








S.K.R.COLLEGE FOR WOMEN 
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RAJAHMUNDRY- East Godavari Dist. (A.P.) 
 
PERFORMANCE APPRAISAL REPORT FOR SELF APPRAISAL OF TEACHERS UPTO 2015 
  

 

A .General Information: 
a) Name       : CH.V.V.SRINIVAS 

b) Date of Birth      :.15-04-1962 

c) Residential Address     : 29-27-20, LAKSHMI VARAPU PETA, 
                                                 RAJAHMUNDRY- 533 104. 
                                                 Mobile: 9441073416 
                                                 Email: chvvsrinivas@gmail.com 
 
d) Designation      :  LECTURER 

e) Department      :  CHEMISTRY 

f) Area of Specialization     :  ORGANIC CHEMISTRY 

g) Date of Appointment     :  01-08-1985 

            i) In the Institution      : 05-12-2007 

  ii) In the Present post  : 05-12-2007 

 h). Employee I.D.      : 0380076 

 i) Honors Conferred 
 

B. Academic Qualification 

Exam. Passed 
Board / 

University 
Subject Year 

Division /Grade  
Merit etc., 

 
High School 

 

BOARD OF 

SECONDARY 

EDUCATION 

 1977 II 

Higher Secondary 
or 

Pre-Degree 

BOARD OF 

INTERMEDIATE 

EDUCATION 

M.P.C 1979 III 

 
Bachelor’s Degree 

 

ANDHRA 

UNIVERSITY. 

VISAKHAPATNAM 

C.M.P. 1983 II 

 
Master’s Degree 

ANDHRA 

UNIVERSITY. 

VISAKHAPATNAM 

ORGANIC 

CHEMISTRY 
1985 I 

 
Research 
Degree(s) 

 

ANDHRA 

UNIVERSITY. 

VISAKHAPATNAM 

ENGINEERING 

CHEMISTRY 
2020  

 



Other Diploma/  
Certificates etc., 

    

C) Research Experience & Training   :     

Research Stage Title of Work / Theses University where the work was carried 
out 

M.Phil  or 
equivalent 

 

  

Ph.D. 
 

SYNTHESIS, 

CHARACTERISATION AND 

CATALYTIC STUDIES OF 

GRAPHENE OXIDE 

COPPER FERRITE NANO 

COMPOSITES 

ANDHRA UNIVERSITY COLLEGE OF 

ENGINEERING,  VISAKHAPATNAM 

 
Post-Doctoral 

  

 
Publications 

  

Research 
Guidance  
( give name of 
students  
guided 
successfully)  

  

 
Training (Please 
Specify) 

  

 

D) Research Projects carried out. 

Title of the Project 
Name of the funding 

Agency 
Duration Remarks 

 
 

  

 
 
 
 

 

E) Details regarding refresher courses/ orientation courses, Seminars, 
Conferences,     Symposia, Workshops etc., attended 
 
S.No Name of the Seminar / 

Conference / Symposia / 
Workshop etc., 

Name of the 
Sponsoring 

Agency 

Place and Date 

1 National work shop on 

Applicaations of Radio 

Isotopes  

Department of 

Chemistry,  

S.K.R.College(W), Rajahmundry             

6th Dec. 2008 

2 National level seminar on 

Medicinal and aromatic plants 

and value added products 

U.G.C. 
S.K.R.College(W), Rajahmundry             

9th&10th Jan. 2009 



3 National seminar on alternate 

energy sources 

(Traditional/Local/Modern 

initiatives) 

U.G.C. 
S.K.B.R.College, Amalapuram               4th 

& 5th Feb. 2009 

4 Work shop on Chromatography 

and Instrumental Techniques 

Department of 

Chemistry 

S.K.R.College(W), Rajahmundry             

29th Nov. 2009 

5 Internship Science Camp –
Inspire 

DST 
S.K.R.College(W), Rajahmundry              

7th – 11th June 2011               

6 State level Work shop on 

Applicaations of Radio 

Isotopes 

U.G.C. 
S.K.R.College(W), Rajahmundry             

10th Nov. 2011 

7 International Conference on 

Effect of Effluents on 

Environment (EEEE-2014) 

