
 Introduction of hydroxy compounds.  

Hydroxy compounds are compounds in which the hydroxy group, – OH is directly linked with the aliphatic or 
aromatic carbon. Hydroxy compounds can be classified into following three categories. 

(1) Aliphatic hydroxy compounds (alcohols) : Alcohols are regarded as hydroxy derivatives of 
hydrocarbons. 

  
AlcoholnHydrocarbo

OHRHR
OH

H −→−
+

−  (R = alkyl group) 

They can be mono, di or tri-hydric alcohols depending upon whether they contain one, two or three hydroxy 
groups. 

Monohydric alcohols Dihydric alcohol Trihydric alcohol Polyhydric alcohol 

Methanol
3OHCH  

Glycol

2

2

|

OHCH

OHCH
 

Glycerol

2

2

|

|

OHCH

OHCH

CHOH  

Mannitolor sorbital 

2

2

|

|
4)(

OHCH

OHCH

CHOH  

Ethanol
52 OHHC  

(2) Aromatic hydroxy compounds (Phenols) : Phenols are regarded as hydroxy derivatives of aromatic 
hydrocarbons (arenes). 

PhenolArene
OHArHAr

OH

H −→−
+

−   

They can be mono, di or tri-hydric phenols depending upon whether they contain one, two or three hydroxy 
groups. 

 

Monohydric phenols :    

 

 

 

Dihydric phenols :    

 

 

 

Trihydric phenols : 

 

 

(3) Aromatic alcohols : Compounds in which the hydroxy group is present in the side chain are termed 
aromatic alcohols. 
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Monohydric alcohols.  

Alcohols containing one hydroxyl group are known as monohydric alcohols. These alcohols may be saturated 
or unsaturated depending on the nature of hydrocarbon groups. Saturated monohydric alcohols form a homologous 
series of the general formula OHHC nn 12 + . They are also represented as R – OH where R represents an alkyl group. 

They may be regarded as derivatives of water, i.e., one hydrogen atom of the water molecule is replaced by an alkyl 
group.  

    
AlcoholWater

OHRHOH
R

H −→
+

−  

(1) Classification : Monohydric alcohols are subdivided into three classes 

(i) Primary alcohols : In these alcohols, the hydroxyl group is attached with primary )1( o  carbon atom. They 
possess a characteristic group OHCH 2−  and their general formula is OHRCH 2 . R may be H in the first member 

and alkyl group in the rest of the members. 

Examples : 
alcoholMethyl 
2OHHCH ; 

alcoholEthyl 
23 OHCHCH ; 

alcoholpropyl -
223

n
OHCHCHCH ; 

alcoholisobutyl 

2
3

3 OHCHCH
CH
CH

−  

(ii) Secondary alcohols : In these monohydric alcohols, the hydroxyl group is attached with secondary (2°) 

carbon atom. They possess a characteristic group    CHOH  and the general formula CHOH
R
R
′

 (R and R′ may be 

same or different). 

Example : 

alcoholIsopropyl 
3

3 CHOH
OHCH
OHCH

; 

alcohol butyl sec.
3

52 CHOH
CH

HC
 

(iii) Tertiary alcohols : In these monohydric alcohols, the hydroxyl group is attached with tertiary (3°) carbon 

atom. They contain a characteristic group      COH and have the general formula OH
R
R
R
′
′′

 (R, R′ and R′′ may be 

same or different). 

Examples : 

alcoholButyl  tert.

3

3

|

|
3

CH

CH

OHCCH −− ; 

alcoholAmyl  tert.

3

3

|

|
52

CH

CH

OHCHC −−  

(2) Nomenclature 
(i) Common system :  Named as alkyl alcohol. 

Note :  In higher members, it is always indicated whether the – OH group is attached to primary, 

secondary and tertiary carbon. By prefixing n for primary sec. for secondary and tert. for tertiary. 

Example : 
alcoholEthyl 

23 OHCHCH ; 

alcohol butyl sec.

3
|

23 CH

OH

CHCHCH −−− ;  

alcohol butyl tert.

3

3

|

|
3

CH

CH

OHCCH −−  

(ii) Carbinol system : OHCH 3  is called carbinol. All other members are considered its alkyl derivatives. 
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Example : 
Carbinol

3OHCH ; 

carbinolmethyl  Di
3

3 CHOH
CH
CH

; 

carbinolIsopropyl 

2
3

3 OHCHCH
CH
CH

 

(iii) IUPAC system : Named as alkanol. 

Example : 
Methanol

3OHCH ; 
1-Propanol

223 OHCHCHCH ; 
1-Butanol

2223 OHCHCHCHCH  

(3) Structure : Oxygen of – OH group is bonded to 3sp  hybrid carbon by a sigma bond. 

 

 

 

 

 

 

 

 
(4) Isomerism 

(i) Chain isomerism : 
1-panolMethyl pro 2
2

3
|

3
1-Butanol

2223 OHCH

CH

CHCHOHCHCHCHCH −−↔  

(ii) Positional isomerism : 

2-Propanol

3
|

3
1-Propanol

223 CH

OH

CHCHOHCHCHCH ↔  

(iii) Functional isomerism : 
methane Methoxy

33
Ethanol

23 OCHCHOHCHCH ↔  

(5) General methods of preparation of monohydric alcohols 

(i) From alkyl halide : KBrOHHCKOHBrHC +→+
Ethanol

52
(Aqueous)eBromoethan

52 ; AgBrOHHCAgOHBrHC +→+
Ethanol

52
oxidesilver  MoisteBromoethan

52  

Note :  1° alkyl halide gives good yield of alcohols. 

2° alkyl halide gives mixture of alcohol and alkene. 

3° alkyl halide gives alkenes due to dehydrohalogenation. 

 OHKBr

CH

CHCCHKOH

CH

Br

CHCCH 2

duct)(Major pro 
eneMethylprop-2

3

2

|

3
(Aqueous)

3

3

|

|
3 ++=−→+−−  

Oxidation number of carbon in different organic compounds are given below in increasing order, 

 
order increasing in carbonof number  Oxidation

sderivative acid and acids compounds,carbonyl  alcohol, halide,alkyl  alkyne, alkene, Alkane,  →  

Alkanes and alkenes can be converted into alcohols by oxidation method while carbonyl 
compounds, acid and their derivatives can be converted into alcohol by reduction. 
Oxidation no. of carbon in RX and ROH is same hence RX converts into R–OH by displacement 
reaction. 

