
 (2) Manufacture : Acetone is manufactured by following methods: 

 (i) By air-oxidation of isopropyl alcohol : The air oxidation occurs at Co500 . 

     OHCOCHCHOCHOHCHCH Co

2
Acetone

33
500

2
alcoholIsopropyl 

33 222 + →+  

 (ii) By dehydrogenation of isopropyl alcohol : The vapours of isopropyl alcohol are passed over heated 

copper at Co300 .  

      233
300

33 HCOCHCHCHOHCHCH
C

Cu
o

+→  

 (iii) From propene  

 (a) Wacker's process : The mixture of propene and air under pressure is passed through palladium chloride and 
cupric chloride solution when acetone is formed. 

 HClPdCOCHCHOHPdClCHCHCH 2332223 ++→++=  

     CuClPdClCuClPd 22 22 +→+  

           OHCuClOHClCuCl 222 2444 +→++  

 (b) Propene is absorbed in concentrated sulphuric acid and the resulting product is boiled with water when 
isopropyl alcohol is formed. Isopropyl alcohol on dehydrogenation yields acetone. 

 
Acetone

33
300alcoholIsopropyl 

333434223 )()( 2 COCHCHCHOHCHCHCHHSOCHCHSOHCHCHCH
C

CuOH
o
→ →→+=  

 (iv) From ethyl alcohol : By passing a mixture of ethyl alcohol vapour and steam over a catalyst, zinc 

chromite at Co500 , acetone is obtained. The yield is about 80%. 

     2233
)(

252 42 22 HCOCOCHCHOHOHHC CrOZn ++ →+  

 (v) From acetylene : By passing a mixture of acetylene and steam over a catalyst, magnesium or zinc 

vanadate at Co420 , acetone is obtained.  

22332 232 HCOCOCHCHOHCHCH ++→+≡   

 (vi) From pyroligneous acid : Pyroligneous acid containing acetic acid, acetone and methyl alcohol is 
distilled in copper vessel and the vapours are passed through hot milk of lime. Acetic acid combines to form 
nonvolatile calcium acetate. The unabsorbed vapours of methanol and acetone are condensed and fractionally 

distilled. Acetone distills at Co56 . 

 The acetone thus obtained is purified with the help of sodium bisulphite as described in laboratory preparation. 

 (3) Physical properties : (i) It is a colourless liquid with characteristic pleasant odour. 

 (ii) It is inflammable liquid. It boils at Co56 .  

(iii) It is highly miscible with water, alcohol and ether. 
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 (4) Chemical properties 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 If acetone would be in excess in ketal condensation or catalyst )dry/( 2 HClZnCl  is used then three moles of 
acetone undergoes condensation polymerisation and form a compound called ‘Phorone’. 

 
CH

H

H

CH

OCCH

3
|

3 =−      
OC

CH

CHCCH
=

=−

3
|

3  

 
CH

H

H

CH

OCCH

3
|

3 =−      

 Molecular mass of phorone = 3 mole of acetone – 2 mole of OH 2  

CaOCl2 
(Bleaching powder) 

CHCl3   

HNO2 

CH3COCH3 

(Acetone) 

heat  
K2Cr2O7 + H2SO4   

Ba(OH)2   

Mg–Hg + H2O 

Schiff's reagent 

Tollen's reagent 

Fehling's solution 

NH3 

acetone) (Oximino
3 NOHCOCHCH =  

Chloroform
3CHCl  

OHCOCOOHCH 223 ++  

Chloretone
323 )()( CClOHCCH  

alcohol Diacetone
3223 )()( COCHCHOHCCH  

amine Diacetone
32223 )()( COCHCHNHCCH  

Pinacol
23

||

23 )(—)( CH

OH

C

OH

CCH  

No reaction 

No reaction 

No reaction 

Reduction H2, Ni¸Pd 
or LiAlH4 

NaHSO3 

NH2OH   

C6H5NHNH2 

CH3COCH3 

(Acetone) 

Amalgamated Zn 
+ conc. HCl 

HCN  

CH3MgI   
Ether 

NH2NH2   

H2NNHCONH2 

PCl5 

Cl2 

I2 +NaOH 

Conc. H2SO4 

alcoholIsopropyl 
33CHOHCHCH  

Propane
323 CHCHCH  

derivative e bisulphitsodium Acetone
323 )()( NaSOOHCCH  

ncyanohydri Acetone

23 )(
CN
OH

CCH  

alcohol butyl Tertiary
33)( COHCH  

Acetoxime
23)( NOHCCH =  

hydrazone Acetone
223)( NNHCCH =  

hydrazone phenyl Acetone
5623)( HNNHCCCH =  

onesemicarbaz Acetone
223)( NNHCONHCCH =  

chloride deneIsopropyli

23)(
Cl
Cl

CCH  

acetone Trichloro
33COCClCH  

Iodoform
3CHI  

Mesitylene 
(1, 3, 5-trimethyl benzene 

C 

CH 

C 

CH3 
CH 

C 

CH 

CH3 

CH3 

C = O 
CH

CH

CCH

3

|
3 =−  

HCl

ZnCl

 dry.

