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( I )

—OH sp3 C 

( I I )

—OH  sp2 C 



( a ) —OH 

(i) [  –OH]  CH3CH2—OH

(ii) [  –OH]  CH2CH2

OH OH

(iiii) [  –OH]  CHCH2

OH OH

CH2

OH

(iv) [n –OH]  CH -------------CH2

OH OH

CH2

OH

( b )

(i) p  1° –  CH3CH2 – OH

(ii) s  2° –  (CH3)2CH – OH

(i) t  3° –  (CH3)3C – OH



C - –OH 'O' 

: :O
sp
3

sp
3

1s

sp 3

HC3 H 1s
sp3

108.5°

Structure of CHOH3
sp3 'O' sp3 

108.50  sp3 O 2s2,2px
2 2py

1 2pz
1  

sp3 

   O
2s 2px 2py 2pz

sp  3

Non - bonding e pair— 

 bond

 bond

 O  atom

sp3

+. ×.
S

108.5°
 C atom

×.
S×.

S

×.
S

H
H H

hybridised 
orbitals sp3

 H atom
s 



O-

(109028')

(108.50) 
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

( a )

(CH3)3 C—H 4H /KMnO

 (CH3)3 C—OH

(b )

( i )

CH3—CH CH2 2

H

H O


 CHCH3

OH

CH3

( i i )

CH3—CH CH2

3

2 2

BH

H O HO


1 CH2CH3

OH

CH2  (1° alcohol)

( i i i )

CH3—CH CH2 
2 2

4

,(i ) Hg(OAc) H O
(ii )NaBH ,HO

1
CHCH3

OH

CH3

( c )

CH3—CH2—Cl
2

Aq. KOH

or Moist Ag O
 CH3CH2—OH

(d )

>C O 
Reducing agent > CH—OH



LiAlH4/H NaBH4/H

Na + EtOH 

NaH 

Ni/H2

R—CHO 4LiAlH

H
 R—CH2—OH

CR

O

R 4NaBH

H
 CHR

OH

R

CCH3

O

CH3
4LiAlH

H
 ?

 Mechanism :

HCCH3 CH3 CCH3

H

O

CH3

O

LiAlH4

H


CCH3

H

OH

CH3



O LiAlH4

D

NaBD4

H

OD
H

OH
D



48 H

CH3—CH CH—CHO 4LiAlH

H
 CH3—CH CH—CH2—OH

Ph—CH CH—CHO 4

/

LiAlH

H OH 
 Ph—CH2—CH2—CH2—OH

(e )

R—O—R 2 4dil.H SO R—OH + R—OH

CH3—O—CH2CH3 2 4dil.H SO CH3—OH + CH3CH2—OH

(f )

R—COOH 4LiAlH

H
 R—CH2—OH + H2O

CR

O

Cl 4LiAlH

H
 R—CH2—OH + HCl

CR

O

OR 4LiAlH

H
 R—CH2—OH + R—OH

CR

O

O C

O

OR 4LiAlH

H
 R—CH2—OH + R—CH2—OH

CR

O

NH2
4LiAlH

H
 R—CH2—NH2 +H2O

(g )

( i )

CR

O

OR
NaOH  CR

O

ONa + R OH

( i i )

CR

O

OR
2

H

H O(excess)



               CR

O

OH + R OH

CCH3

O

OCH2 5

18
3H O


         CCH3

O

OH + CHOH2 5

18

1 

(h ) p–  

R—NH2
2

2

NaNO HCl

or HNO

 R—OH + N2 + H2O

CH3CH2—NH2
2HNO CH3CH2—OH + N2 + H2O

 Mechanism :

2
23 2 2 3 2

NaNO HCl
 CH CH — NH   CH CH — N Cl




1
 23 2CH CH N Cl


 

1

(Unstable)
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CHCH3 2

Cl

O

H

N
CHCH3 2

OH [major]
OH








O

CHCH3 2 Cl

CHCH3 2 O N O

CH2 CH2



Ex. CH3CH2CH2—NH2 2NaNO HCl  ?