C                                O                                

H                                H                                

H                                

H                                

σ bond                          
sp3 sp3 C –––– O                                

C – O – H = 108.5  
C – O bond length = 142 pm                               

H                                

H                                

H                                

H                                

       H        O 
            | 

H – C                    H 
          | 

       H 

108.5 

. . 
: 
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(ii) From alkenes 
(a) Hydration 

Direct process : 

Alcohol

|

|

|

|Alkene
HOH

CCCC HOH −−− →=  

Indirect process : 42
Ethanol

23
Boilsulphate hydrogenEthyl 

223
acidSulphuric 

2
Ethene

22
2 SOHOHCHCHOHOSOCHCHOHHOSOCHCH OH + →→+=  

In case of unsymmetrical alkenes 

ol2--Propan

3
|

3
Boil

2

3
|

3
rule

s'ff'Markowniko
2

Propene
23

2 CH

OH

CHCH

OHOSO

CHCHCHOHHOSOCHCHCH OH −− →−− →+=  

 
 
 
 

(b) Oxymercuration-demercuration 

Alcohol

||ionDemercurat

|

|

|

|

tionOxymercura

acetateMercuric 
22

4)(

HOH

CC

HgOAcOH

CCOAcHgOHCC NaBH −−− →−−− →++=  

This reaction is very fast and produces the alcohol in high yield. The alcohol obtained corresponds to 
Markownikoff’s addition of water to alkene. 

(c) Hydroboration oxidation (HBO) : (Antimarkownikoff’s orientation)  

Alcohol

|

|

|

|

,
|

|

|

|
22

OHH

CC

B

C

H

CBHCC OHOH −−− →−−−→−+=
−

 

Diborane is an electron defficient molecule. It acts as an electrophile reacting with alkenes to form alkyl boranes 
BR3 . 

oraneTrialkyl b
322

raneDialkyl bo
222

neAlkyl bora
2

2
||

22 )()( 222 BCHRCHBHCHCHR

HB

HC

H

CHRBHHCHCHR CHRCHCHRCH  → →−−→−+=− ==  

 
 
Other examples : 
 

 

 

 

 

 

 

Note :  Carbocation are not the intermediate in HBO hence no rearrangement take place. 

(iii) By reduction of carbonyl compounds : Bouveault Blanc 

 CH = CH2 

rule snikoff'Antimarkow

2  → OH  
(B2H6)  (CH2 – CH2)3B  CH2 – CH2OH 

1-Alkanol 

Hg(OCOCH3)2 

rule sff'Markowniko
 →

+H  
CH  ––––  CH2 
  |                        | 

OCOCH3  HgOCOCH3 

CH – CH3 
 | 

OH 
2-Alkanol 

H3O
+ 

 → OH2  
 CH – CH3 
⊕ 

 CH2 – CH3 
⊕ 

OH 

 CH2 – CH3 

Less stable 

 →−−
⊕

OH

CH

CHC 2

3

3

|

  →+=− + 42

3

2

|
SOH

CH

HCHC  

Alcohol

3

3
|

|
CH

OH

CHC−−  
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alcohol Primary
22

Aldehyde 4

OHRCHHRCHO
LiAlH

Pd→+ ; 

alcohol Secondary

|/or 
2

Ketone
4 R

OH

CHRHRRCO
PtNi

NaBH ′−− →+′  

 

 

 

 

4LiAlH  also reduces epoxides into alcohol : OHCHCHLiAlH

O

CHCH 23422 −→+−  

Hydride selectively attacks the less alkylated carbon of the epoxide. 

3

3

|

|
3

3

2

|

3
4

CH

OH

CHCCH
H

CH

O

CHCCH
H

LiAlH −− →−−
+−  

(iv) By reduction of carboxylic acids and their derivatives 

 
alcohol primary
2

 (ii)

 (i)

acid Carboxylic 2

4 OHRCHCOOHR
OH

LiAlH →− ;  OHROHRCHRRCOORCOOH H ′+→′→ 2
CatalystEsteracid Carboxylic

2  

Esters are also reduced to alcohols 

 (Bouveault Blanc reaction) 
Methanol

3
Ethanol

23
/

(Ester)     
acetateMethyl 

3

||

3
52][4 OHCHOHCHCHHOCH

O

CCH OHHCNa + →+−−  

Note :  Reduction with aluminium isopropoxide is known as Meerwein-Ponndorff verley reduction (MPV) 

reduction. 

 OC
CH
CH

CHOHMeCHOHCHOCMe OCHMeAl =+ →+=
3

3
2

)(

alcoholIsopropyl 
232

2)(  

(v) By hydrolysis of ester : 
Alcoholacidof  salt Sod.

||||

)aq(/ OHRONa

O

CRNaHORO

O

CR ′+−−→+′−− . 

(vi) From primary amines : OHNOHCHCHHONONHCHCH HClNaNO
22

Ethanol
23

/

eAminoethan
223

2 ++ →+  

Note :  It is not a good method of preparation of alcohols because number of by product are formed like 

alkyl chloride alkenes and ethers. 

 

(vii) From Grignard reagent 

(a) With oxygen : OHXMgROHXMgOROXMgR HOH

OAl
)(2222 2

2
32

+ →−−−→+−− ∆  

(b) With ethylene oxide 

B2H6
 

CH3 

 

CH3 

 

⊕ 

 

⊕ 

 

 → OH2  CH3 

 HO 

 

H3O
+ 

HO – CH2 

 

CH2OH 
 

CH2 

 

CH2 

 

CH3 

 OH 
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 OHXMgOHCHRCHOMgXCHRCH

O

CHCHXMgR OH )(222222
2 + →−→−+−−

−

++
+−

δ

δδ
δδ  

Other examples  
With cyclic ester  

 

 
 

 

 

 

 
 

 

(c) With carbonyl compounds : 

OH

R

H

CR

OMgX

R

H

CR

H

O

CRXMgR OH −−′ →−−′→−′+−←

−

+
+− |

|

|

|

|

||
2

δ

δ
δδ

 

Note :    If R′ = H, product will be 1°alcohol. 

If R′ = R, product will be 2°alcohol. 

If carbonyl compound is ketone, product will be 3° alcohol. 

It is the best method for preparation of alcohol because we can prepare every type of alcohols. 

(viii) The oxo process : It is also called carbonylation or hydroformylation reaction. A mixture of alkene 
carbon monoxides and hydrogen. Under pressure and elevated temperature in the presence of catalyst forms 
aldehyde. 

Catalyst is cobalt carbonyl hydride ])([ 4COCoH  product is a mixture of isomeric straight chain (major) and 

branched chain (minor) aldehydes. Aldehydes are reduced catalytically to the corresponding alcohols. 

 

 

 

 

 (6) Physical properties of monohydric alcohols 

(i) Character : Alcohols are neutral substances. These have no effect on litmus paper. This is analytical test for 
alcohols. 

(ii) Physical state : The lower alcohols (upto C12) are colourless alcohol with characteristic smell and burning 

taste. The higher members with more than 12-carbon atoms are colourless and odourless solids. 

(iii) Polar character : Oxygen atom of the – OH group is more electronegative than both carbon and 

hydrogen. Thus the electron density near oxygen atom is slightly higher. Hydrogen bonding shown below 

CH3 – CH – CHO 
           | 
          CH3  
  CH3 – CH – CH2OH 

              | 

          CH3  
  H2

  Zn – Cu CH3 – CH2 – CH2 – CH2 – OH 

CHOCHCHCHHCOCHCHCH −−−→++=− 223223 222  

 O O 
+ CH3Mg – Br → 

 

OMgBr 

CH3 

O 
OH 

CH3 

O H2O CH3MgBr H2O 
HO C 

CH3 

CH3 

OH OH 

CH3 

CH3 

OMgBr 

Cl Br →  Cl Mg Br 

Cl CH2OH 

+ Mg  → OCH2  Cl CH2OMg Br 

Hydrolysis 
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R

OH

R

OH

R

OH

R

OH
||||

----------- −−−− . This gives polar character to OH bond. 