U.G.C. 
Andhra University, Waltair                    

30th June&1st July 2014 

8 National Work shop on Radio 

Chemistry and Applications of 

Radio Isotopes 

BRNS – DAE 
Govt. College (A), Rajahmundry             

24th – 29th Nov. 2014 

9 Inter Disciplinary Refresher 

Course in Environmental 

Sciences 

U.G.C.-H.R.D.C. 
Andhra University, Waltair                         

1st – 21st June 2015                      

10.  National Conference on 

Advanced Molecular 

Spectroscopic Techniques 

(AMST-2015) 

U.G.C. 
Govt. College (A), Rajahmundry             

21st – 22nd Aug.. 2015 

11 National Seminar on Current 

Research Trends and 

Development in Organic 

Chemistry (CRTADIOS-2015) 

APSCHE 

Adikavi Nannayya University Campus, 

Velugubonda                                              

5th – 6th Oct. 2015 

    

    

    

    

 

F) Teaching Experience:  

Courses Taught Name of the University/ College/ 
Institution 

Duration 

U.G 
 

S.K.R.College for Women, 

Rajahmundry 
Dec. 2007 to till date 

 
P. G. 

--- --- 

 
M.Phil 

--- --- 

 
Any Other 

--- --- 

 

Total Teaching Experience  : 30 Years 

a) Under Graduate   : 08 Years 

b) Post Graduate               : 



 

 G) Innovations/ Contributions in Teaching:  

 
a) Designer Curriculum    : 

. 

 

b) Teaching Methods                                : Power Point Presentations – Internet based   

                   Teachings- Crystal Models 

 

c) Laboratory  Experiments                       :  

 

d) Evaluations Methods                             : Assaignments – Unit Tests 

.  

 

 e) Preparation of Resource Material         : Chapter wise Reading materials, Lab Manuals for 

     Including Books, Reading  Materials.   :     Ist, IInd& IIIrd B.Sc.                         

Laboratory manuals 

  f) Remedial Teaching/ Student     : Remedial Teaching for academically slow learners  

     Counseling (Academic)                         : and Counseling for the Incharge Class Pupil 

                                                                

   g) Any Other                                            :  

  H) Extension work/ Community     

a) Please give a short account of  

Your contribution to    

i) Community Work such as                  :  

   values of National Integration               

   secularism, democracy, socialism,          

   humanism, peace, scientific temper, 

   flood or drought relief, small family  

        norms  

     ii) National Literacy Mission 

     b)  Positions held / Leadership role       : Convener Social Service League 

          played in organizations linked              

          with extension work and National         



          service scheme (NSS) or NCC or        . 

          any other activity. 

 

 

 

  I.   Participation in Corporate Life : 

         Please give a short account of your Contribution to  

a) College / University / Institution        :,Member Students Union, Science Association and  

          College Admission committee  

b) Co- curricular Activities          : 

  
c) Enrichment of Campus life     :  

                   

d) Students welfare and Discipline    :  

e) Membership / Participation in Bodies /   :    

    Committees on Education and  

    National Development 

f) Professional organization of Teachers    :   

J) a) Membership of Professional bodies/ 

    Societies 
  

  b) Editorship of Journals 

                        

K) Assessment  
a) Steps taken by you for the evaluation of the course programme taught: 
 

L) General Data 
State brief assessment of your performance indicating  

 

(a) Achievements,      Paper Revaluation & Evaluation 

 

(b) Difficulties faced and  

(c) Suggestions for improvement 

 

 

 



 

 

(Signature of the Teacher)  















SMT.KANDUKURI RAJYALAKSHMI COLLEGE FOR WOMEN,RAJAMAHENDRAVARAM

Re-Accredited at B+ Grade by NAAC

Affiliated to Adikavi Nannaya university

  DEPARTMENT OF CHEMISTRY

ACTION PLAN FOR THE YEAR  2020–2021

S.No Month/Year Proposed Activities Remarks
1 October-2021

I Week
---

II Week ---
III Week Departmental staff meeting to 

review results and class work 
allotment/ Preparation of annual 

Action Plan
IV Week Preparation of Curriculum plan and 

timetables for even semester
2 November-2021

I Week
Rajyalakshmamma Birth 

Anniversary / celebrations
II Week I Midterm examinations

 III Year students
III Week Preparation  of e- content

IV Week              Assignments
3 December-2021

I Week
Orientation program for                 

I BSC  Students 
II Week bridge course for I Year students
III Week I Midterm examinations for

