
 :

  C O   C O 

  Cn H2nO (n = 1, 2, 3......) 

( a )     C  H

O

 

( b )   (  C O) 



(i)   C O
R

R

(ii)   C O
R

R'
+

Example :  :

 C O
CH3

CH3

 C O
CHCH3 2

CH3

2– 2–

Special Point :
 C OH,

O
..

 C X,

O
..

 C NH,2

O
..

 C OR,

O
..

  C Z

O
..

 

 C

O

 

 (Structure) :

 C O sp2  

 2p 

 C O  

 C O
C

C

sp2


   C—C—O  H—C—O 120° 

C  O  C O

 C O
 

 





(A )

( 1 )

( a ) By K2Cr2O7 / H2SO4 :

(K2Cr2O7 / H2SO4) 

2RCH OH
2 2 7 2 4

[O]
K Cr O / H SO (dil.) RCHO (Aldehyde)

 CH R

OH

R
2 2 7 2 4

[O]
K Cr O / H SO  C R

O

R (Ketone)

 -

RCH2OH [O]    R—CHO [O] R—COOH

  Note : 1° CH2Cl2 

(PCC),   (PDC) (CrO3+H2SO4)

( b )

[(CH3)3CO]3Al 

p- 

 CHOH
R

R
    +   C O

CH3

CH3

3 3 3[(CH ) CO] Al                   C O +
R

R
   CH OH

CH3

CH3

2° 

RCH2OH + O O  3 3 3[(CH ) CO] Al                  R—CHO + HO— —OH

1°     

  Note : - -

( c ) :

1° CrO3 / ,   Ag/O2  250°C 

RCH2OH + [O]  RCHO + H2O

( 2 )

CH3CH2OH Cu
300 C CH3CHO



 CH3 CHCH3

OH

Cu
300 C CH3  C

O

CH3

CH3  C  OH

CH3

CH3

Cu
300 C CH3  C + HO2

CH2

CH3

( 3 )

 CHCH3

Cl

Cl
KOH(aq)  CHCH3

OH

OH
2H O CH3CHO

 

CH3  C CH3

Cl

Cl

KOH(aq) CH3  C CH3

OH

OH

 2H O CH3  C CH3

O

( 4 )

 CH3 COO)4 Pb

R  CH CH

OH

R' + HIO4

OH

 RCHO + R'CHO + HIO3 + H2O

R  C C

R

OH

R

OH

R' + HIO4  R  C R + R'

O

 C R + HIO + HO3 2

O

( 5 )

RCH CH + O2 3   RCH 

O

CH 2

O

OOzone

Ozonide

 RCHO + HCHO 
–H O2

Zn

R  C

R

CH + O2 3   R  C

O

R

CH 2

O

O

R  C

R

–HO2

Zn
R  C

R

O + HCHO  







( 6 )

( a )   1% HgSO4 H2SO4  60-80°C 

CH CH + H2O  [CH2 CHOH]  CH3  C

O

H

CH3  C

OH

CH2CHC3 CH + HO2  CH3  C

O

CH3

(enol)

( b )  B2H6, (BH3)2  R2BH 

– 



1

  R CH + RBH2 CH2  C

O

H + RBOH2C R  CH  CHBR2HO2 2

OH– RCH  CHOH R
Tautomerism

CH3—C C—CH3 + R2BH   CH  C

BR2

CH3CH3

2 2H O
–OH



CH  C

OH

CH3RBOH+CH2 3       CH2  C

O

CH3CH3
+RBOH 2

( 7 )



CH2R CHRN
O

O
N

OH

O
NaOH CHR N

O Na

O
HO3


CHO + NO + HO + NaOH2 2R

 

   ( )

1° 

CH N
O

O

R

R
C N

OH

O

R

R
NaOH

C N
O Na

O

R

R
HO3


C

R

R
O + NO + HO + NaOH2 2



 

2° 

C N
O

O

R

R
R NaOH

3° 



( 8 )

R—CH N—OH 2H O/ H
 R—CHO   + NH2—OH

( ) ( )    ( )

C N
R

R
OH 2H O/ H

 C O + NH2

R

R
OH

  ( ) ( )

C
R

H

OR

OR
2H O/H

 C O +  2ROH
R

H

( ) ( )   ( )

C
R

R

OR

OR
2H O/H

 C O + 2ROH
R

R

( ) ( )     ( )

( 9 )

(DMSO) (CH3)2S=O 

R—CH2—X + (CH3)2S O  RCHO   +   (CH3)2S      +  HX

         

R  CH

X

R
 CH S O3 2

  R  C

O

R

2° 

( 10 )

( a )

