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19.Aldol condensation The carbon attached to carbonyl carbon is called a - carbon and the hydrogen atom attached to
a - carbon is called a - hydrogen. In presence of dilute base NaOH, or KOH, two molecules of an aldehyde or ketone having a -
hydrogen add together to give B- hydroxyl aldehyde (aldol) or B - hydroxyl ketone (ketol). The reaction is called aldol
condensation reaction. The aldol or ketol readily loses water to give o, — unsaturated compounds which are aldol condensation
products.

a) Acetaldehyde when warmed with dil NaOH gives B - hydroxyl butraldehyde (acetaldol).

H

CH;—C + H-CH,-CHO -4l o CH;—CH—-CH, — CHO
I )
8] OH

Acetaldehyde Acetaldol
(3 - Hydroxy butanal)

20. Crossed aldol condensation:

Aldol condensation can also take place between two different aldehydes or ketones or between one aldehyde and one
ketone such an aldol condensation is called crossed or mixed aldol condensation. This reaction is not very useful as the product
is usually a mixture of all possible condensation products and cannot be separated easily

Example :
dil. NaOH
HCHO + CH3CHO  ————— HO-CH;-CH,-CHO
formaldehyde acetaldehyde 3-hydroxy propanal
dil.NaOH
HCHO + CH;3-C-CHy————— HO-CH,-CH,-C -CH;

Il Il
0 O

formaldehyde
acetone

4-hydroxybutan-2-one

21. Claisen — Schmidt Condensation

Benzaldehye condenses with aliphatic aldehyde or methyl ketone in the presence of dil. alkali at room temperature to
form unsaturated aldehyde or ketone. This type of reaction is called Claisen — Schmidt condensation.

Example

CH,CH CH— CHO dilNaOH CH;CH=CH-CHO ~H,0

Benzaldehyde  Acetaldehyde Cinnamaldehyde
dil NaOH
CsHs CH H—"cfcm . CgHsCH= CHfﬁ‘ — CH; +H,0
0 (0]

Acetone Benzylidene acetone
(Benzal acetone)

Benzaldehyde

22. Cannizaro reaction

In the presence of concentrated aqueous or alcoholic alkali, aldehydes which do not have a - hydrogen atom under go
self oxidation and reduction (disproportionation) to give a mixture of alcohol and a salt of carboxylic acid. This reaction is called
Cannizaro reaction. Benzaldehyde on treatment with concentrated NaOH (50%) gives benzyl alcohol and sodium benzoate.

C.H.CH,OH
CH;CHO 8 olale
6775 0% NaOH Benzylalcohol
+ —_ +
CyH;CHO CH,COONa
Benzaldehyde Sodiumbenzoate

This reaction is an example disproportionation reaction
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23. Crossed Cannizaro reaction When Cannizaro reaction takes place between two different aldehydes (neither

containing an a hydrogen atom), the reaction is called as crossed cannizaro reaction.

CH;CHO + HcHo NaOH_— CH:CHOH +  HCOONa

Benzaldehyde Formaldehyde Benzyl alcohol sodium formate

In crossed cannizaro reaction more reactive aldehyde is oxidized and less reactive aldehyde is reduced.

24. Perkins’ reaction When an aromatic aldehyde is heated with an aliphatic acid anhydride in the presence of the
sodium salt of the acid corresponding to the anhydride, condensation takes place and an a, B unsaturated acid is
obtained. This reaction is known as Perkin’s reaction.

Example:
I ‘iI)
- - LCOON: M0

CeHs™ ” G, Shcoone e CHs= CH = CH=C = C{HsCH = CH-COOH + CH;COOH
CH-C" 7 0
3 cH-c~ Cinnamic acid Acetic acid

0 Il

Acetic anhydride o]

Benzaldehyde

25. Benzoin condensation The Benzoin condensation involves the treatment of an aromatic aldehyde with aqueous
alcoholic KCN. The products are a hydroxy ketone.

Example

Benzaldehyde reacts with alcoholic KCN to form benzoin

H

| .

CH;—C + H—Lil]—CGHS %’ CgH; —CH—C—C,H,
[ |
0

OH O
Benzaldehyde Benzoin
2-hydroxy - 1,2 - diphenyl ethanon

26.
| Knoevenagal reaction

COOH . [COOH

- Pyridine
CeHs;—CH + O + H; —Pyridine = L = —
6tls .\ o CeHls CH=C o= CoH5 CH = CH= COOH
COOH COOH

Benzaldehyde Malonic acid Cinnamic acid

Benzaldehyde condenses with malonic acid in presence of pyridine forming cinnamic
:id, Pyridine act as the basic catalyst.

27.

3) Kolbe’s electrolytic decarboxylation

The aqueous solutions of sodium or potassium salts of carboxylic acid on electrolysis gives
alkanes at anode. This reaction is called kolbes electrolysis.

CH;COONa Electrolysis CHj
N — | + 2CO> + 2Na
CH,
CHs;COONa L - '
Sodium acetate Anode Cathode

Sodium formate solution on electrolysis gives hydrogen
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28.

1) o - Halogenation

Carboxylic acids having an a - hydrogen are halogenated at the a - position on
treatment with chlorine or bromine in the presence of small amount of red posphorus
to form o halo carboxylic acids. This reaction is known as Hell - Volhard - Zelinsky
reaction (HVZ reaction) The a - Halogenated acids are convenient starting materials for
preparing a - substituted acids.

Cly fred Py
CH-> — COOH
H:0 |
Cl

CH:— COOH

Acetic acid Mono Chloro acetic acid

29.

4. Claisen Condensation

Esters containing at least one «c- hydrogen atom undergo self condensation in the presence
of a strong base such as sodium ethoxide to form - keto ester.

0 0 0 0
| I C,H-ONa I I
CH;— C — OC;Hs + Hf- CHy— C— 0OC;Hs =——= CH;— C — CHy— C—0C,H; + C;H;0H

Ethyl acetate Ethyl acetate Ethyl aceto acetate Ethyl alcohol
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