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(University with Potential fo- Excellence) oA Wb
f,? - CH®ICE BASED CREBIT SYSTEM o
s ‘ ESTER)

ﬁ_’_;____,______-__ B.S¢., CHEMISTRY {(SERMI
;\J COURSE SCIIEME & SCHEMY &@F EXAMINATI®NS
: (Effective from she academic year 2668 - 2009 mmwards)
. in I :
' Qualification :Passed in H.Sc.,or any other Examination accepted by the Syndicaie as

Equivalent

Duration of the Course :B.Sc., Chemistry -3 years ( 6 — Scmesters)

' OBJECTIVES OF THE COURSE : - .

To enable the students to understand the knowledge of chemistry.
To acquire skills in the field of life oriented, application oriented and job oriented
chemistry.
“Study of skill based subject can develop various skills in the field of chemistry which
will cinabie ihe studenis tc get a joo.
Visit te varieus chemical industries by the student will create a sound knowledge in
the ficld of Industrial Chemistry :
“Study of Industrial Chemistry and Visit to industry heips for linking of Colleges '
with industry ,'
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SUBJECTS OF STUDY : '

! Part-1 -Tami}@
Part ~ll - English

i
Part -1l i) Corse Subjects — Chemist.y : ;

ii) Allied Subjects .
Part - IV i) Non-major subjects o '
it) Skill based Subjects . i
iii)Environmental Studics g ;
: iv)Value Education w iy ;
\
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STRUCTURE OF THE QUESTION PAPERS

Internal - 35 marks
External - 75 marks
"otal 100 marks

Qucstion Paper : Thrcc Parts A.Band C
Section- A - 10 x ) =10 marks ( multiple chonce. Truc or False)

Section-B - §x7 =35 mnrks(cllhcr Aor B)
Section- C - 3 x 10 =30 marks ( 3 out 5 questions) - :

1

For Intcrnal Examination : 25 marks
- 15 marks (average of 2tests to be taken)
- 5 marks

I. T'wo Tests to be conducted
2. Group discussion’/ Seminar / Quiz
3. Two Assignments / Project - Smarks each (average of 2 td be taken
)
- between 30™ and 40™ working days
- between 70" and 80™ working days
- passing minimum is 35%

4. Ist Internal Examination
S. lind Test will be conducted
6. Eligibility for the degree

External Examination = 75

No minimum for interna! exam.

Passing Mark
Minimum 23 for External

56 % . i
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I Semester
\4
9 TPan | Study compotisnt T NGTRG&E& ---- “Crednts “lours
N 7 s 1| Tamil /Oiher Languages ] 3
3 T | English i 3 6
P—— /_—

g Il | Core subject-1 1 4 4
g Inorganic Chemisuy -1 . NI S —

1 Core practical-1 1 -

R | R T
{ Allied Subject — 1 - paper 1 1 -
P . R | it

} Allied Subject -1- practical-1 1 - :
B4 . | i B I B
o) V| Skill based subject ' i g 2 7]
! 1. Sugar Technology }____ ~ ! NS F——
-9 2. Perfume Chemistry } 2 2
. |
; v i - [ - = =
9- Non Major Elective ! ] 2 2
,' Industrial Chemistry | IR NS e _
3 . Total | Y 20 K1Y
s , |
. I IR A S
| A
> J . I} Semastay
D [ Part Study componcehni TN of Course T Credins —r “Tiours
: !" i Tamii /Other Languages Butecsec! RN MASR O T : 6
? "W | English R | TR T 6
D : Core subject=2 - ' 1 T 4
Organic Chemistry -1 i
» .
; Core practical-1 1 2 2
’.. i
I Allied Subject —1- paper 2 1 & 4
9=
5 Allied Subject -1 — practical-1 | ) 2
|
§ - a7
’
y
)
)
)



i 2 4
IV [ Skill Based Subject
1. Leather Technology 2 >
2. Paper and Pulp Technology 1
' l 5 5
Non Major Elective
Drugs and cosmetics
i Total 9 23 -
i
1II Semester
{ Pan Study component No. of Course Credits Hours
1 | Tamil /Other Languages 1 3 6
I English 1 3 6
I | Core subject -3 1 4 4
Physical Chemistry -1
Core practical-II 1 - 2
| Allied Subject - 1 - paper 3 1 4 4
f Allicd Subject -I- practical-2 1 i 2
“Allied Subject -11 - paper 1 [ 4 4
: Allicd Subject Il practical -1 ! i 2

i Total

i
' |
.