   

C NRMgX + R C

R

R
OH

X
 N MgXH O/H2


C

O

R R + NH3 + Mg

( )

( b )  HCHO 

RMgX + H  C OR

O

 C OR

OMgX

R

 H HO2  C OR

OH

R

H  C O

R

 H–ROH

( ) ( ) ( )

RMgX + R  C OR

O

 C OR

OMgX

R

 R HO2  C OR

OH

R

R  C O

R

 R

( ) ( )( )

( c )

C

O

R' Cl + RMgX   
X

Cl
C O + Mg

R'

R



( 11 ) -  :

( a ) HCOCH2COOH 
110 C


 CH3CHO+CO2

( b ) C

O

CH3 CH2 C OH

O



–CO2

C

O

CH3 CH3

 

( B )

( 1 ) :

( a ) LiAIH[OC(CH3)3], – 78°C

O

R

Cl
 

( i )LAH(t BuO) , 78 C3
(ii ) H O2

  

O

R

H

( b ) DIBAL-H

O

R

OR'

( i )DIBAL H,hexane, 78 C
(ii ) H O2

    

O

R

H

R—CN 
( i )DIBAL H,hexane, 78 C

(ii ) H O2

    

O

R

H

( 2 )

RCOCl + H2 
4

Quinolineor sulphur
Pd/ BaSO RCHO + HCl

RCOCl + H2
Pd RCHO  RCH2OH

Example : C2H5COCl + H2 4

Quinolineor sulphur
Pd / BaSO    C2H5CHO + HCl

( 3 )

SnCl2 HCl 

R—C N 2SnCl /HCl R—CH NH 3H O
     RCHO+NH3

C2H5—C N 2SnCl /HCl C2H5CH NH 3H O
   C2H5CHO + NH3



( 4 )

1° 

CH2 CH2 +
2

Water gas

CO H


Co
150 C CH3CH2CHO

CH3—CH CH2 + CO + H2
Co

150 C CH3CH2CH2CHO +  CH CH3

CHO

CH3

( C )

( 1 )

RMgX + R—C N   C NMgX

R

R 22H O   C O + NH + Mg3

R

R
X

OH

RMgX + R  C Cl

O

 C Cl

OMgX

R

 R HO2  C Cl

OH

R

R  C + HCl

R

 R

O

RMgX + R  C NH2

O

 RH+ (RCONH)Mg(X) ; 

RMgX + R  C OR

O

 C OR

OMgX

R

 R HO2  C OR

O H

R

R  C + ROH

R

 R

O

( 2 )

RCdR' 

RCOCl + RCdR'  RCOR' + RCdCl

3° 

Example : Cd
CH2 5

CH2 5

 C O + 
CH3

CH2 5

CHCOCl +3 Cd
CH2 5

Cl

( 3 ) R2CuLi  :

R2CuLi + R'COCl  R'COR + RCu + LiCl

( 4 ) (AAE)

C CCH3 HO3


C

O

CH3CH2

O O

OCH2 5
–CHOH2 5

CH2 C OH

O



–CO2

C

O

CH3 CH3

 

( - )    



Ex : C CCH3 HO3 
C

O

CH3CH

O O

OCH2 5
–CHOH2 5

CH C OH

CH3 O



–CO2

C

O

CH3 CH2

 

CH3

CH3

(– )

  :

( 1 ) Ca- :

 Ca + Ca
R COO

R COO

O  C

O

H

O  C H

O

  2RCHO + 2CaCO3

(R  C

O

R  HCHO )

 Ca 
H COO

HCO O
 HCHO + CaCO3

R COO

RCO O
Ca   C

R

R
O + CaCO3

-

 Ca + Ca
R COO

R COO

O  C

O

R'

O  C R'

O

2R  C

O

R' + 2CaCO3


 :

 Ca + Ca
O  C

O

CHCH2 3

O  C CHCH2 3

O

CH3 OCO

CH3 OCO
 C

CH3

CH2 5

O + 2CaCO3



( 2 ) :

MnO/3000C 

2 HCOOH MnO
300 C HCHO + H2O + CO2

2 CH3COOH MnO
300 C  C

CH3

CH3

O + CO + HO2 2

RCOOH + HCOOH MnO
300 C RCHO + CO2 + H2O

RCOOH + R'COOH MnO
300 C RCOR' + CO2 + H2O



(3 )  :

CH2 CH2 + PdCl2 + H2O 2CuCl CH3CHO + Pd + HCl

RCH CH2 + PdCl2 + H2O   2CuCl   R  C

O

CH + Pd + HCl3

 (Physical Properties) :



C11 C12 

 (Odour)  :

 (Solubi l i ty) :

C1  C3 

  C O
 

  C5 

C O
 

H O

H



 1

 H-bonding

 (Boiling point) : 

   > > 

H-

C O
 

C O
 

 (Density)   

 (Chemical Properties) :

 

C O      C O
 



Nu
 

(E+)

C=O C=C 

OC

OC

    84.0 K Cals 

178 K Cals 
CC

CC

    83.1 K Cals 

     146 K Cals 

  +ve       – I        
1

+I

Ex :  (NAR) ?

