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NCERT Based - Very Important Points

Method of preparation of alkane (3¢ a1t Y fafer)

By hydrogenation of unsaturated hydrocarbons: (3 c]ocl BTSSIehIsIeT & FT8gIoTal T )

Alkane are obtained by hydrogenation of unsaturated hydrocarbon(alkene and alkynes) in
presence of finely divided nickel at 473-573K. This is known as Sabatier and Senderen’s reaction

473-573K 9 G&H AT [¥ehet hr 3UTEAT A 31HJCd GISglehrae (3fehlel 3N 3foehlse)

BTSSRI UT GaRT Hodhel UTCd fRIT ST & | 38 HafeaR 3R dste i 31fRfshar & ®9 & Srar Srar
¢
Ni or Raney Ni, A
CnHZn + HZ X CnH2n+2
Alkene
Pt/C or Pd/C or Ni, A
CoHyn—o + 2H, CrHonyo
Alkyne
Ni, 523K
H2C = CHZ + Hz — H3C - CH3
Ethene

Ni, 573K
HC =CH + 2H, —— H;C — CH;
Ethyne

In this Ni or Raney Ni or platinum and palladium absorbed over charcoal (Pt/C or Pd/C) or
rhodium, ruthenium or B, Hg in THF etc. are used as catalysts. PtO, is known as Adam’s

catalyst.



These hydrogenation reactions are used in the manufacture of vanaspati ghee from edible

vegetable oils (3T BTSZISTe11oh 0T JTRTHATIHT T YA Wi IIE9Td dell & TAET 6l &
fSaTor & frar Sar ®)

Limitation (ﬂﬁﬁﬂ)

There is no unsaturated hydrocarbon contains only one carbon atom, hence this method

cannot be used for the preparation of methane (1% 3THcCcl GISgIehTael H shaol Teh shlels]

IRATO] 7€ QYT B, ST 5 fafey o1 39t ey o Sl & fow w7t s o wha §)

Preparation of alkane by the reduction of hanaIkane(%TvlT:H ochal &hl 9T H 3Tochel T

fS#ToT)

Haloalkanes undergo reduction with nascent hydrogen to form alkane
R—X+2H —»R—-H+HX
The nasent hydrogen for reduction may be obtained by using any one of the following

a) Zinc and dilute HCI

b) Zinc and acetic acid

c) Zinc-copper couple in ethanol

d) Red phosphorus and hydrogen iodide

Zn+HCl or Zn—Cu/C,H50H
CHsl + 2H CH, + HI

lodomethane methane

Zn+HCl or Zn—Cu/C,Hs0H
C,Hsl + 2H Hs C — CHs + HI

lodoethane Ethane

423 K
3C,Hsl + 3HI ————— 3C,H, + 31,
2P + 31, > 2PI,

3C,Hsl +3HI + 2P——————> 3C,H; + 2PI;

(red) Ethane

Red P, 423K
3C,HsBr + 2H ———— C,Hqs + HBr + I,

Thus the purpose of use of red phosphorus is to remove iodine (wmmma:mvrm
3682 AR fAFTeaT §)



Primary and secondary haloalkane may be conveniently reduced with lithium aluminium hydride in dry

organic solvent(3[Seh el feteh deleh H foIfa# TegH i1 gT531ss & ATy WrufA 3R efadias
Soll3Teehet &Y AT & 3T T ST HehclT &)

LiAlH, is not useful for 3° which is converted into alkene. In such cases NaBH, or TPH (Triphenyl tin
hydride) is used

LiAlH, 3° & Torw 3ua1eft 76T & T8 Toohet & aRafdd foram Srar & | & At et & NaBH, I1 TPH
(TS oTel feoT 153183) &l 39T fhaT ST 8

CH, CH;

| LiAIH, I
H3C—C— CH3 _ H3C—C =CH2

| 2-Methylpropene

Cl

NaBH,

30 i’

2-Methylpropane

Preparation of alkane (Wa:rﬁ:nﬁur)

By electrolysis of sodium or potassium salts of fatty acids(Kolbe’s method or Kolbe electrolysis)

(WS ar o ey araor & $é e F g srques an (Fiea 1 e ar Fed fega
ATEC)