18




IV Semester

[ Part Study component No. of Course Credits Hours
T Tamil /Other Languages 1 3 6
| English 1 . 6
Core Subjeci -4 1 4 4
Inorganic Chemistry — | 5
Core practical-2 1 2
Allied Subject — I - paper 4 : 4 3
Allied Subject -I- practical- 2
Allied Subject - 11 - paper 2 : $ 3
Allied Subject -11- practical- 1
ot ' 8 2 30
V Semester
Part Study component No. of Course Credits Hours
T | Organic Chemistry - II(Cr.-5) 3 ' 12 12
Physical Chemistry —I1(Cr.-6)
Inorganic, Analytical and
Applications of
Computers in Chcmist'i"y 3 - 8
-HKCr-7) e
Core practicals-3,4 and 3
Allied Subject - II - paper 3 1 4 4
, Allied Subject —II- practical-2 | " 2
L.~
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Value Education

Skill based subjoet

Medical Laboratory Technology t
Biv Chemistry
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Extension Activities
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1 SEMESTER

Core Subject Pané; -1
INORGANIC CHEMISTRY - 1 .
e 5 Credit -4
(15x 4 = 60 hrs)
Max 100 Marks
Ext: 75

Int:25

Unit -1
A. Laboratory hygiene and safety -

Carcinogenic chemicals - Toxic and
for avoiding accidents - First aid techniques

Storage and handling of chemicals -
poisonous chemicals - Waste disposal -

Fume disposal - General precautions

— Poisoning - methods to avoid poisoning - Trecatment for specific poison

laboratory safety mfucasures.

B. Principles and techniques of sem
tions involved in qualitative analysis - Dry

i micro methods - Aims of semi micro

qualitative analysis - Types of reac

reactions - Precipitation reactions-applications of solubility product principle 1

qualitative analysis - Complexation reaction - Oxidation

Spet tests - Preparation of solution for cation testing on semi micio scale -

Removal of interfering ions in the analysis of cations ~ Oxalate, tartrate, borate,

and reduction reastions -

fluoride, chromate, phosphate and arsenite.

C. Oxidation — reduction : Concepts of oxidation-redyction in terms of oxidation
number — calculation of oxidation number — redox reactions — half recactions -
Balancing ionic equations by ion electron method (half reaction) - Reactions

involving - Cr;07” and Fe¥* - MnOy and Fe™ -Cr,07% in acid medium - CrO4” and

SOs*

it A\

Periodicity of properties — cause of periodicity - atomig,and ionic radii — electron

affinity — ionisation energy — electronegativity —dayling and Mullikan scale -

61



application of electronegativity.

o
Unit - I11 -
¥ srle inge Ita
Chemical bonding ~ valence bond approach — types of overlapping and or

Jiagrams —sigma and pi bonds. Hybridization and geometry of moiecules — SP-.
sp’, sp’. sp’d and dp’ hybridization with example, VSEPR theory - shapes of
molecules — molecular ortibal theory — Bonding and antibonding orbitals reithve
/ order of energies of molecular orbitals'— MO theory applied to homonuclcar

molecules — Hy O, F, and Cly — heteronuclear molecules — HF, CO and NO -

comparative study of VB and MO theorics.

UNKr 1Iv
Lattice energy of ionic compounds ~ Definitions - Experimental determination of

lattice energy — Born Haber cycle - Explanation of some properties of ionic

crystals on the basis of lattice encrgy Fajans rule - van deryaals forces - lon-ion.

ion-dipole‘interactions.

INIT V if s

@xlogcm - posmon of halogens in the pcnodnc table — anomalous behaviour o!

Huorine — modern method of isolation- of  fluorine — eslnnal:on of a\.ulable
chlorine in bleachmg powder — properties and usc&j— pcrchlonc acid - potassium
perchlorate.  Oxides and oxy acids of bromine — @mmatmg mixture - p( odie
acid — preparation - properties — uses — mlcr halogen compounds - pol}hahdus .

pseudohalogens - basic nodmc

Test Book;

. Text Book for Inorganic Chemistry by Puri and Shmma (Latest Edition2008 )
2. Text Book for Inorganic Ch»mnstry by P.L..Soni. (Latest Edition 7008 )
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Part 1V: DYy &'N /]
Skill based subject
Sugar Technology srws s '

Credit -2
Hours -2
Max - 100
& Ext. - 75
Int. - 25
=l ~ Sugar Industry in India — Sugarcane and Sugar Beet - Manufeciure of
cane sugar
Unit -1 Extraction of Juice — Concentration ~ Separation of crystals — Recovery
of glucose from molasses Defection.
Unit - 1] Sulphitation and carbonation - Testing and Estimation of Sugar
v Unit -1V Double Sulphitation Process
it-V Preparation of Bagasse — Use of Bagasse for manufacture of paper and
it .

. electricity ?{WWPW of

Absolute Alcohol Manufacture of Winc, Beer, Methylated  Spirit .

Y, Power Alcohol , estimation of No. of Hyroxyl groups.
. R
- Popar Prduchon Fyom b“&wb
M | P Predas B F-aam Mo jaxRe s .

e"“*“(\ Mool
Visit to a Industry and submission of Report. For industrial visit / Assignment = § marks

(Internal). Contact District Indusirial Centre. (DIC for visits).