So l . C O C O
 

E


Nu
..

C OE 


O

Nu

C

E



OE

Nu

C

Ex.

(I) (i) C O
H

H
(ii) C O

CH3

H
(iii)  C O

CH3

CH3

(II) (i) 2ClCH CHO (ii) 2 2NO CH CHO (iii) 3CH CHO (iv) 3 2CH CH CHO

(III) (i)  3CH CHO (ii) 2ClCH CHO (iii) 2HCCl CHO (iv) 3CCl CHO

(IV) (i) C O
CH3

CH3

(ii) C O
CH3CH2

CH3

(iii) C O
(CH)3 2CH

CH3

(iv) C O
CCl3

CH3

So l . (A) I > II > III (B) II > I > III > IV  (C)  IV > III > II > I (D) IV > I > II > III

[Hint :    CH3, +I   C O +ve

    Cl, –I  C O C- +ve ]

Ex . In Cl  C

Cl

Cl

C O

H

(-I)

Chloral

   C O
CH(+I)3

H

 ,

So l . I, II 



 :

( A )

( 1 ) HCN 

C O + HCN  C

CN

OH

( )

H O 2

Ni/H2

C

CONH2

OH

C

COOH

OH

C

CHNH2 2

OH

H O3

-

-

-



C O + HCN  C

CN

OH

( )

H

H

H

H

C

CONH2

OH
H

H

C

COOH

OH
H

H

C

CHNH2 2

OH
H

H

H O 2

Ni/H2

2-

H O3


C O + HCN  C

CN

OH

*( )

CH3

H

CH3

H

*

C

CONH2

OH
CH3

H

C

COOH

OH
CH3

H

C

CHNH2 2

OH
CH3

H

 ( )2-

  )(2- 

1- – 2-

H O 2

Ni/H2

H O3




( 2 ) NaHSO3 

C O + NaHSO3   C

SONa3

OH 3H O

 

Mechanism : NaHSO3      3Na HSO 

3HSO     
2

3H SO 

C O + SO3

–2

Slow   C
O

SO3


H+

Fast

C
OH

SO3





C
OH

SONa3

Na+

( 3 )

NH3  NH2Z ( )

C O + H N2 Z H
Z


 C N Z + HO2

Mechanism :

C OH + NHZ2 C OH  C

NHZ

 OH2

..

NHZ2

 –HO2 C CNHZ NZ
 IMPE   –H



  (NH2Z) :

Z = OH  NH2OH ( )

Z = NH2  NH2NH2 ( )

Z = NHC6H5  NH2NHC6H5 ( )

Z =
NH

NO2

NO2
NH2 NH

NO2

NO2

2, 4–  (DNP) .

Z = NHCONH2    NH2NHCONH2



C O + H NOH2 

R

H
 C  NOH

R

H
  ( )

C O + H NNH2 2

R

H
 C  2NNH

R

H
  ( )

C O + H NNHCH2 6 5

R

H
 C  6 5NNHCH

R

H
  ( )

C O + H NNH2 

R

H

NO2

NO2
 C  NNH

R

H

NO2

NO2

2,4-DNP ( ) (2, 4 - )

C O + H NNHCONH2 2

R

H
 C  2NNHCONH

R

H

( 4 )

C
H

R
O + ROH HCl(g) C

H

R

OH

OR

ROH
HCl(g)  C

H

R

OR

OR

   

C
R

R
O + 2ROH HCl(g) C

R

R

OR

OR
  + H2O

   

[HC(OC2H5)3] 

C
R

H
O + 2RSH 2

HCl(g)
H O C

R

H

SR

SR
[O]

C
R

H

SOR2

SOR2

 

C
R

R
O + 2RSH 2

HCl(g)
H O C

R

R

SR

SR
[O]

C
R

R

SOR2

SOR2

(hypnotic) 

C
CH3

CH3

SOR2

SOR2

C
CH3

CH2 5

SOR2

SOR2

C
CH2 5

CH2 5

SOR2

SOR2

 

( 5 ) (group protection) :

C O +
H O

CH2

CH2

H O 2

HCl(g)
H O C

O

CH2

CH2

O

( ) / 



( 6 )