2 →  
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 Note :   If two moles of acetone are used then 3223 )()( oxideMesityl COCHCHOHCCH  

 Reformatsky reaction: This reaction involves the treatment of aldehyde and ketone with a bromo acid ester 
in presence of metallic zinc to form β -hydroxy ester, which can be easily dehydrated into βα, -unsaturated ester. 

 (a) 
compound zinc Organo

522
Benzene

522 HCOOCCHZnBrZnHCOOCBrCH −− →+
⊕

 

 (b) Addition to carbonyl group 
  

 

ershydroxyest-
52

|
2

3
|

|
3

/
522

3

2

|

|
35

|

22

3

3

β
HCOOC

CH

CH

OH

CCHHCOOCCH

CH

BrOZn

CHCCH

BrZn

HCOOCCHOC
CH

CH

OH
Br

Zn

HHOH −− →−−→+=








−⊕

+

+

 

522

3
|

|
3 HCOOCCH

CH

OH

CCH −−−→  

(5) Uses  
(i) As a solvent for cellulose acetate, cellulose nitrate, celluloid, lacquers, resins, etc. 

(ii) For storing acetylene. 

(iii) In the manufacture of cordite – a smoke less powder explosive.  

(iv) In the preparation of chloroform, iodoform, sulphonal and chloretone. 

(v) As a nailpolish remover. 

(vi) In the preparation of an artificial scent (ionone), plexiglass (unbreakable glass) and synthetic rubber. 

(6) Tests  
(i) Legal's test : When a few drops of freshly prepared sodium nitroprusside and sodium hydroxide solution 

are added to an aqueous solution of acetone, a wine colour is obtained which changes to yellow on standing.  

(ii) Indigo test : A small amount of orthonitrobenzaldehyde is added to about  2 ml. of acetone and it is 
diluted with KOH solution and stirred. A blue colour of indigotin is produced. 

(iii) Iodoform test : Acetone gives iodoform test with iodine and sodium hydroxide or iodine and ammonium 
hydroxide. 

Comparison between Acetaldehyde and Acetone 

Reaction Acetaldehyde Acetone 

Similarty   

1. Reduction with 2H  and 

Ni or 4LiAlH   

  

Forms ethyl alcohol 

OHCHCHHCHOCH Ni
2323 →+  

Forms isopropyl alcohol 

33233 CHOHCHCHHCOCHCH →+  

2. Clemmensen's 
reduction 

(Zn/Hg and conc. HCl) 

Forms ethane  

OHCHCHHCHOCH 2333 4 +→+  

Forms propane 

OHCHCHCHHCOCHCH 232333 4 +→+  

3. Addition of HCN Forms acetaldehyde cyanohydrin Forms acetone cyanohydrin 
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CN