Text Book : Industrial Chemistry including Chenical Enginecring - B.K.Sharma - Gocl

Publishing House. 13" Revised and Enlarged Edition

Pro duchon K arkyolrw

Eiaegy porenticd of Rogeatc
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PART 1V C']:/ &
' SKILL BASED SUBJE .
PERFUME CHEMISTRY Crediitl 3 *
Hours -2 .
Total Marks: 100
Internal: 25 =
External: 75
-
= ~
% )
Paper HI: Perfume Chemistry <
Unit -} ' lntro&uction — Esters, A?cohols, Ketones, a
A P ' i
Unit_: 11 Diphenyl Compounds — Production of natural perfumes — flower
' perfumes | -
Unit — 11 Jasmine ~ Lily, Orange blossom,- Rose — fruit flowers -
Unit - IV Artificial flavours _ ‘a
Unit—v Banana- Compounds — Grape Compounds, apple compounds and Pine
apple compounds (Demonstration of Jasmine Perfume) :

Visit 1o i Industry and submis#ion of Report. For industrial visi
* tInternal). Contact District Industrial Centre. (DIC for visits),

including Chemical En
Putiishing House. 13™ Revised and Enlarged Edition

-ext Book : Industrial Chemistry

gineering - B.K.Sharma'_f{ ‘

Ty
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PART IV

Non-major elective ‘ .
Credit-2

Hours -2

Total Marks: 100
Internal: 25
External. 75

Unit -1

Unit—11

Unit =111

Unit—1V

Unit—-V

Industrial Chemistry

Industrial Chemistry ~ Scope — Various type of chemical industries -
Fertillzers = Agricultural — Polymer — Cement — Petrochemical — Organic
chemicals etc.

/Milk and Milk Products Industry : Composition of Milk. Flavour and
aroma of Milk, Physical properties of milk. Effect of heat on milk, Milk
products; cream, Butter, ice cream, Milk Powder. _

JAgricultural Industry ~ Nutrients for plants — Major and minor nutrienis —
Role of NPK = Urea ~ Super Phosphate — Mixed fertilizers — Fertilizer
manufacturing unijts in India — Insecticides and pesticides — DDT. Health
Hazards of pesticides. .

Polymer Industry — Natural and Synthetic rubbers — examples for synthetic
rubber - applications — Plastic — Bakelite — Nylon 66 — PVC - Uses
(Structure not necessary)y

Petrochemical industry : Crude oil — Chemicals from crude oil — Natural
gas - LPG, Aviation fuel ~ Fuels used in locomotives ~ trucks and ships —
Fuels used in light commercial vehicles — Air pollution problems due to
Automobiles, and its control.

Nuclear Power Plants = Nuclear Power plants in India — Nuclear fuels ~
Concepts of Nuclear fission and energy production — Nuclear waste
disposal and hazards.

~B0ap and detergents : Manufacture of Soap and Detergents.  Cleaning

action of soap.

Problems of Detergents Waste water in water resources.

~ .
Visit to various nearest industries and submission of report — 5 marks

Text Books:

I. Industrial chemistry including chemical Engineering. 2007. B.X.
sharma Goel Publishing. House 13" Revised and enlarged edition.

2. Applied Chemistry — K.Bagavathi Sundari, S. Chand. 2007,

3. Fundamental concepts of Applied chemistry by Jaya Shree GhosH
~ S year 2008. Chand Company.
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11 SEMESTER

r¢ Subije =
ORGANIC CHEMISTRY - | Croli 2
(15 x 4= 60 hrs)
Max 100 Marks
Ext:75
Int:25
Unit 1

a. Polyhalogen derivatives : Chiorofluoro carbons- westron and freon- preparation
and upplications. Preparation and proper.ies of CHCl,, CHI; and CCl,.

b. Organometallic compounds : 'Grignard reagents- préparation, structure and
synthetic applications, limitations. Orginozinc. organocadmiuin and organolithium
compounds. ‘

Unit 11

e

d. Aleohols: Preparation by h}drobomtion, reduction of carbonyl compounds, acids
and esters, by using Grignard reagents. Reaction with metals. Mcchanism and
reactivity towards HX, dehydration- felmngemem Ascend;Ind descending the
alcohoi series-estimation of no, of hydroxyl groups.

b Ethers: mechanisi of Williamson's synthesis, mechanism of cle:wage by HX -
estimation of methoxy group by Zeisel method. Application of crown ethers.

¢. Thiealcohols and thioethers : Preparation and properties of sulphonal and

mustard gos, Phosphorm vlides- Definition with examples, mechanism of Wittig
reaction, o

UNIT i (-

eV
Stercoisomerisms
a. Geometrical isomerism : Beﬁnitibti -

acids - aldoximes and ketoximcs tguran n of.geometrical
on of.geome

mistry of addition of hromme to doublc bond.
66
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b. Optical isomerism :

(i) Optical activity — specific rotation and its polarimetric determination — definition
of optical isomerism ~ clements of symmetry.

(i)  Optical isomerism of compounds containing asymmetric carbon atom -
racemisation and resolution of racemic mixtures - Walden inversion — asymmetric
synthesis. Chirality — specifications of absolute configuration by R and $ notations.

(iii)  Optical activity of compounds without asymmetric carbon atoms; allenes, spirancs
and biphenyl compounds.

(iv)  Optical activity of eclements othet than carbon atoms. Quaternary ammonium
compounds and tertiary amine oxides. 4 .

UNIT-1V
CARBOHYDRATES: ,°
a. Disaccharidés: preparation, properties constitution and configuration of sucrose
and maltose. Polysaccharides: A general study of starch and cellulose- uses of

cellulose in industries.

e Y
UNIT-V 7 .