Sol. Mechanism :

CH3CH2CH2—NH2
2NaNO HCl CH3CH2CH2— 2N


Cl
1

 CH CH CH3 2 2



CHCH3

OH

CH3


HO


CHCH3 CH3H


2
3 2 3 3

HNOCH — NH CH — O — CHException :

( i )

( i ) p- :

R—Mg—X + [O]  R—O—MgX 2H O R—OH

[  C-p- ]

CR H CH

R

OMg

H

O

HO2Mg X + H
 

X

CH

R

OH [one C more p-alcohol]

H

R CH2

R

OMgX

CH2
H O2Mg X + CH2

 
CH2 CH2

R

OH

CH2

[two C more p-alcohol]
O

( i i ) s-

CR H CR

R

OMgX

H

O

H O2Mg X + R CR

R

OH 

H

CR OR CH R

O

RMg X + H CH

R

OH 

R

O

HO2

MgX
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( i i i ) t-

CR R CR

R

OMgX

R

O

H O2Mg X + R CR

R

OH 

R

CR OR CR R

O

RMg X + R CR

R

OH 

R

O

H O2

MgX



(i) C1  C11    

(ii) H2O

(iii)   

(iv)  C1  C3  H2O 

  
1

C4H9OH > C5H11OH > C6H13OH

CH3CH2CH2CH2OH < CHCHCH3 2

CH3

OH < CCH3

CH3

CH3

OH

CHCHCH3 2 2

OH

< CHCH3

OH

CH2

OH

< CHCH2

OH

CH2

OHOH

OH H-

(v)   

1


C4H9OH < C5H11OH < C6H13OH

CH3CH2CH2CH2OH > CHCHCH3 2

CH3

OH > CCH3

CH3

CH3

OH

CHCHCH3 2 2

OH

< CHCH3

OH

CH2

OH

< CHCH2

OH

CH2

OHOH

OH H 

Ex.

Sol.  H-

HO

R

---------- HO

R

------------- HO

R

 ------------- HO

R

 ----------
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Ex.

Sol.  

R C
O

OH

H O

O
C R



(A)  O H 

(B)  C OH 

(C)

(A)  O H  : 

CH3—OH > CH3CH2—OH > (CH3)2CH—OH > (CH3)3C—OH

( i )

H2O > R—OH > CH CH > NH3 (Acidic strength)

 H2O (Na, K) H2 

R—OH + Na  R—ONa + 
1

2
H2

R—OH + K  R—OK + 
1

2
H2

( i i )

R—OH + Na   R—ONa + 
1

2
H2

R—ONa + S C S  R O C S Na

S

( i i i )

R—OH 2 2CH N  R—O—CH2—H

R—OH Na R—ONa R X  R—O—R

(Williamson synthesis)

( i v )

R OH + Cl C R

O

 R O C R

O

(Acylation)

R OH + Cl C CH3

O

  R O C CH3

O

(Acetylation)

OH

COOH 2CH COCl COOH

O C R

O
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( v )

R OH + Cl C Ph

O

 R O C Ph

O

(Benzoylation)

(v i )   H2SO4 

R OH + R OHC

O

 2 4conc. H SO R OR + HO2C

O

 Mechanism :

H2SO4 H+ + –
4HSO

R—C—O—H R—C—O—H

:
:

O OH

+ H
+



R—C—O—H R—C—OH

O

+ROH


OH


OH

H R'

R—C—OH2 R—C—OR'R—C R—C

OR' OOR' OR'

OH OH OH
 



–H
+

Note : 

Example : CH3 OH + HC

O

OCH2 5 2 4conc. H SO CH3 OCH + HO2 5 2C

O

Example : Ph OH + HC

O

OCH2 5

18
 2 4conc. H SO Ph OCH + HO2 5 2C

O

18

HCl 

Example : CH3 OH + HC

O

OCH2 5 Dry HCl.  CH3 OCH + HO2 5 2C

O

(i)   
1

(ii) R – OH  CH3 – OH > 1° > 2° > 3°  

(iii) RCOOH 

H OHC

O

  >   CH3 OHC

O

 >  CH3 CH

CH3

OHC

O

   >  CH3 C

CH3

CH3

OHC

O
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(v i i ) CH CH 

CH CH + 2CH3—OH 3BF /HgO
 CHCH3

OCH3

OCH3

CH  CH + 2CH3CH2— OH
3BF /HgO
 CHCH3

OCH2 5

OCH2 5

(vi i i )