C O + HC  C

C

ONaCNa

CH

Acid C

C

OH

CH
Sodium Alkynide

Acetylinic alcohol

   

( 7 )

C O + CH Mgl3  C

CH3

OMglHO2
H

H

H

H
CHCHOH +  Mg3 2

I

OH
(1° )

CH3CHO + CH3Mgl  CH3  C

OMgl

CH3

H HO2 CH3  C

OH

CH3

H + Mg
OH

I

2– 2° 

C O + CH + Mgl3  
CH3 CH3  C

OMgl

CH3

CH3 HO2 CH3  C

OH

CH3

 CH3 + Mg
I

OHCH3

2– –2– 3°

( 8 )

C O + HO2
2

Weak acid

H O
 C

OH

OH

 (neutral) unstable hydrate

Ex : H2O ?

(A) HCHO (B) CH3CHO (C) CH3COCH3 (D) CH3COC2H5

[Hint : HCHO ]

Ans. (A)

Ex : ?

So l .

Cl  C

Cl

Cl

CH + HO2

O

 Cl  C

Cl

Cl

CH

HO

HO

( ) ( )



( B )

( 1 ) :

(Ph3P = CR2).

P P

Ph PhPh Ph

Ph PhCH2 O

+ +
O

Ph

Ph

Ph

Ph
CH2

(1-phenylvinyl) benzene triphenylphosphine oxide

( C6H5Li, BuLi, NaNH2, NaH, C2H5ONa, ) 

 

PhPh

Ph

P + HC—Br3 BrPh

Ph

Ph

P
 C Li6  H5 Ph PhP P



Ph

(I) (II)

Ph

Ph Ph

CH2 CH2


+ C + LiBr6 6 HCH3



( 2 )

  - H NaOH KOH 

(disproportionation) 

HCHO + HCHO
Conc.

NaOH
 HCOONa + CH3OH

Mechanism : ( )

(a) OH HCHO 

H C

O

H H C

O

OH

H
OH

(b) H
1

 HCHO 

H C

O

OH

H  + C H C + H

O H

H

H

O

O

O

O

C H





(c)

O

C OH  +  CHO3
H  HCOO1 +  CH3OH

HCOO1+ Na  HCOONa





HCHO + C6H5CHO NaOH HCOONa + C6H5CH2OH

Ex : CH3CHO + HCHO 2Ca(OH)  C(CH2OH)4   +     (HCOO)2 Ca,

2,2– 1,3–

( 3 )

(C2H5O)3 Al, 

2RCHO 3(R'O) Al
 O C

O

RRCH2

Example :   3 3CH CHO CH CHO 2 5 3(C H O) Al 3 3 2CH COOH CH CH OH

Esterification






CH3—COOCH2CH3 (Ethyl acetate)

( 4 )

( a ) -H :

(HCHO)  -H 

HCHO 

CCH2 

OH


H + Cl2

–HCl CCH2

OCl

H Cl2
–HCl

CCH

OCl

H 

Cl

Cl2
–HCl

CCCl3

O

H 

Example : CCH3 

O

CH + 3Cl3 2

–3HCl CCH3

O

CCl3

Tri chloro acetone



Example : CCH2 

O

CH + 3Cl3 2

–3HCl CCH2

O

CCl3CH3 CH3

Example : CCCl3

O

R + NaOHCHCl + 3 NaO C

O

Example : CCH2 

O

CH + 2Cl3 2

–2HCl CCH2

O

CH3 CH3CH2 CH 3CCl2

( b ) C O  O  : PCl5 SOCl2 

C O  + PCl5  C
Cl

Cl
 + POCl3

C O + SOCl2   C
Cl

Cl
 + SO2

 

( c ) :

-

:

CH3COCH3 + Br2  CH3COCH2Br + HBr (43–44%)

i.e.,

= k [ ] [OH1]

CH3COCH + OH3


Slow
H2O + CH—CCH 3 2



O

 CHC=CH  3 2

O

Br2

fast
 CHCOCH Br + Br3 2



( 5 ) :

- -

-H NaOH

 :  :

(a)

(b)



( a )  :

C O -H 

CCH2

O

H  OH+ H
 –

CCH2

O

H  + HO2
–

-

CCH2

O

H  
–

 CCH2

O

H  

–

 (b)

CCH2 O
–

C + CH3

O

H  

H  

CHOCH2C CH3

O–

H  

H+ HO 2

CCH2C CH3

OH

H  

O

H


CHCH3 CH CH

O

 –Unsaturated aldehyde

Aldehyde
(other molecule)

Aldol

:

1.