. Dyes : Definition — theory of colour and constitation - classification of dyes according to
structure and applications. ’ '
(i) Azodyes - preparation of metnylorange congo red and bismark brown
(i))  Triphenyl methane dygs : Preparation of malachite green, rosaniline and
crystal violet
(iii)  Phthalein dyes : Phenolphthalein, fluorescein and eosin preparation and
properties
(iv)  Vat dyes — preparation of Indigo.

Test Book of organic Chemistry by P.L. Soni. 2008 Latest Edition.

67

- —

[———



PART IV-SEMESTER N

LEATHER TECHNOLOGY —

Unit -1 Himory of tasning industty in India - Conventional tanning process -
Animal skin ;

Lnis - 1 Manufacture of lesther, freparation of hides for unning. we of various

Unit - It Various processes of tomning - soaking, liming, deliming, dehairing, and
Vigemble tanning, typs. of tanning for soles, belting and heavy leather

Uit :¥  Vogotable tanning - synthetic tanning, chrome nning, finishing of

Pollution problems cwsed by tanncries and its control

Treatment of wnnciy effluents by primary Secondery snd tertiary

processes, Use of res erse Osmosis system. for the trestment of poliuted

water

Vuumohdumywuhmdlwn. For industrial vivit / Assignment = $ masks
Unternal) Comtact District Industrial Cents 2. (DIC for visis).

Text Book . Industral Chemistry ineluding Chemviesl Engivgering - B.K. Sharma ~ Goel
Publishing House. 11* Revised and Enlarged Edition )



; .
PART IV - SEMESTER Il % 9?’
g N

W
PAPER AND PULP TECHNOLOGY i
. Credit -2

Hours - 2
Total Marks: 100
Internal: 25
External: 75
Qn"i—l lnlroducuon,.' Manufacture of Pulp, Various raw materials used for the
\l\: & preparation of Plup.
< Unit-11 Preparation of Sulphite Pulp, soda pulp, Rag Pulp

Unit - 111 'Various processes : Beating, Refining, Filling sizing and colouring

Unit -1V Manufacture of paper, calendaring , uses

Unit-V Various Paper industries in India

Visit to a Industry and submission of Report. For industrial visit / Assignment = 5 marks

(Internal). Contact District Industria] Centre. (DIC for visits).

Text Book : Industrial Chemistry including Chemical Enginecring - B.K.Sharna — Goel
Publishing House. 13™ Revised and Enlarged Edition
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NON MAJOR ELECTIVE
waGs AND COSM!T{CS Credkt 2
' Hours . 2

Total Marks: 100

-

-

.

PART IV - SEMESTER I -
3

=

g

Internal: 25 -

Unit -} '

Importance of Drugs - Important terminologies, their meaning ~ Bacteria,
fungi, Names of drugs — Types of Bacteria ' 1
~” Antibiotics: Definition - uses of Antibiotics. 1. Ampicillin, streptomycim,
tetracycline, rifomycin, Erythromycin, drug actions and side effects.
Unit = 111

Vitamins: Classifications Role of vitamins in body's health — Uses of Vitamins ~

Antipyretics, Analgies and anti-inflammatory agents sulphonamide - Drug actions
= uses of sulpha drugs. = =

Preparation of Washing Powder, Cleaning Powder, White, Black, Yellow, Rose
coloured phenoyls.

Preparation of shampoo, liquid blue, preparation of blue, green and rfd inks,
soap oil, face powvder and pain balm. j

E:Mfﬂuf-mmmm

. Washing and Cleaning Powder
2. Phenoyls
3. Inks

. % ‘.
4. Shampoo '

=
-

48

Visit to a Industry and submission of Report. For industrial visit / Assignment = 5 marks .
(Inteenal).. Contact Distriet Industrial Centre. (DIC for visits).

Text Book : . Industrial Chemist including Chemical Engineering - B.K.Sharma — :
Goel Publishing House. 3™ and Enlarged Edition

2. Alben Burger - Medicinal Chemistry '
3. G.R.Chatwal -Medicinal Chemistry
4. Mrs. Lakshmi - Pharmaceutical Chemistry

5. ISIManuals ( Contact District Industries Centre)
6. Organic Chemistry by P.L. Sony.

N .4



y 111 SEMESTER Scug Cf.a |

-
)
=
=
3
o
-

!

e : % Physical chemistry — |
Credit -4
' Hours- 4
- : : Max : 100 Marks
Ext:75
Int: 25

. W
L]

. e

1 4#/8&—"“” Shek -

a. Postulates of kinetic theory gases — Derivation of ideal gas |aw£§-, from the
expression on the basis of kinetic theory of gases — Deviations — Vander
Wall’s equation- reduced equation of state — law of corresponding states

compressibility factor for gases - Boyle and inversion temperaturcs of '

Unit -

gases.
b. Maxwell — Boltzmann law of distribution of velocities (Derivation not :
necessary) graphical representation — effect of temperature on various
_ veiocities — experimental verification of Maxwell’s law
C. Mean free path — viscosity of gases — collision number - Brownian
movement and determination of Avogadro number — Loschmidt number —

principle of equipartition of energy.

Unit-11
Liquid State :

Nature of cohesive forces in liquids — Trouton’s rule and its significance.

Physical properties and chemical constitution

Molar volume and its application.