II & I Year students
II Midterm examinations for III 

Year students
IV Week Medicinal garden development

4 January-2022
I Week

Field visit for final year students Visited Rubber 
processing unit

II Week Sankranti Sambaralu

III Week student seminars

IV Week
5 February-2022

I Week
Conduct of Quiz on "World Cancer 

day"
II Week II Midterm examinations for II & 

I Year students
III Week Remedial Coaching classes
IV Week National Science day

6 March-2022
I Week

WorkShop Done on



II Week International Womens day
III Week Preparation of curricular plans for 

even sem
IV Week I Mid examinations for III Year 

students
Guest Lecture 

7 April - 2022
          I Week

Group Discussion

II Week I Midterm examinations for I &II 
Year students

Mid exam conducted in 
June for I Year

III Week Birth anniversary of Sri Rao 
Bahadur Kandukuri Viresalingam 

pantulugaru
IV Week II Midterm examinations for III 

Year students
8 May - 2022

I Week
II Week Conduct of student seminars
III Week II Mid examinations for I & II 

Year students
Mid exam conducted in 

July for I Year
IV Week Kandukuri veeresalingam gari 

vardanthi
Done

9 June - 2022
I Week

World Environmental day

II Week I Midterm examinations for  I Year
III Week Remedial Coaching 
IV Week Conduct of study hours / 

10

July - 2022
I Week

II Midterm examinations for III 
Year students

II Week
III Week II Midterm examinations for II & 

I Year
IV Week

11

August - 2022
I Week
II Week Independence day One week activities -

Azadika Amruth 
Mahotsav

III Week  Departmental feedback/ 
Institutional feedback.

IV Week



 

SKR GDC (W),RAJAMAHENDRAVARAM 

 

Department of Chemistry    2021-2022 

 

Programme & Course outcomes 

 

  
  

Programme outcomes 

 

  

BSC-MPC& CBZ 

1. Understand the environment functions 

and how it is affected by human activities. 

 2. Acquire chemical knowledge to ensure 

sustainable use of the world's resources and 

ecosystems services. 

3. Engage in simple and advanced analytical 

tools used to measure the different types of 

pollution.  

4. Explain the energy crisis and different 

aspects of sustainability.                         5.Gain 

the knowledge of chemistry through theory 

and practicals                                 6.identify 

chemical formula and solve numerical 

problems                               7.understand 

good laboratory practices and safety 

8. make aware and handle the sophisticated 

instruments or equipments 

 

SEM Name of the course Course out comes 

 

sem-

1 
Inorganic and Physical Chemistry 

Understand the basic concepts of p-block 

elements 

· Explain the difference between solid, liquid 

and gases in terms of intermolecular 

interactions. 

· Apply the concepts of gas equations, pH 

and electrolytes while studying other 

chemistry courses. 

 

se
m

-2
 

Organic & General Chemistry 

Understand and explain the differential 

behavior of organic compounds based on 

fundamental 

concepts learnt. 

- Formulate the mechanism of organic 

reactions by recalling and correlating the 

fundamental 

properties of the reactants involved 

-Learn and identify many organic reaction 

mechanism including Free Radical 

Substitution, 

-Electrophonic Addition and Electrophonic 

Aromatic Substitution. 



 

S
e

m
-3

 
Organic chemistry & Spectroscopy 

Understand preparation, properties and 

reactions of haloalkanes, haloarenes and 

oxygen 

containing functional groups. 

· Use the synthetic chemistry learnt in this 

course to do functional group 

transformations. 

· To propose plausible mechanisms for any 

relevant reaction 

 

S
e

m
-4

 

Inorganic, Organic and Physical 

Chemistry 

To learn about the laws of absorption of 

light energy by molecules and subsequent 

photochemical reactions. 

· To understand the concept of quantum 

efficiency and mechanisms of photochemical 

reactions 

 

S
E

M
-5

 

Inorganic & Physical Chemistry 

Understand concepts of boundary 

conditions and quantization, probability 

distribution, most 

probable values, uncertainty and 

expectation values 

· Application Of Quantization To 

Spectroscopy. 