2.

3.

  

  





CH + HCHCHO 2CH3

O


CHCH3 CHdil

NaOH

OH H

CHO
–HO2

CHCH3 CH CHO

Crotonaldehyde

CCH3

O


CCH3 CH2

OH

C CCH3 CH COCH + HO3 2

Mesityl oxide or
4–Methyl– 3–pentene– 2–one

CH + H3 CH2 C

O

CH3

CH3

CH3

O CH3

diacetone   alcohol



C CH C

O

CH + O3 

CH3

CH3

C
CH3

CH3

HCl gas

–HO2

CH3

CH3

C CH C CH C
CH3

CH3

Phorone

O

CHCH + CH3 3

O

C Week

Base

O

CH3  (4) 
(2) 

(2) 

CH + CH2 COCH3OH

Week base
CH3 CH CH2 CH

(Aldol)

CH3

O



H

COCH3 

–HO2
CH3 CH COCH3

OH

C + CH2 CHO OH


Week base
CH3 C CH2 CH

(Aldol)

CH3

O



H

CHO

–HO2
CH3 C CHO

OH

CH3
CH3 CH3

Ex : CH3CHO + CH3CH2CHO OH
(WB)
1

  4 

So l . CH + CHCHO2CH3

O



H

OH
1  (Aldol) 

2–H O
  CH3—CH CH—CHO

CH + CH2        CHOCH2

O



H

CH3
OH

1  (Aldol) 
2–H O
 CH3—CH2—CH CH—CHO

CH + CH CHOCH3

O



H

CH3

 OH
1  (Aldol) 

2–H O
 CHCH3 C CHO

CH3

CH + CH CHOCH2

O



H

CH3

CH3

OH
1  (Aldol) 

2–H O
  CHCH2 C CHO

CH3

CH3



  :

C

O

CH3 CH2 CH2 C CH2

O

C

O

CH3 CH2 CH2 C CH3

O




(–HO)2

OH

O
HC3 

–HO2

 OHC3

HO
H

 OHC3

O



( – )     ( )

 5 3 

Note :

 –H 

CH3CHO + C6H5CHO  
OH

WB


1

2 

CH + CH2 CHO

O



H

CH3
OH

1   (Aldol) 
2–H O
   CH3—CH CH—CHO

   (Crotonaldehyde)

CH + CH2 CHO

O



H

CH6 5
OH

1 (Aldol)
2–H O
  C6H5—CH CH—CHO

    (Cinnamaldehyde)

( 6 )  :

-

-
O O

2HC3
OC H2 5

CHCHONa23

 O
CH2 5

O

CH3

+ HC3

OHHC3

- OR 

 :

O CH3+ HC3

O
O

O
O

CH3

CH3
(i) CHCHO23

(ii) H

HC3
-

O
O



( 7 ) :

: 1,6-

lnL;h; J`a[kyk -

O O

CH3

(i) CHO3

(ii) H

HC3

+ CHOH3

OCH3

(i) CHO3

(ii) H
O

O
CH3

O

O

OCH3

O

+ C—OHH3

( 8 ) :

, -

-H 

C6H5CHO + (CH3CO)2O  AcONa
170 180 C C6H5—CH=CH—COOH

O O
O

( ) , CHCO O AcONa3 2


O

OH
3-( - ) 

O

O

( ) , CH CO O AcONa3 2

 O

O

OH

O O

( 9 ) (Knoevenagel) :

, -

1°, 2°, 3° , - 

O

O

O
R

O

RC HCHO +6 5
Pyridine or
Piperidine

H5 6C
O

O

R

O
O

R

(ii) , –CO 2

(i) H O2

O

OH

H5 6C



( 10 )  :

-

- 

-

R

O + Br

Br

O O O

O O—R O—R

- -

Zn/CH6 6 HO3

O OH

Zn



( 11 ) (Schmidt) 

 :

RCHO +  HN3 
H SO2 4 RCN + RNHCHO + N2

RCOR +   HN3 
H SO2 4 RCONHR + N2

C O + H NR2
 C NR + HO2

( 12 ) :

(I) 

2 C HCHO6 5
KCN

O

HC3
OH

HC5 6

(I)

O

HC5 6 HC5 6

HC5 6

H

+  CN


HC5 6

O

CN

H

CN

OH

 C
N


OH

proton exchange

    HC5 6

OH

CN

 +

O

H

C H6 5

Slow

OH OH

CN CNH H

O O
 

CH3 CH3HC3 HC3

O

HC3
OH

HC5 6

+ CN




( 13 ) :

X  e.g.