Surface tension - influence of temperature on surface tension — Parachor - atomic

"YU UUUU U U UG b

and structural Parachers — applications.
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' e : ical constitution
Viscosity — influence of temperature on viscosity — relation to chem

danngity hor.
- molecular viscosity — atomic and structural v13qosxty Rheoc | W7
o o = ar, a
Refraction - refractive index — specific refractive index — moiar,

; iqui ‘ i ications.
structural refraction — applications — liquid crystal — their applic

en on solids -
a.  Adsorption : Dgfmition of various terms — adsorption of gases =
i i tion an
characteristics of adsorption of gases on solids — physical adsorthh
i ion i - €0,
chemisorptions ~ factors influencing adsorption — adsorption isotherm — BE ry

(Elementary idea only) — applications of adsorption.

PR B I T, B, WL NG RN B B .

:
UNIT-1V

7~
Catalysis : Definition ~ characteristics — theories of catalysis - promotefs and i

A

: poisons ~ enzyme catalysis — mechanism — Michaleis ~ Menten equation acid — base ;r
'

catalysis and autocatalysis — application of catalysis. ‘ &.

.

: UNIT-V E
CHEMICAL KINETICS . .

of
a. Introduction- rate of reaction — rate law and rate constant - order lnii L

molecualrity of a reaction. Rection of first and pseudo unimolecular reactions.

¢

Catalytic decomposition of hydrogen peroxide — Decomposition of dinitrogen ;
pentoxide. Inversion of can sugar and hydrolysis of ester by acid.

b. Second, third and zero order reactions — examples — rate equation — half life [

period (no derivation required).

c. Influence of temperature on the rate of reaction ~ Arrhenius rate equation and

- its sngmf' icance — measurement of parameters. Theory of rcaction rates :
Bimolecular collision’ theory — unimolecular reactions
hypothesis — Absolute Reaction Rate theory.

- Lindemann’s

d. Influence of ionic strength on reaction rate — primary and secondary salt effect

— kinetics of fast reactions — relaxation method.

Text Book : Text Book of Physical Chemistry by Puri and Shrma.
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* IV SEMESTER

Core Subject Paper —4
INORGANIC CHEMISTRY 1l
Credit -4
Hours- 4
Max : 100 Marks
Ext: 75
Int: 25
Unit I

Metallurgy - occurrence of metals — mincrals and ores ~ mineral wealth of India -

refining of metals — zone refining - electrolytic refining — van Arkel ~ de Boer
process ~ important ores and extraction of the following metals - titanium. thorium.
molybdenum, cobalt and platinum ~ their important alloys and applications.

UNIT I
‘Preparation, properties and uses of some important compounds ~ titanium oxide,
thorium oxide, ammonium molybdate — vanadium pentoxide, sodium cobalti nitrafe,

-

chloroplatinic acid.

UNIT Il
General discussion of group 1V elements — comparison between carbon and silicon ~
hydrides of silicon and silicates — structure. carbonyl chloride — lead monoxide - red
lead — white lead.
General discussion of group V elements — active nitrogen — preparation and properties

of hydrazine, hydrazoic acid and hydroxylamine — test for arsenic.
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UNIT IV

COORDINATION COMPOUNDS NP
Introduction ~ Nomenclature — isomerism in complexes — gcomptncal anciop

Werner's theory ~Sidgwick theory-EAN rule- Valence bond theory - low spin and
high spin complexes — magnetic properties - Limitations of VB theory - Crystal field
theory - Octahedral and square planar complexes - Color of coordination complexes -
Modified CFT - ligand field theory. Metal carbonyls- bonding and structure of

Fe.Co,Ni and Cr carbonyls.

Unit v

THE INNER TRANSITION ELEMENTS
a. The Janthanide serics — Occurrence - Propertics:- clectronic configuration. oxidation

states, ionic radii-lanthanide contraction-consequences-causes, color, magnetic
properties, oxidation potential, basic character, solubility of compounds, double

salts; complexes - Extraction of lanthanides from monazite sand.

b. The actinide series — Sources - Transuranic elements — Preparation - Electronic
configuration — Properties - Oxidation states - Ionic radii — Color of ions -

~Qomparison of actinides with lanthanides.

Text Book : Text book of Inorganic Chemistry by Puri and Sharma (2007 Edition)
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v SEMESTER

Core §ut_gigcg Paper -5
ORGANIC CHEMISTRY | '
o The Credit—4

. Hours - 4

' Max : 100
Ext: 75

Int:25

Unit | o

Aromatic compounds - 1 -
a. Introduction- genera matic compounds. Aromaticity and

Structure of benzene- M

| characteristics of aro
0. model.

‘Huckel’s rule.
b. Mechanism of aromatic electrophilic substitution (Halogenation, nitration,
sulphonation and Friedel-Crafts reactions. g \,.,S\
_ Directive influence of substituents based on electronic cffects.
d.. Trisubstimted b&\uncs - steric hindrance and rules for trisubstitution in benzene.
e. Mechanism of aromatic nu.cleophilic.substitution. unimolecular. bimolecular and
benzyne mechanisms.
Unit 11 .
AROMATIC HYDROCARBONS, HALOGEN, NITRO AND AMINO
COMPOUNDS

ion, properties and uses of toluene xylene and mesitylene

a. Preparat
propertics and uses of bromobenzene

b.  Aromatic halogen c_ompounds: preparation,

and benzyl bromide- Reactivity of aryl halides, distinction between nuclear and

side chain halogenated derivetives.