R—CHO + 2R—OH H
 CHR

OR

OR

R R + 2RC

O

OH H
 C

OR

OR

R

R

CH3CHO + 2CH3—OH H
 CHCH3

OCH3

OCH3

( ix )

R—Mg—X + H—OR  H
  H + MgR

X

OR

( x )

CH2 C O + R—OH CH2

OR

OHC        CH3

OR

OC

CH2 C O + C2H5—OH CH2

OCH2 5

OHC        CH3

OCH2 5

OC

 

(xi )

NH C O + H—OC2H5 NH

OCH2 5

OHC      NH2

OCH2 5

OC

(xi i )

R

OH

OR

OH + CH2 CH2

O
CH2 CH2
H+

(B ) OHC

CH3—OH < CH3CH2—OH < (CH3)2CH—OH < (CH3)3 C—OH
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( i )

R—CH2—OH  +  HCl  2ZnCl
  R—CH2—Cl   +  H2O

R2CH—OH  + HCl 2ZnCl
  R2CH—Cl  +  H2O

20 alcohol

  HI > HBr > HCl > HF

( i i )

OOH + HR O N

O

     O + HO2O N

O

R

R—OH  +  HHSO4    R—HSO4  +  H2O

(ii i )

3R—OH  +  PCl3  3RCl  + H3PO3

R—OH   +  PCl5   R—Cl  +  POCl3  +  HCl

( i v ) (SOCl2) 

R—OH  +  SOCl2  Pyridine R—Cl  +  SO2  +  HCl

      (gas)

( v ) NH3 (Al2O3) 

OH + HNH2R
2 3Al O

250 C



R—NH2  +  H2O

(v i )   

CH3CH2OH  + Cl2(dry)  CH3CHO  +  2HCl 

CH3CHO  +  3Cl2  CCl3CHO  +  3HCl 

(C )

( i ) H2O 

(a) H2O  

(b) H2O   

(CH) SO2 5 2 4

100°C

140°C

170°C

CH OH + HSO2 5 2 4

(conc.)

0°C

CHHSO2 5 4

CH2 5 O CH 2 5

CH2 CH  2

250°C

350°C
CH OH +Al O2 5 2 3

(Alumina)

CH2 5 O CH2 5

CH2 CH2

3° ROH > 2° ROH > 1° ROH > CH3OH
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( i i )  

CH3CH2OH Cu
300 C CH3CHO   +  H2

p- 

CH3 CH

OH

CH3

Cu
300 C CH3 CH + H3 2C

O

s-  

CH3 C

CH3

CH3

OH
Cu

300 C CH3 C

CH3

CH + HO 2 2

( i i i )

R—CH2—OH 4

72 2

H KMnO or
H /K Cr O



 RCHO [O]
Room temp. RCOOH

p- 

R RC

O

R CH

OH

R'

s-

H /KMnO  or4

H  /K Cr O  2 72

[O]



R C

OH

R

t-

[O]

R

CHCH3 2 CH

OH

CH3
[O]

high temp.

O

CHCH3 2 C CH3
[O] CH3COOH + CH3COOH

(iv )

R—OH + P2S5  R—SH + P2O5

Thio alcohol

( v )

CuSO. 2CHOH4 3

CaCl2

MgCl2

CHOH3

CuSO4

CaCl . 4CHOH2 3

MgCl  . 6CHOH2 3
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( v i )

( a ) HCl ZnCl2 

p- 2ZnCl HCl (30 

s- 2ZnCl HCl 5 - 10 

t- 2ZnCl HCl 1 

( b )  ( )

p- 

s- 

t- 
R—CH

2
—OH [1°] R

2
CH—OH [2°] R

3
C—OH [3°]



 P + I2



 P + I2



 P + I2

R—CH
2
—I R

2
CH—I R

3
C—I



 AgNO2



 AgNO2



 AgNO2

RCH
2
—NO

2
R

2
CH—NO

2
R

3
C—NO

2

 



 HNO2



 HNO2



 HNO2

R—C—NO
2

R
2
C—NO

2
No reaction

 N OH   N



 NaOH



 NaOH   









NaOH

(v i i )

1° Alcohol
72 2

6

H K Cr O

orange [Cr ]




  Acid + Cr+3

  [ ]

2° Alcohol
72 2

6

H K Cr O

orange [Cr ]




  + Cr+3

  [ ]

