
Practical organic chemistry 

Third class 

 Assistant lecture Fatma H Abdulla Assistant prof. Rana Abid Ali 



Subject: Oxidation Reaction 

Object  : Preparation of cyclohexanone 

  
Aliphatic ketones may be prepared: 

         By the oxidation of secondary alcohols with 

potassium dichromate and dilute sulphuric acid, 

for example : 

Expermint  (1) 



Cyclohexanone. 
 Dissolve 2.5 g. of sodium dichromate dihydrate in 12.5 ml. of 
water in a 600 ml. beaker and add carefully, with continuous 
stirring, 44 g. (24 ml.) of concentrated sulphuric acid. Allow the 
mixture to cool. Place 13 ml. of cyclohexanol : in a 500 ml. 
conical or flat-bottomed flask, and add the dichromate solution 
to it in one portion. Shake the mixture to ensure thorough 
mixing and observe the temperature with a thermometer. 
Considerable heat is evolved in the oxidation. When the 
temperature rises to 55°, cool the flask in a vessel of cold water 
or under the tap ; sufficient external cooling should be applied 
to keep the temperature between 55° and 60°, i.e., the 
temperature must not be allowed to fall below 55° or rise above 
60°. When the temperature of the mixture no longer rises above 
60° upon the removal of the external cooling, allow the flask to 
stand with occasional shaking for 1 hour. 

 

 

 



Pour the reaction mixture into a 1-litre round-bottomed flask, 
add 30 ml. of water, fit a still head and a condenser for 
downward distillation but without the thermometer). Distil the 
mixture until about 125 ml. of distillate (two layers) have been 
collected. Saturate with salt (about 30 g. are required), and 
separate the upper layer of cyclohexanone : extract the 
aqueous layer with 25-30 ml. of ether and combine the ether 
extract with the cyclohexanone layer. Dry with about 0.6 g. of 
anhydrous sodium or magnesium sulphate, filter the solution 
into a distilling flask of suitable size to which a condenser has 
previously been attached. Distil off the ether from a water 
bath—a beaker containing warm water is satisfactory. Distil 
the residual liquid from an air bath or awire gauze, and collect 
the cyclohexanone at 153-156°.  

 



Subject: Oxidation Reaction  

Object: Preparation of Adipic Acid 

A carboxylic acid is an organic compound that 

contains a carboxyl group (COOH). The general 

formula of a carboxylic acid is R–COOH. The 

carboxylic acids are very important compounds as 

intermediates for the synthesis of different 

compounds such as, amides, esters, amino acids, 

imides and anhydrides. The simplest aliphatic 

carboxylic acid is formic acid, then acetic acid. 

While, the simplest aromatic carboxylic acid is 

benzoic acid . 

Expermint  (2) 



Carboxylic acids are polar because they are contain a 
hydrogen-bond acceptor (the carbonyl group –C=O), 
and a hydrogen-bond donor (the hydroxyl group –OH). 
Together, the hydroxyl and carbonyl groups form the 
functional carboxyl group. 

Smaller carboxylic acids (1 to 5 carbons) are soluble in 
water, whereas higher carboxylic acids have limited 
solubility due to the increasing hydrophobic nature of 
the alkyl chain. These longer chain acids tend to be 
soluble in lesspolar solvents such as ethers and 
alcohols. 

 

 



Carboxylic acids are Bronsted-Lowry acids because 
they are proton (H+) donors. Carboxylic acids are 
typically weak acids, meaning that they only partially 
dissociate into H3O+ cations and RCOO- anions in 
neutral aqueous solution. 

Adipic acid (also known as hexanedioic acid or butane-
1,4-dicarboxylic acid). It is the most important 
dicarboxylic acid, about 2.5 billon kilograms of this 
acid are produced annually, and uses as a precursor for 
production of Nylon 66, food additive E355, plasticizers 
and PVC. 

 



We can prepare adipic acid by oxidation of 
cyclohexanone with potassium permanganate 
(KMnO4) in H2O as a solvent as shown in Scheme 1 

 



You can check if all amount of KMnO4 was consumed in the 
reaction via adding some drops from the reaction mixture to 
NaHSO3 on a piece of filter paper. If the colour changed to 
brown, means the reaction was finished, and if the colour is 
purple, means the reaction did not finish, and you should add 
some amount of NaHSO3 to the reaction mixture to quench 
the unreacted KMnO4 and check again. If the colour became 
brown, means the reaction is finished. Scheme 2 gives 
information about this test. 

 



Procedure: 
 In conical flask add 50 ml of water , 2 ml of cyclohexanone and 

8.4 gm of KmnO4. Stopper the conical flask and shaking 
vigirously for 5 min then add 2 ml of 10% NaOH then heat the 
mixture in water bath at 45 C0 for 20 min.After that rise the 
temperature to 47 C0  and continue the heating for 45 min.  
Test the reaction ( to insure that all KmnO4 converted to MnO2) 
by take filter paper and make spot from the reaction on it, if the 
color of spot is brown that’s mean all KmnO4 converted to 
MnO2, but if the color of spot is purple that’s mean you have to 
add NaHSO3 to conical flask and skake the mixture then repeat 
the test.  
 Filter the hot mixture  by using buchner apparatus , add the 
filterate in beaker then heat it until reduced half of volum , cool 
the mixture then add Conc. H2SO4 , cool in water bath for 10 
min then filter  in buchner apparatus. 
   