Aromatic nitro compounds: preparation and properties of nitrotoluenes.

d.  Aromatic amino compounds: Preparation by reduction of niizo compounds and

from chlorobenzene. Effect of substituents on the basic character of aromatic

amines. Comparison between. alipbatic

aniline. Preparation of sulphanilic acid, nitroanilines and phenylene diamines.

e. Preparation and synthetic applicatibns of benzene diazonium chloride.

75

and aromatic amines. Estimation of g, -



UNIT IR

AROMATIC COMPOUNDS -1 |
o Aromatic skehydes - Benmaldehyde - mechmiom of cxmizzare, perking, cluises

Cht bt bl ' @

gé Eneevenaga! reaction snd benzion condensation. h
¢ b Preparation & properties of cinmamaldebyde & vannila. ,‘
¢ Phemolic hetones - phlorcsctelophenowe - prepamtion - Houbes ~ Hoseh

] o

4 Pherols : Acidity of phesols ~ effter of sebstimments on the acidity of phenol .
mechaniem of Kolhe ‘¢ reaction .

UNTT IV .

¢¥ AROMATIC ACIDS - e d

f"‘ 2 Effect of substitaents on acidic chareter.
b Subrtinuted csde  preparstion, properties of aalicylic acid and anthraniiic scid.

¢ Dicarboxylic scids : propusstion, propertes of phialic scid, phenylucetic seill
mandelic sead. cinnamic scid & coumarin. -

SFAUNIT ¥

s 4 Poly swsioar lyydrocarbons and their derivatives : -
\ Tuclated symems : Preparsticn and properties of diphenyl, benidine dipheni acid,
“iphesylmethans, iiphenylmethane and stilbene -

!



) VvV SEMESTER
Core Subject Paper =6 |
Physical chemistry-11 : Credit—4
Hours - 4
Max . 100 Marks
Ext:75
Int: 25

vait-10  Aro~~€ St Sl -
¢ nature of electron de Broglie’s theory
Compton effect — Heisenberg’s
quation (Derivation not required).

— significance of —
Q\I‘

a. Particle and wav — equation - Dayison -
er experiment — photoelectric effect —
— The Schrodinger wave €
values and eigen function

Germ
uncertainty principle
b. (Postulates of quaﬁum theory)- Eigen
¥ and ¥ — quantum number — Zeemann effet @,,

UNIT-11

SOLID STATE

a. Laws of crystallography
law of rational indices -
calculations involving interplanar spacing in crystal s

b. X-ray diffraction - Bragg’s equation —@xper?memal' method of dgcrminalion of

photometer — the Debyé — Scherrer )n);cthod.j

— law of constancy of interfacial angle, law of symmeltry,

Mitler indices — symmetry clements in a crystal = &

ystems.

interplanar spacing — X ray spectro
ionic, molecular, covalent, and metallic crystals.

¢.  Types of crystals —
ysis of NaCl, KCl, CsCl - determination of Avogadro number.

lonic crystals : Anal

Mbolecular crystals — Water and ammonia.
Covalent crystals — Diamond and graphite. r)\“
Metallic crystals — Metallic bond in metals. ; Co

i
b-
6
. M Conductors, insulators and semiconductors — Frankel and Schottky defects. gF
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Unit - 111
PHASE RULE
system — Water,
a.  Definitions of terms — Gibb’s phase rule — one component ytem reduced
s
Y carbon di oxide and sulphur ~ polymorphism — two eamponsnt S -
A . i - KI-water syste
n)nrs phase rule ~ simple eutectic system ~ Pl-Ag system — KI-water sy _—

b.  Partially misciblé liquld system — CST - completely immiscible liqui

o . 3 verification —
¢.  Distribution law : Mathematical formulation — experimental

oond.ition under which the law is obeyed

Unit -1V
GROUP THEORY
A. Molccular symmetry clements and symmetry operations — operations — products
3 of symmetry operations ~ properties of a gfoup — classes and sub groups — groups
] multiplication table — Ca,. |
qu B. Point groups — classification of molecules into point groups — Cay, Csv, Can, D2ns

D3y, Dan, Den, Ty and O,

C. Vector and matrix algebra — symmectry operations and transformation matrices.,

UNIT-V
 SPECTROSCOPY
A. Introduction — electro magnetic radiation — different regions — absorption
Ve spectroscopy — molecular spectra — types of molecular spectra. -
l)q 5 B. Rotational spectra of diatomic molecules — rigid rotator — selection rule —
(‘\)’r ng determination of moment of inertia and bond length - intensities of spectral lines
irat

C. Vibrational spectra — IR spectra of diatomic molecules - Hooke’s law — simple
harmomc oscillator force constant - selection rule — vibrational cnergy level
dxagram anharmonic oscillator — applications - force constant determination.
Modes of vibration in polyatomic molecules — vibrational spectra of H,O and
CO,.
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Rotational vibrational spectra of diatomic molecules.
Ramas -pectn-hmancffect—mkuandmi stokes lines — quantum theory

‘of Raman effect — experimental mdy'-compuiqonb«weenmmdkam

spectra —applications of Raman spectra.