OH
CHCHHCNCHOCH 33 →+  

CN

OH
CCHHCNCOCH 2323 )()( →+  

4. Addition of 3NaHSO  White crystalline derivative  

NaSO

OH
CHCHNaHSOCHOCH

3

333 →+  

White crystalline derivative 

NaSO

OH
CCHNaHSOCOCH

3

23323 )()( →+  

5. Grignard reagent 
followed by hydrolysis  

Forms isopropyl alcohol 

OMgICHCHMgICHCHOCH −→+ 2333 )(

33
2 CHOHCHCHOH →  

Forms tertiary butyl alcohol 

COMgICHMgICHCOCH 33323 )()( →+  

COHCHOH
33 )(2 →  

6. With hydroxylamine  

 )( 2OHNH  

Forms acetaldoxime  

NOHCHCHNOHHCHOCH =→+ 323  

Forms acetoxime  

NOHCCHNOHHCOCH =→+ 23223 )()(  

7. With hydrazine 
)( 22NHNH  

Forms acetaldehyde hydrazone 

23223 NNHCHCHNNHHCHOCH =→+  

Forms acetone hydrazone 

2232223 )()( NNHCCHNNHHCOCH =→+  

8. With phenyl hydrazine 
)( 256 NHNHHC  

Forms acetaldehyde phenylhydrazone 

→+ 5623 HNNHCHCHOCH  

563 HNNHCCHCH =  

Forms acetone phenyl hydrazone 

→+ 56223 )( HNNHCHCOCH  

5623 )( HNNHCCCH =  

9. With semicarbazide  

)( 22NNHCONHH  

Forms acetaldehyde semicarbazone 

→+ 223 NNHCONHHCHOCH  

23 NNHCONHCHCH =  

Forms acetone semicarbazone 

→+ 2223 )( NNHCONHHCOCH  

223 )( NNHCONHCCH =  

10. With 5PCl  Forms ethylidene chloride  

Cl

Cl
CHCHPClCHOCH 353 →+  

Forms isopropylidene chloride  

Cl

Cl
CCHPClCOCH 23523 )()( →+  

11. With chlorine Forms chloral 

CHOCClClCHOCH 323 →+  

Forms trichloro acetone 

33233 COCHCClClCOCHCH →+  

12. With alcohols Forms acetal 

52

52

3523 2
HOC

HOC
CHCHOHHCCHOCH →+  

Forms ketal 

52

52

235223 )(2)(
HOC

HOC
CCHOHHCCOCH →+  

13. With 2SeO  Forms glyoxal 

OHSeCHOCHOSeOCHOCH 223 ++→+  

Forms methyl glyoxal 

OHSeCOCHOCHSeOCOCH 23223 )( ++→+
 

14. Iodoform reaction  

 )( 2 NaOHI +  

Forms iodoform Forms iodoform 

15. Bleaching powder Forms chloroform Forms chloroform 

16. Aldol condensation 
with mild alkali 

Forms aldol 

CHOCHOHCHCHCHOCH 2332 →  

Forms diacetone alcohol 

322333 )()(2 COCHCHOHCCHCOCHCH →  

17. Polymerisation Undergoes polymerisation Does not undergo polymerisation but gives 
condensation reaction 

18. With 3NH  Forms acetaldehyde ammonia Forms diacetone ammonia  
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2

333

NH

OH
CHCHNHCHOCH →+  

→++ 23323 )()( CHOCNHCOCH  

32223 )()( COCHCHNHCCH  

19. With conc. NaOH  Forms brownish resinous mass No reaction 

20. With 2HNO  No reaction Forms oximino acetone 

NOHCOCHCHHNOCOCHCH =→+ 3233  

21. With chloroform No reaction Forms chloretone 

3

23323 )()(
CCl

OH
CCHCHClCOCH →+  

22. With alk. sodium 
nitroprusside 

Deep red colour Red colour changes to yellow on standing 

23. With sodium 
nitroprusside + Pyridine  

Blue colour No effect 

24. Boiling point Co21  Co56  

  

Difference 

1. With Schiff's reagent  Pink colour Does not give pink colour 

2. With Fehling's solution Gives red precipitate No reaction 

3. With Tollen's reagent Gives silver mirror No reaction 

4. Oxidation with acidified  

722 OCrK  

Easily oxidised to acetic acid 

COOHCHOCHOCH 33 →+  

Oxidation occurs with difficulty to form 
acetic acid  

OHCOCOOHCHOCOCHCH 22333 ++→+

 
 

Aromatic Carbonyl Compounds. 

 Aromatic aldehydes are of two types : 

 The compounds in which CHO−  group is attached directly to an aromatic ring, e.g., benzaldehyde, CHOHC 56 . 

 Those in which aldehyde )( CHO−  group is attached to side chain, e.g., phenyl acetaldehyde, CHOCHHC 256 . 

They closely resemble with aliphatic aldehydes. 

 Aromatic ketones are compounds in which a carbonyl group )( OC =>  is attached to either two aryl groups or 

one aryl group and one alkyl group. Examples are : 

  

deBenzaldehy

CHO

ketone)
enyl (Methyl ph

neAcetopheno

3COCH

ketone)(Diphenyl 
neBenzopheno

56HCOC

ehydeSalicylald

OH
 

 

CHO 
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Benzaldehyde, CHOHC 56  or 
 

 Benzaldehyde is the simplest aromatic aldehyde. It occurs in bitter almonds in the form of its glucoside, 
amygdalin )( 112720 NOHC . When amygdalin is boiled with dilute acids, it hydrolyses into benzaldehyde, glucose 

and HCN 

   HCNOHCCHOHCOH

CN

OHCHOCHC ++→+
Glucose

6126
deBenzaldehy

562

|

Amygdalin
10211256 22  

 Benzaldehyde is also known as oil of bitter almonds. 
 (1) Method of preparation  
 (i) Laboratory method : It is conveniently prepared by boiling benzyl chloride with copper nitrate or lead 
nitrate solution in a current of carbon dioxide. 

