KMnO,

SGD -2008.LHR -2011, GRW -2011
(1) 10% H>SO41n the presence of HgSO4
(iv) Halogen acid

(1) Ammonical cuprous chloride:

CH=CH+Cu.(Cl, +2NH4+OH —» CuC = CCu + 2NH4NOs +2H,0
/

10% H

(i1) in th f H
CH = CH+H,0 10%HgS04 »CH> - CH,OH
/ H2S04
Acetylene /\ ,  Tautamerisation
CH3 C3©




(1))  Alkaline KMnQ,
1. Ethyne on oxidation with strong alkaline KMnQO4. Give glyoxal.

HC = CH +2Hh

(Glyoxol)

e  Glyoxal on further oxidation changes to oxalic acid.

/
HC - CH+2[O] »HO-C-C-OH
u KMnO4 u U ,/
/
(Glyoxal) (Oxalic acid) e
(iv) Halogen acid: /

Alkynes react with HCI or HBr to form dihaloalkanes. Addition of second molecule in vinyl
bromide take place according to Marknikov’s rule. 4

HC=CH+H-Br ——»H,C=CH

l

H,C=CH+H- Br éi&‘é g i
% mi fé % 1,1 - Dibromoethane
WW\U\\U =

@@K@

7

/
Q.19 How will you prepare following compounds from ethyne.
FBD -2008, MTN -2014, RWP -2015, SGD -2014
(1) Ethane (i1) Oxalic acid (ii1) Chloroprene (iv) Benzene

Ans: (1) Ethane,

HC =CH+H, ,'Ni » H.C = CH,

Heat
Ethyne / Ethene
/

(i) Oxalic Acid.

_HC-CH+2[0] _»HO-C-C-OH
p ‘ KMnO4
/
p (Glyoxal) (Oxalic acid)
(iii) Chloroprene; @@m
2

CH,=CH-C OH+C0 %J&ﬁqﬂ@
*‘

(iv) Benzepne = m
cn Red ” ) “.‘1 )

&
ulL CH K

Continue........ p/15........
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Q.20 How will you prepare following compounds from ethyne.
(1) Acetaldehyde (ii) Acrylonitrile

RWP-2008, 2015, LHR -2008.2012, GRW -200
Ans: (1) Acetaldehyde @ Eé Q%g i
Vinyl alcohol is an unstable enol. The enel aﬂmh Jouble bonded carbon
atom and 1songglﬁﬁ% &

WWW G% Rearangment ﬁ
H,C——CH O H:C-C-H

Vinylalcohol Acetaldehyde
/
yd
HC = CH-+HCN CuZCI2/NHAC] » CH,=CH-CN /
A
Ethyne Acrylonitrile /
y
Q.21 Starting from ethane. Prepare the following compounds. DGK - 2009
(1) Ethene (i1) Ethyne (1i1) 1,2-dibr0moethane/(iv) Ethyl chloride
Ans: (1) Ethene ,
H H
H H
i |
O COREN
o 300 [ @
: ‘Q;xmﬂ
CB
Ethene I
W HC = CH+H; » H,C=CH;
Hsat
Ethyne p Ethene
(i11) 1.2 —dibromethane ”
H,C - CH, + KOH Aloohel » HC = CH, + KBr + H,O
/ 80 oC
|
Br Br Br
1,2- dibromethane Vinyl bromide
yd
(iv) Ethyl chloride
7 R-CH_—CH, +HX —» R-CH-CH3

/ |

X

H,C —CH,+HCl ———» H;C-CH;

M@fﬁ@miﬁ“@w

Continue....... p/l6.....




- 16 -

Q.22 How will you make following conversion from an alkene: LHR — 2017
1) 2-Bromopropane ii) 2-Bromo-2-methyl propane iii) 2-Propanol

iv) Propylene oxide. (? S §§
Ans: 1) 2- Bromopropane: @@

H:C-CH —= %
\N\Nwﬂ

(not formed) Br
—» Hi;C-CH-CHs

Br
2 — Bromo propane (Actual product /
ii) 2- Bromo -2- methyl propane /
/
H3C\ T—»H:C-CH -CH, ~
C ———CH,+HBr — » éHg. T
/ 1-Bromo-2-methylpropane (not formed)

H;C CH;

___,H:C-C-CH;

ok T

—
IR BN
CH; - CH=CH, -H,0 —— CH; - CH (OH) - CH;
/

(iv) Propylene oxide: |

III. Other Reactions of Alkenes
B. Epoxidation

[ o o § )