3° Alcohol
72 2

6

H K Cr O

orange [Cr ]




  

(vi i i )

R—OH Na   R—ONa + 
1

2
H2

  [effervesence of H2]

R—OH 5PCl R—Cl + POCl3 + HCl 3NH  NH4Cl

  [White fumes]

R—OH Cerric ammonium nitrate 
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( ix ) CH3 – OH  C2H5OH 

CH3OH CH3CH2OH

65°C 78°C

I2 + NaOH CHI3 

Cu/300°C  [HCHO]

(Oil of wintergreen)

OH

COOH

OH

COOH3

OH

COOPh

O

COOH

C CH3

O

CH OH3

Ph—OH

CH COCl3

 :

(a) HIO
4 

CH2 CH2

OH OH

4HIO CH2 OH + HO

OH OH

CH2
22H O  HCHO + HCHO

CH2 CH

OH OH

CH2

OH

(Glycerol)

4HIO HO CH+HO2

OH OH

CH OH + HO CH2

OH

23H OHCHO+HCOOH+HCHO

 HIO
4

2 —OH  2  >C=O  1-OH  1  >C=O 

Example : CH CH

OH OH

C

OH

CH3 CH3

CH3

CHCHO + HCOOH + CH3 3 C CH3

O

2HIO4

Example : C CH

O OH

CH2CH3 C

O

CHCOOH + CHO3 CH2 CHOHHIO4

Example :

CHO

O

O

OH
HO CH2


2HIO4

CHO

O

OH
HO CH2

C

O

OH
(HCO)2 3


–H O2

CHO

HO CH2 CHO

COOH +HO + CO2 2OH
OH

+ HO
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(vi i i )  - 

CCH3

CH3

OH

CH3C

CH3

OH

2 4conc. H SO CCH3

O

CH3C

CH3

CH3

Mechanism :

CCH3

CH3

OH

CH3C

CH3

OH

H CCH3

OH

CH3C

CH3

OH2

CH3

–HO2 CCH3

OH
CH3

C

CH3



CCH3

:O

CH3C


CH3

CH3

H..

CCH3

OH

CH3C

CH3

CH3


–H

CCH3

O

CH3C

CH3

CH3



CH3



AROMATIC HYDROXY DERIVATIVES

  —OH sp2 c [ ] 

OH

CH3

OH OH

COOH

o-

OH

OH

OH

OH

OH

OH

 FeCl3  

Ph – OH neutral FeCl3 

CH3CH2 – OH neutral FeCl3   

 (C6H5OH)

-OH sp2 

(Runge) =  ;

= 
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

(1 ) NaOH 

C6H5SO3Na + NaOH C6H5OH + Na2SO3

( 2 )

NCl2

2(Steam distilled) H O


OH

 + N2 + HCl

(3 )

OH

COOH NaOH CaO

OH

 + Na2CO3

Salicylic acid

(4 )

C6H5MgBr [O]  C6H5OMgBr 2H O  C6H5OH + Mg
Br

OH

( 5 )

 + [O] 2 5V O
300 C

OH

( 6 )

Ph—Cl Aq. NaOH NSR 

R—Cl Aq. NaOH R—OH [NSR]

Ph—Cl Aq. NaOH

300 C


 Ph—ONa

NSR 

Cl Cl

NO2

Cl

NO2

Cl

NO2

NO2

NO2

NO2

max. –I, –M
min. ed
min. ESR
max. NSR

Aq. NaOH
25°C300°C

Aq. NaOH

OH OH

NO2NO2

NO2

< < <

2, 4, 6–
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( 7 )

(a) (b)

(c) (d)

( a )

Fractional

distillation
(170-230°)

CHONa6 5

NaOH 

CHOH + Na CO6 5 2 3

CO/HO 2 2

( b )

H2SO4 

CH

CH3 CH3

2O
130 C

C(CH)3 2

O OH

Cumene hydroperoxide

2 4 2H SO ,H O

H /100 C 
  

OH

C+ CH3

O

CH3

( c ) HCl 3000 C CuCl2 + FeCl3 

4250 C HCl 

C6H6 + HCl + 
1

2
O2

2 3

0

CuCl FeCl

300 C
 C6H5Cl + H2O

C6H5Cl + H2O
0425 C C6H5OH + HCl

(d )