In electrolysis of a concentrated aqueous solution of either sodium or potassium salts of saturated
monocarboxylic acids yields higher alkane at anode(ET3I# IT GIETRATH IGUT o Teh TG STl [deldel
o faeg el 3raerest # G AlAhRIfFa e 3Fel Tels T 3T 3odhal UeT i)

electrolysis

2RCOOK + 2H,0 ———> R — R + 2C0, + 2KOH + H,

electrolysis

2CH;CO0K + 2H,0 ——> (CH3; — CH3; + 2C0, + 2KOH + H,
Potassium acetate



Mechanism: (franfafe)

The formation of alkane follows free radical mechanism(ﬁw\m—l Tl IS Hod Helsp foparfafer a1

3eTHTOT AT E)
CH;COONa = CHs;CO0™ + Na*
2H,0 = 20H™ + 2H*

At anode:
2CH;C00~ ———» 2CH3;C00" + 2e~
Acetate free radical

2CH;CO00" —» 2CH;" +2C0, 1
Methyl free radical

2CH3. —> CH3 - CH3

At cathode
Since the electrode potential of H* ions is higher than that of Na™* ions, therefore H* ions are

preferentially discharged to produce H, while Na*t ions remains in solution.Thus (FIifer Ht 3=T 1
golarels fasTd Nat 31Ie T Jorell 7 T8 §, SATAT H 3= H, & &9 # fSErer §, siafeh Na*
3TAT F Ao J Earg|

2H* + 2e” —>2[H]4>H2

If a mixture of two salts R{COOK , and R,COOK are taken then hydrocarbon R; — R;, R, — R, are
also obtained. Esters, lower alkanes and alkene are also obtained as side products.

Limitation (3rgfarem)
1. This method is applicable for the preparation of only symmetrical alkane of the type R — R (IJg af&r

R-R Wb o chaol HHTH 3Toehal hl AT o Tl T oI19] &)
2. Methane cannot be prepared by this method (sﬂﬁﬁﬁxﬁ?}ﬂ?\uﬂaﬁrﬁmmm%ﬁ

Clemmensen reduction (FAHTGT AqTY)

Aldehyde and ketones when reduced with amalgamated zinc and conc. HCI yield alkanes. This process is

known as Clemmensen reduction.( ingélsg IR P F 9 3rFTAES TS 3R Tig Hel & a1
3TITT Toh3T SITAT § JF 3Tcloha] &l 3cUoel 81T & 0 FeldAdsT 3TTIT el ST §)




Zn—-Hg

>C=0
" conc. HCI

>CH,

O
Zn—H
CH,—C— H + 4[H] — ° CH3—CHj +H,0
Ethanal conc. HCI1 Ethane
O

| o
CH; —C— CH, +4[H] —~—"8, CH;CH,CH; +H;0

Propanone conc. HCI Propane

Wolff-Kishner reduction(ae® -fheraX 3r9ade)

In this aldehyde and ketones can be reduce to hydrocarbons by heating in presence of excess of

hydrazine and sodium alkoxide(base) (%ﬁﬂmﬁmﬁ@mwm
TohIHTFATSS (§T] ) T ITRAT AT T STTTATT H 13T Flh GISSIhIeeT H 3TTTT fhaT ST v
)

R H,NNH, R C,HsONa
>C=-—o 277, C=NNH, 22>
R’ R’ 453K
Ketone Hydrazone



Chemical properties (TATIAH ?l'UT)

Controlled oxidation(faafaa TFHIFHIOT )

Alkanes on heating with a regulated supply of dioxygen or air at high pressure and in the presence of
suitable catalysts give a variety of oxidation products. (3Td 3’I’d§l’é‘3~ﬁﬂ—?ﬁﬁlﬁ H?JTGTQWWQ?HT?I

3UF 3R & YU 3 3oehelt T 7197 et TR S TR o HTFHIHR 391G To7ct 8)