 22
deBenzaldehy

56
heat

23

or
23

chlorideBenzyl 
256 22

)(

)(2
2

HNOCuClCHOHC

NOPb

NOCuClCHHC
CO

++ →+  ]2[ 222 OHNONOHNO ++→  

 (ii) Rosenmund reaction : HClCHOHCHCOClHC BaSOPd + →+ 56
/

256
4  

 (iii) By dry distillation of a mixture of calcium benzoate and calcium formate 

 3

duct)(Major pro
deBenzaldehy

56
heat

||

||

56

56

22 CaCOCHOHC

O

O

CH
CH

O
O

CaCa
COOHC

COOHC
+ →+  

 (iv) By oxidation of benzyl alcohol : This involves the treatment of benzyl alcohol with dil. 3HNO  or acidic 

potassium dichromate or chromic anhydride in acetic anhydride or with copper catalyst at Co350 . 

     

deBenzaldehy

][
2

alcoholBenzyl 

→ OOHCH   

 This method is used for commercial production of benzaldehyde. 

 (v) By hydrolysis of benzal chloride :  

    

deBenzaldehy

)(

 
(unstable)

teIntermedia

)(

ChlorideBenzyal 

2

2

2

CHOCHCHCl
OH

OHCa

NaOH  → → −  

 This is also an industrial method. 

 (vi) By oxidation of Toluene 

    OH

CHO

O

CH

C

OV
o 2

350
2

3

52 + →+  

CHO 

CHO 

OH 

OH 
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 Commercially the oxidation of toluene is done with air and diluted with nitrogen (to prevent complete 

oxidation) at Co500  in the presence of oxides of MoMn,  or Zr  as catalyst.  

 Partial oxidation of toluene with manganese dioxide and dilute sulphuric acid at Co35 , also forms 
benzaldehyde. 

    COOHCHCHOHCOCOCHCHHCCHHC OHH

OCOCH

CrO
356

/

acetate eBenzyliden
2356

)(Toluene
356 2)( 2

23

3 + → →
+

 

 (vii) Etard's reaction : 
deBenzaldehy

56
 productaddition Brown

2235622356
222 CHOHCClCrOCHHCClCrOCHHC OH →→+  

 (viii) Gattermann-koch aldehyde synthesis : Benzene is converted into benzaldehyde by passing a mixture 
of carbon monoxide and HCl gas under high pressure into the ether solution of benzene in presence of anhydrous 
aluminium chloride and cuprous chloride. 

     HCl

CHO

HClCO AlCl + →++

 deBenzaldehyBenzene

3  

 (ix) Gattermann reaction  

   −
⊕

+=→++≡ 43 AlClNHCHAlClHClNHC ;  
++

=→=+ 256
Benzene

56 NHCHHCNHHCHHC  

   HClAlClNHCHOHCAlClOHNHCHHC +++→++= −
+

335642256  

  Thus,           ClNH

CHO

OHHClHCN AlCl
42

3 + →+++  

 (x) Stephen's reaction : Benzaldehyde is obtained by partial reduction of phenyl cyanide with stannous 

chloride and passing dry HCl  gas in ether solution followed by hydrolysis of the aldimine stannic chloride with water. 

  CHOHCSnClHNHCHHCNCHC OHSnClHCl
56

complex aldimine
62256

Ether

/

cyanidePhenyl 
56 2][ 22  →= →≡  

 (xi)  By ozonolysis of styrene  

   2256256
eneVinyl benz

256
23 – OHHCHOCHOHCCHCHHCCHCHHC OHO ++ →→=  

 (xii) Grignard reaction   

52

||

deBenzaldehy
5656

||

formateEthyl 
52

HOC

Br

Mg

O

HCHCHBrMgC

O

HHCOC +−→+  

 Other reagents like carbon monoxide or HCN can also be used. 

O 

O O 
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 (xiii) From Diazonium salt  

      

NOHCHNOHHCHClNN =→=+−=
meFormaldoxi

 

 (2) Physical properties  

 (i) Benzaldehyde is a colourless oily liquid. Its boiling point is Co179 . 

 (ii) It has smell of bitter almonds. 

 (iii) It is sparingly soluble in water but highly soluble in organic solvents. 

 (iv) It is steam volatile. 

