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(ii) By side chain chlorination followed by hydrolysis

Side chain chlorination of toluene gives benzal chloride, which

l < on hydrolysis gives benzaldehyde. This is a commercial method
-—'6 of manufacture of benzaldehyde.

4\ _[5:{?? O/ s Cl/hv O’ CHCL, HO @/ rls
: Bga'k

‘ & Toluene Benzal chloride Benzaldehyde
/ [;Y b (iii) By Gatterman - Koch reaction
/ When benzene or its derivative is treated with carbon monoxide
H} and hydrogen chloride in the presence of anhydrous aluminium
chloride or cuprous chloride, it gives benzaldehyde or substituted
0\ l&§ benzaldehyde.

— CHO
Iih. CO.HCl O/
Anhyd. AIClL,/CuCl
o] &Y

Benzene Benzaldehyde

This reaction is known as Gatterman-Koch reaction. o
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12.2.3 Preparation
of Ketones

_ : LS : . -
CL/hv HO
373 K

Toluene Benzal chloride Benzaldehyde

(iii)

When benzene or its derivauve is treated with carbon monoxide
and hydrogen chloride in the presence of anhydrous aluminium

chloride or cuprous chloride, it gives benzaldehyde or substituted
benzaldehyde.

oenzene Senzaldehyde

This reaction is known as Gatterman-Koch reaction.

1. From acyl chlorides

Treatment of acyl chlorides with dialkylcadmium, prepared by the
reaction of cadmium chloride with Grignard reagent, gives ketones.

2R—Mg—X + CdCl,——>R,Cd + 2Mg(X)Cl
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2.2 prepamti(m Of Hldehydes Some important methods for the preparation of aldehydes
and thones and ketones are as follows:

12.2. ) Preparation 1. By oxidation of alcohols \/
e ——————————

of

Aldehydes

and

Ketones

Aldehydes and ketones are generally prepared by oxidation of primary
and secondary alcohols, respectively (Uni , Class XII).

2. By dsgydrogenation of aicoéo-:g
This nlethod is suitable for volatile alcohols and is of industrial

application. In thigmethod alcohol vapours are Passed over heavy
metal catalysgf (Ag or Cu),)Primary Um give
aldehydes and ketorTes; respectively (Unit 11, Class XII).

3. From hydrocarbons

() By ozonolysis o trtkenes: As we know, ozonolysis of alkenes
followed by reaction with zinc dust and water gives aldehydes,

364y Aldehydes, Ketones and Carboxylic Acids
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3. From hydrocarbons

() By ozonolysis of alkenes: As we know, ozonolysis of alkenes
followed by reaction with zinc dust and water gives aldehydes,

36ds Aldehydes, Ketones and Carboxylic Acids
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Aetones or a mixture of both depending on the substitution
Y jattern of the alkene (Unit 13, Class XI). HS'ui H'*
K\l By hydration of allkkynes: Addition of water to ¢ e _j
12.2.2 Preparation 1. From acyl chloride (acid chloride)
of Acyl chloride (acid chloride) is hydrogenated over catalyst, palladium

presence of H,SO, and HgSO, gives
Aldehydes on barium sulphate. This reaction is called Rosenmund reduction.

alkynes give ketones in this reaction (Uni , Class XI).
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ketones or a mixture of both depending on the substitution
pattern of the alkene (Unit 13, Class XI).

(i) By hydration of alkynes: Addition of water to ethyne in the
presence of H,SO, and HgSO, gives acetaldehyde. All other
alkynes give ketones in this reaction (Unit 13, Class XI).

. From acyl chloride (acid chloride)

Acyl chloride (acid chloride) is hydrogenated over catalvst, palladium
on barium sulphate. This r€action is called Rosenmund reduction:
(o

3enzoyl chloride

. From nitriles and esters
Nitriles are reduced to corresponding imine with stannous chloride
in the presence of hydm®chloric acid, which on hydrolysis give
corresponding aldehyde.

-

H.,O
RCN + SnCl, + HCI RMRCH = NH, ——>RCHO
This reaction is called Stephen reaction.

Alternatively,  nitriles are  selectively reduced Dby

. amas g . [ EE | ag S ——
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2. From nitriles and esters

Nitriles are reduced to corresponding imine with m

in the presence of hydrochloric acid, which on hydrolysis give

S + Correspondmgde_llldehyde _
A b Y s S v 0 S

This reaction is called Stephen reaction.