Electrosic spectra — Franck - Condon principle.

Nuclear magnetic resomamce spectroscopy -~ principle, instrumentation -
interpretation of amr spectra — spectra of ethanol.

electron spin resonance spectroscopy - principle — difference between nmr and
esr — hyperfine structure in esr spectrum -~ selection rule. hydrogen atom esr

spectrum.

¢

Text Book : Text book of Physical Chemistry by Puri and Sharma (Latest Edition 2008)

9
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vV SEMESTER

Core Cubject *iper=7

INORGANIC, AﬁALY’HCAL AND APPLI_CATIONS OF

,—

__COMPUTERS IN CHEMISTRY o

| redit-4 .
Hours-4

Max : 100 Marks

Ext:75
Int:25 §
'\
Unit I g |
a. Acids and bases - Arrehenius concept - Lowry Bronsted concept:- conjugate acid- \
base pairs, relative strengths of acids and bases - Lux ~Flood concept - limitations - g ¢

Lewis concept - Levelling effect - Usanovich concept — hard and soft acids.

b. Non aqueous solvents :Classiﬁcation of solvents -

ammonia - Precipitation reaction - Acid
Protolysis ~ Ammonolysis.

Chemical reaction in liquid

~base reactions in liquid ammonia — -

Unit 11

BIO INORGANIC CHEMISTRY

a. Metallo porphyrins - Porphyrins - Chlorophyll -

Vitamin B2,
b. Myoglobin and hemoglobin -

Structure -
constant, cooperativity effect, Bohr effect -
hemoglobin

eir role in biological systems -Hill

Explanation for cooperativity effect in

¢. Role of alkalj and alkaline e

arth metal jons in biolo
K™ ions

gical systems - Role of Na* and |
-sodium pump - Role of Mg** and Ca?" ions.
Biological functions and toxicity of elements - Cr, Cu, /As and rédioactive
elements. " :

d.

/
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UNIT =11
a. Methods of obtuining

the Precipitate - Condition - Choice of Precipitant - merits

and demvrits of Orgunic Precipitants - Types - Spevific and selective precipitants
Dendrites ~ Paneth - Fajans - |lahn

Sequestering dgents = theory of precipitation =
Claw - Coprcciplgl_ljon ~ post prtcig'umion - precipitation t‘ro(!n homogeneous
solution.
b. Precisioh — Acc
Cenfidence Limit - Studc;ts Q-test -
rrors — Significant figures and computation.

uracy — Absolute and relative error = Classification of errors ~

Rejection of experimental daia - Sourees

and elimination of ¢
UNIT -1V

Analysis of experimental results

Graphical method - Curve fitting = Method of least squares = Problems involving

straight line graphs.

lnstrﬁmcntul methods of Analysis

Beer-Lamberts Law — Principles of Colorimetric Analysis — Visual Colorimeter -

s

Standard Serics method — Balancing method - Estmation of' Ni 2% Fe

Basic principles of common types of Chromatography - Column Chromatography ~ Thn

layer ‘Chromatography - Paper Chromatography - lon exchange  Chromatography

Applications of each technique.

UNIT-V
Application of *C’ language in Chemistry ~ Introduction of *C" language - Character
set - *C’ tokens — Keywords and Identifiers — Constants, variables, Data types and
operators = Computation of s'ome simple problems in Chemistry such as 1) Half life
period, 2) Normality, Molality and Molarity of a solution. 3) Roul mean square

velocity. 4) lonic strength of an electrolyte, 5) Lambert’s Beer's Law.

Text Book : Text book of Inorganic Chemistry by Puri and Sharma (Latest Ldition 2008)
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Y Semester

' ELECTIVE SUBJECTS
PHARMA({EUT'CAI— AND MEDICINAL CHEMISTRY Credit - 2
Hour- 2
Max : 100 Marks
S ‘ ' Ext: 75
> , INT: 25

UNIT -1
fl Introduction to the different sys}fms of medicine
Ayurveda. Siddha. Homeopat'h} and Allopathy - History of medicinal chemistry -

Discovery of drugs-an introduction.

b. Analgesics and Antipyretics

Narcotic analgesics - Morphine and derivaties. Totally synthetic analgesics --

l pethidine and methadones. 5P
Aatipyretic  analgesies - salicylic acid derivatives, indol derivatives amﬁ

pl-amino phenol derivar: ves (Medicinal uses and structure only)

!

f ¢ Diagnostic tesis and vstimation of sugar. urea and cholesterol in serum. urine clc.,

i Detection of pesticides and poisons - Antidotes for poisoning ~ First aid for poison
A

, by pesticiges.