 (v) It is heavier than water (sp. gr. 1.0504 at Co15 ). 

 (vi) It is poisonous in nature. 

  (3) Chemical properties 

 (i) Addition reaction: The carbonyl group is polar as oxygen is more electronegative than carbon, 

       
−+

=
δδ
OC  

 Thus, The positive part of the polar reagent always goes to the carbonyl oxygen and negative part goes to 

carbonyl carbon. 

 

 

 

   

   

  

                            

  

 

 

 

 However on reduction with sodium amalgam and water, it gives hydrobenzoin, 

  56

inHydrobenzo

||
565656

2

2 HC

OH

CH

OH

CHHCHHCCOHOCHHC
OH

HgNa −− →=++= −  

(Benzaldehyde) 

HCN 

acidMandelic 

56

ncyanohydri deBenzaldehy

56
2

COOH

OH
CHHC

CN

OH
CHHC

OH

H→
+

 

NaHSO3 

CH3MgI   

2[H]  
LiAlH4 

CHO 

solid) (White
e bisulphitsodium deBenzaldehy

3

56

NaSO

OH
CHHC  

alcohol)o(2

2

ethanol-1-Phenyl-1
3

56

3

56

CH

OH
CHHC

CH

OMgI
CHHC

OH

H→
+

 

alcoholBenzyl 
256 OHCHHC  

Benzaldoxime 

CHO 
Benzaldehyde 

H2O 

+ HCl + N2 
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 (ii) Reactions involving replacement of carbonyl oxygen  

 

     

 

 

 

 

 

 

 

 

 

 

 (iii) Oxidation : Benzaldehyde is readily oxidised to benzoic acid even on exposure to air. 

     COOHHCCHOHC O
56

][
56 →  

 Acidified 722 OCrK , alkaline 4KMnO  and dilute 3HNO  can be used as oxidising agents for oxidation. 

 (iv) Reducing properties : Benzaldehyde is a weak reducing agent. It reduces ammonical silver nitrate 
solution (Tollen's reagent) to give silver mirror but does not reduce Fehling's solution. 

    
acidBenzoic 

562
deBenzaldehy

56 2 COOHHCAgOAgCHOHC +→+  

 (v) Clemmensen's reduction : With amalgamated zinc and conc. HCl, benzaldehyde is reduced to toluene. 

    OHCHHCHCHOHC
HCl

HgZn
235656 4 + →+ −  

 (vi) Schiff's reaction: It restores pink colour to Schiff's reagent (aqueous solution of p-rosaniline hydrochloride 
decolourised by passing sulphur dioxide). 

 (vii) Tischenko reaction : On heating benzaldehyde with aluminium alkoxide (ethoxide) and a little of 
anhydrous 3AlCl  or 2ZnCl , it undergoes an intermolecular oxidation and reduction (like aliphatic aldehydes) to 

form acid and alcohol respectively as such and react to produce benzyl benzoate (an ester).  

    
(ester) zoateBenzyl ben

56256
)(

deBenzaldehy
56

3522 HOOCCCHHCCHOHC HOCAl  →  

 (viii) Reactions in which benzaldehyde differs from aliphatic aldehydes 

 (a) With fehling's solution : No reaction 

 (b) Action of chlorine : Benzoyl chloride is formed when chlorine is passed through benzaldehyde at its boiling 
point in absence of halogen carrier. This is because in benzaldehyde there is no α -hydrogen atom present which 
could be replaced by chlorine. 

    HClCOClHCClCHOHC Co

+ →+
∆

56
170

256  

H2NNH2 

H2NOH   

H2NC6H5 

H2N.NHC6H5 

H2N.NHCONH2 

2CH3OH 

PCl5 

 base)s(Schiff' aniline eBenzylidin
25656 OHHNCCHHC +=  

hydrazone deBenzaldehy
2256 OHNNHCHHC +=  

hydrazone phenyl deBenzaldehy
25656 . OHHNHCNCHHC +=  

meBenzaldoxi
256 OHNOHCHHC +=  

onesemicarbaz deBenzaldehy
2256 OHNNHCONHCHHC +=  

chlorideBenzal 
3256 POClCHClHC +  

ehydeof benzaldacetal Methyl 

2

3

|

3
|

56 OH

OCH

OCH

HCHC +  
HCl 

CHO 

(Benzaldehyde) 

Aldehydes and Ketones Part 3

9

TEACHING CARE 



 (c) Reaction with ammonia  

  OHHCHC
NCHHC

NCHHC
HHCCO

HNHOCHHC

HNHOCHHC

2

mideHydrobenza

56

56

56

56

256

256

3+
=

=
→+

+

+
 

 (d) Cannizzaro's reaction : 
 benzoatePotassium

56
alcoholBenzyl 

256
deBenzaldehy

562 COOKHCOHCHHCCHOHC KOH + →  

 The possible Mechanism is  

 First step is the reversible addition of hydroxide ion to carbonyl group. 