Subject: Preparation of Ester 
Object : Preparation of Dimethyl adipate 

Ester is a chemical compound derived from an acid 
(organic or inorganic) in which at least one hydroxyl 
group (–OH) is replaced by an alkoxy group(alkyl– O–) 
.Usually, esters are derived from a carboxylic acid and 
an alcohol. Esters are common in organic chemistry 
and biological materials, and often have a pleasant 
characteristic, fruity odour. This leads to their 
extensive use in the fragrance and flavour industry.  

Expermint  (3) 



There are different methods for the preparation of 
ester: 1. Condensation between a carboxylic acid and 
alcohol in the presence of acid or base, this reaction 
named esterification or Fischer esterification (Scheme 
1). 

 



2. Reaction between an acid chloride and alcohol 
(Scheme 2). This method is easier than first method 
because of chlorine atom is more leaving group (pka ≈ -
8) than methoxy group (pka ≈ 15.5) . 

 



In our experiment, we will use the second method in 
the preparation of dimethyl adipate. This will be by 
reaction between adipoyl chloride and methanol at 65-
70 ⁰C as shown in Scheme 2. 

 

 



Procedure: 
In round bottomed flask add I ml of adipoyl chloride, 12 ml 
methanol then reflux the mixture for 2 hours. After the end of 
reflux time reduce the volum then record the volum. 

Hydroxamic test for ester: 
1.The first tube contains 1 ml of ester and 1 ml of ethanol 

2.The second tube contains 1gm of hydroxylamine 
hydrochloride dissolved in 1ml of ethanol. 

Add 2 to 1 then heat the tube until more ethanol are 
evaporate then test for the medium by litmus paper , the 
medium must be weak acidic .(If the medium basic add 1 
drop of Conc. H2SO4). Add 3 drops FeCl3 ,a Wine color is 
appeare . 

 

 



Subject: Perkin Reaction 

Object: Preparation of Cinnamic Acid 

Perkin Reaction: 

 

 
 

Equation: 

C6H5CHO   +  (CH3 CO) 2 O
CH3COOK

170-180C0
C6H5CH CHCOOH + CH3COOH

Acetic acidCinnamic acid
Benzaldehyde Acetic anhydride

 

Expermint  (4) 



Mechanism 



The obtained cinnamic acid have two isomers cis and trans-cinnamic acid 
 .Isomer trans more stable than cis because the absence of steric effect in 
 isomer trans 
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 من غم 3و الالمائً الخلٌك حامض من مل 7 و البزلدٌهاٌد من مل 5 وضع ٌتم

  تصعٌد جهاز ٌنصب ثم القعر دائري دورق فً حدٌثا المصهورة البوتاسٌوم خالت

  الكالسٌوم كلورٌد على حاوٌة حارسة انبوبة المكثف اعلى وٌوضع هوائً مكثف)

 160 حرارة درجة عند التفاعل ٌسخن .(الرطوبة سحب منها الغرض وقطن الالمائً

 صب ٌتم التصعٌد وقت انتهاء بعد . ساعات 3 لمدة 180-170 و ساعة لمدة

 . ماء مل 100 على حاوي بٌكر فً  المزٌج

ٌتم صهر خالت البوتاسٌوم فً جفنة ثم ٌعاد سحنها وطحنها. 1: مالحظة   
جفاف االدوات المستخدمة فً التجربة. 2  



Subject:Purification of cinnamic acid 
Object: 1.steam distillation 
           2. Recrystallization 

 

 

Expermint  (5) 











  
subject: Dyes 

Object: preparation of phenyl azo β- 

naphthol 

  

 

Expermint  (6) 



Equation 



Mechanism: 

  

 





Procedure: 





General equations: 

Expermint  (7) 



Equation 



Procedure 
In round bottomed flask add 0.5 gm of azo dyes , 6 ml 
of methanol , reflux the mixture to dissolve the dyes. 
Dissolve 1 gm of SnCl2  unhydrous in 3 ml of Conc.HCl 
then add the redusing agent on top of the condenser 
then reflux the mixture for half hour. Add the mixture 
in beaker containing water and ice then filter off the 
solution in buchner apparatus. 

 

 



Subject: Azo Dyes 

Object: Preparation of biazoaminobenzene 
 

Equation :  

Expermint  (8) 



Procedure 

In beaker no.1 add 7.5 ml of H2O, 2ml of Conc. HCl , 
1.4  ml aniline and one peacie of ice the temperature 
must be between (0-5 C0 ). In beaker no.2 dissolve 0.5 
gm of NaNO2 in 1.2 ml of water. Add beaker 2 to 1 in 5 
minthen take it in ice bath for 15 min. dissolve  2.1 gm 
of sodium acetate in 4 ml of water in  beaker no.3. Add 
beaker 3 to 1 a yellow ppt. is appeared.  

 

 



Subject: Azo dyes 

Object: Preparation of Methyl Orange 

Expermint  (9) 



Equation 







Preparation of methyl orange 

Expermint  (10) 



Step 1 



Step 2 



Step 3 







Mechanism 



Procedure 




