(iv) Solubility : The lower alcohols are miscible in water. 

:-----:
||
H

OH

R

OH −− +− δδ   
groupsalkyl of  Size

1
Solubility ∝  

Increase in carbon-chain increases organic part hence solubility in water decreases.  

Isomeric 1°, 2°, 3° alcohols have solubility in order 1° > 2° > 3°. 

(v) Boiling points : Due to intermolecular hydrogen bonding boiling points of alcohols are higher than 

hydrocarbon and ethers. 

sof branche No.
1

B.P. ∝ ;  B.P. follows the trends : 1° alcohols > 2° > 3° alcohol 

(vi) Density : Alcohols are lighter than water. Density ∝ Molecular masses. 

(vii) Intoxicating effects : Methanal is poisonous and is not good for drinking purposes. It may cause 

blindness and even death. Ethanal is used for drinking purposes. 

(7) Chemical properties : Characteristic reaction of alcohol are the reaction of the – OH group. The reactions 

of the hydroxyl group consists of either cleavage of C – O bond or the cleavage of O – H bond. 

 

 

C – O bond is weaker in the case of tertiary alcohols due to +I effect of alkyl groups while – OH bond is 

weaker in primary alcohols as electron density increase between O – H bond and hydrogen tends to separates as a 

proton. 

Primary

|

|
HO

H

H

CR −−→    ;  

Secondary

OHCH
R
R

− ;     

Tertiary

HOC
R
R
R

−−  

Thus primary alcohols give the most of reaction by cleavage of O – H bond while tertiary alcohols are most 

reactive because of cleavage of C – O bond. Hence – O – H cleavage reactivity order : Primary > Secondary > 

Tertiary  and C – O – cleavage reactivity order : Tertiary > Secondary > Primary alcohol 

(i) Reaction involving cleavage of  with removal of ‘H’ as proton 

Alcohols are stronger acids than terminal acetylene but are not acidic enough to react with aqueous NaOH or 
KOH. Acidic nature is in the order RHNHCHCHROHHOH >>≡>> 3 . 

Acidic nature of alcohol decrease with increase of alkyl groups on – OH bonded carbon due to +I (inductive) 
effect of alkyl group. 

weaker bond 

weaker bond 

+
−

+ ←→− δ
δ

δ HOC
|

|
 

Polar bond 
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HO

R

R
CRHO

R

H

CRHO

H

H

CR −→>−→>−−→
↓

↑

↓

|

|

|
 

(a) Reaction with Na : (Active metals) 

2222 HROMMHRO +→+− (M = Na, K, Mg, Al, etc.)  

Evolution of 2H  shows the presence of –OH and reaction show that alcohols are acidic in nature. Alcohols acts 

as Bronsted acids because they donate a proton to a  strong base )(: −B . 

Example : 
acid Conjugate

 base)(conjugate
Alkoxide        Base

(acid)  
Alcohol

:
..

..
:

..

..
HBORBHOR −+−→+−− −−  

On reaction of alkoxide with water, starting alcohol is obtained. 

 baseConjugateacid Conjugate
BaseAcid

:
..

..

..

..
−+−−→+−− OHHORORHOH  

This is the analytical test for alcohols. 

(b) Reaction with carboxylic acid [Esterification] : 
Alcoholacid

ROHOHRCO ′−+−                OHRRCOO 2
Ester

+′  

When HCl gas is used as catalyst, the reaction is called fischer-speier esterification. 

Presence of bulky group in alcohol or in acid decreases the rate of esterification. This is due to steric hinderence 

of bulky group. Reactivity of alcohol in this reaction is ooo 321 >> . 

(c) Reaction with acid derivatives : (Analytical test of alcohol) 

HClCHOCH

O

CCHCHCHOHCl

O

CCH +−− →−−+−−
acetate)(Ethyl 

ethanoateEthyl 
32

||

3
Pyridine

Ethanol
32

chlorideEthanoyl 

||

3   

Acylation : COOHCHCHOCH

O

CCHCHOCHHCH

O

CO

O

CCH 3
ethanoateEthyl 

32

||

332
anhydrideAcetic 

3

||||

3 +−−→−+−−−−  

(d) Reaction with grignard reagents : OMgBrCHHCMgBrHCOHCH 3
Ethane

62

omide        br
 magnesiumEthyl 

52

alcohol
Methyl

3 +→+  

(e) Reaction with ketene : 

form) (Keto

||
3

form)(enol 

|
22 RO

O

CCHRO

OH

CCHOCCHHOR −−−→−−

−

=→==+−−
−++− δδδδ

 

(f) Reaction with isocyanic acid : 

(Urethane)
ester amino

|||||
RO

O

CNHHRO

OH

CNH

O

CNHHOR −−−−→−−=−→=−+−−

−

++−

δ

δδδ
 

Conc. H2SO4 
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(g) Reaction with ethylene oxide : 

hanedialkoxyet- 21,

|
2

|
2

|
2

|
222

2

OR

CH

OR

CH

OH

CH

OH

CH

O

CHCHHOR
OH

ROH − →−→−+−−
−

 

(h) Reaction with diazomethane : 
(Ether)

2322 NCHORNCHOHR +−−→+−  

(i) Alkylation : 442 HSORRROSORROH ′+′→′+  

(ii) Reaction involving cleavage of OHC
|

|

|

|
−−  with removal or substitution of –OH group 

 (a) Reaction with hydrogen halides : Alcohols give alkyl halide. The reactivity of HX is in the order of             
HI > HBr > HCl and the reactivity of ROH is in the order of allyl, benzyl > 3° > 2°> 1°. The reaction follows a 
nucleophilic substitution mechanism. 

Grove’s process : OHXRHXROH ZnCl
2

 anhydrous

2 +− →+
∆

 

If alcohols react with HI and red phosphorus, alkane will be formed. 