  −− −−+=− O

H

OH

CHCOHO

H

CHC
|

|
56

|
56  

 Second step is the transfer of hydride ion directly to the another aldehyde molecule, the latter is thus reduced 

to alkoxide ion and the former (ion I) is oxidised to an acid. 

 

 O

OH

CHCO

H

H

CHCO

H

OH

CHCO

H

CHC
|

56

ion Alkoxide

|

|
56

(slow)
 transferion

Hydride
|

|
56

|

56 =+− →−+= −−  

 

 

          

ion Benzoate

|
56

alcoholBenzyl 

|

|
56 O

O

CHCOH

H

H

CHC

H

−

=−+−−

++

 

 Third Step is exchange of protons to give most stable pair alcohol and acid anion. 
 So one molecule of aldehyde acts as hydride donar and the other acts as hydride acceptor. In other words, 
Cannizzaro's reaction is an example of self reduction and oxidation. 

 Note :   Two different aldehydes each having no α -hydrogen atom, exhibit crossed Cannizzaro's reaction 
when heated in alkaline solution. 

    
formate Sod.alcoholBenzyl 

256
heatdeFormaldehydeBenzaldehy

56 HCOONaOHCHHCHCHOCHOHC NaOH + →+  

Aldehyde which do not have α - hydrogen ( OCHCHOCCHCHOCClCHOHC 233356 ,)(,, −−  etc. 
undergoes Cannizzaro’s reaction.  

 
 

(Fast) 

(H+ exchange) 

acid 

–H+  
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Intramolecular cannizzaro reaction 

 

      
OHH

CNaOH o

2/

100/

+
 →  

 

 (e) Benzoin Condensation  

  

Benzoin

|||

|

 Alc.

ehydeof benzald molecules Two

||

|

|

||
−−− →−+−

O

C

H

OH

C

O

H

C

H

O

C KCN   ( −β hydroxy ketone) 

 Benzoin can also be reduced to a number of product i.e., 

 

 

 

 

 

  

 

  

 Benzoin can be readily oxidised to a diketone, i.e, benzil. 

  

Benzil

56
||||

56
Pyridine

Benzoin

56
|||

56

2

4][ HC

O

C

O

CHCOHC

O

C

OH

CHHC
OH

CuSO −−− →+−−−  

 (f) Perkin's reaction 

  356
anhydrideAcetic 

32
deBenzaldehy

56
2

3 CHCOOCOCHCHHCCHCOOCOCHHOCHHC
OH

COONaCH = →+
−

 

 
acidAcetic 

3
acidCinnamic 

56
2 COOHCHCHCOOHCHHCOH += →  

 COONaCHCHCOOH

CH

CCHHCO

COCHCH

CH

COCH

OCHHC COONaCHCH
23

acidcinnamic Methyl -

3
|

56

anhydridePropionic 
23

3
|

2

56
23

α
+−= →

−

−

+=  

 Mechanism  

 COOHCHCOCHOCOHCCOOCHCOCHOCOCH 332333 .... ++ −


 

[H] 

Na-Hg/C2H5OH inHydrobenzo
5656 HCCHOHCHOHHC −−−  

Stilbene
565656

||

56
2 HCHCCHHCHC

H

CH

OH

CHHC OH = →−−− −  
[H] 

Zn-Hg/HCl 

H2 

H2/Raney Ni OHHCCHCHHC 256
Dibenzyl

2256 2+−−−  

Benzoin

56

|||

|
56 HC

O

C

OH

H

CHC −−−

 

CHO CHO 

CHO CHO 

CHO 

CHO 

CHO 

CHO 

OH 

COOH 

COOH 

CH2 

CH2 

OH 
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 32

|

|
5632

|

|
5632

||

|
56 ...... COCHOCOCH

H

OH

CHCCOCHOCOCH

H

O

CHCCOCHOCOHC

O

H

CHC −−−−+−


 

356
O)(

hyrolysis

acidCinnamic 
563 ..