· Various types of spectra and their use in 

structure determination. 

 

S
E

M
-6

 

INORGANIC &PHYSICAL CHEMISTRY 

Understand concepts 

Of boundary conditions and quantization, 

probability distribution, most probable 

values, uncertainty and expectation values 

2. Application of quantization to 

spectroscopy. 

3. Various types of spectra and the irusein 

structure determination 



 

cl
u

st
e

r-
A

1
 

Polymer chemistry 

To understand the importance of the 

chemical approach to polymers and the 

subject provides an introduction to polymer 

science with respect to synthesis, 

polymerization kinetics and network 

formation/gelation of macromolecules 

formed by step-growth and chain-growth 

polymerization. 

• To Study the, methods of measuring the 

molecular weight, polymerization kinetics 

and Copolymerization and polymer 

processing technologies. 

• To understand about radical and ionic 

polymerization and techniques of polymer 

analysis 

• To study mechanical properties and 

applications of polymers 

 

cl
u

st
e

r-
A

2
 

Instrumental methods of chemistry 

To introduce the student to principles and 

theory of instrument analysis. 

· To teach the student the correct operation 

of chemical instruments. 

· To introduce the student to the techniques 

of troubleshooting instruments in the 

chemical laboratory. 

· To emphasize the safe use of chemical 

instrumentation. 

· To teach the student to solve problems 

related to the use of chemical instruments. 

 

cl
u

st
e

r-
A

3
 

Analysis of Drugs, Foods, Diary Products 

and Bio chemical analysis    OUT COME 

SFOR 2021-22 

Students in this course will 

learn about microbes in food, 

spoilage of food and 

preservation techniques of 

food.                                                                  

Milk and milk products:and nutritional 

importance of milk, processing of milk. 

 



 
 
 
 
 
 

 
  

 
 
 
 
 
 

SEM-IV, Unit: III  
HETERO CYCLIC COMPOUNDS 

 
Faculty Members 
Dr. Ch.V.V.Srinivas 

Smt N.Swathi 



 
 
 
 
 
 
 

SEMESTER-V , Paper - VI (INORGANIC, ORGANIC & PHYSICAL CHEMISTRY) 45 hrs (3 h / w) 
ORGANIC CHEMISTRY 

UNIT- III Heterocyclic Compounds 7h 

Introduction and definition: Simple five membered ring compounds with one hetero atom Ex. Furan. 

Thiophene and pyrrole - Aromatic character – Preparation from 1,4,- dicarbonyl compounds, Paul-Knorr 

synthesis. Properties : Acidic character of pyrrole - electrophillic substitution at 2 or 5 position, 

Halogenation, Nitration and Sulphonation under mild conditions - Diels Alder reaction in furan. Pyridine – 

Structure - Basicity - Aromaticity - Comparison with pyrrole - one method of preparation and properties - 

Reactivity towards Nucleophilic substitution reaction. 



 

Introduction and definition 
organic ring structure in place of a carbon atom gives rise to
containing five atoms, including one
Thiophene. 

 

Pyrrole 
 

Aromatic character:- Pyrrole, Furan and Thiophene
unsaturated compounds they participate in substitution reactions. The resonance energy for these
compounds is 92 – 124 kJ/mol. Eventhough only two double bonds are shown in the structure the lone
pair of electrons preswent on the hetero atom involve in resonance stabilization In the formation of
aromatic sextet two  bonds and one lone pair will form 
compounds a cloud will present at
in these compounds exhibit sp2 hybridization,

Introduction and definition :- Incorporation of an oxygen, a nitrogen or a sulphur into an
ring structure in place of a carbon atom gives rise to a heterocyclic compound

one hetero atom Nitrogen is Pyrrole, Oxygen is Furan

 Furan Thiophene 

Pyrrole, Furan and Thiophene behave like Benzene. Though they are
they participate in substitution reactions. The resonance energy for these

124 kJ/mol. Eventhough only two double bonds are shown in the structure the lone
pair of electrons preswent on the hetero atom involve in resonance stabilization In the formation of

bonds and one lone pair will form 6  electrons ie. obeys Huckel’s rule. In these
compounds a cloud will present at above and below plane to the carbon framework. The carbon atoms

hybridization, hence it has planar structure. 