{1] QCI]_,_ +Dz Cu /523K /100atm QCI]:,D][
Methanol

Moy O

(i) CH, + O, HCHO + H,O

Methanal

CH,CO0)L, M ) '
OO, M, 2CH,COOH

Ethanoic acid
+ 2H,0

(iii) 2CH,CH,, +30,

Alkanes having tertiary H atom can be oxidized to corresponding alcohols by potassium

permanganate.(QdWQ% gIsatate (H )WWWWW@WWW
HehIgel ST B)

Isomerisation (FATAIA)

n-Alkanes on heating in the presence of anhydrous aluminium chloride and hydrogen chloride gas

isomerise to branched chain alkanes. (n Wﬁﬁﬁﬁﬂﬂﬁﬁ%%ﬁ?@ﬁ%@mmﬁ
SYTEIT H IRA Tel I SeTeh AT el AT IeTehlell H HATATISR 81 ST ©)

Anhy. AICL, /HC]

CH,[CH,),CH,
n-Hexane
CH,CH-(CH,),-CH,+CH,CH, -CH-CH,-CH,
[ |
CH, CH,
2-Methylpentane 3-Methylpentane



Aromatization(QTTHCIRIOT)

CH
_.-"’K B L r
Cr,0, or V,0.
| | : — @ O
CH, CH, 773K
“\CH? 10-20 atm
Reaction with steam (3T & |1 37fRTHAT)

Methane reacts with steam at 1273 K in the presence of nickel catalyst to form carbon monoxide and

dihydrogen.( HreT 81T o ATY foiehel 3c0Xeh o 3UTRYTT 7 1273 K TWIRHA FA T FIEle] AlAFASS
JUT ETESST & §)

CH,+H,0 —> CO+3H,

Pyrolysis (dT9 39€cH)
— C.H,., + H,
C:H,, 775K » C,H, + C,H,
—» C.H, + C,H,+CH,

Physical properties of Alkane(3Tehel & WW)

1. Alkanes are almost non-polar molecules because of the covalent nature of C-C and C-H bonds
and due to very little difference of electronegativity between carbon and hydrogen

atoms.(3Teehat 3TUT3TH C-C TUT C-H TS o HEHATSTh 0T TUT el 3R ET3IeTe
TIATOL3 TG FOTHDAT Tgd e X & HRUT AIHIT T 3oehet HYATEIA £)
2. They possess weak van der Waals forces.( so-lc\h HE gccloi grsidred EFI'QTUGI'I?T%)

3. They are colourless and odourless.( ﬁwﬁ?ramrﬂaﬁ?raﬁ%)
4

Due to the weak forces, the first four members, C; to C, are gases, Cs to C;; are liquids and

those containing 18 carbon atoms or more are solids at 298 K.( %cfld Tl & HROT 3ochel AU
& TUH TR HERF C; § C, T I, C5 8 C;; T od TUT C; g T SHY HTEeh Shleie] JercT Hoehed
298K UX 31 gid &.




Addition reaction of HBr to symmetrical alkenes (FHTA 3TehIaAaT & HBr T NIt IrFATHAT)
Addition reactions of HBr to symmetrical alkenes (similar groups attached to double bond) take place by
electrophilic addition mechanism. (3TehTeTail # (STel SIS TR FHTA HeE 53 &1ct & ) HBr T FareT
HAFFAE saeTeE) At R & gueT 8 ®)

CH, =CH, +H-Br——CH, —-CH, - Br

CH,-CH=CH-CH,+HBr—CH, -CH, -CHCH,
|
Br

Addition reaction of HBr to unsymmetrical alkenes (Markovnikov Rule) (3R TAT3TeHITAT 9T HBr &T
FIITST (ATR e IhT® fAaH)

[ [~CH;~CH-CH,

Br
CHH_ CH:CHE+H_Br_> 2_ T

I1 —CH,-CH,-CH,-Br
st

Mechanism(fafafe)

1. Hydrogen bromide provides an electrophile,H* , which attacks the double bond to form

carbocation as shown below (T33Ioel SIHTSS Selarcleltlal H* &l g, Sir aﬁm W
HHATT e oA EU AT FIEIAUAIA T §)

3 2 1
H,C—CH=CH, + H—Br

[
L
H,C—CH—CH, + Br H,C—CH—CH, + Br

(a) less stable (b) more stable
primary carbocation secondary carbocation

2. The secondary carbocation (b) is more stable than the primary carbocation (a), therefore, the

former predominates because it is formed at a faster rate. (Erj%r-hw FITUATIA, ITATHER



