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UNIT -I
CHROMATOGRAPHY - INTRODUCTION AND CLASSIFICATION

1. What is Chromatography? How is it classified?
Chromatography is a technique to seperate thecompounds present in the

mixture. It is based on the adsorption principal. This technique involves
(1). Adsorption of compounds on the stationary phase (2). Desorption of com-
pounds from the stationary phase by the mobile phase.
It is of two types
(a). Adsorption Chromatography;- In this technique components of the mixture are
seperated basing on the adsorption phenomenon.
(b). Partition Chromatography;- In this technique components of the mixture are
seperated basing on the distribution law.
Classification:- Basing on the state of the mobile phase used chromatographic
methods are classified as follows.

2. How does the compounds in the mixture identified in paper chromatogra-
phy technique?

Paper chromatography is one of the separating techniques based on partitial
coefficient. It is a liquid chromatography technique in which stationary phase and
mobile phase are liquids. In this technique water present in the whatmann paper is
used as stationary phase. Mixer of water and polar organic solvent is used as mo-
bile phase.
PRINCIPLE:- It is based on the distribution law. It is based on the principle that
compounds with different distribution coefficients between the stationary phase
and mobile phase will move different speeds on the stationary phase  along with
mobile phase. Hence, they canbe easily seperated.

Chromatography

Liquid Chromatography  Gas Chromatography


 

( Mobile phase - Gas)( Mobile phase - Liquid)

 
 

Partition
Chromatography
Ex. Paper Chro-
matography (PC)

Adsorption Chromatography
Ex. Column Chromatography
(CG) and Thin Layer Chro-

matography (TLC)

Partition
Chromatography Ex.
Gas - liquid  Chroma-

tography (GLC)

Adsorption Chroma-
tography

Ex. Gas - solid  Chro-
matography (GSC)



Experimental Procedure:-
Stationary Phase:- Water present in the whatmann paper
Mobile Phase:-  Mixture of polar organic solvents and water.
In this technique the sample containing compounds is spotted on the filter

paper just above 1 cm. from the bottom. The paper is kept in the chromatography
chamber containing organic solvent. The solvent rises by the capillary action and
moves upwards on the paper. It pushes the compounds in the sample with differ-
ent speeds while moving  upwards. As a result these compounds are adsorbed at
different places on the paper as bright spots.

The unknown compounds in the sample are identified by comparing teir Rf
values with The Rf values of standard compounds.

Uses:-
It is used (1). for the seperation of compounds of the sample which have different
distributions betweenthe stationary phasse and mobile phase. (2). for knowing
the unknown cpmpounds in a mixture.

Whatmann
paper

Spotting of
paper

Developing
of paper

Mobile
Phase

Compd. -1
Compd. -2

Development of Paper

Rf value of a compound =
Distance travelled by the compound on the paper
Distance travelled by the solvent front on paper



3. What is  Rf factor? What is its significance?
It is also known as retaradation factor. It is the ratif between the distance

travelled by the compound on the TLC plate and the distance travelled by the
solvent front on the TLC plate

It is  an important physical property of a compound. It is useful to identify
unknown compounds by compairing it’s Rf factor withe the Rf factor of the
standard compounds.

4. Write about mobile phases in chromatography?
A phase that moves is called mobile phase, it may be a liquid or gas.

Classification based on the mobile phase.

5. What is eluotropic series?
The arrangement of solvents on the increasing order of polatiy is known as

the “Eluotropic series”.