Incorporation of an oxygen, a nitrogen or a sulphur into an 
heterocyclic compound. Heterocyclics 

Furan and Sulphur is 

Though they are 
they participate in substitution reactions. The resonance energy for these 

124 kJ/mol. Eventhough only two double bonds are shown in the structure the lone 
pair of electrons preswent on the hetero atom involve in resonance stabilization In the formation of 

electrons ie. obeys Huckel’s rule. In these 
above and below plane to the carbon framework. The carbon atoms 



General preparation of hetero cyclic compounds :- 
From 1,4-dicarbonyl compounds (or) 1,4-diols (or) Acetonyl acetone (Paul-Knorr synthesis) :- 

 
Furan, Pyrrole, Thiophene can be prepared from 1,4-dicarbonyl compounds. 

If 1,4-di-carbonyl compound is heated with ammonia (or) NH4Cl, pyrrole is formed. 

If 1,4-di-carbonyl compound is heated with P2O5, furan is formed. 

If 1,4-carbonyl compound is heated with P2S5, Thiophene is formed. 
 
 
 

1,4-carbonyl compound 1,4-diol 

2,5-dimethyl Pyrrole 2,5-dimethyl Furan 2,5-dimethyl Thiophene 



 

Acidic character of pyrrole:- Pyrrole is weakly acidic. Thus on reaction with metallic Potassium or
Potassium hydroxide it forms salts, which

 

According to Bronsted Lowry
due to delocalization of non bonding electrons of nitrogen in resonance and resonance stabilisation of
pyrryl ion formed by the loss of proton.

Due to participation of 
weakly bound to the nitrogen. As a result,

 
 
 
 

Pyrrole is weakly acidic. Thus on reaction with metallic Potassium or
which is hydrolysed back to pyrrole on treatment with

Lowry theory proton donor is an acid. The acidic character
due to delocalization of non bonding electrons of nitrogen in resonance and resonance stabilisation of

proton. 
 non bonding electrons of nitrogen in resonance, the 
result, the proton of pyrrole is easily donated. Hence,

Resonance structures of Pyrrole 

Pyrrole is weakly acidic. Thus on reaction with metallic Potassium or 
with water. 

character of pyrrole is 
due to delocalization of non bonding electrons of nitrogen in resonance and resonance stabilisation of 

 hydrogen atom is 
Hence, pyrrole is acidic. 



Electrophillic substitution at 2 or 5 position (Halogenation, Nitration and Sulphonation under mild 
conditions) :- In Pyrrole, Furan and Thiophene the electrophilic substitution reactions takes place at 
2nd or 5th positions instead of 3rd and 4th positions. Because, the intermediate carbonium ion formed 
when the electrophilic attack is at 2nd or 5th position is more resonance stabilised than the 
intermediate carbonium ion formed during electrophilic attack at 3rd or 4th positions. Hence Furan, 
Pyrrole and Thiophene undergo electrophilic substitutions at 2nd or 5th positions. 

 

More stable carbonium ion 

 
  

 

Less stable Carbonium ion 

Electrophilic Substitution Reactions (Pyrrole) :- 
a). Halogenation :- Pyrrole when treated with I2 in NaOH gives tetraiodo pyrrole. Pyrrole upon reaction 
with Chlorine or Bromine the ring fission takes place due to vigorous reaction. 

Tetra Iodo Pyrrole 
b). Nitration :- Pyrrole on nitration with mixture of nitric acid and acetic anhydride, gives 2-nitropyrrole. 

2-nitropyrrole 



 

c) Sulphonation :- Pyrrole on treatment

 
Electrophilic Substitution Reactions 
a). Halogenation :- Furan on treatment

 

b). Nitration :- Furan on treatment with

  

2-
c) Sulphonation :- Furan on treatment

 

Furan
d). Diel’s-Alder Reaction :- Furan on 

Furan (Diene) Dienophile

treatment with sulphur trioxide in pyridine gives pyrrole-2-sulphonic

Pyrrole-2-sulphonic acid. 