O

X
HO


X

OH

O


O

OH

1, 2- X -

, ( ) 

O

HC5 6

C H6 5
NaOH



O

HC5 6 HC5 6

OH

OHO

ONa
HC5 6 HC5 6

O O

benzil sodium salt of benzilic acid

( 14 )  :

N-

C=O + H2N—OH C=N—OH
–H O2

Oxime

N N

R R

R' R'OH OH2

H



–H O2 H O2

–H

R'—C

N—R



R'

O—H


H

N—R

O

R'

NH—R


O—H

N—R

R'

H3PO2, H2SO4, SOCl2, PCl5, , 

( C ) :

( a ) K2Cr2O7/H2SO4 

° C- 

 2° C-

 R—CH2OH     [O]  R—CH O [O]    R—COOH

         (1° )



CH

OH

CHCHCH3 2 2 CH3

(2° alcohol)

[O] C CH3

O

CHCHCH3 2 2

[O]  CH3CH2COOH+CH3COOH

(i) 3° 

(ii) 1° 2° K2Cr2O7 2-3 

( b ) SeO2 



HCHO 

O


CHCHO + SeO3 2 H C

O

C H + Se + HO2

Glyoxal

CH3 H + Se + HO2

O

C CH  + SeO3 2 CH3

O

C

O

C

Methyl glyoxal (Pyruvaldehyde)

( c )

O

OR

OH
O

HC5 6

CH3

O

H5 6C —O

HC3

Mechanism :

O O OH—A
H

:

HC3 HC3
RC H6 5 C H6 5

O

: : 

+

OH: :

HC3

O

::
H

C H6 5

O


H

O

O

R

A

O
O

O

HC3HC3
RO

O

:
O

: H—A
OO : : H

H

C H6 5
C H6 5

O
O

 H

C H6 5

C H6 5



A:

R

OH

HC3
+O

HC3

OH

O R



C6H5COOCH3 CH3COOC6H5 

H > 

> 3°  > 2°  > 1°  > 

Ex . CH3

O

C CH2 5
Per acid ?

So l . CH3

O

C OCH2 5

Ex. CH3 C

OCH3

CH3

C CH3 Per acid ?

So l . CH3 C

CH3

CH3

O C

O

CH3

( D )  :

( a ) (wolf kishner) :

COCH3

(i) NH –2 NH2

(ii) 2 2OH/HOCH –CH OH CH3

( b ) (Clemmensen) :

COCH3

Zn–Hg, HCl
Reflux 

CH3



(i) C O  CH2

 Red P/HI at 150°C

 Zn-Hg/HCl 

 NH2—NH2/C2H5OH 

(ii) C O  CHOH

 LiAlH4 (

 Na/C2H5OH 

 NaH/Benzene 

 [(CH3)2CHO]3Al 

 (CH3)2 CHOH ( )

MPV (

—NO2, —CH CH2, —C C— 

Example : C O
CH3

CH2 CH

MPV Reduction CHOH
CH3

CH2 CH

( E )

( 1 )

(a) 2 n 2

Evaporation
nHCHO (CH O) , H O

             

(40% HCHO)    n = 6–50

(b)
2 4

2 n 2
Conc.

H SO
nHCHO (CH O) H O


          

n > 100

(c)  2 3
Allowed to s tand

at room temp.
3HCHO (CH O)

CH2

O O

HC2 CH2

O



(d) 6HCHO
 
 

2

2

Ca OH

or Ba OH
  C6H12O6

 ( - )

(a) 3CH3CHO   
2 4Conc. H SO

Room temp.
    (CH3CHO)3        

CH

O O

HC3
O

CH2

HC CH CH3

(b) 4CH3CHO   2 4conc. H SO
0 C  (CH3CHO)4      

CH3

O
CH3

O

CH3

O
O

CH3

( 4 )

(HCHO 

)

6CH2O + 4NH3

Condensation

Reaction
 (CH2)6N4  + 6H2O

O

CH + NH2CH3

H

Addition

Reaction
  CH    NH2CH3

OH

2 4

2

Conc. H SO

H O
 CH—CH3 NH



3CH3—CH NH
3 2H O

Trimerisation
 

CH
HN

N

CH3

HC CH
CH3

NH

H

HC3

3HO2.