, H
@ ( H—t N H» Alternatively,  nitriles are  selectively reduced Dby

diisobutylaluminium hydride, (DIBAL-H) to imines followed by

’ ' H hydrolysis to aldehydes:
ot o .
/ A \| W3 RCN ——2B%: . ¢ cHo
\x 2. 0
1. AIH(i-B
Q" C CH, — CH=CH-CH,CH,-CN—= g O‘”ﬂ > CH, — CH=CH-CH,CH,-CHO
‘ + Similarly, esters are also reduced to aldehydes with DIBAL-H.
p\ — \ ‘ICI) O
1. DIBAL-H |
CH,(CH,);— C — OC,H, ENEIC > CH,(CH,), — C —H

3. From hydrocarbons
Aromatic aldehydes (benzaldehyde and its derivatives) are prepared

‘F‘I‘"ﬂ"l"l"l nrnmnf;n 1"117(11‘1’1““1"1"\““0 1‘"\1’7 +.I'"I.l'.'.'.'h 'I:‘n.“ﬁ‘[‘l'ﬁ‘l‘"\r‘r Tﬂﬂ'i'hﬁ!qﬂ-'
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corresponding aldehyde.

H,0
RCN + SnCl, + HCI > RCH = NH ——RCHO
This reaction is called Stephen reaction.
Alternatively,  nitriles are  selectively reduced Dby
diisobutylaluminium hydride, (DIBAL-H) to imines followed by
hydrolysis to aldehydes: —

Y,

O
1. DIBAL-H ]
2. H,0

> CH,(CH),— C —H

. From hydrocarbons
Aromatic aldehydes (benzaldehyde and its derivatives) are prepared
from aromatic hydrocarbons by the following methods:

(i) By oxidation of methylbenzene

Strong oxidising agents oxidise toluene and its derivatives to
ben7zoic acide However it i nossihle to <ton the oxidation at
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from aromatic ydrocarbons by the following methods:

(i) By oxidation of methylbenzene
‘ H} Strong oxidising agents oxidise toluene and its derivatives to

L/ bgxrZoic_acids JHowever, It Is poSSIDIE 0 STOP T oXidation at
(0/ [«Muoy

the aldehyde stage with suitable reagents that convert the methyl
group to an intermediate that is QITICTIT TG oxidise further. The
l./ H following methods are used for this purpose.
00

(@) Ose of cf_l_romyl chride [Croggzz? Chromyl chloride oxidises
methyl group to a chr mplex, which on hydrolysis
gives corresponding benzaldehyde.

Chemistry 362
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CH, CH(OCrOHCl) CHO o
N A 2)2 X AN
m/ + Cro,Cl, —> 5 ﬁ/ 10 m/
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C H -~ O"CY<(&
VR by~
O —
CH, CH(OCroHCl, 9 + CHO
O/ + Cro,Cl,—>=> HO' S e
Toluene akmllsb( | Benzaldehyde

This reaction is called Etard reaction.

(b) Use of chromic oxide (CrO,): Toluene or substituted toluene
is converted to benzylidene diacetate on treating with chromic
oxide in acetic anhydride. The benzylidene diacetate can be
hydrolysed to corresponding benzaldehyde with aqueous acid.

CH, CH(OCOCH,), H O CHO
Q/ + + (CH.COj0 =283 Cr o, Cr

Benzaldehyde

(ii) By side chain chlorination followed by hydrolysis

Side chain chlorination of toluene gives benzal chloride, which
on hvdrolysis gives benzaldehvde. This is a commercial method




— lech203.pdf

i OCTOHCL)J, ) 1T
Q/ + Cro,Cl, —>5 ©/ 22008 ©/

Toluene Chromium complex Benzaldehyde

This reaction is called Etard reaction.

(b) Use of chromic oxide (CrO,): Toluene or substituted toluene
is converted to benzylidene diacetate on treating with chromic
oxide in acetic anhydride. The benzylidene diacetate can be
hydrcﬂy_s’edmng benzaldehyde with aqueous acid.

CH(OCOCH}
+cro, + (cH,cO),0 228K O/
G- c-@a

(ii) By side chain chlorination followed by hydrolySLS

Benzaldeh¥Vte

Side chain chlorination of toluene gives benzal chloride, which
on hydrolysis gives benzaldehyde. This is a commercial method
of manufacture of benzaldehyde.

CH, CHCI, CHO
[ j Cl/hv [ j’ HO
373 K [ j
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. _ P )
+ Cr0, + (CHCOI0 ——= _ N O

Benzaldehyde

(ii) By side chain chlorination followed by hydrolysis

Side chain chlorination of toluene gives benzal chloride, which
on hydrolysisgises-benzaldehvde. This ig a com ‘ thod

anufacture of benzaldelu
_/

Benzaldehyde

(iii) By Gatterman - Koch reaction

When benzene or its derivative is treated with carbon monoxide
and hydrogen chloride in the presence of anhydrous aluminium
chloride or cuprous chloride, it gives benzaldehyde or substituted

benzaldehyde.
CHO
CO, HCl .
Anhyd. AIClL,/CuCl