Development of Paper

Rf value of a compound =
Distance travelled by the compound on the paper
Distance travelled by the solvent front on paper

Chromatography

Liquid Chromatography  Gas Chromatography


 

( Mobile phase - Gas)( Mobile phase - Liquid)

 
 

Partition
Chromatography
Ex. Paper Chro-
matography (PC)

Adsorption Chromatography
Ex. Column Chromatography
(CG) and Thin Layer Chro-

matography (TLC)

Partition
Chromatography Ex.
Gas - liquid  Chroma-

tography (GLC)

Adsorption Chroma-
tography

Ex. Gas - solid  Chro-
matography (GSC)



UNIT -II
TLC AND PAPER CHROMATOGRAPHY

1. How does the compounds in the organic mixture seperated in the thin layer
chromatography (TLC) technique?

Thin layer chromatography is one of the seperating techniques based on
adsorption  phenomenon. It is a liquid chromatography technique in which station-
ary phase is a solid and the mobile phase is a liquid. In this technique Silica Gel -G
of Alumina -G is used as stationary phase.  n-hexane or Benzene of Chloroform etc.,
is used as mobile phase.
PRINCIPLE:- It is based on the adsorption phenomenon. It is based on the prin-
ciple that different compounds are adsorbed at different places on the stationary
phaseof the TLC plate with different strenghts. These are desorbed by the mobile
phase basing on their polarity.
Experimental Procedure:-

Stationary Phase:- Silica gel-g, Alumina-G, Cellulose, etc.,
Mobile Phase:- n-hexane, Benzene, Chloroform, Methyl hexane etc.,
In this technique a thin layer of silica gel or alumina gel is coated on the glass

plate. A dilute solution of the sample in chloroform or methyl alcohol or acetone is
applied as a spot on the TLC plate just 1 cm above from the end of the plate. The
spotted TLC plate is developed by keeping vertically in the TLC chamber contain-
ing few ml. of organic solvent such as chloroform or methyl alcohol or acetone. It
must be slightly below the level of the spot on the TLC plate.

The solvent moves up the plate through the stationary phase by the capillary
action. The solvent pushes the compounds in the sample moves up with the solvent
with different speeds and get adsorbed at different places basing on their polarity as
bright spots. After the solvent front is reached, the TLC plate is taken out of the
chamber and marking is done onthe solvent front with a pen. Then the plate is dried
until solvent is evapourated.

Silica gel coated
TLC plate

TLC plate with
sample spot Developing

of paper

Mobile
Phase

Compd. -1
Compd. -2



The no. of spotss produced on the TLC plate give no. of compounds in the
mixture. The compounds in the sample are known by comparing the Rf factor of
the spots with the Rf factor of the known compounds. The spots on the plates are
scrapped and leached by using organic solvents for the seperation of compounds.
USES:- It is used (i). to determine the no. of compounds in a mixture. (ii). to
identify an unknown compound in the mixture (iii). to seperate the compounds in
the mixture.

2. What are ascending and descending paper chromatography?
Ascending Paper Chromatography:-
.
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Nitro Alkanes
1. What are Nitro Alkanes? How are they classified?

Compounds with general formula R-NO2 are called
nitro alkanes.
Ex. CH3-NO2         CH3-CH2-NO2            CH3- CH - CH3

          NO2
  Nitro Methane Nitro Ethane 2-nitro Propane

They are classified into primary, secondary and tertiary
nitro alkanes.

R - C  - NO2     R - C  - NO2 R - C  - NO2

 primary                         secondary                tertiary nitro alkanes

2. Explain tautomerism exhibited by nitro alkanes.
Isomers formed by transfer of protons are called

tautomers. Like keto compounds, primary and secondary nitro
alkanes undergo tautomerism. They form nitroform and aci forms.
The aci forms of primary and secondary nitro alkanes  form salts
with strong bases. Tertiary nitro alkanes does not show tautom-
erism.

H

H

R

R

R

H

R  C  N                          R  C = N
H

H

+
O

O


H
+

O

OH



Nitro form Aci form

3. Write any three methods of preparations of nitro alkanes.
a) By direct nitration of alkanes

b) By the reaction between Alkyl halide and silver nitrite

c) By the reaction between chloroacetic acid and sodium nitrite

4. Explain the following reactions?
(a). Halogenation            (b). Michael condensation reaction
(c). Mannich reaction  (d).Reaction with nitrous acid

(e). Nef reaction
(a). Halogenation:-  10  and 20  nitroalkanes undergoes
- halogenation