- 1

N r—d o o - L - R—C—OFT
perosyracid [

\- -
Cd AN
epoxide

e <>
1
COH 3——C—O—O H
L
peroxyacetic acid rr—chloroperoxy benzoic acid
Crrr T PEAD

<1
2 P epoxyethane (ethylene oxide)
< "
<] 1.2-epoxypropane (propyvlene oxide)

@(» 1.2-epoxyeyelohexane (cyclohexene oxide)

Continue.... %
“@@ﬁw 2
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Q.23 Convert acetylene into: (i) Gloxal (i) Chloroprene

MTN - 2015, 2018, DGK -2016
Ans: First react Ethyne(H-C=C—HH—-C=C—-H) (Acetylene) with 0zone(0s0s) to get

Acetylene ozonide. @@@

o]

H—C=C—H + O3 —» H—C/—\C—H ] = @@W@ ©
O
Ethyne (Acetyleng) OPY j%“
W\NNNJ =
en react this Acetylene ozonide with Zinc dust and water to get required Glyoxal.

0
o H0
N=L—-C=—H Z—> CHO — CHO
| S n

0-0

/
Acetylene ozonide Glyoxal
s
hloroprene: s
CH,=CH- C=0H + Conc HCl —2€2» CH, = CH-C = CH»
NHA4C1 /
y
Q.24 Prepare propyne, glyoxal, benzene and chloroprene from ethyne. DGK -2014, SGD -2015
Ans:  Propyne: %
CH =CH Na —» CH = CNa CHE » CH = C-CH;
Acetylen monosodium acetylide Propyne
lvoxal:

O
I ER AN NONUNEC

. SIS
Wﬁi

/
CH “" ( 7(“ Red hot /
Cl:t.' 7(‘4“H 873 K )©Or©
e 4
/
Chloroprene: )
Za&t\/lene cH Cu,Cli;, NH.Cl cH : cH CH2
ST
BCVCuTY  CEE J:hl CcH CH
yd
Q.25 How will you convert ethane to? LHR - 2009, FBD -2015
(i) Ethyl alcohol (i1) Ethylene epoxide  (iii) Ethylene glycol (iv) Vinyl chloride
Ans: (1) Ethyl alcohol:

/

H,.C=CH,+H-0O0-SOsH — H;C-CH,-0SOs; H

(i) Ethylene epoxide:

H,C ~CH, — OSOsH + H— OH —1%eC_yJ{.C _ CH, — &gsw =)\ O©©m
(iii) Ethylen @@®

AR S SURSE o on

3CH,

CH,+ 2KMnO4 + 4H,0 ———  » 3CH, - CH, +2KOH + 2MnO;

Continue...... p/18




(iv) Yinyl chloride:
1
CH: = CH: + Bro, ———» (_Hﬂ

2

Ethene B ( " Q ©m

W@mﬁﬂ\ oPettaric wnh LHR - 2017
a) O, in the presence of Ag,O b) Conc. H,SO4 ¢) S:ClL d) HOCI

Ans: a) Q,in the presence of Ag,0:
Hzc - CHz /
H,C——CH,;+ % O, Ag,0 > 0) ,/
300 oC Y
Ethylene oxide or ethylene epoxide

b) Conc, H;S04; /

CH, = CH; + H,SO,4 » CH;CH,OSO,0OH /

y
c) SCL
CH, - CH2 -/Cl
2H,C = CH; + S,Cl» - 5 S S+ S

\cHz ~CH,-Cl @@@

w;;;‘_% B LN OH
o w\ p \CH2 t HOCl _— Cl/\/

. /
C,Hs + HOCI » HOH,C — CHCl
/
Q.27 How can you convert‘7 BWP -2009, LHR -2013
(1)23- dibromobatane into 2-butene (i1) Ethene into ethylene glycoal
(1i1) Acetylene into chloroprene (iv) Aceton into propane
) Acetylene to disilver acetylide
Ans: (1) 2,3 — dibromobatane into 2-butene

The Conversion of 2,3 dibromobutane to 2 butene with zinc and alcohol is B elimination.

CH; — CHBr - CHBr - CH; ———— CH;—CH=CH-CH;




Q.28

Ans:

NN

- 19 -
(i1) Ethene in hvl

ne gl 1;
H 1) NaBH
HC—CH, —— s HC —]<|3H e R ¥
| 2) H*(aq)
:OH :OH o ,
T VAN
RRTSENS S
NN IS
H QC :CH 2
+ H,0
(ii1)) Acetvlene into chloroprene: /
H,C=CH-C = CH+HCI Cu2CI2 + NHACI
/
Acetylene Conc.
(iv) Acetoninto propane , /
ﬁ /
CH; — C — CH; + 4[H] Zn _Hg/HCl “»CH; — CH,— CH; — H,
Acetone

Convert the following (i) Propyng into aceton

(i1) Ethyne in to oxalic acid.
(1) Propyne into aceton.

