e Pointsto remember in Aldehyde & ketone

Aldol condensation :

Carbonyl compounds having acidic sp® a-H shows this reaction in presence
of dil. NaOH or dil. acid.

H

i H*,
2CH3 -C= O%OIH)CH3 _(l:_(:H2 - CHOTé)CH3CH =CHCHO
| 2
H
Crossed aldol condensation
() CH,CHO+HCHO 2N, HoCH —CH,~CHO " CH,=CH-CHO

(i) CH,COCH,+HCHO _ Dl NaOH | CH,CO-CH,CH,OH A /HO |

CH,CO-CH=CH,

Cannizzaro reaction :
Carbonyl compounds not having spa-H shows following disproportion reaction

O

|
2H-C-H + NaOH —— CH;-OH + HCOONa
(50%)

2C6H5CHO + NaOH — C6H5CH20H + C6H5COONa
(50%)
Crossed Cannizzaro reaction :

CHBQ@CH0+ HCHO +NaOH ——> CH3O—@—CHZOH + HCOONa
(50%)

Formation of hydrzones and azines

NHNH N
~ N ‘| -H,0 N\ /CO N
C=0+NHNH, —>| <C —2=5 C=NNH, £—> ©C=N-N=C
- S \OH S S AN

Perkin reaction :
When benzaldehyde (or any other aromatic aldehyde) is heated with the
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anhydride of an aliphatic acid (containing two o-hydrogen atoms) in the
presence of its sodium salt, condensation takes place to form a
B-arylacrylic acid ; e.g., with acetic anhydride and sodium acetate, cinnamic
acid is formed.

C,H,CHO +(CH,CO),0 __CHiCONa C,H,CH=CHCOH
Mechanism :

CH,COOCOCH, + CH,CO,” == CH,COOCOCH; + CH,CO,H

7o 7 o

- I
C6H5(|3 + CH,COOCOCH, —— C6H5(IZCH2COOCOCH3 S

H H
OH
|
CH.GCH,COOCOCH, —=H0 , ¢ _H.CH=CHCOOCOCH, —"°—
H

C,H,CH=CHCO,H + CH,CO,H

Haloform reaction :
Acetaldehyde and methylalkyl ketones react rapidly with halogen (Cl,, Br, or
) in the presence of alkali to give haloform and acid salt.

o o
I Il
R-C-CH, —2/MO%  p C_ONa+ CHBr, (Bromoform)
o
I

In this reaction — CH, of CH; —C - group is converted into haloform as it

contains acidic hydrogen atom and rest-part of alkyl methyl ketone give acid
salt having carbon atom corresponding to alkyl ketone.

Preparation of haloform from methylketone involves two steps.

(a) Halogenation

O o)

I .
R—-C-CH, L R—Cll—CBr3 (Halogenation)
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(b) Alkalihydrolysis
O o]
I NaOH | . .
R-C-CBr; ————— CHBr,+ R-C-ONa (Alkalihydrolysis)
o]
|
Note : This reaction is used to distinguish the presence of CH; —C — group.
Other reactions :

NH,
—— > Hexamethylene

tetramine (urotropine)

Evaporated

CH,=0 todrynes

1) (Formaldehyde)

~ CH,O0CH,0CH,O~
Paraformaldehyde

A
Kept at room CH, "CH,
tempt for a | |
longtime
g O 0O
2
Trioxane
(metaformaldehyde)

NH,

L CH,— CH - OH (Acetaldehyde ammonia)

conc. H,SO,
(few drops)

(2) CH,-CH=0
(Acetaldehyde)

> Cyclic trimer (paraldehyde)

| _DyHC Cyclic tetramer (Metaldehyde)

NH,

(0]
NH, | I _ ‘
———— > CH,-C-CH,-C-CH, (Diacetone amine)

CH, CH,
| H,S0,/ A
(3) CH,— C=0———F > Mesitylene
(Acetone) (_le3 G ('l,‘|-|3
L DVHCL o _C=CH-C-CH=C-CH,
(Phorone)

@)

o}
+ CH,-C=CH-C-CH,
I

CH,
(Mesityloxide)
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o]
|

o cl) —C-CH,
OH/H,0 (CH,CO),0
CH,—~CH=0 CH,—~CH-0-C—CH, < 5,5 CH.~CH,
(-~ CH,COOH) 10,
(Benzaldehyde) I
oil of bitter almond CH, o
(i) Cro,Cl, / CCl,
(i) H,0
NH; (i) HCN + HCI / AlCI, @
(i) H,0
(4) cH,—cH=N-CH-N=CH-CH,
| CO + HCI/ AICI,
CGHE
Hydrobenzamide o)
H,/Pd - BaSO Il
: o CH,~C—Cl

o}

Il
CH,—C-CH,
Acetophenone

®)

TCH3COCI /AIC,

©

(o)

©6) I
C,H, - C = C,H,
(Benzophenone

CEHSCOC/AICI3 X

)
OCl, /AICI,

boiling xylene

C,HNH,

C¢H; — CH =N - C.H,
Schiff's base or anils

cl,

In absence of

CiH,—C—-CH,-Cl
catalyst I

Phenacylchloride (Lacrymater)
CH,-CH,

Zn - Hg / HCI
- - - >

excess
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