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Acyclic Hydrocarbons NP
RIS

) 4 ) 4
Saturated Unsaturated
C-Csingle bonds present

C-C multiple bonds present |

Alkanes

General Formula CaHan+2

Preparation

From alkenes and alkynes:
Ni (PYPd) /H
R-CH=CH, DMz o cH,—cH,

Ni (Pt/Pd) /

R—C=CH
excess H,

R _CHZ_CHa
From alkyl halides:

1. Mg/ Dry eth
R—CH;~CH,~X ﬁ%ﬂ-z%f—ﬂ» R—CH,—CH, ‘

From aldehydes and ketones:

O
1l Zn(Hg) /
R—C—H Conc HEl R —CHjy + H,0O

0
I Zn(Ha) /
R—C—CH, SMA Lo R —CH,~CH, + H,0

From carboxylic acids:

[l
R-CH,CH,-C—0OH NaOH/CaO,_
(Soda lime) A

R —CH,—CH,
Reactions

Combustion:
C.Hpiz* (3n2+1 ) O, —» nCO, + (n+1) H,0 + Heat

Methane chlorination: ‘

CHy ™ CCl, + 4 Hel

Stability of Carbocations

i R i
R—C" < R—clz‘ < R—cl‘
H H R

- —

Stability Increases

Alkenes

General Formula CnH2n

Preparation

Hydrogenation of alkynes:

H,/ Pd-Baso,

Rr—=e=Ch Quinoline

Dehalogenation:

i
R —-C—C—H AIC—A(OH._ R ~CH=CH,
|
H H
Dehydration of alcohols:
R =CH,=CH-~OH Ha0,4 =
2 2 170°C A R _CH—CH2
R =CH,~CH,~OH ALO, =
2 350°C A RI—CH=0H;
R-CH,~CH,~OH =225 » R —CH=CH
22 250°C A —vhz2

Reactions
Formation of alkanes:

Ni (Pt/Pd) /H
R-CH=CH, "D Mo o cH,-cH,
Addition of halogens:

R-CH=CH, 22/CCh_ R _?H_?Hz
Reddish- brown Br  Br

Colourless

R-CH=CH, /MO, R_?H—?Hz
OH Br

Addition of hydrogen halides: (HClI,
HBr, HI)

R=CH=CH, —oF R=CH=Cl
Br
—CH=— HBr = R— —CH
R—CH=CH, RO-OR(peroxide) R=CH, El3 4
r
Addition of water:
R-CH=CH, 21-H25Cs 'Z?SO‘ Rty
OH
R—CH=CH, ;ﬁf"f’HCZ)"CA‘HZSO—i R—CH—CH,
A OH
Oxidation:
OH OH
OH / KMnO, I
R-CH=CHy ——— R—C—C—H *+ MnO,
Purple l!i }!| Black -brown
R=GH=o; TIKMIO, R—8—0H+coz+ Mn?*

Purple Colourless

Alkynes

General Formula CaHzn -2

Preparation

Dehalogenation:

X
|
R~CH—CH, L'AKQL R —C=CH
X
X
R~CH,~CH . 8O, g —s=i
X

From calcium carbide:
H,O —_—
CaC, —+—» H—C=C—H

Dehydration of alcohols:

(l)H cl)H
Conc. H,SO, e
R-CH—CH, e R —C=CH
Reactions
Formation of alkanes:
e Ni (PUPd)/
R—C=CH ——— : R —CH,—CH;

Formation of alkenes:
H,/ Pd-Baso,

Re—6=CH ~&=oms R —CH,—CHy
Addition of Bromine:
_Bnico, R
R—C=CH ——— C=C,
Br H
Excess Br,/ CCl, Br B
R —-C=CH - R—Cll—I—H
- B
Addition of HBr: b B
- Excess HBr |
R-C=CH —— R—CIJ—CH3
Br

Addition of water:

o Hg** / Dil. H,S0O, ﬁ
R-C=CH ———=7—" R—C—CH,

(50-60)°C A
Oxidation: _
OH / KMnO n
R-C=CH ————— R—C—C—H + MnO,
Purple Black -brown
0
+ Ml
R-c=cH MG R_C-oH + CO, + Mn?*
Purple Colourless

Acidic nature of terminal hydrogen

Na -
R-C=CH —— R—C=CNa + H,

NaNH,

R-C=CH —%» R —C=C Na + NH,

- NH, / AgNO,
R-C=CH ————» p —C=C—Ag
White

i s NH, / Cu,Cl,
R-C=CH —————» R —C=C—Cu

Red-brown

R'MgX

R—-C=CH R—C=C—Mgx + RH

X=Cl, Br, |
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