2

COCHOCHCOCHHCCHCOOHCHHCCOOHCH
H

= ←=+  

 (g) Claisen condensation [Claisen-schmidt reaction] 

 
aldehydecinnamic Methyl -

2

3
|

56
(Dil.)ehydePropionald

3
|

256
α

OH

CH

CHOCCHHCCHO

CH

CHCHOHC NaOH +−= →−+  

 OHCHCOCHCHHCCHCOCHHCHOHC NaOH
2

acetone eBenzyliden
356

)Dil.(

Acetone
3256 += →+  

 (h) Knoevenagel reaction 

 OHCOCHCOOHCHHC
COOH

COOH
CHOCHHC 22

acidCinnamic 
56

Pyridine

acidMalonic 

256 ++= →+=
∆

 

 (i) Reaction with aniline : Benzaldehyde reacts with aniline and forms Schiff's base 

 

 base)s(Schiff'
aniline eBenzyliden

5656
)(

Warm

Aniline
56256

2

HNCCHHCHNCHOCHHC
OH

= →+=
−

 

  Reaction with Dimethylaniline 

                

green) (Malachite
methanetriphenyl 

diaminol Tetramethy

23

23

)(

 Conc.

anilineDimethyl 
23

23

)(

)(

)(

)(

2

42

CHN

CHN

CH

CHN

CHN

H

H

OCH
OH

SOH

−
 →++=   

 (j) Reaction with Ammonia : Benzaldehyde reacts with ammonia to form hydrobenzamide aldehyde other than 
OCH2  give aldehyde ammonia while OCH2  forms urotropine. 

 

mideHydrobenza

56
56

56

2

2

56

56 56 HCCH
NCHHC
NCHHC

NHH
NHH

CHOHC
CHOHC HCCHO −

=−
=−

 →+
−
− −=  

 (k) Reformatsky reaction   

 

ester hydroxy-

522
|

56
|

52256
teethylaceta Bromo

522
deBenzaldehy

56
2

β

α
HCOOCCH

OH

CHHC

OZnBr

HCOOCCHCHHCHCOOCHCBrZnOCHHC OH −− →→++=  

 
 
 
 
 

H+ 
–H2O 
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 (l) Reaction of benzene ring 

 

 

 

 

  

 

 

 

 (4) Uses : Benzaldehyde is used,  

 (i) In perfumery 

 (ii) In manufacture of dyes 

 (iii) In manufacture of benzoic acid, cinnamic acid, cinnamaldehyde, Schiff's base, etc. 

 (5) Tests : (i) Benzaldehyde forms a white precipitate with 3NaHSO  solution.  

 (ii) Benzaldehyde forms a yellow precipitate with 2 : 4 dinitrophenyl hydrazine. 

 (iii) Benzaldehyde gives pink colour with Schiff's reagent. 

 (iv) Benzaldehyde forms black precipitate  or silver mirror with Tollen's reagent. 

 (v) Benzaldehyde on treatment with alkaline 4KMnO  and subsequent acidification gives a white precipitate of 

benzoic acid on cooling. 

Acetophenone, C6H5COCH3, Acetyl Benzene 
  (1) Method of preparation  

 (i) Friedel-Craft's reaction : Acetyl chloride reacts with benzene in presence of anhydrous aluminium chloride 
to form acetophenone. 

  HClCOCHHCCOCHClHHC AlCl + →+
neAcetopheno

356
chlorideAcetyl 

3
Benzene

56
3  

 (ii) By distillation of a mixture of calcium benzoate and calcium acetate. 

 3
neAcetopheno

||

356

acetate Calcium

||
3

||

3

 benzoateCalcium
56

56

22 CaCO

O

CCHHC

O

CCHO

O

CCHO
CaCa

COOHC

COOHC
+→+ ∆  

 (iii) By methylation of benzaldehyde with diazomethane. 

23562256 NCOCHHCNCHCHOHC +→+  

 (iv) By treating benzoyl chloride with dimethyl cadmium. 

HNO3(conc.) 

H2SO4 (conc.) 

fuming 

Cl2 

FeCl3 

H2SO4  

ldehydeNitrobenza−m

CHO
 

NO2 

acidSulphonic 
deBenzaldehy−m

CHO
 

SO3H 

aldehydeChlorobenz−m

CHO
 

Cl 

deBenzaldehy

CHO
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 23562356 2)(2 CdClCOCHHCCdCHCOClHC +→+  

 (v) By Grignard reagent 

 (a) NMgBr

HC

CCHMgBrHCNCCH

56

|
3563 =→+≡  

                                            BrOHMgNHCOCHHC )(3356 ++  

 (b) 
52

3

||

56
acetateEthyl 

3

||

2556 HOC
Br

MgCH

O

CHCCH

O

COCHMgBrHC +→+  

 (vi) Commercial preparation : Ethylbenzene is oxidised with air at Co126  under pressure in presence of a 
catalyst manganese acetate. 