4000C

CH3I + AgNO2                     CH3NO2 +AgI

 ClCH2COOH + NaNO2                   NaCl + NO2  CH2  COOH

NO2  CH2  COOH                      CH3  NO2
- CO2

3Cl2 + 3NaOH + CH3  NO2                CCl3  NO2 + 3NaCl + 3H2O
Chloropicrin (insecticide)

 CH3  H + OH  NO2                      CH3  NO2 + H2O

Nitro Alkanes 22 23
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b). Michael condensation reaction :- Nitro alkanes undergo
addition reaction with  -unsaturated carbonyl compounds,
 -unsaturated nitro compounds,  -unsaturated esters. This
reaction is called Michael condensation reaction.

(c).Mannich reaction:-The condensation reaction between
Nitroalkanes, formaldehyde and salts of Ammonia or 10 amine
or 20 amine is known as mannich reaction

(d).Reaction with nitrous acid :- Primary and secondary     ni-
tro alkanes react with nitrous acid and give blue coloured nitroso
derivatives

Primary nitro
alkanes

 -unsaturated
carbonyl compound

R  CH2 - N      + CH2 = CH - C - H
OO

O



R  CH  - N
O

O


+

CH2 -CH2 - C - H
O

Dimethyl
amine

R  CH2NO2 + HCHO  +  NH              R  CH - CH2-N      +  H2O

NO2CH3

CH3

CH3

CH3

Formal-
dehyde



R  CH2  NO2 + HONO                    R  CH  NO2 + HOH
NO



Soluble in alkali

R  CH  NO2 + HONO                    R  C  NO2
R


R

NO

Insoluble in alkali

R  C  NO2 + HONO                     No reaction
R

R

(e). Nef reaction:- Salts of Aciform of primary and secondary
nitro alkanes on hydrolysis with sulphuric acid gives aldehydes
and ketones.This reaction known as Nef reaction.



R - CH2 - N                  R   CH = N                R - CH = N
O

+

O


+
   OH

O

+


H2SO4

   ONa

O


Aci formNitro form Salt of aci form



H2O
R - CH = N

+
   OH

OH



R - CH - N

   OH

OHOH



R   C  =  O

H

(Aldehyde)

Nitro Alkanes 24 25
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ii)  Schmidt Reaction :- Carboxylic acids on treatment with
hydrazoic acid in presence of sulphuric acid gives amines. This
reaction is known as schmidt reaction.

iii) Gabrieal Synthesis :- In this method, N-alkyl phthalimide
on basic hydrolysis gives 10amines

iv). Ammonolysis of alkyl halides:- In this method alkyl ha-
lides are treated with ammonia.

CH3 - C - OH + N3H                  CH3 - NH2
O

H2SO4

CH3CH2Br -KBr

 O

 C

 C

 NH

 O

KOH
-H2O

 C

 C

 NK

 O

 O



 C

 C

 NCH2CH3

 O

 O


OH

 C

 C

 O

 O

OH

OH
CH3CH2NH2 +

CH3-Cl  + NH3    CH3-NH2  + HCl
Primary

CH3-Cl  + CH3-NH2   + HCl
Secondary

CH3 - N - CH3

H

CH3-Cl  +                        + HCl
Tertiary

CH3 - N - CH3

H
CH3 - N - CH3

CH3

NITROGEN COMPOUNDS
AMINES
1. What are amines? How are they classified?

Organic compounds with general formula R-NH2 are called
Amines. Ex. Methyl amine (aliphatic) and Aniline (aromatic). These are
classified into three types. They are

(a). Primary amines (R-NH2),

(b). Secondary amines (R2-NH)

(c). Tertiary amines (R3-N)

2. How are the aliphatic amines prepared?
Preparation methods :-
i) Hoffman’s degradation :- Amides on treatment with Bro-
mine in alkali gives amines. This reaction is known as
Hoffman’s degradation reaction.