OHIHCHIOHHC P
2262

heat

 Red
52 2 ++ →+  

Primary alcohols follow 2SN  mechanism .  OHXRRXXOHR 22

alcohol 1
Protonated

2 OH------
o

+−→→+− +−−+ δδ  

In secondary and tertiary alcohols, the SN1 mechanism operates 

 OHR −      +− 2OHR         XRR X −→
−+  

(b) Reaction with PCl5 : HXPOXRXPXROH ++→+ 35 ; X = Cl   (Analytical test for alcohols) 

(c) Reaction with PCl3 : 

acid       
Phosphorus

33

chloride
Alkyl  

de trichlori
Phosphorus

3
Alcohol

33 POHRClPClROH +→+  

(d) Reaction with thionyl chloride [SOCl2] : HClSORClSOClROH ++ →+ 2
Pyridine

2  

(e) Reaction with ammonia : 

amine 
 Tertiary

3

amine   
Secondary

2

amine 
Primary

2
360

3
3232

32 NRNHRRNHNHROH
OAl

ROH

OAl

ROH

C

OAl
o

 → → →+  

(f) Reaction with HNO3 : OH
O
O

NORHNOOHR 2

nitritealkyl 

3conc. +−−→+−  

Mechanism : −+ +→ 33 NOHHNO  

⊕
−

⊕
+  →−−→+−− RH

H

ORHHOR
OH2|

;  

nitritealkyl 

3 O
O

NORNOR −−→+⊕    

(g) Reaction with H2SO4 [Dehydration of alcohol] : The elimination of water from a compound is known as 
dehydration. The order of case dehydration is Tertiary > Secondary > primary alcohol. The products of 
dehydration of alcohols are depend upon the nature of dehydrating agents and temperature. 

 

 

 

 

 

H+ 
–H2O 

 →−− 42
23

SOHOHCHCH  

Conc. H2SO4 

H2SO4 

110° 

140°C 

170 CH2 = CH2 
Ethylene 

C2H5HSO4 
Ethyl hydrogen sulphate 

C2H5O – C2H5 
Diethyl ether 

33

333

3

|

|

|

|

|

|
3

CHOHCH

CHCHCH

CHCCCCH −−−−  H
+/H2SO4 Shifting 

⊕ 
–(H+) 

⊕ 

+ 
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Alcohol leading to conjugated alkene are dehydrated to a greater extent than those of alcohols leading to 
nonconjugated alkene. Thus dehydration is in order 

OH

CHCHCHCH

OH

CHCHCHCH
|

323
|

32 −−−>−−=  

alkene2-
3

3

3

|
3

33

3

||

33

3

3

|

|
3

3

3

3
|

|

|
3 \

/

2

42

CH

CH
C

CH

CCH

CHCH

CHCHCCHCH

CH

CH

CHCCH

CH

OHCH

CHCHCCH H

OH

SOH =− →−−−→−−− →−−−
+−

⊕⊕−
 

32 CHCHCHCH −=−−  

     

OH
SOH

H

OH

CHCHCHCH

2

42|
322

−

→−−−−
+            322 CHCHCHCH −−−−

⊕
 

                                                                                                                 
t

CHCHCHCH
amounMore

32 −−=−  

(iii) General reaction of alcohols 
(a) Reduction : HRHIOHR −→+− ∆2  
(b) Oxidation : Difference between 1°, 2° and 3° alcohols. 
1° → 

acid Carboxylic

|

Aldehyde

|
2 O

OH

CRO

H

CROHRCH =−→=−→  

2° → OHCORCOOHR

O

CRR

OH

CHR OCrO
22

conditionsDrastic ||

alcoholSecondary

|
3 ++ →′−− →′−−  

3° → OHCOCOOHCH

CH

OCCH

CH

CH

OHCCH OO
22

atoms) carbonof 
number(Lesser 

acidAcetic     
3

)condition  
strong Under (

][4

atoms) carbonof 
number (Lesser 

Acetone     

3
|

3

)condition  
strong Under (

][4

(Tertiary)      
alcohol butyl Tert.

3

3

|

|
3 ++ →=− →−−  

Note : 3° alcohols are resistant to oxidation, but on taking stronger oxidising agent they form ketone. 
(c) Catalytic oxidation/dehydrogentaion 

1° 
2

yde)(Acetaldeh
Ethanal

|

3
573,

alcohol) (Pri.
Ethanol    

|

|
3 HO

H

CCHHO

H

H

CCH KCu +=− →−  

2° 

(Acetone)
Propanone

3

2

|

3
573,

3

alcohol) (Sec.
Propanol2-

|

|
3

CH

HOCCH

CH

HO

H

CCH KCu +=− →−−  

3° OH

CH

CHCCH

CH

CH

OHCCH KCu
2

(Alkene)       
eneMethylprop2-

3

2

|

3
573,

alcohol) (Tert.      
ol2--anMethylprop2-

3

3

|

|
3 +=− →−−  

This is dehydration process and difference between 1°, 2° and 3°alcohols. 
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(d) Oxidation through Fenton’s reagent : ][ 224 OHFeSO +  

Mechanism 

HOOHFeOHFe
•

−++ ++→+ 3
22

2 ;  OH

CH

OH

HCCCHHOH

CH

OH

CHCCH 2

3

2

|

|
3

3

2

|

|
3 +−−→+−−−

••
 

5 2,-hexandioldimethyl -5 2,

3

3

|

|
2

3

2

|

|
3

3

3

|

|
2

3

2

|

|
3

CH

OH

CHCCH

CH

OH

CHCCH

CH

OH

HCCCH

CH

OH

HCCCH −−−−−→−−+−−
•

 

 

Important reagents used for oxidation of alcohols 

≅ PCC [Pyridinium chloro chromate )( 356
−

⊕
CrOClHNHC ] to oxidise 1° alcohols to aldehydes and 2° 

alcohols to ketones. 

≅PDC [Pyridinium di chromate −+ 2
72

2
255 ).( OCrNHHC ] to oxidise 1° alcohols to aldehyde and 2° alcohol to 

ketones. 

≅ 42CrOH  (chromic acid) to oxidise 1° alcohol to carboxylic acid. 

≅ 423 SOHCrO ⋅ / Acetone to oxidise 2°alcohol to ketones. 

≅Jones reagents (chromic acid in aqueous acetone solution) oxidise 1° alcohol to aldehyde and 2° alcohol to 
ketone without affecting (C = C) double bond. 

≅ 2MnO  selectively oxidises the –OH group of allylic and benzylic 1° and 2° alcohols to give aldehyde and 

ketone respectively. 

≅ 42ON  in 3CHCl  (field’s) oxidises primary and secondary benzyl alcohol. 
 

 
(e) Self condensation : Guerbet’s reaction  

alcoholhigher 
2

|

22
,

2
|

22
52 OHCH

R

CHCHCHROHCH

R

CHHOHCHCHR HNaOC −−−−− →−−−+−−− ∆  

(f) Reaction with cerric ammonium nitrate : →+ ROH
colour Yellow

nitrate ammoniumCerric  Red colour solution of 

complex. This is analytical test for alcohols. 
 (g) Iodoform test : When a few drops of alcohol are warmed with iodine and KOH yellow precipitate of 

iodoform with characteristic smell is obtained. Any alcohol consists CHOHCH3  group give iodoform test. 

Example : OHCHCH 23 , 33 CHCHOHCH −− , 356 CHCHOHHC −−  

Since reaction takes place with alkali solution as one of the reagents  hence alkyl halide like ClCHCH 23 −  and 

R

Cl

CHCH −−
|

3  will also give this test. 