 (Furan) :- 
treatment with halogens, chain fission take place with violent

with mixture of acetic anhydride and nitric acid gives 

  
-nitrofuran 

treatment with SO3 in pyridine, gives Furan -2- sulphonic acid

Furan -2- sulphonic acid 
 addition with maleic anhydride gives addition product.

Dienophile Adduct 

sulphonic acid. 

violent reaction. 

 2-nitrofuran. 

sulphonic acid 

product. 



Electrophilic Substitution Reactions (Thiophene) :- 
a). Halogenation :- Thiophene upon reaction with bromine 2,5-di bromo thiophene is formed. 

 

2,5-dibromo thiophene 
Thiophene on reaction with I2 in presence of mercuric oxide gives 2-iodo thiophene (monosubstitution) 

 

2-iodo thiophene 
b). Nitration :- Thiophene on treatment with mixture of acetic anhydride and nitric acid gives 2-nitro 
thiophene. 

2-nitro thiophene 
c). Sulphonation :- Thiophene on treatment with sulphuric acid gives thiophene 2-sulphonic acid. 

Thiophene 2-sulphonic acid 



Pyridine – Structure - Basicity - Aromaticity - Comparison with pyrrole - one method of preparation and 
properties - Reactivity towards Nucleophilic substitution reaction. 
Preparation:- Pyridine is prepared by heating penta methylene diamine hydrochloride. 

 
 

Penta methylene diamine hydrochloride Piperidine Pyridine 

Structure of Pyridine basing on molecular orbital theory:- 
In Pyridine all the five carbon atoms and the hetero atom ‘N’ undergo sp2 hybridisation. 

Each carbon atom possess three sp2 hybridised orbitals and one unhybridised p-orbital. All these orbitals 
are occupied by single electrons. Similarly, the hetero atoms ‘N’ possess three sp2 hybrid orbitals and one 
unhybridised p-orbital. Two of these three sp2 hybrid orbitals and the unhybridised p-orbital are 
occupied with single electrons the remaining sp2 hybrid orbital is occupied with two electrons. The 
carbon and the hetero atom by using the sp2 hybrid orbitals form carbon frame work, involving C-H, C-C, 
C-N bonds. Now, the ring atoms still contain unhybridised p-orbitals. These are perpendicular to carbon 
frame work. These six unhybridised p-orbitals are parallel to each other and overlap side wise and form a 
continuous, cyclic, delocalised p-electron clouds involving six electrons. 

 



 

Basicity:- Pyridine upon reaction with hydrochloric acid forms
said to be a base. Pyridine is basic due to the presence of electron pair on the Nitrogen atom. Pyridine is
less basic when compared with amines.
contribution of s-character is 25% whereas 
contriubution of s-character is 33%.
formation of coordinate covalent bond.

 
Nucleophilic substitution reactions:-

Pyridine undergoes nucleophilic substitution reactions at 2,4,6 positions.
atom of the pyridine, deactivates pyridine
Pyridine undergo Nucleophilic substitution reactions.

 

As the 2,4,6 positions of pyridine are positively charged, 2,4,6
suitable for nucleophilic substitution
reactions at 3 or 5 positions at high 

 

Pyridine upon reaction with hydrochloric acid forms a salt pyridine hydrochloride.
said to be a base. Pyridine is basic due to the presence of electron pair on the Nitrogen atom. Pyridine is

basic when compared with amines. In amines Nitrogen atom is in sp3 hybridisation
character is 25% whereas Nitrogen atom in Pyridine exhibits sp2 hybridisation and the

character is 33%. Hence the electron pair present in Pyridine doesn’t involve in the
coordinate covalent bond. So Pyridine is less basic thn amines. 

- 
Pyridine undergoes nucleophilic substitution reactions at 2,4,6 positions. As the nitrogen

pyridine ring and generates positive centers on the pyridine
substitution reactions. It is evident from the resonance structures.