Mechanism:-

CH3 - N - H
H

CH3 - N - CH3

H

CH3 - N - CH3

CH3

Methyl amine

Dimethyl amine

Trimethyl amine

CH3CONH2 + Br2                         CH3NH2
Methyl amine

KOH

R - C - NH2

O


Br2
R - C - N

O H

Br -
-Br


OH
-

- H2O,
R - C - N:

O :

Nitrene

Rearrange-
ment

R - NH2



O = C = N - R
Isocyanate



Aniline

H

:        - N - H

Di phenyl amine

H

:        - N -

Tri phenyl amine
:        - N -

- HBr

26 27Nitrogen Compounds
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3. Explain the basic character of Amines.
Amines are basic. According to lewis theory, electron

pair donor is a base. As amines are electron pair donors, they
are basic. The strength of the basic character of amines depends
upon its ability to donate its electron pair.  The more the ten-
dency of donating electron pair by the amines, the more is their
basic character.
Tertiary amines are less basic than secondary amines.

Alkyl groups, through their inductive effect, increases the
electron density on the nitrogen in amines. As a result, amines
freely donate electron pair to others. Hence, they are more
basic than ammonia. That is why, 10 amine is more basic than
ammonia, 20 amine is more basic than 10 amine. Similarly, 30
amine is   expected to be more basic than secondary amine but its
is not so.

 It is less basic than 20 amine.  This is because of steric
hinderance. Due to steric hinderance, the electron pair present
on 30 amine is not available for protonation. Hence, 30 amine
is less basic than 20 amine.
Aromatic amines are less basic than aliphatic amines

H - N - H         <     R - N - H       <     R - N - H       <   R - N - R

H H R R

::::

Ammonia 10-amine 20-amine 30-amine

H

:

CH3 - N - H

Methyl amine

<
H

:

        - N - H

Aniline

Aromatic amines are less basic than aliphatic amines. Be-
cause in aromatic amines, the electron pair present on the Nitro-
gen atom involves in the resonance. Due to involvement of elec-
tron pair in the resonance. This electron pair is not available for
donation. Hence, aromatic amines are less basic than aliphatic
amines.
4. Why N, N dimethyl aniline is more basic than aniline ?

Due to electron releasing methyl groups, the electron
density on the nitrogen atom of N, N dimethyl aniline increases.
Hence, the electron pair, present on the nitrogen atom of N, N
dimethyl aniline is more available than the electron pair present
on the nitrogen atom of aniline. Hence, N, N dimethyl aniline is
more basic than aniline.

5. Why Aniline is more basic than N,N diphenyl aniline ?
N,N-diphenyl aniline is less basic than aniline because in N, N-
diphenyl aniline, the delocalisation of electron pair is more than
aniline. Hence, the electron pair is less available for donation than
aniline. Hence, N, N-diphenyl aniline is less basic than aniline.
In other words, due to delocalisation of electron pair present on
the Nitrogen over the two phenyl rings, the basic character of N,
N -diphenyl aniline is reduced.

< <

Aniline

H

:

- N - H

N-methyl aniline

H

:

- N - CH3

N,N-dimethyl aniline

CH3

:

- N - CH3

Aniline

H

:        - N - H
Di phenyl amine

H

:        - N -
Tri phenyl amine

:        - N ->>

28 29Nitrogen Compounds
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b) Nitration : aniline on reaction with mixture of con. HNO3
and H2SO4 gives meta-nitro aniline

ii). Oxidation:- Aniline undergoes oxidation with K2Cr2O7 to
gives p-Benzoquinone.

iii). Carbylamine reaction :-Primary amines react with
chloroform in alkali gives isocyandies. This reaction is known as
phenyl isocyanide reaction.

iv). Diazotisation :- The conversion of aromatic primary amines
in to diazonium salts is known as diazotisation

 HNO3 + H2SO4

NH2



NH2

NO2

NH2 
K2Cr2O7
    H2SO4

OO

p - Benzoquinone

 + CHCl3 +3KOHNH2  NC + 3KCl + 3H2O



NO2 N2Cl
NaNO2 + HCl

0 - 50 C

4. Write any THREE properties of aliphatic amines.
1.Reaction with alkyl halides (Alkylation): 10 amines on treat-
ment with alkyl halides give N-alkyl amines.