C6H5Cl + NaOH 0

Cu—Fe

300 C


OH

+ NaCl



(i)

(ii)

C6H5OH--------O O----------- HOC6H5

Phenoquinone(pink colour)
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(iii)

(iv)

(v)

(vi) H-

H- 43°C

182°C 



(A) —OH 



 

(—NO2, —Cl)

(—CH3 

6 5C H OH           
6 5 3C H O H O




1

(i)

(ii)

2C6H5OH + 2Na  2C6H5ONa + H2

(iii)

6 5C H OH NaOH  6 5 2C H ONa H O



1

(iv) Na2CO3 NaHCO3 

C6H5OH + Na2CO3 or NaHCO3  

Ph—OH + NaHCO3   Ph—ONa + H2CO3

-I -I -II -II

-I      <      -II

-I           <        -II
.

(v) NaHCO3 

CCH3

O

OH + NaHCO3 CCH3

O

ONa + H2CO3[H2O + CO2]

-I -I -II -II

-I      >      -II

-I          >        -II
.

(vi) NaHCO3 CO2 
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 PCl5 PCl5 

C6H5OH + PCl5  C6H5Cl + POCl3 + HCl

3C6H5OH + POCl3  (C6H5)3PO4 + 3HCl

 Zn Zn 

C6H5OH + Zn  C6H6 + ZnO

Ex.
OHCH2

Zn ?

Sol.

Ex.

CH3

OH Zn ?

Sol.

CH3

Ex.

CH3

CH3 Zn  ?

Sol.

Ex.

COOH

OH Zn  ?

Sol.

COOH

 NH3 ZnCl2 NH3 

C6H5OH + NH3
2 4 2 3 3Anhydrous ZnCl or (NH ) SO / NH 150 C

300 C


  C6H5NH2 + H2O

 FeCl3 FeCl3 

C6H5OH + FeCl3 

  

C6H5OH + ClCOCH3

NaOH

HCl
 CHO—C6 5

O

CH3

CHOH + Cl6 5

O

C CH6 5

NaOH

HCl
 CHO6 5

O

C—CH6 5
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

C6H5OH + NaOH alkali solution C6H5ONa RX
NaX  C6H5OR

      

C6H5OH + CH2N2  C6H5OCH3 + N2 

 P2S5 5C6H5OH + P2S5
 5C6H5SH + P2O5

(B ) —OH 

 CCl4 o- p-

OH

+ Br2
3 2 4

low.temp.
CHCl or CS or CHCl

OH

Br
+

OH

Br

 2, 4, 6–

OH

 + 3Br2
2H O

OH

BrBr

Br

 + 3HBr

 0-100 C HNO3 o- p-

OH

3dil.HNO

0 10 C 

OH

NO2

(40%)

  +

OH

NO
(10%)

2

2, 4, 6–

OH

2

3

4

Conc.HNO
Conc.H SO

OH

NO2NO2

NO2

[2, 4, 6- ]

 H2SO4 o- p-

OH

+ conc. HSO2 4

25°C

100°C

OH

SOH3

OH

SOH3
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 AlCl3 p-

OH

+ CHCl3    3Anhydrous AlCl

OH

CH3

OH

CH3

+

o- p-

OH

 + CH3COCl 3Anhydrous AlCl  

OH

COCH3

+

OH

COCH3

o – p –   

 AlCl3 HCN HCl 

p-

HCl + HCN  3AlCl HN CHCl

OH

 + HN CHCl 3AlCl
HCl

OH

CH NH

2

3

H O

NH

OH

CHO

 NaOH 

 o– CCl4 

OH

CHCl3

60°C NaOH (aq.)

CCl4

60°C NaOH (aq.)