     OH

COCH

O

CHCH

C
2

3

pressure126

Catalyst
2

32

o
+ →+  

 (2) Physical properties : It is a colourless crystalline compound with melting point Co202  and boiling point 
Co20 . It has characteristic pleasant odour. It is slightly soluble in water. Chemically, It is similar to acetone. 

 
 (3) Chemical properties :  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

H2O 

Aldehydes and Ketones Part 3

14

TEACHING CARE 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 (4)  Uses : It is used in perfumery and as a sleep producing drug. 

Quinones 
 Quinones are unsaturated cyclic diketones. Two quinones of benzene are possible (m-benzoquinone is not 
possible as it is not possible to construct such formula by maintaining tetravalency of carbon). 

 Note that quinones are non-aromatic conjugated cyclic diketones. Since they are highly conjugated they are 
highly coloured substances. 

 p-Benzoquinone, being the most important, is commonly known as quinone. It is prepared by the oxidation of 
hydroquinone or aniline. 

C6H5COCH3 
(Acetophenone) 

HCN 

Clemmensen 
reduction 
Zn(Hg)/HCl 

H2NOH 

Oxidation 

Reduction 

eneEthyl benz
3256 CHCHHC  

necyanohydri neAcetopheno

3

|

|
56 CH

OH

CN

CHC −−  

eAcetanilid
356

entRearrangem

ketoxime)nyl (Methylphe 
or oxime neAcetopheno

3
|

56
42

NHCOCHHCNOH

CH

CHC
SOH

 →=−  

alcohol)(2
carbinolnyl Methyl phe
3

|
56

o

CH

OHCHHC  

acidBenzoic 
56

][

acidglyoxylic Phenyl 
56 COOHHCCOCOOHHC O→  

Cold KMnO4 

Na/C2H5OH 

C6H5COCH3 
(Acetophenone) 

Oxidation 

It is relatively harmless but powerful 
lachrymator or tear gas and is used 

by police to disperse mobs. 
Iodoform reaction 

PCl5 

Nitration 

I2/NaOH 

gas) tear a as (Used
chloridePhenacyl 

256 ClCOCHHC  

glyoxalPhenyl 
56 COCHOHC  

hylbenzeneDichloroet-22,
3256 CHCClHC  

Iodoform
356 CHICOONaHC +  

56
hypnotic) as used is (It Dypnone

||
3

|

56 HC

O

CCH

CH

CHC −−=−  

HNO3/H2SO4 

SeO2 

Cl2 

Aldol type 
condensation 
Alter-butoxide 

conc. H2SO4 

phenoneNitroaceto-
3462

m
COCHHCNO  

acidsulphonic 
neAcetopheno

3463

−m

COCHHCHSO  
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neBenzoquino-o

 

neBenzoquino-p

;  

neBenzoquinoQuinol

3

−

 →

p

FeCl ;  

neBenzoquinoAniline

42

2

−

 →

p

SOH

MNO  

             [Laboratory method] 
 

α, β-Unsaturated carbonyl compounds 
 α, β-Unsaturated carbonyl compounds. As the name represents these compounds contain unsaturation between 

α-and β-carbon atoms with respect to carbonyl group, i.e., −−=−

O

CCC
||||

. Such molecules are quite stable due to 
the presence of conjugated system of double bond. Such molecules give properties of the double bond, carbonyl 
group and some additional properties due to the interaction of the two groups. Due to electron withdrawing nature 
of the OC =>  group, the reactivity of CC =  towards electrophilic reagents decreases as compared to an isolated 
double bond. On the other hand, CC =  group undergoes nucleophilic addition reactions which are uncommon for 
simple alkenes. 

 Two important addition reactions of α, β-unsaturated carbonyl compounds are Michael reaction and Diels-Alder 
reaction. 

 Michael reaction: 

25

|
56256

Piperidine
2522

neacetophenoBenzal 
5656

)(

..)(

2HCOOCCH

HCOCCHCHHCHCOOCCHHCHCOCCHHC  →+=  

 Diel's-Alder reaction 

    
debenzaldehyTetrahydro-6 3,  2,1,

100

Acrolein

2

2

2

. CHO

CH

CHOCH

CH

CH

CH

CH
Co

 →+  

 

 

O 
O 

O 

O 

OH 

OH 

O 

O 

O 

O 

NH2 

1,3 butadiene 
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