( 5 )

( a )

(AgNO3+NH4OH)     [Ag(NH3)2]OH

RCHO+[Ag(NH3)2]OH   RCOOH + Ag + H2O

AgNO3 + NH4OH     AgOH  Ag2O

RCHO + Ag2O     RCOOH + Ag ( )

( b ) CuSO4, NaOH 

 A– (aq.) CuSO4 

 B–   + NaOH)

 A +  B– 

RCHO +  Cu+2 + OH–  RCOOH   + Cu2O

( )

Cu2+           Cu+

( ) (  )

( c )

 CuSO4 + + Na2CO3 Cu+2 

RCHO + Cu2+ + OH
–
  RCOOH + Cu2O

( )

( d )

HgCl2 (Corrosive sublimate) 

 Hg 

RCHO + HgCl2 + H2O   RCOOH + Hg2Cl2 + HCl

   ( )

RCHO + Hg2Cl2 + H2O  RCOOH + Hg + HCl

 ( )



( e )

p-

SO2 

( F )

( 1 )

C O + O 
CH3

CH3

C
CH3

CH3

Mg Hg

water
CH3 C

OH

CH3

C

OH

CH3

CH3

( 2 )

C O + CHCl  3 
CH3

CH3

OH

CCl3
aq.NaOH

CH3 CH

OH

COOH C
CH3

CH3

*

2–

(3) HNO2 

CH3 C CH + O3


O

N OH
–HO2 CH3 C CH 

O

N OH

( 4 ) (popoff's rule) C O 

CH3 CH2 C 

O

CH3
 CH3COOH + CH3COOH

( 5 )

(a) HCl 

CH3 C 

CH3

O + CH3

–HO2 CH3 C CH 

CH3

C CH3

O

C CH3

O

CH3 C

CH3

CH COCH+ O3 C CH3

CH3

–HO2 CH3 C CH 

CH3

C CH

O

C CH3

CH3

  2,6– – 2,5

– –4–



(b) H2SO4 

3CH3

Conc. HSO2 4C CH3

O

condensation
Polymerisation

CH3

CH3HC3

3CH3 C CH
Fe

( 6 )

CH3 C

CH3

O + HCHC2 –HO2 CH3 C CH 2

CH3

C CH3

OO

CH3

HNH2 NH2

Diacetone amine

( 7 )

CH2 C O

CH3

 CH2 C O + CH4

H

Acetone

Ketene
2

3 4

HCHO CO H
pyrolysis

CH CHO CH CO





   
 
   

HCHO, CH3CHO, CH3COCH3 

 S.No. HCHO CH3CHO CH3COCH3

1. (Legel's test) : –

Na [Fe(NO)(CN)3
–] 

C O

2.

(I2 + NaOH) – – –

3.

OH

OH
OH

– –

4. – –

5. –

–

–

–

6. DNP



 (C
6
H

5
CHO)

CH6 6

CHCH6 5 3

CHCOCl6 5

CHCN6 5

(CHCOO) Ca6 5 2 

CHCHCl6 5 2

CHCHOH6 5 2

CHCHCl6 5 2

CHMgBr6 5

CH6 6

CO/ HCl + AlCl3

CrO Cl2 2

Pd/BaSO4

(i) SnCl /HCl (ii) H O2 2

(HCOO) Ca/2

aq. KOH

[O]

(CH ) N6 42

(i) HCOOC H  (ii) H O52 2

(i) HCN/HCl (ii) H O2

AlCl3

* 

* 

* 

* 

CHCHO6 5

CHCH(OH)CN6 5

CH(OH)SONa3CH6 5

CH6 5COOH

CH6 5CHCl2

CH CH6 5 6 5COOCH2

CH6 5CH N Z

CH6 5CH3

CH CH6 5 6 5COONa + CH2 OH

CH6 5CH N Ar

           OH

CH6 5 CH CH6 5

(Similar)

HCN

NaHSO3

NH2 Z

Red P + HI

Oxidation

PCl5

Tollen

reagent

NaOH

NH2Ar

Schiff's

reagent

AlCl3

Al(OR)3

C H MgBr6 5

H O2

CH6 5CHO

(different)

170°/Cl2

2NH3

2C H CHO6 5

2C H CHO6 5

alc.KCN

(CH CO) O,CH COONa3 32

H CH2 NO2

HO–

(i) Zn+CH COOC H52 2

Br

(ii) H O2

HNO /H SO3 2 4

Fuming H SO2 4

Cl /FeCl2 3

CH3 C CH3

O

OH

CH6 5

CHCOCl6 5

CH N

CH6 5 CH N
CH CH6 5

CH6 5 CH C

OH

CH6 5

O

CH6 5 CH CH COOH

CH6 5 CH CH NO2

m – 

m–

CHCH6 5 CH C CH3

O





SOLVED EXAMPLES

Ex 1. A ?

O

 + 

Cl

O

O

HC5 2

 
t BuOK

t BuOH  A

(A) 

O

O
CH2 5

–

(B) 

O

CH2 5

HC3

(C) 

O

O
O

CH2 5

(D) 

O

OH

Ex 2.