CHCl2

OH
NaOH

CHO

ONa
H+

HO2 CHO

OH

CCl3

OH
NaOH

COONa

ONa
H+

HO2 COOH

OH

Salicylaldehyde

Salicylic acid

Mechanism : CCl2  ( )

CHCl3  
KOH :CCl2

O H

HO

O


O O

 CCl2
 H Cl

Cl
C


OH


–HO2

CHO
O

OH

OH
CHH OH



O


Cl

Cl
CH

:
–H O2
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 1400 C C6H5ONa CO2 

O Na OH

COONa
+ CO2 140° C

6 atm. pressure

OCOONa

 H+

H O2

OH

COOH

   

 

 1500 C - 2000 C Ni 

OH

+ 3H2
Ni

150 – 200° C

OH

 (CH OH)6 11



C6H5OH + CH3COCl 3Anhydrous AlCl  C6H5OCOCH3

60°C

OH

OH

COCH3

anhydrous AlCl3CHOCOCH6 5 3

Phenyl ester (acetate)

COCH3

 o-  –I 

OH OH

CH
+(CH) N2 6 4 Glycerol

Boric acid
HO2

OH

CHO

HSO

(15–20°C)
2 4 

NCH3



(p-

NCl +2 OHNaOH

–HCl
N N OH

p–

H2SO4 

2 

O C C O H OH

OHH

O

H SO2 4

–H O2

O C C

OH

OH

O

+
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 HCHO NaOH 

(H+) 

OH

OH

+ HCHO NaOH

OH

HCHO 

 

CHOH
(40%)

2

+






CH2

CH2

CH2

HO

OHCH2OH

CH2CH2

OH

CHOH2

(20%)

 NaNO2 H2SO4 

NaOH 

2NaNO2 + H2SO4  2HNO2 + Na2SO4

OH



OH

NOH 

O

N OH

C H OH6 5

H SO2 4

H O2 NaOHHONO



OH

H

OH

H

CCH3

O

CH3

con. HCl

–HO2

OH OH

CCH3 CH3

-A

p,p'– 



OH

(Phenol)

CrO Cl22

(O)

Air [O]

H/KMnO4



K S O /KOH2 82

O O + HO2

HO OH

1, 4 -

H

H

OH

OH

COOH

COOH
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

(i)

(ii) FeCl3 

(iii)

Phenol in conc. H2SO4  
2NaNO

excess of water  Red colour NaOH excess  Blue colour

(iv)

(v) H2SO4 

(vi)



(i)

(ii) FeCl3 

(iii) PCl5 

(iv)

(v)



(a) 2, 4 3, 5-

(b)

(c)

(d)
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R–O–R ( ),  CnH2n + 2O 

CH3–O–CH2CH3 ( ) 2–

R–OH H2O

R—OH H
R


 R—O—R 2H

2R

  H—O—H

(a)   :  R–O–R

(b)   :  R–O–R'

:  : O  sp  hybridized3

R R

 bondbond  110°

110° H2O 105°

H- 



(A)

( i )

R—X + Na—O—R  R—O—R + NaX [SN2 Reaction]

Example : CH3—CH2—Cl + CH3—ONa  CH3—CH2O—CH3 + NaCl

Mechanism : [ 2N
S  Reaction]

C + Na2   HO5C Na2  HO5


H HH H

C2H—O— + I5 3CHC2  HO5 C2  HO5C— I ------ C ----- I

H H

Slow Fast

Na + I
NaI

Example : CH3 C Cl + CHONa3

CH3

CH3

 HC3 C

CH3

CH2

Example : CH3 C ONa + CH3

CH3

CH3

CH2 Cl  CH3 C

CH3

CH3

O CH2 CH3

Example : CH2 CH—Cl + CH3CH2—ONa 

[ ]
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( i i ) Ag2O

2RX + Ag2O  R—O—R + 2AgX

Example : 2CH3—CH2—Cl + Ag2O  CH3CH2OCH2CH3 + 2AgCl

(B ) R–OH

( i ) R—OH 2 4Con. H SO
  ?

Mechanism :

250°C

350°C

CHCH3 2 O CHCH2 3

CH2 CH2

Al O2 3 CH3 CH2 OHconc. HSO2 4

140°C

170°C

CHCH3 2 O CHCH2 3

CH2 CH2

(Willomson's synthesis)

(Elimination)

( i i ) CH2N2

R—OH + CH2—N2 3BF
 R—O—CH2—H + N2



(i) CH3OCH3 , CH3OCH2CH3 

(ii)  [=1.18D]

(iii)

(iv)

Ex. H2O 

Sol. Reason :  H2O H–

Ex.

Sol. Reason : H–



 [Na,K]  

Reason : 

1.

Example : cold ;  conc. HCl
CHOCH2 5 2 5 CH2 5 O

H

CH2 5

..

..