OHNaOINaIINaOH 222 ++→+ ;  HINaOHCHOCHNaOIOHCHCH 222 323 ++→+  

NaOHCHOCINaOHCHOCH 33 33 +→+ ;  HCOONaCHINaOHCHOCI +→+−
Iodofiorm

33  
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HCOOHCHIHClCHOCI +→+− 33  

 

Other example 

 

 

 

 

 

 

 
 

 

(8) Individual members of monohydric alcohols 
 

Methanol 
 

(i) Preparation 

(a) By destructive distillation 

  

 

 

 

 

 

 

 

 

 

 

 

 

(b) From water gas : 
gaswater 

2
1300

2 HCOOHC Co

+ →+ ; 
alcoholMethyl 

3
300gases Compressed

2
322 OHCHHCO

C

OCrZnO
o
 →+ +  

(c) From natural gas : OHCHOCH 3
 volume by)1:9(

24 22 →+  

(ii) Physical properties 

CHOH – CH3 

(O) 

COCH3 

KOH/I2 CHI3 + 

COONa 

O 

CHOHCH3 I2/NaOH 

O 

COCH3 I2 

O 

COCI3 
HCl 
H2O 

O 

COOH 

+ CHI3 

WOOD 
Destructive distillation 

Non-volatile residue 
        (Charcoal) 
  

Volatile
products 

Passed into condenser 

Uncondensed gases 
      (Wood gas) 

      Distillate 
allowed to settle 

Lower coloured 
layer (Wood tar) 

               Upper layer 
          (Pyroligneous acid) 
Acetic acid 10%, methanol 2.5%             
           and acetone 0.5% 

Passed through milk of 
lime and distilled 

            Distillate 
(Methanol and acetone) 

Residue 
(Calcium acetate) 

Acetone (impure) 
(b.pt. 56° C)  
Purified by  

sodium bisulphite 

Distilled with 
H2SO4 

Methanol (impure) 
(b.pt. 64.5° C)  

Purified by anhydrous 
Calcium chloride 

CH3COOH 
Acetic acid 

Fractionally distilled 
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(a) It is a colourless liquid and boils at 64.5° C. 

(b) It is miscible in water, good solvent for fats and oils. 

(c) It is inflammable and burns with a faint luminous flame. 

(d) It has pleasant smell and burning taste. 

(iii) Uses 

(a) For the manufacture of formaldehyde and formaline. OHOCHOHCH OCrK
223

722 + →  

(b) A 20% mixture of methyl alcohol and gasoline is a good motor fuel. 

(c) Use as an antifreeze for automobile radiators. 

(d) To denaturate ethyl alcohol, mixture is called methylated spirit. 

(e) In the preparation of dyes, medicines and perfumes. 

Ethanol 

(i) Preparation 

(a) From Ethylene : OHHCOHHC
atmC

POH
o 52

70,300
242

43  →+ Yield of ethyl alcohol is 95%. 

(b) From acetylene : 
deAcetaldehy

3

(Unstable)   
alcoholVinyl 

2
||

60,%1

%)40(
2

Acetylene

|||
4

42 CHOCH
CH

CHOH
OH

CH

CH CHgSO

SOH
o

→











 →+  

  
alcoholEthyl 
52

140110
23 OHHCHCHOCH

C

Ni
o−

 →+  

(c) Fermentation : This word is given by Lebeig. Fermentation process is exothermic. Ethanol is prepared by 

molasses and invert sugar molasses is the waste product in sugar industry.  It is a mixture of sugar (30%) and invert 

sugar (32-40%) combine form of glucose and fructose called invert sugar. Temperature should be 25-30°C. low 

concentration (8-10%) is favourable. 

fructose
6126

glucose
5126

enzyme invertase

cell   yeast
2112212 OHCOHCOHOHC + →+ ; OHCOOHHCOHC 2252

enzyme zymase

cell yeast
6126 ++ →  

Certain amounts of inorganic compound such as ammonium sulphate, phosphate should be added. Oxygen is 

necessary for the growth of ferments. Boric acid, mercury salts etc. should not be present in the solution as these 

retards the fermentation. 

(d) From starch :  
(wort) maltose

112212
diastase

2
starch

5106 nn)(2 OHCOHOHC n  →+ ;  
glucose

6126
maltose

maltose
112212 22 OHCOHOHC  →+  

energy2 2262
zymase

6126 +++ → OHCOOHHCOHC  

By this method ethanol prepared is 10-12% called wash.  Raw spirit 

spirit rectified
%5.4

2
%5.95

52
ondistillati

Fractional OHOHHC + →  
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Manufacturing of ethyl alcohol (absolute) from rectified spirit called Azeotrophic distillation. 
 

• Absolute alcohol is prepared by distillating rectified spirit with benzene. 

• The first fraction consists of constant boiling mixture of ethyl alcohol, water and benzene [18.5% + 7.4% 
+ 74.1%] and distills over at 64.8°C. 

• The second fraction consists of a boiling mixture of ethyl alcohol and benzene [32.4% + 67.6%] and 

distills at Co2.68 . 

• Pure alcohol distills at Co3.78  and known as absolute alcohol (100%). 
 

(ii) Properties : Same as monohydric alcohols. 

(iii) Uses 
(a) In the manufacture of alcoholic beverages. 
(b) As a preservative for biological specimens. 
(c) As a low freezing and mobile liquid in scientific apparatus such as thermometers and spirit levels. 
(d) In hospitals as an antiseptic. 
(e) As a petrol substitute (power alcohol). 

(9) Interconversion of monohydric alcohols 

(i) Primary alcohol into secondary alcohols 

alcohol) (2 
ol-2-Propan

3
|

3
 aq.

3
|

3
Propene

23
alc 

73

alcohol) (1 
ol--1Propan

73
2

°

°

 → →= → → CH

OH

CHCHCH

Br

CHCHCHCHCHClHCOHHC KOHHBrKOHSOCl  

(ii) Secondary alcohol into tertiary alcohol 

alcohol) butyl (tert. )(3
ol2--panMethtylpro2-

3

3

|

|
3

,

3

3

|

|
33

||

3
/

][

alcohol) (2
alcohol)propyl -(Iso

ol2--Propan
3

|

3
23

722

°

°

−− →−− →−−→−−
+

+

OH

CH

CHCCH

OMgBr

CH

CHCCHCH

O

CCHCH

OH

CHCH OHHMgBrCH

HOCrK

O  

(iii) Primary alcohol into tertiary alcohol 

alcohol) butyl (tert.
)(3ol -2-anMethylprop-2

3

3

|

|
3

 aq.

3

3

|

|
3

rule        
sff'Markowniko

3

2

|

3
nDehydratio

Heat ,

alcohol) butyl (Iso    
)(1ol -1-anMethylprop-2

3

2

|

3
42

°

°
−− →−− →=− →

CH

OH

CHCCH

CH

Br

CHCCH

CH

CHCCHOH

CH

CHCHCH KOHHBrSOH  

(iv) Lower alcohol into higher alcohol (ascent of series) 

atoms) carbon (2
Ethanol       

23223
Reduction

)(4
33

atom) carbon (1
Methanol    

3 OHCHCHNHCHCHCNCHICHOHCH HONOHKCNHI  → → →→  

(v) Higher alcohol into lower alcohol [Descent series] 
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atom) carbon (one
Methanol      

3
 aq.