O

CH3

 :

(A) 

O O

HC3 CH3
(B) 

O O

HC3 CH3

(C) 

O O

HC3
CH3

(D) 

O O

HC3 CH3

Sol.

O O

HC3 CH3
 Alkali

 

O

CH3

Ex 3. C
CH3

CH3

C
C – OH

H

O
O

 H
  (A)

(A)  :

(A) 

C

CCH3

O

CH3H

C

O

OH (B) 
C

C–C–H

– =

O

CH3H3C

O OH

(C) 
C

–

CH3

C

=

O

–

HCH3

H
(D) C=C

C–H

=

O

–

OH

CH3
CH3



Sol.
C

CH3

CH3

C
C – OH

H

O
O

H
+

C
CH3

CH3

C–C–O–H

H

OO

H

–H
+

–CO2

C=C
HC3

HC3

OH

H

C–C
HC3

HC3

O

H

H

Ex 4.  :

CHCH
CH MgBr3 CO / H O2 3


 HgSO / H SO4 2 4 Ag O2



(A) 

O

OH
HC3

O

(B) 

O
O

OH

HO (C) 

O

HC3

O

(D) 

O

OH

H O

Sol. CH CH + CHMgBr 3 CH C–MgBr

CH C         COOH

OHC–CH–COOH2

HOOC–CH–COOH2

–COOH is (EWG)

CO/HO2 3



HgSO/HSO4 2 4

Ag O2

 (B)

Ex 5.  ?

(A) CHOON2 (B) CHOHC3

(C) CHOHO (D) CHONH2

Sol. CN

=

O

H

O

O
+ CN C–H C:N N

=

O–H

C N C N

– –

(I) (II) (III)
:

:

:

O:

:

: :

:

:

:
:





:

:

O

O:

:
:

:

: O

O:

:
:

:

:

  –

(III) C 

CN  NO2– 

CN– 



Ex 6.  :

R–C       C–R1

Ph P       O3 

O=P – Ph  + R–C = C–R3 1– –

R1 R2
– –

R1 R2

 ?

(A) C–O P–O 

(B) p–d 

(C) C–P C–C 

(D) C–C C–O 

Sol. (A), (B), (C)

Ex 7.  :

O

OHC3

 


OH
Step I  

O

OHC3

 3CH CHO
Step II

  

O

OHC3

CH3

H
O

HO2 Step III

 

O

OHC3

CH—CH3

 Step IV

O

OHC3

CH3

H
OH

 ?

(A)  I (B) II 

(C)  III (D)  IV 

Sol. (A), (B), (C), (D)

Ex 8. 5–10°C  ?

(A) CH(CH) C C–CH–CH3 2 3 3

–

OH

  CH(CH) C C–C–CH3 2 3 3

=

O

(B) CH3(CH2)3CH=CH–CH2OH  CH3(CH2)3CH=CH–CHO

(C) C6H5CH3  C6H5COOH

(D) CH3(CH2)3CH2OH  CH3(CH2)3CHO

Sol. (A), (B), (C), (D)

Ex 9.

O

CH – C – CH 3 3 2SeO A ; A  :

(A) (B) 

(C) (D) 



Sol. SeO2 – –CH2 

  (A), (B), (C) (D)

Ex 10. 3HCHO + CH3CHO NaOH A. A :

(A) (B) 

(C) Na (D) Cr2O7
2–/H+ 

Sol. A 

HOHC – C – CHO2

CH2OH

CH2OH

  (A), (B), (C)  (D)

Ex 11. 2CH – C – CH3 3

O

 Mg / Hg
H  , :

(A) HC – C  –  C – CH3 3

CH3 CH3

OH OH

(B) CH – C – O – C – CH3 3

O O

(C) 

OH OH

CH – CH – CH – CH3 3 (D) 

Sol. (A)   2CH3 – CO – CH3 
Mg / Hg

H O2
 HC – C  –  C – CH3 3

CH3 CH3

OH OH
( )

Ex 12.  :

(A) C6H5CH = CHCOC6H5 (B) C6H5COCH2C6H5

(C) C6H5CH = CHC6H5 (D) C6H5CH(OH)COC6H5

Sol. (A)  C6H5CHO + CH3COC6H5 
2

NaOH
H O C H – CH = CH – C – C H6 5 6 5

O

Ex 13. :

CH3MgI + HCHO Product

(A) CH3CHO (B) CH3OH (C) C2H5OH (D) CH3 – O – CH3

Sol. (C) H – CHO + CH3MgI CH3 – CH2 – OH + Mg
I

OH


