PREPARATION OF ALDEHYDES
AND KETONES



PREPARATION
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Toluene Chromium complex Benzaldehyde

This reaction is called Etard reaction.



ALDEHYDE PREPARATION

(b) Use of chromic oxdde (Cr0,): Toluene or substituted toluene
is converted to benzylidene diacetate on treating with chromic
oxide in acefic anhydride. The benzylidene diacetate can be
hydrolysed to corresponding benzaldehyde with aqueous actd.

CH, - CHOOOC, CHO
@ 4 010, + (CHO0L0 28, ——

Benzaldehyde



SIDE CHAIN
HALOGENATIONHYDROLYSIS

Side chain chlorination of toluene ives henzal chloride, which

on hydrolysts gtves benzaldehyde. This is a commercial method
of manufacture of henzaldehyde.

@/CH @CHCI ®/CHO

Toluene Benzal chloride Benzaldehyde



GATTERMAN-KOCH

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
00, HCl
Anhyd. AICL/CuCl

Benzene Benzaldehyde

This reaction 1s known as Gatterman-Koch reaction.



PREPARATION OF KETONE

Treatmentof acyl clofdes with koo, prepared by te
reacton o cadmfumchloride with Crgnard reagent, v etones

R-Ng-X + GO + Dighc

IR - ﬁ (I + Ri{—IR- (‘]‘ R +CdC



2.FROM NITRILE

Treating a nitrl with Grignard reagent followed by hycrolysis vields

2 ketone
NMgBr
ofher // ’ H30+ // O
CH,-CHi-C:N+CEH5MgBr—>CHECH1-C\ — (f,~C
i \op
Propiophenone

(1-Phenylpropanone



FRIEDELCRAFT ACYLATION

When benzene or substituted benzene s treated with acld chloride in
the presence of anhydrous aluminium chloride, it affords the

corresponding ketone. This reaction is known as Friedel-Crafts
acylation reaction.
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Nucleophilic addition -cynanohydrin

HCN + OH == = :CN + H,0O
o), - N
C—0O + ,:CN = - c
. CN Tetrahedral
H - > -~ intermediate
e —— C
OH

Cyanohydrin



2.Addition of sodium bisulphite

\ \ /SU;H ntase | /SOf!Na
ONa OH
B o
compound

(rytalne)



3.Addition of alcohols

ﬁgl_;ﬂﬁ % /"f/ = ROH _ /"'/ o
R—CHO ¢ £ R—Q\H\\ < = £ R—C‘H\\ + H,0
OH OR’
] Hemiacetal ] Acetal
R\C=D + THEGH S R\ ‘/D i H,O
R/ CHOH . dlLHCI R/ No—CH, o 5

Ethylene glycol ketal



Addition of ammonia derivatives

—NH—C—NH,

Reagent name

Ammeonia

Amine

Hydroxylamine

Hydrazine

Phenylhydrazine

2.4-Dinitrophenyl-
hydrazine

Semicarbazide

Carbonyl derivative

>C::N-NH 4@71@0,

>C=N-NH —C—NH,

Product name

Imine

Substituted imine
(Schiff's base)
Oxime

Hydrazone

FPhenylhydrazone

2.4 Dinitrophenyl-
hydrazone

Semicarbazone




2.reduction

\ InHg  \
/(1:0 Tlg} /(211E + HO0  (Clemmensen reduction)
N, NHNH, N\ KOH/ethylene glycol ~ \

(Wolff-Kishner rduction)



3.oxidation

] Tollens’ test: On warming an aldehyde with freshly prepared
ammoniacal silver nitrate sohution (Tollens' reagent], a bright
silver mirror is produced due to the formation of silver metal,

The aldeydes are oxddised to corresponding carboxylate anon.
The reactton occurs in alkaline medium.