» H.C=CH-C-CH,

> Ag C=C Ag +2NH4NO; + 2H,0
Disilver acetylide (White ppt)

LHR -2011, GRW -2011

O

Cl

OH O
CH = C _ CH3 + I‘I,OH MHZ —C _ CH3 Rearrangement C3H3 _ _ CH
H2S04
.o /
(i1) Ethyne in to oxalic acid.
add (@]
s KMMNO 1]
H—C=C—H + [ol — "I.:—OH
C—OH
/ Ethyne Oxidizing (y)
Agent

Oxalic Acid

O
oxm@fkél@@ﬁﬂ eonafl
AN\
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Q,29 How will you distinguish between ethane, ethane and ethyne chemically? LHR —2014
Ans: Reagent  [Ethane Ethylene Acetylene

Alkaline  No Decolourized Decolourized

KMnOy4 Reaction 3CH, = CH, + 4H,O +2KMnQOs —» 3CH = CH +4H,0O+ sm

Soln. CH»(OH) — CH»(OH) +2Mn02+2KOH 3 (C ey Mn +

Bromine ipﬁ-ﬁfé ®\§\ \becolourlzed

Water, eac % —> CHzBr —CH,Br | CH =CH+Br,—» CHBr =CHBr

WN\”\T}T @ Br2 Brz CH - Br.CH

Ammonical | No INo Reaction White ppt. of silver acetylide

AgNO; Reaction CH = CH+2AgNOs +,2NH4,OH
—» AgC = Cag +2NH4NOs+
2H,0 )y

/

Ammonical | No No Reaction Raddish brown ppt. of copper

Cu.Cl, Reaction acetylide
CH =CH+ Cu,Cl, + 2NHsOH
—» CuC = CCu + 2NH4Cl +

H,O

10% No Ethyl alcohol is formed , / Acetaldehyde is formed

H,SO4+ Reaction CH, = CH, +H,O : CH = CH+H,0 ©0H2504

HgSO4 10% 12504 . CH; — CH,OH / HeSO4

HgSO4 / CHz —CH=

M ~—
Q.30  Explain Kolbe’s electrolytlc method w1tm@@m j Q

K -2008. BWP -2014.2017. LHR -2015
Ans: Kolbe’ cm

centrated solutlon of sodium or potassmm salt of a monocarboxylic acid is electrolyzed, an alkane

is produced. This method is only suitable for the preparation of symmetrical alkanes. Ie.e. those of the type
R — R Methane cannot be prepared by this method.

.S
2RCOO — Na+ +2H,0 Electolysis R — R +2CO» + 2NaOH + H,
py at anode at cathode

Mechanism: /

When potassium salt of acetic acid is electrolyzed, acetate ions (CH3COO) migrate towards the anode gives up
one electron to produce acetate free radical (CH3COO), which decomposes to give a methyl free radical
(CH*3)and CO». Two such methyl radical combine to give ethane.

dl |
2H;C-C - OK" (] 2H5C — ‘— O-+2K*

/
7 2H3C—E—o- - 2H3C—ﬁ—o++2e-
At Anode:

2HAC - (T \A\\\Ij

o SRR
\Nﬁgﬁﬁ\!@% —» 20H3; + 2CO;

2K+ + 20H-

—» 2KOH

=\ _COREY

Continue....p/21.....
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Q.31 How alkanes are prepared by Wolf — Kishner and Clemenson reduction for preparation of alkanes, SGD -2014
Ans:  Wolf — Kishner:;

Aldehyde reacts with KOH and hydrazine (N>H4) and changes to alkane. m
2 O

CH; - C —H + 4[H] WNM /KO E% &@\)@@ §7
Acetaldehyde ne
W&NW

menson Reduction:
In this reaction, ketone react with zinc amalgam and hydrochloric acid to form alkane (mixture of a metal with
mercury is called amalgam). /

/
CH; - B — CH; + 4[4] Zn HgHCl » CH; — CH, - CH; + H,0
Acetone Propane S
Q.32 How following compounds are obtained from methane. ’
(1) Methyl chloride (i1) Nitromethane
Ans: (i) Methyl chloride: /

CH; + Cl —— » CH3(l

(ii) Nitromethane; / wm
CH4 + HONO;, NOsz ] a

SWL -2014, GRW -2015

Alkyl hahdes on heatlng w1thalcohollc potassmm hydr0x1de undergo dehydrohalogenating i.e.
elimination of a halogen atom together with a hydrogen atom from adjacent carbon atoms.