34
Heat

33
][

,

atoms) carbon (2
Ethanol       

52
2722 OHCHClCHCHCOONaCHCOOHCHOHHC KOHClCaONaOHNaOH

O

HOCrK  →→ → → → ++

 (10) Alcoholic beverages : Liquors used for drinking purposes containing ethyl alcohol as the principal 
constituent are called alcoholic beverages. Besides alcohol, these contain large amounts of water, colouring and 
flavouring materials. Alcoholic beverages are of two types : 

(i) Undistilled beverages : These are prepared from fruit juices and grains. Those prepared from grapes and 
other fruit juices are known as wines. Wines contain 18-20% of ethyl alcohol and are used as such after 
fermentation, i.e., with distillation. The natural wines when made stronger by the addition of rectified alcohol are 
known as fortified wines. 

Name Undistilled Percentage of alcohol Source 

Beer 3-6 Barley 

Cider 2-6 Apples 

Wine (Champagne) 8-10 Grapes 

Claret 7-13 Grape juice 

Port and Sherry (Fortified) 14-24 Grape juice 

(ii) Distilled beverages : These are prepared by the fermentation of molasses, barley, maize, etc. The 
fermented liquor is then distilled. These contain a higher percentage of ethyl alcohol which may be as high as 50%. 

Name Distilled  Percentage of alcohol Source 

Whisky 35-40 Malt 

Rum 45-55 Molasses 

Gin 40-45 Maize 

Brandy 40-45 Grape juice 

Cognac 40-50 Grape juice 
 

(11) Alcoholometry : The process of determining the percentage of alcohol in a given sample is known as 
alcoholometry. An alcohol water mixture having specific gravity 0.91976 at 15°C and containing 57.1% of ethyl 
alcohol by volume or 49.3% by mass is called proof-spirit. A sample having higher percentage of ethyl alcohol in 
comparison to proof-spirit is referred to as over-proof (O.P.) and the one having lower alcohol content than proof-
spirit is known as under-proof (U.P.). Thus 15 U.P. means that 100 ml of the sample contains as much alcohol as 85 
ml of proof spirit. Similarly, 15 O.P. means that 100 ml of the sample contains as much of alcohol as 115 ml of 
proof spirit. 

(12) Power alcohol : Alcohol used for the generation of power is called power alcohol. Generally it is a 

mixture of 80% petrol and 20% absolute alcohol with cosolvent benzene. It is cheaply obtained from waste petrol. 

(13) Methylated spirit : Ethyl alcohol containing 5 to 10% of methyl alcohol is known as methylated spirit or 

denatured spirit. Denaturing can also be done by adding 0.5% pyridine, petroleum naptha, rubber distillate 

(caoutchoucine) or 4CuSO . 

  (14) Toxicity of alcohols : The toxicity of alcohols is mainly due to their biological to oxidation takes place 

in living organism. Methyl alcohol is highly toxic and its consumption causes, blindness and death. Ethyl alcohol is 

non toxic but produces physiological effect disturbing brain activity on drinking. The commercial alcohol is made 

unfit for drinking by mixing in it copper sulphate (which gives its colour) and pyridine (which makes it foul smelling 

liquid). It is known as denaturation of alcohol. 
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(15) Distinguish between primary, secondary and tertiary monohydric alcohols 

(i) Lucas test : A mixture of anhydrous HClZnCl  conc.2 +  is called as Lucas reagent. 

Primary →−− →−−
−

ClCHROHCHR
OH

ZnClHC
2

anhy. / conc.
2

2

2  ppt. appears after heating 

Secondary →−− →−
−

ClCHROHCHR
OH

ZnClHCl
2

anhy. / conc.
2

2

2  ppt. appears with in 5 minutes 

Tertiary →− →− ClCROHCR HClZnCl
3

/
3

2  ppt. appears immediately 

(ii) Victor mayer test : Also known as RBW test.  RBW → Red, Blue, White test. 

Primary 

colour) (Red acidnitrolic of  salt Sod.

2
||

3

acidNitrolic 

2
||

32525252
22

NONa

NOCCH

NOH

NOCCHNOHCIHCOHHC NaOHHONOAgNOIP −− →−− → → → +  

Secondary  →− → → + NaOHHONOIP

NO

NOCCHCHICHCHOHCH 2
|

232323 )()()( 2  No reaction (Blue colour) 

Tertiary  → → → + HONOAgNOIP CNOCHClCHCOHCH 2333333 )()()( 22  No reaction (colourless) 

Difference between methanol and ethanol 

Methanol Ethanol 

(i) When CH3OH is heated on Cu coil it gives formalin 

like smell. 

(i) It does not give formalin like smell. 

(ii) When CH3OH is heated with salicylic acid in H2SO4 

(conc.) then methyl salicylate is formed which has odour 

like winter green oil. 

(ii) No such odour is given. 

(iii) It does not give haloform or iodoform test. (iii) It gives haloform test 

 

Dihydric alcohols.  

These are compound containing two hydroxyl groups. These are dihydroxy derivatives of alkanes. Their 
general formula is 222 OHC nn + . The simplest and most important dihydric alcohol is ethylene glycol. They are 
classified as α, β, γ….. glycols, according to the relative position of two hydroxyl groups. α is 1, 2 glycol, β is 1, 3 
glycol. 

 
 
 
 
 
 
 
 
 

 Hydroxy Compounds (Alcohals, Phenols) and Ethers  Part 1

16

TEACHING CARE 



(1) Preparation 
(i) From ethylene : (a) Through cold dilute alkaline solution of Bayer’s reagent 
 

 

                                                                                     ;      

 

 

 

 

 

 

 
 

(b) With O2 in presence of Ag : 

glycol Ethylene
2

|
2

 dil.

oxide Ethylene
2

|
2

400200,

Catalyst
2

Ethylene
2

||
2

2

2
1

OHCH

OHCH
O

CH

CH
O

CH

CH

HCl

OH

CAg
 → →+

°−
 

(c) With HOCl followed by hydrolysis : (Industrial method) 

2

Glycol
2

|
2

inchlorohydr Ethylene
2

|
2

2

||
2

3 CONaCl
OHCH

OHCH

ClCH

OHCH
HOCl

CH

CH
NaHCO ++ →→+  

(ii) From 1, 2 dibromo ethane [Lab method]:    2

2

|
2

232

2

|
2

2 CONaBr
OHCH

OHCH
OHCONa

BrCH

BrCH
++→++  

COONaCH
OHCH

OHCH

OOCCHCH

OOCCHCH
COOKCH

BrCH

BrCH
NaOH

KBr

COOHCH
3

2

|
2

diacetateGlycol 
32

|
32

2
3

2

|
2

22 3 + → →+
−

 

 Note :  Vinyl bromide is formed as by product. 
  Best yield of glycol can be obtained by heating 1, 2-dibromo ethane with COOKCH3  in glacial acetic acid. 