RCHO + 2IAgNHJ) + 30H——RO00 + 2Ag + 20,0 + 4NH,



ii.Fehlings test

(if) Fehling’s test: Fehling reagent comprises of two solutions.
Fehling solution A and Fehling solution B. Fehling solution A 1s
aqueous copper sulphate and Fehling solution B 1s alkaline
sodium potassium tartarate (Rochelle salt). These two solutions
are mixed in equal amounts before test. On heating an aldehyde
with Fehling's reagent, a reddish brown precipitate s obtained.
Aldehydes are oxidised to corresponding carboxylate anion.
Aromatic aldehydes do not respond to this test.

R-CHO + 2Cu® + 50H === RCOO + Cu,0 + 3H,0
Red-brown ppt



iii.haloform(iodoform)

0 0
| |
R—C—CH, X R C—ONa + CHX, (X=Cl Br, )
H /CHE H /CHE
NaOCl
C=C CH, > C=C ONa + CHC
VAR /SN :
H,C ¢ H,C C
\ \
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Alpha hydrogen-acidity

Acidity of a-hydrogens of aldehydes and ketones: The aldehydes
and ketones undergo a number of reactions due to the acidic nature
of 0-hydrogen.

The acidity of 0-hydrogen atoms of carbonyl compounds is due
to the strong electron withdrawing effect of the carbonyl group and
resonance stabilisation of the conjugate base.




Aldol condensation

() Aldol condensation: Aldehydes and ketones having at least one
a-hydrogen undergo a reaction in the presence of dilute alkali
as catalyst to form pB-hydroxy aldehydes (aldol) or B-hydroxy
ketones (ketol), respectively. This is known as Aldol reaction.

dil. NaOH
9 CH,-CHO =—— CH,CH-CH,~CHO —2—> CH,~-CH=CH-CHO

| -H,0
Ethanal OH But-2-enal
3-Hydroxybutanal (Aldol condensation
(Aldol) product)
CH: CH,
Ba(OH), | A |
2CH,-CO-CH, —/———= CHE-?-CHECD-CHE o> CHs-C=CH-CO-CH,

Propanone OH 4-Methylpent-3-en-2-one

(Ketol) (Aldol condensation
4-Hydroxy-4-methylpentan-2-one product)



Cross —aldol condensation

CH,CHO 1. NaOH _ CH,-CH=CH-CHO + CH,CH,-CH=C-CHO
+ 2. A But-2-enal tIEH
CH,CH,CHO *

from two molecules of ethanal 2-Methylpent-2-enal

from two molecules
\ of propanal /

simple or self aldol products

+

CH, —CH={i‘,— CHO + CH,CH,-CH=CHCHO
CH.

2-Methylbut-2-enal Pent-2-enal

from one molecule of ethanal and one molecule of propanal
h“-\___ _____..-""
cross aldol products

Ketones can also be used as one component in the cross aldol
reactions.

CHO + C-CH, _9H CH=CH- -::
IIIZ!.'- 2':3"31{

1, 3-Diphenylprop-2-en-1-one
(Benzalacetophenone)
(Major product)



Cannizaro reaction

() Cannizzaro reaction: Aldehydes which do not have an
o-hydrogen atom, undergo self oxidation and reduction
(disproportionation) reaction on heating with concentrated alkali.
In this reaction, one molecule of the aldehyde is reduced to
alcohol while another is oxidised to carboxylic acid salt.

H
H H 0
\ \ A | %
C=0 + =0 + Conc. KOH —— H—C—OH + H—C
/ 7 | %
H H OK
H
Formaldehyde Methanol Potassium formate

2 @—CHO + Conc. NaOH L} OCH,OH + QCODN&

Benzaldehyde Benzyl alcohol Sodium benzoate



3.Electrophilic substitution

(] Electrophilic substitution reactior: Aromatic aldehydes and ketones
undergo electrophilic substitution at the ring in which the carbonyl
group acts as a deactivating and meta-directing group.

ON
HNO,/H,S0,
QCHD T @CH{]

Benzaldehyde m-Nitrobenzaldehyde