As the 2,4,6 positions of pyridine are positively charged, 2,4,6-positions of the pyridine are
substitution reactions. Pyridine can also undergo electrophilic

 temperatures. 

a salt pyridine hydrochloride. So it is 
said to be a base. Pyridine is basic due to the presence of electron pair on the Nitrogen atom. Pyridine is 

hybridisation hense the 
hybridisation and the 

Hence the electron pair present in Pyridine doesn’t involve in the 

As the nitrogen 
pyridine ring. 

structures. 

positions of the pyridine are 
electrophilic substitution 



 

Nucleophilic Substitution Reactions :- 
Chichibabin (Amination) reaction :- When pyridine is heated with sodamide in toulene followed by 
hydrolysis gives 2-amino pyridine. This reaction is known as ‘Chichibabin Reaction’. 

 
 
 

2-amino pyridine 



4C
-1
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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

 ClCH2COOH + 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
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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



4C
-1

7

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
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DEPARTMENT OF CHEMISTRY 

BRIDGE COURSE 
***************************************************************************************

* 

“THE ESSENCE OF EDUCATION LIES IN DRAWING OUT THE VERY BEST THAT  IS IN YOU” 

 

 A bridge course is a series of classes that help students transition from Intermediate level to 

graduation by providing them with necessary skills and knowledge about topics that will be covered in their 

new course. 

Objectives : 

 The main objective of the course is to bridge the gap between subjects studied at pre-university level 

and subjects they would be studying in B.Sc Course. 

 To enrich the students to learn basic concepts in the subjects of B.Sc I semester. 

 To give students confidence and skills to successfully transform  to college and new curriculum 

 Interactive and Active Learning by doing have been weaved into the Bridge Course. 

 Active Learning with the help of other/ peer students. 

 To achieve the concept of Assisted Learning. 

Standard Operating Procedure 

 A Bridge Course for newly admitted B.Sc Students is conducted every year before commencement 

of First Semester Classes. The syllabus for the B.Sc course is designed in such a way that, equal 

importance is given to both Chemistry discipline subjects and personality development. 

 Bridge Course helps the students to open up, think creatively and become responsible and 

independent students. I also help smooth transition to Chemistry course. The sound grasp of the 

fundamentals of Chemistry and Management subjects by the students lays the strong foundation for 

the entire Three/ Four Years Programme. 

  Highlights of the Bridge Course: 

1) States of Matter 

          Dr.M.Sunitha, Faculty, Department of Chemistry explained in detail about 1. The three states of matter     

           2. Intermolecular interaction 3.Hydrogen bonding 4. The gaseous state 5.Boyle’s law, Charles law. 6. Gay  
           Lussac’s law, Avogadro law 7. Kinetic theory - molecular speeds 8. Liquid state 9. Vapour pressure 10. Surface   

           tension 11.Viscosity. lecture cum  demonstration method atomic model blackboard 
2) Periodic table 

          Smt. V.B.T.Sundari Faculty, Department of Chemistry explained about Overview of Periodic table   

          Periodic trends in properties of Elements - a) Atomic radius b) Ionization potential c) Electro negativity             

          d) Ionic radius e) Density.  

3) Fundamentals of Organic Reaction Mechanism: 

          Smt. V.B.T.Sundari, Department of Chemistry explained  about the basic concepts stability of      

          Carbocation, Carbanion, and Carbon free radical 2. Types of Reagents- Electrophiles and Nucleophiles  
          3.Curved arrow notations, cleavage of bond-homolytic and heterolytic cleavage 4. Resonance effect, Inductive  

          effect, Mesomeric effect and Steric effect 5.Types of reactions- Addition, Elimination, Substitution, and  

          Rearrangement 

4) Structure of Atom: 

     Dr.M.Sunitha, Faculty, Department of Chemistry gave an Overview of Structure of Atom Quantum  

     number - i) Principal quantum number ii) Azimuthal quantum number iii) Magnetic quantum number iv) Spin  

     quantum number, Shape of orbitals - a) s – orbital b) p – orbital c) d – orbital a) Aufbau principle b) Pauli’s   
     exclusion principle c) Hund’s rule. 

 

 



ACTION PLAN / REPORT ON BRIDE COURSE 

 FOR THE ACADEMIC YEAR 2021–2022 

 

******************************************************************** 

 

Date Time/

Hour 

Topic Content/Activity Resource 

Person 

 

13/12/21 4th States of Matter 

 

1. The three states of matter 2. 

Intermolecular interaction 3.Hydrogen 

bonding 4. The gaseous state 5.Boyle’s 
law, Charles law. 6. Avogadro law 7. 