(2) Physical properties 
(i) It is a colourless, syrupy liquid and sweet in taste.  Its boiling point is 197°C. 
(ii) It is miscible in water and ethanol in all proportions but is insoluble in ether. 
(iii) It is toxic as methanol when taken orally. 
(iv) It is widely used as a solvent and as an antifreeze agent. 
 
 

Pinacol; 2-3-dimethyl-2, 3 butanediol : 

Pinacol

33

3

|

|

|

|
3

 alk.dil 

)(

butene-2-Dimethyl-3 2,

33

3

||

3
4

2

CHCH

OHOH

CHCCCH

CHCH

CHCCCH
KMnO

OHO −−− →−=− +  

When pinacol react with mineral acid then pinacolone is formed. 
  

e)(Pinacolon            
butanone-2-Dimethyl-3 3,

3

3

3

|

|||
3

(Pinacol)                
butanediol-3 2,-dimethyl-2,3

33

3

|

|

|

|
3

CH

CHO

CHCCCH

CHCH

OHOH

CHCCCH H −−− →−−−
+

. This arrangement is called as Pinacol-pinacolon rearrangement 

      |       | 

– C=C – 

(i) dil. KMnO4 
(ii) dil. OH– 

      |          | 

– C = C – 
      |          | 

   OH  OH 
(Syn-hydroxylation) 

RCO2OH H2O 
H+ 

          OH 
      |          | 

– C –  C – 
      |          | 

   OH 
(Anti-hydroxylation) 

      |        | 

– C – C – 
 

      O 

H2CO2OH 

OH 
Anti addition(Trans) 

Syn-addition (cis) 
OH 

KMnO4/OH– 

OH 

OH 

OH 
Conc. H2SO4 

Alkaline 

HCO3H/H+ 

KmnO4 

OH 

cis 

OH 

OH trans 

OH 
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(3) Chemical properties 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Per iodic oxidation of polyhdroxy alcohol gives 
following information, 
(1) There is cleavage of (C – C) bond. When two –OH– 
groups or oxo groups are on adjacent carbon positions. 

          CH3 
                | 

CH3 – C – OH 
                | 

          CH2OH 

Oxidised to ketone 

Oxidised to aldehyde Here cleavage takes place 

(2) Both CHO are present in one molecule indicating 
cyclic compound. 

OH 

OH 

HIO4 

CH2 

CH2 

CH2 

CH2 

CHO 

CHO 

(3) On one side presence of –COOH group indicates 
keto group adjacent to (C – OH) group in (C). 

HIO4 

CH2 

CH2 

CH2 

CH2 

CHO 

COOH 

OH 

O 

(4) Formation of two molecule of glyoxalic acid indicate that D 
is cyclic compound of four C– atom with C = O and C – OH 
groups on both sides. 

OC – CHOH 
     |        | 

OC – CHOH 

       CH2 – CH2 – OH 
O 
       CH2 – CH2 – OH 

Diethylene glycol 

       CH2 – CH2 
O                         O 
       CH2 – CH2 

Dioxane 

Conc. H2SO4  

 

CH2OH 
 | 

CH2OH 
 

Na 
50°C 

CH2Cl 
 | 

CH2 OH 
 

PCl5 
    CH2 Cl 
       | 

    CH2 Cl 
1,2 Dichloroethane 

 

CH2 ONa 
 | 

CH2 OH 
 

    CH2 ONa 
       | 

    CH2 ONa 
Dialkoxide 

  
 

Na 
160°C 

CH2Br 
 | 

CH2 OH 
 

PBr3 
    CH2Br 
       | 

    CH2Br 
1  2 dib th  
 I2 

    CH2 
      || 

    CH2 
Eth l  

 

CH2I 
           |  

CH2I 
Ethylene iodide 

( bl ) 
CH2Cl 
 | 

CH2OH 
 

CH2Cl 
 | 

CH2Cl 
 

HCl 
200°C 

CH2ONO2 
 | 

CH2ONO2 
Ethylene dinitrate 

 
CH2 – CH2 
 

     O 
Ethylene oxide 

COOH 
 | 

COOH 
Oxalic acid 
 

HCOOH 
Formic acid 
 
HCHO 

Formaldehyde 
 

CH2 
||   
CH2OH 

Unstable 

CH3CHO 
Acetaldehyde 

 

Isomerisation 

PCl5 

PBr3 

PI3 

HCl 
160°C 

CH2OOCCH3 
 | 

CH2OH 
 

CH3COOH 
CH2OOCCH3 
 | 

CH2OOCCH3 
Glycoldiacetate 

 

CH3COOH 

Conc. HNO3 

Conc. H2SO4 

heat 
600°C 

Conc. HNO3 

[O] 

KMnO4/H
+ 

HIO4 or 
(CH3COO)4Pb 

Dehydration 
ZnCl2 

CH3CHO 
(HCl) 

CH2O 
 | 

CH2O 
Cyclic acetal 

CHCH3 

CH3 
O = C 

CH3 
 
 

(HCl) 

CH2O 
 | 

CH2O 

C 
 

CH3 
 
CH3 
 Cyclic ketal 

 
(1,3 Dioxalane) 

18OH OH 
H5PO4 

– H2O
18 

O 

Due to formation of stable carbocation 

Dehydration 
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Dioxalane formation provides a path of protecting a carbonyl group in reaction studied in basic medium in 
which acetals are not affected. The carbonyl compound may be regenerated by the addition of periodic acid to 
aqueous solution of the dioxalane or by acidic hydrolysis. 

HCHORCOR
CHO

CHO
C

R

R

OHCH

OHHC
OC

R

R
HIO 2| 4

2

2

2

2
| +−− →

−

−
→+=  

Aldehyde is more reactive than ketone in dioxalane formation. 

 

 

 ; 

 
 

(4) Uses 
(i) Used as an antifreeze in car radiators.  (ii) Used in the manufacture of dacron, dioxan etc. 
(iii) As a solvent and as a preservatives.  (iv) As a cooling agent in aeroplanes. 

(v) As an explosives in the form of dinitrate. 

Trihydric alcohols.  

The only important trihydric alcohol is glycerol (propane-1, 2, 3-triol). It occurs as glycosides in almost all 
animal and vegetable oils and fats. 

(1) Preparation 
(i) From oils and fats 

acids Fatty

Glycerol

2

2

|

|steam
2

fator Oil 

2

2

|

|
33 RCOOH

OHCH

OHCH

OHCHOH

OOCRCH

OOCRCH

OOCRCH +→+ ; 
acids fattyhigher of  salt Sodium

2

2

|

|

Hydrolysis

fator Oil 

2

2

|

|
3RCOONa

OHCH

OHCH

OHCH

NaOH

NaOH

NaOH

OOCRCH

OOCRCH

OOCRCH + →+  

(ii) By fermentation of sugar : 2
deAcetaldehy

3
Glycerol

383
Yeast

Glucose
6126

32

COCHOCHOHCCHC
SONa

++ →  

(iii) From propene [Modern method] 

Glycerol

2

2

|

|

 aq.

hydrinmonochloro-

2

2

|

|

alcoholAllyl 

2

2

|

||

)dil(

chlorideAllyl 

2

2

|

||600

propene

3

2

|

||
2

OHCH

OHCH

OHCH

OHCH

OHCH

ClCH

OHCH

CH

CH

ClCH

CH

CH

CH

CH

CH NaOHHOClNaOH

C

Cl
o

−

−

− →

−

 → →→

β

 

(iv) From propenal : 
Glycerol

22
/

22
catalyst

2
222 OHCHOHCHHOCHOHCHCHCHCHCHOCH HOOHH  →=→=



 

(2) Physical properties 
(i) It is a colourless, odourless, viscous and hygroscopic liquid. 
(ii) It has high boiling point i.e., 290°C. The high viscosity and high boiling point of glycerol are due to 

association through hydrogen bonding. 