2.Acetylation :(Acylation) 10 amines on reaction with acid
chlorides give N-substituted amides.

3.Reaction with nitrous acid :-

a) Primary amines with Nitrous acid produce Nitrogen gas  ( as
bubbles)

b)Secondary amines with nitrous acid produce  yellow oily layer.

c) Teritiary amines with nitrous acid  form soluble nitrite salts

This reaction is used as a basic test  to distinguish  10, 20 & 30

amines.
5. Discuss the properties of aromatic amines.
(i). Electrophilic substitution reactions:-
a) Bromination : aniline on treatment with Bromine water
gives 2,4,6-tribromo aniline

CH3.NH2 + CH3Cl                     CH3NH + HCl

CH3

CH3 - C - Cl + CH3 - NH2                  CH3 - C - NHCH3 + HCl
OO

CH3 - CH2 - NH2 + HONO                 N2 + H2O +CH3 - CH2  - OH

CH3 - CH2  - NH + HONO                      CH3 - CH2 - N - NO

R R

+ -
(CH3CH2)3N +HONO                   (CH3 - CH2)3 NHONO



NH2

+ 3Br2 + 3HBr

NH2
Br

Br

Br

2,4,6 - Tribromo aniline

30 31Nitrogen Compounds
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6. Explain Hinsberg method for the seperation  of amines.

In this method, the mixture of amines is treated with
benzene sulphonyl chloride and shaken with 5 percent caustic
potash solution.

Primary amine forms alkyl benzene sulphonamide, which
dissolves in caustic potash forming potassium salt. Secondary
amine forms dialkyl sulphonamide, which does not dissolve in
caustic potash. Tertiary amine does not react with benzene
sulphonyl chloride.

The entire product, thus obtained, is extracted with ether.
Tertiary amine and dialkyl benzene sulphonamide being insoluble
in water, pass over to the ethereal layer.  Potassium alkyl
sylphonamide remains in the aqueous layer. The aqueous and the
ethereal layers are then seperated.

The aqueous layer (containing C6H5SO2NKR) is acidified
with dilute hydrochloric acid, alkyl benzene sulphonamide is pro-
duced. It is next heated with concentrated hydro chloric acid.

C6H5SO2Cl   +   NR No action

tert.amine (soluble in ether)



R

R

C6H5SO2Cl + HNHR          C6H5SO2NHR            C6H5SO2NKR
Benzene sulphonyl

chloride
pr.amine Mono alkyl

sulphonamide
Pot.salt (soluble

in water)

HCl


KOH
H2O

sec.amine Dialkyl sulphonamide insoluble in
water or KOH;soluble in ether

C6H5SO2Cl + HNR              C6H5SO2NR       No action
R R

HCl 
KOH

Monoalkyl benzene sulphonamide gets hydrolysed and forms the
hydrochloride of primary amine. The latter is distilled with caus-
tic soda to regenerate primary amine.

For the recovery of tertiary and secondary amines, the ethe-
real layer is fractionally distilled. Tert.amine passes over leaving
behind the solid dialkyl benzene sulphonamide. The latter is hy-
drolysed by concentrated hydrochloric acid and then distilled with
caustic soda to get secondary amine.

C6H5SO2NKR   +   HCl (dil.)               C6H5SO2NHR + KCl
Pot.alkyl sulphonamide Monoalkyl sulphonamide

C6H5SO2NHR   +   H2O                     C6H5SO2.OH + RNH2.HCl
Benzene sulphonic acid


Conc.HCl

RNH2.HCl   +   NaOH                       RNH2  + NaCl + H2O
Hydro chloride

of pri.amine pri.amine

RNH.HCl   +   NaOH                     RNH + NaCl + H2O

Hydrochloride
of sec.amine



sec.amine
R R

C6H5SO2NR   +   H2O                     C6H5SO2.OH + RNH.HCl

Dialkyl
sulphonamide


Conc.HCl

R R

32 33Nitrogen Compounds
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 Discovery of Medicines 