SPISEIATI T JoTall H 3718 TR GIelT 8. 3ol EIAcdeh I Tl §9 H Toiail

fraifer ag ey AToT 81T §)
3. The carbocation (b) is attacked by Br~ion to form the product as follows (qﬁ?hwaﬂéumzr

H Br oI 3THAUT Y 3cUTE 38 TSR 81T e)

g\

+
H,C—CH—-CH, —> H:SC—(|3H— CH,

Br
2-Bromopropane

(major product)

Anti Markovnikov addition or peroxide effect or Kharash effect(q'ﬁl'ﬂ'lﬂﬂFﬁﬁQ? greTeT T "-IT‘IJ?F\‘IE?;
AT YT GIR FH1d)

(CgH-CO)y

% ,CH,-CH,
|
CH,Br
1-Bromopropane

CH, -~CH=CH, +HBr

Mechanism(fFaTiafer)

Peroxide effect proceeds via free radical chain mechanism as given below (W’IBB’ CEICH Hord Helh
QeI fShaTiafe gaRT 81T &, fSeeht fshamfafer airer & arir 8)



(1) o 0
Il I
CH.-C-0-0-C-C,H,

Benzoyl peroxide o

Il
2C;H;— C- O — 2CH;+ 2CO,

Homaolysis

() CoH,+H-Br-tlomelysis ;o p By

(i) CH,—CH=CH, + Br
lHnmulysis
CHE—{IZH—IZEHQ l
(a) (b)
(less stable (more stable
primary free secondary free
radical) radical)

-

(iv) CH,~ CH— CH,Br + H— By Homolysis
CH,- CH,- CH,Br + Br
(major product)

. Homolysis
(v) CH,~ CH- CH, + H- Br y
| —

Br CH.- (I:H- CH, + Br

Br
(minor product)



Ozonolysis(3TTSN=T YY) : Ozonolysis of alkenes involves the addition of ozone molecule to alkene

to form ozonide, and then cleavage of the ozonide by Zn — H,0 to smaller molecules. This reaction is
highly useful in detecting the position of the double bond in alkenes or other unsaturated compounds.

(3TSATAT ITTEC 3 3Teehled, 03 T Hohold I HAAIASS TATd & IR Zn — H,0 & GaRT 3NSANATSS HT
fagereT O 37013t 31 8 ST &, 7E AT 3P 2T 315 e At 7 gfasmee H Rufy
ST el oh [T STITH 37T g |

.-—""'G"‘M
-'::113{‘;|1=c:1|2+DS—H:113—1.;:|1 1':|:f|2
Propene 0O — O

Propene ozonide

lEn + H., O

CH,CHO + HCHO
Ethanal Methanal

H.,C H;C
\ N
C=CH,+0, — C  CH,
s “1 1
HH_C' HHC O_D
2-Methylpropene Ozonide
‘|'En + H,O
”3":\
C=0+HCHO
s

Propan-2-one

Polymerisation (Tg"ﬂWUT)

n(CH, =CH, | #1 EBPLPEssire, ¢ CH, —CH, 3
Polythene

.l'l[ CHt _ CH — CHJ ] i ]mh U.']:I'IE:I._I" Prossun 3 _[_ CH _ CH_. ']T

Catalyst |

CH,
Polypropene




Cyclic polymerization (T WUT)

//; CH
CH CH  Red hol
G ).
- CH

WY

CH

Addition of water to alkynes (mﬁmmm)

HCECH+H-DH%£%CHQ=C-H

Ethyne ,;!}H

llaumcriﬁaliun

CH,-C-H
I
O
Ethanal

CH,-C=CH+H-OH-H£ /1’ ey c-cH,

333K |
Fropyne O-H
Ismnfri:-*alianl
!
O

Propanocne



Preparation of benzene (d5fia #1 fav=e)

Decarboxylation of aromatic acids (¥ e 3T w1 RAwEfFdFIorn

COONa
CaO
+ NaOH T + Na,CO,

Reduction of phenol fidter & 3q=9d &

(l)H

A