R-CH,— fsz +KOH aeohol R _ CH = CH, + KX + H,0

X 4 Alkene
H,C — CH, + KQH._ ool » H,C +CH, +KBr +H,0
r Ethene
HC ~CH, - CH, - Br+ KOH oo » H;C — CH = CH, +KBr + H,0

2. Dehydration of Alcohols:

Alcohols when dehydrated in the presence of a catalyst give alkenes. The best procedure is to
/ pass vapours of alcohol over heated alumina (Al,Os).

_ _ A203 >
R LHZ CHZ 340 — 450 oC R- CH CH2 i HZO a @m
D
H Alcohol % Q @\i\ \17
H:P

03, ' 9 o, O, are dehydrating agent used for preparation of alkene.
\]’\i &fse of dehydratlon of various alcohols is in the order.

Ter. Alcohol > Sec. alcohol > Pri-alcohol

/

Continue....... p/22...




Thus

R-CH, - CHz 75% H2804 » R -CH=CH,+H,0

Prlmary Alcohol [CSA
= 2 + H,O

Secondary Alcohol
Hs
/
R-C-0OH 20%H2504 » R—C=CH,=H0
85 oC é yd
Hs Hs Y
Tertiary Alcohol -/
y
Q.34 State Markownikov’s rule. Give reaction of HBr with: SWL 2014
(1) Propene (i1) 1 — Butene (i) 2- Butene %
Ans: Markownikov’s Rules:

“If unsymmetrical reagent iy added to- uwéywwnetncal/alke/ne/ the
WW&PM#VWW@WWI&MWWWWW&%
numlber of hydirogen atoms:’ a o

Unsymmetrlc W&@%er of hydrogen atoms on both side of double

VZ > H;C - CH, - CH:
CH; + HBr 1 - Bromopropane
/ (not formed) r

— » HiC-CH-CHs

Br
. 2 — Bromo propane (Actual product)

ch\( 4 —H;C-CH - CH»
“C

—— CH, + HBr - > (l:Hg, jBI'

1-Bromo-2-methylpropane (not formed)
CHs
/ |

pH:C — C CH;

7 HsC

S ONN
“@@% thylprop ane

RRES
W\NW%

Continue........ p/23........




(1) Propene

OSO:H ©©m
CH ——OH - CH; + HOSQ:H
P Qf (f;ﬁip ﬂd Iphat
ro;@g% %J\ éix rog}f{ N rogen sulphate

NN NNHES |

CH; - CH-CH; + H,O —» CH; — CH - CH; + H,SO4
Iso-propyl alcohol y,
(ii) 1-Butene yd
2. Reaction of H ith 1-Butene (Markownikov’s rule i licable):
OSO:H
, /
CHz :CH — CHz — CH3 + HOSO3H—> CH3 —CH- CHz —~ CH3
1 — Butene Butyl hydrogen sulphate.

OSO:H OH
CH:~CH-CH,~CH; +H,0 — 5 CH;~CH— CH,— CH; + H,SO,
2-Butyl hydrogen sulphate 2-butanol (Sec.Butyl alcohol)

/
(i) 2-Butene = @@@

Reaction of H>SO4 with~

NNV NN P

CH; -CH —CH-CH; + H,SO;, ————» CH; - CH- CH, - CH;
2- Butene / Butyl hydrogen sulphate

/
CH; - CH- CH, - CH; + H,O —1%°¢ 3 CH; — CH — CH, — CH; + H>SO4
g Sec. butyl alcohol or 2-butanol

4

s
Q.35 How does propyne react with the following reagents? MTN -2017
1) AgNO;/NH,OH, i1) CUCl/NH4sOH ii1) H>O/H>SO4, HgSO4
iv) NaNH;
Ans: Reaction of ﬁbpyng'
1. AzNOy/NH.OH
CH C - CH; + AgNO; + NHAOH —»Ag+ C- = C - CH; + NHuNO; + H,O
Propyne Silver propylide (Shite ppt)
2.7CU,CL/NH,OH
2HC = C-CH3 + Cuw:Cl, + NHfOH —— 2Cu+ C- = C - CH; + 2NH4C1 + 2H,O
Propyne Copper propylide (Red ppt)

3. H,O/H,S04. HeSO4
QNNSY/ %
CH \Qﬂﬁ@m C— CH; _Remmsement g, C— CH

H2804 Acetone