On 27thMarch 2023 at 10:00 A.M 

zoomMeet :https://us06web.zoom.us/j/89738543721?pwd=RER1UGVvUHlDbi8xTW44WW1JTXVRQT09 

YouTubeLive:https://youtube.com/live/7tegzbY6ONA?feature=share 

 

 

 

https://us06web.zoom.us/j/89738543721?pwd=RER1UGVvUHlDbi8xTW44WW1JTXVRQT09
https://youtube.com/live/7tegzbY6ONA?feature=share
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              BRIEF REPORT ON WEBINAR 

  The Department of Chemistry organised a webinar 

Topic- Discovery of Medicines” on 27thMarch2023at10:00A.M, 

       through the ZOOM platform. 

 College Principal Dr.P.RaghavaKumari started with opening remarks and explained 

the essence of the Webinar. 

1) Dr Paul Douglas Sanasi,Associate Professor,AU College of Engineering(A), 

Andhra University  has deliveredKey note address on the topic ,the importance of the 

drug synthesis, analysis of impurities and identification of source of impurities at 

lower concentrations during the metabolism. 

2) Dr SrinivasaRaoKarra, Director of Chemistry,Avilar Therapeutics,Massachusetts, 

USA. He explained about the  discovery of medicines, causes for diseases and 

functions of medicines to control the diseases. 

3)Dr B .Satyanarayana Assistant Professor Department of Chemistry, MGM PG 

College, Itarsi, Madhya Pradesh explained the history and discovery of medicine and 

drug delivery systems. 

We received good response from the audience and they gave very good feedback. 

We thank Commissioner of Collegiate Education Dr Pola Bhaskar, Principal     Dr P 

RaghavaKumari ,HODs ,faculty members, participants and other officials for their 

active support for making the program  very  successful. 

In this webinar from all over India 329 teachers, students, academicians and 

researchers participated actively. 

                                                                               

                                                                  Principal 

                                                                      SKRG D C (W), 

                                                                      Rajamahendravaram 
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       SKR GOVERNMENT DEGREE COLLEGE (W),RAJAMAHENDRAVARAM 

DEPARTMENT OF CHEMISTRY 

BEST PRACTICE 2022-23 

 

ACTIVITY-1 CAMPAIGN IN CONNECTION WITH WORLD OZONE DAY 

1. Title of the Practice 

CAMPAIGN AGAINST USAGE OF PP CARRY BAGS  

2. Objectives of the Practice 

Now a day’s people are addicted to PP carry bags usage. The PP carry bags are not 
biodegradable hence their usage should be stopped. 

3. The Context 

Soil will lose its fertility, thereby plants doesn’t grow to the expected extent which leads to 
shortage of food grains. In order to overcome this problem the usage of PP carry bags 

should be stopped and in place of these bags made up of biodegradable materials like cloths 

or papers should be used. 

4. The Practice 

Department of Chemistry is in practice of campaigning about the hazardous dangers of 

usage PP covers and the usage of bags made up of biodegradable materials.  

5. Evidence of Success 

Department of Chemistry stitched cloth bags and involved the students in making of paper 

bags. These are distributed to the RMC sanitary workers and instructed them to use these 

bags instead of PP carry bags. The RMC sanitary workers expressed their feelings with full 

satisfaction.  

6. Problems encountered and resources required 

The preparation of cloth bags is an expensive task. It is not possible for the staff of the 

department to contribute always, hence financial aid should be supported to continue the 

practice.  
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DEPARTMENT OF CHEMISTRY 

BEST PRACTICE 2021-22 

ACTIVITY 2: EXHIBITION CUM SALES OF PLANTS: 

To promote the custom of bringing plants rather than bouquets to 

celebrations on the eve of the new year, the Department of 

Chemistry organised an exhibition and sale of plants. 

 

 

 






































