Kinetic theory - molecular speeds 8. 

Liquid state 9. Vapour pressure             

10. Surface tension  11.Viscosity. 

Dr.M.Sunitha 

16/12/21 2nd Overview of Periodic 

table 

Periodic trends in properties of 

Elements - a) Atomic radius b) Ionization 

potential c) Electro negativity d) Ionic 

radius e) Density.  

 

Smt.V.B.T.Sundari 

17/12/21 4th Fundamentals of Organic 

Reaction Mechanism 

1. stability of Carbocation, Carbanion, 

and Carbon free radical  

2. Types of Reagents- Electrophiles and 
Nucleophiles  

3.Curved arrow notations, cleavage of 

bond-homolytic and heterolytic cleavage 

4. Resonance effect, Inductive effect, 
Mesomeric effect and Steric effect 

5.Types of reactions- Addition, 

Elimination, Substitution, and 
Rearrangement 

 

Smt.V.B.T.Sundari 

18/12/21 1st Structure of Atom i) Principal quantum number  

ii) Azimuthal quantum number     

 iii) Magnetic quantum number    

iv) Spin quantum number,  

 Shape of orbitals - a) s – orbital b) p – 

orbital c) d – orbital  

a) Aufbau principle  

b) Pauli’s exclusion principle  
c) Hund’s rule 

Dr.M.Sunitha 

 

 

 

 

 

 

 

 

 

 

 



















































SKR COLLEGE FOR WOMEN, RAJAMAHENDRAVARAM 

DEPARTMENT OF CHEMISTRY 

BEST PRACTICE 2021-22 

ACTIVITY 1: PRACTICE IN PREPARATION FOR PAIN BALM AND VASELINE 

1. Title of the Practice 

SKILL DEVELOPMENT – PREPARATION OF HOUSEHOLD CHEMICALS 

2. Objectives of the Practice 

The role of household chemicals is alarming nowadays with the inflation of 
prices. To overcome this at least the daily household chemicals are to be 
prepared ourselves, which leads to minimizing the family expenditure.   

3. The Context 

Household chemicals and bath soaps can be prepared with meager effort and 
expenditure. The Bath Soaps, Vaseline, and pain balms can be prepared in the 
houses themselves with less effort. 

4. The Practice 

Department of Chemistry is in the practice of encouraging the students to 
prepare of Bath Soaps, Vaseline, and pain balms.   

5. Evidence of Success 

Department of Chemistry involved the students in the preparation of household 
chemicals and made them more proficient in preparation. With the sale of 
household chemicals, meager revenue is also generated. 

6. Problems encountered and resources required 

The preparation of cloth bags is an expensive task. The staff of the department 
can't contribute always, hence financial aid should be supported to continue the 
practice.  

 



 
Preparation of pain balm 

 

 

 
Preparation of Vaseline 
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DEPARTMENT OF CHEMISTRY 

BEST PRACTICE 2021-22 

ACTIVITY -2:  CAMPAIGN IN CONNECTION WITH PAPER BAG DAY 

1. Title of the Practice 

SKILL DEVELOPMENT – PREPARATION OF HOUSEHOLD CHEMICALS 

2. Objectives of the Practice 

The role of household chemicals is alarming nowadays with the inflation of 
prices. To overcome this at least the daily household chemicals are to be 
prepared ourselves, which leads to minimizing the family expenditure.   

3. The Context 

Household chemicals and bath soaps can be prepared with meager effort and 
expenditure. The Bath Soaps, Vaseline, and pain balms can be prepared in the 
houses themselves with less effort. 

4. The Practice 

Department of Chemistry is in the practice of encouraging the students in 
preparation of Bath Soaps, Vaseline, and pain balms.   

5. Evidence of Success 

Department of Chemistry involved the students in the preparation of household 
chemicals and made them more proficient in preparation. With the sale of 
household chemicals, meager revenue is also generated. 

6. Problems encountered and resources required 

The preparation of cloth bags is an expensive task. The staff of the department 
can't contribute always, hence financial aid should be supported to continue the 
practice. 



 

 

 

 

 

 

 

 

 

 

 