Cl

Example : cold ;  conc.
CH2 5 O

H

CH2 5

..

..


HSO4CH2 5 O CH2 5 HSO2 4


 

 BF3, AlCl3, RMgX
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Example :

R R

O
..
..

R Mg X

R R
O
..
..

O
..

:R

R
B

F

F
F [ ]

2 .  :

CHCH3 2 O CHCH2 3

Cl /dark2

10  lightCl2

CHCH3 O

Cl

CH CH3

Cl

' –

CCl2 5 O CCl  + 10 HCl2 5

3.

C2H5—O—C2H5
2O (nonpolar )

Long contact CHCH3 2 O CHCH3

O O H
(Non polar) sunlight or UV

CHOCH + O2 5 2 5

..

..
..
.. CHOCH or (CH) O2 5 2 5  2 5 2

..

.. O

O
..
..: :



CH3CH2—O—CH2—Ph 2O
long contactCH3—CH2—O— CH



—Ph 2O CH3 O CH

O O H

CH2 Ph

stable by resonance

4

3

FeSO /KCNS

+2 +3 CNS

 

 (  

 (  + Fe  Fe Fe(CNS)

(  



 

4. H2SO4 R—O—R
2 4

hot dil
H SO 2R—OH

5. H2SO4 R—O—R 2 4hot conc. H SO 2RHSO4

CH3 O CH2

cold dil.

cold conc.

hot dil.

hot conc.

H SO2 4CH2 CH3
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6. PCl5 ROR + PCl5
heat 2RCl + POCl3

7. BCl3 3ROR + BCl3  3RCl + (RO)3B

8. RCOCl ROR + RCOCl 
3

2

AlCl

ZnCl heat
 RCOOR +RCl

9. CO ROR + CO 3BF / HgO500atm
150 C  RCOOR

10. C2H5Na   
CHCH2 2 O CHCH + CH2 2 2 5

H H



Stronger
base

  CH3CH2OH + CH2 CH2+C2H6

11. CHCH3 2 O CHCH 2 3 Al O2 3 2CH2 CH + HO2 2

12. CH3CH2OCH2CH3
Red P HI

heat
 2CH3CH3

13.

CH3CH2—O—CH2CH3
2 2 7H /K Cr O

 2CH3CH2OH [O] 2CH3CHO [O]  2CH3COOH

14. C2H5OC2H5 + 6O2  4CO2 + 5H2O

(explosive mixture)

15. HX HX HI >HBr >HCl

 HX HCl   

HI HBr ( ) C–O

Ex. CH3 C O

CH3

CH3

CH2 CH3

Cold andconc.
HI  ?

Sol. Mechanism

CH3 C O

CH3

CH3

CH2CH3

..

..
H+

CH3 C O

CH3

CH3

CH2CH3



H

CH3

CH3

CH3

(Oxonium ion)
I

C I + CHCHOH3 2

CH3

CH3

CH3



  [ 2PhCH ,


CH2 CH— 2CH


, (CH3)3 C


]  SN1 

  [Ph


, CH2 C


H, CH3 C


H2] SN2

X  
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Ex. CH3CH2—O—CH2Ph Cold con.
HI  CH3CH2—OH + PhCH2—I, 

Sol. Mechanism :

    CHCHOCHPh3 2 2

..

..
H

CHCH3 2 O CHPh2

H


CH3CH2OH + 2

IPhCH



1

PhCH2I + CH3CH2–OH

CH3CH2OH + 2PhCH


I
1

 PhCH2I + CH3CH2–OH

Ex. CH3CH2—O—CH3 
anhy.HI ?

Sol. CHCH3 2 O

H

..

..
HI

CH 3 CHCH3 2 O


CH3

I CHI + CHCHOH3 3 2

SN2  I

Ex. CH3—CH2—O—Ph (aq.)HBr  ?

Sol. Mechanism : CH3 O

H

..

.. H+
Ph CH3 O


PhCH2 CH2 Br CHCHBr + PhOH3 2

 CH3

CH3CH2 O CH CH3
I

  cold and conc. HI

SN
1

CHCHOH + I3 2 CH CH3

CH3

CHCH3 2 CH CH3

CH3

I + HO

2°

1°

SN
2

 HI 

CH3CH2—O—CH2Ph HI  CH3CH2OH+PhCH2I 3 2 2
HI CH CH — I PhCH — I 

(B ) HX

CH3CH2—O—CH3 
hot and conc HI  CH3CH2—I + CH3—I

Ex. C2H5—O—C2H5 
hot and conc. HBr ? + ?