(iii) It is soluble in water and ethyl alcohol but insoluble in ether. 

O 

CHO 

+ CH2OH – CH2OH 

O 

C 

O 

H 

O 

CH2 – OH 
 | 

CH2 – OH 

O 

CH3 H3C 

O O 

O 

CH3 H3C 

O 

This part does not react due to steric hindrance 
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(iv) It is sweet in taste and non toxic in nature. 
(3) Chemical properties 

(i) Reaction with sodium : 

eglycerolat Disodium

2

2

|

|
etemperatur

Room     

glycerol Monosodium

2

2

|

|
etemperatur

Room     

2

2

|

|

ONaCH

ONaCH

OHCH

ONaCH

OHCH

OHCH

OHCH

OHCH

OHCH NaNa − →

−

− →

−

−

−  

(ii) Reaction with PCl5, PBr3 and PI3 

(a)  HClPOCl

ClCH

ClCH

ClCHPCl

OHCH

OHCH

OHCH 333 3

ropane)Trichlorop-3  2,(1,
richlorideGlyceryl t      

2

2

|

|
5

2

2

|

|
++→+  

(b) 33

opaneTribromopr-3  2,1,

2

2

|

|
3

2

2

|

|
POH

BrCH

BrCH

BrCHPBr

OHCH

OHCH

OHCH +→+  

(c) 2

iodideAllyl 

2

2

||

|

(Unstable)

2

2

|

|
3

2

2

|

|
I

CH

ICH

CH

ICH

ICH

ICHPI

OHCH

OHCH

OHCH +→



















→+  

(iii) Reaction with HCl or HBr 

(44%)         
drindichlorohy-,

Glycerol        

2

2

|

|

(56%)         
drindichlorohy-,

Glycerol        

2

2

|

|110

of  Excess

(34%)         
hydrinmonochloro

Glycerol-     

2

2

|

|

(66%)         
hydrinmonochloro

Glycerol-     

2

2

|

|

110

2

2

|

|

ααβα
βα

′

+
+ →+ →

ClCH

ClCH

OHCH

ClCH

OHCH

ClCH

OHCH

OHCH

ClCH

ClCH

OHCH

OHCH

OHCH

OHCH

OHCH
C

HCl

HCl

C
o

o

 

(iv) Reaction with HI 

(a) 2

iodideAllyl 

2

2

||

|

(Unstable)                   
eiodopropan-Tri-1,2,3            

2

2

|

|

Warm

2

2

|

|
3 I

CH

ICH

CH

ICH

ICH

ICHHI

OHCH

OHCH

OHCH +→ →+  

(b) 

iodideIsopropyl 

3

3

|

|

Propene

3

2

|

||

Unstable

3

2

|

|

iodideAllyl 

2

2

||

|
2

CH

CH

ICH

CH

CH

CH

CH

ICH

ICHHI

CH

ICH

CH HII →→→+ −  

(v) Reaction with oxalic acid 
(a) At 110°C Glycerol is formed 

 Hydroxy Compounds (Alcohals, Phenols) and Ethers  Part 1

20

TEACHING CARE 



acidFormic 

Glycerol

2

2

|

|

formate monoGlycerol 

||

2

2

|

|

oxalate-monoGlycerol 

2

2

|

|

110100

acidOxalic 

2

2

|

|
22

2

COOHH

OHCH

OHCH

OHCH

H

O

COCH

OHCH

OHCH

COOHOOCCH

OHCH

OHCHCOOHHOOC

OHCH

OHCH

OHCH OHCO

OH

Co

+ →

−−

−

− → →−+ −

−

−

 
(b) At 260°C, allyl alcohol is formed 

alcoholAllyl 

2

2

||
2

2

2

||

|

2|

2

2

|

|
22

CH

OHCHCH

OOCCH

OHCH

COOCH
HOOC

HOOC
OHCH

OHCH

OHCH COOH − → →+ −−  

(vi) Dehydration : OH

CH

CHO

CH

OHCH

OHCH

OHCH KHSOOPSOH
2

aldehydeallyl 
or Acrolene

2
||

|

// conc.

2

2

|

|
245242 + →

∆
 

(vii) Oxidation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

(viii) Reaction with nitric acid : 

(T.N.G.) rinitrateGlyceryl t

2

22

22

2

|

|

 conc.
3

2

2

|

|
33 42 OH

ONOCH

ONOCH

ONOCHHNO

OHCH

OHCH

OHCH SOH + →+  

 

 

 

 

CH2OH 
 | 

CHOH 
 | 

CH2OH 

[O] 
dil. HNO3 

  CHO 
    | 

  CHOH 
    | 

  CH2OH 
Glyceraldehyde 

Cl 

COOH 
 | 

CHOH 
 | 

CH2OH 
Glyceric acid 

 COOH 
   | 

 CHOH 
   | 

 COOH 
Tartronic acid 

Fenton’s 
reagent 

  CHO 
    | 

  CHOH 
    | 

  CH2OH 
Glyceraldehyde 

  CH2OH 
    | 

  C = O 
    | 

  CH2OH 
Dihydroxy acetone 

+ 

Glycerose 

[O] 

[O] 
KMnO4 

acidified 

CH2OH 
 | 

CO 
 | 

CH2OH 
Dihydroxy 

acetone 

[O] 

CH2OH 
 | 

CO 
 | 

COOH 
Hydroxy 

Pyruvic acid 

[O] 

COOH 
 | 

CO 
 | 

COOH 
Mesoxalic 

acid 

[O] 
COOH 
 | 

COOH 
Oxalic acid 

[O] CO2 + H2O 

2HIO4 

∆ 

2CH2O 
    + 
COOH 

+  2HIO3 + H2O 
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Dynamite is prepared from T.N.G. 
 

Dynamite : A mixture of T.N.G. and glyceryl dinitrate absorbed in kieselguhr is called dynamite. It was 
discovered by Alfred. Nobel in 1867. It releases large volume of gases and occupy 10,900 times the volume 
of nitroglycerine. 

2222353 61012)( ONOHCOONOHC +++→  

   Blasting gelatin : A mixture of glyceryl trinitrate and cellulose nitrate (gun cotton).  

   Cordite : It is obtained by mixing glyceryl trinitrate with gun cotton and vaseline it is smokeless explosive. 
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