Sol. C2H5—Br + C2H5—Br



(i) General aneasthetic) 

(ii) – 110°C 

(iii)

(iv)

(v)

(vi)

(vii)

(viii) (CF3CHClBr) 
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 :

(i)

(ii)

(iii)

  :

C—CC=C

O

+ R–C–OH

O

+ R–C–OOH

O

Example :

(a) CH–CH(CH) CH + CH–C–OH2 2 9 3 3

O

CH–C–COOH3

O O

CH= CH–CH) – +2 ( CH2 9 3  

(b)   +   CH–C–OOH3

O

      + CH–C–OH3

O

O

(c)  :

C = C

CH6 5

H CH6 5

H
+ CH–C–OOH3

O

OH CH6 5

HCH6 5

+ CH–C–OH3

O

(E) -1,2-  -2,3-

Mechanism :

CH–C3

O

O
O

H

C

C
CH–C3

O

O

O
C

C

CH–C3

O

O

H + O––C––

C

  :

R
2
C = CR

2
  

2

2

x

H o
   RC––CR2 2

HO X

RC–––CR2 2

O

HO
–

Mechanism :

Step I

R RC––C C––CR

X XR R

O O.. ..

.. ..

HHO–
..
..

R R

+ HO—HR

..

–
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Step II R RC––C C––C

XR R

O O..

.. ..

R

R

.. ..

–

R

R + X–....

..

..

Example :

(i)

OH

OH

H

Br

NaOH
O

H

H
-2- 1, 2- 

(ii) HC3

HC3
H

H

Br /HO 2 2

Br

OH
H

HHC3

HC3

HC3

HC3

O

H

H

-2- -2, 3- 

(iii) HC3

H

H

Br /HO 2 2

Br

OH
H

H CH3

HC3

CH3

HC3

O

H

H

-2, 3-

CH3

 :

 :

RMgX + HC––CH2 2

O

     
3

(1) diethylether

(2) H O RCH
2
CH

2
OH ( )

CHMgCl2 + HC––CH2 2

O

3- -1-

CHCHCHOH2 2 2

(i) diethylether

(ii) H O3
+

 :

Y: + RC––
2 –––CR2

O

  RC–2 ––CR2

Y

O..

....

   2H O     RC–2 ––CR2

Y

OH..

....
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HC2 –––CH2

O

    
2 2 3KSCH CH CH

ethanol water, 0 C CH
3
––CH

2
CH

2
––CH

2
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2
CH

2
OH

2-( ) 

Note : 2N
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OH
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H OH

HN2

(ii) C––––C
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O CH3
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CH OH
      CH–3 –CH––C––CH3

CHO3 CH3

OH

  :

C
6
H

5
MgBr   +   HC2 –––CHCH3

O

  
3

1, diethyl ether

2, H O
   CHCHCH–6 5 2 –CH3
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O O
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CH2–––CH(CH) CH2 7 3
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1. LiAlH

2, H O
     CH–3 –CH––(CH) CH2 7 3

OH

(i) HC2 –––CH2

O

   
HBr

10 C
   BrCH

2
CH

2
OH

(ii) HC2 –––CH2

O

   
3 2

2 4

CH CH OH

H SO , 25 C
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3
–CH

2
OCH

2
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2
OH
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2
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2
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2
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Mechanism

Step-1 : HC2 –––CH2 + H—O

O

+ H

H
:

::

HC2 –––CH2 + H2O:

:O+

H

..

Step-2 :

H
HC–2 ––CH2
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H
H

O +
....: : H—O

+

CH–CH–O–H2 2

..

..
..

H
Slow

Step-3 :
H

H—O
+

H
O +: :

CH–CH–O–H2 2

..

..

..

H

H

H
O—H   +   HOCHCHOH2 2

+..
..
..

..

..

Example :
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H

H
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OH

OH

HBr

1,2- -2-

HC3

H

C–––C

O CH3

CH3

     
3

2 4

CH OH

H SO
 CH–3 –CH––C––CH3

OCH3

CH3HO

2,2,3- 3- -3- -2-