UNIT-11
Chcmothcrapy and application of 5 few drugs (Elcmcntary study)

(i) Sulpha drugs - Sulphadiazi_né. prontosil and prontosil-S

(i) Antimalarials — quinine, and its derivatiyes |

(i) Arsenieal drugs - salvarasan — 606 —~ Néosalvaisan'

(V) Antibiotics: Definition; *pencijfir Jine -

/ <?s efinition; ‘ Penicillin ﬂ/'[ctrqcyu‘lme (Auromyein and
crramyein) - Streptomycin and Chloromyceitin — drug action ing uses
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UNIT - 111
Hormones and Vitamins " ) L
(i)  Definition and Classification, Testosterone, Progesterone, ‘Thyroxint,

VitamijC. Structure only (Structural elucidation not necessary)

UNIT - IV

Anaesthetics
(i) Gascous anaesthetics ~ Vinyl ether - Cyclopropane - Halohydrocar
- Haloethane — Trichloro ethylene — Intravenous anacstl/

sthetics — Cocaf?e and ils derivatives.
A A 3

Chloroform ﬁ&;’é

Thiopentone —Local anae

Note : Therapeutic use only .
/ "

A L,

Unit-V
— Aspirin — naproxen -

Synthetic drugs and its therape

v
utic function of paracetamol

amoxyllin —ciprofloxacin — Ibuprofext’.

Report. For industrial visit / Assignment =3 marks

Visit to a Industry and submission of ;
| Centre. (DIC for visits).

(nternal). Contact District Industria

Reference :

including Chemical Engineering - B.K.Sharma - Gocl

Revised and Enlarged Edition

“The Pharmacological basis of therapeutics™
2" Edition 2000.
ams and Thomas L. L.emke

1. Industrial Chemisux
Publishing House. 13
2. Grodman and Gilman’s
3. Pharmacology. Mary J. Mycek and Richard a. Harvey
4. Foy’s Principles of Medicinal Chemistry, David A. Willi

Edn, V, 2002. -
5. Hand book of experimental Pharmacology S.K. Kulkarni, 3" Edn 1999.
6. A textbook of Pharmaceutical Chemistry Jayashree Ghosh S. Chand & Company Ltd

199%
7. WPharmaceutical Chemistry Dr. S. Lakshmi Sultan Chand &sons 2004.

8. Industrical Chemistry, B.K. Sharma Goel Publishing house, Edn XIII, 2008.
9. Pharmaceutical Max}ufacturing encyclopedia, Vol I and Il 2™ Edn 2000.

10. Unit Process in organic synthesis, Grogging 5™ Edn, 2000.
i 1. Biopharmaceutics and Pharmokinetics D.M. Brahamanikav and Sunil, B. Jaiswal, Edn

XI1X, 2004.
Text Book : Text hook of Phrama Chemistry by Jayashree Ghosh. S. Chand Company

- (Latest Edition 2008).
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UNIT-1 ;
- 7 AT
Heterocyclic compounds:preparation and properties of pyrrole pyridine quinolinc

and isoquinine.

Alkaloids : Definition - occurrence and extraction of alkaloids — gescral methods
for determining the structure of alkaloids — classification of alkaloids — structure

and synthesis of following alkaloids - coniine, piperine, nicotine and papavarinc.

UNIT IV ;

d. Alicyclic compounds :General methods of preparation and properties of
cycloparaffines - Baeyer’s sgain theory and its modification

¢.  Conformational Analysis : Difference between configuration and cenformation.
Fischer, Saw — horse and Newman projection formulae — Conformational analysis
of ethane, n-butang 1,2- dichlorocthane, cyclohexane and monosubstituted
cyclohexane. -

. Civetone and Muscone any one method of synthesis - Structure only (no

Structural elucidation)

UNIT-V

a. Terpenes:

"i. Introduction, classification, occurrence and isolation — general propertics —
isoprene rule — general methods of determining structure — synthesis. Properties
and structure of citral, geranial, terpeniol, menthol and camphor.

b. Protcins and Nucleic acids :
i. Definition. - classification of proteins - colour reactions of proteins — primary.
sccondary, tertiary and quarternary structure of proteins (an elementary idea only)

ii. Nucleic acids — nucleosides — nucleotides — RNA and DNA general structure.

Text Book : Text book of Organic Chemistry by P.L. Soni. (! atest Edition 2008).
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COREIATER D PHYSICAL CHEMISTRY I1I Credit -4
: Hours - 4
Max : 100 Marks -
Ext:75
Int: 25
Linit |
Thermodynamics I

Unit 11

SECOND LAW OF THERMODYNAMICS
l.

[

s ¢ H - h" or
First Law; statement — mathematical formulation — internal energy ~ enthalpy

heat content — heat changes at constant volume and at constant pressure conditions
— relationship between Cp and Cy — work done, heat change and enthalpy chal.tge
for reversible isothermal expansion and compression of an ideal gas — calculation
of q, w, AE, AH for reversible adiabatic expansion of an ideal gas — relation
between T, V and P of an ideal gas undergoing adiabatic reversible expansion
comparison of work done in isothermal and adiabatic reversible expansion of an
ideal gas — application of I law to non ideal gas undergoing reversible isothermal
and adiabatic expansion — Joule effect — Joule Thomson effect — Joule Thom
coefficient in the case of ideal and real gases — inversion temperature — Hess" :

of heat summation ~ Kirchoff’s equation — Bond enthalpies.

Limitations of I law of thermodynamics -- spontaneous process — statement of' | '

law — conversion of heat into work - thermodynamic efficiency - Carnot cycle -
refrigeration cycle ~ Carnot theorem. ~ Kelvin scale of temperature.

Entropy — definition and significance ~ derivation of the concept of entropy —

entropy changes in reversible and irreversible (spontaneous)' processes. Entropy as
a thermodynamic function — dependence of entropy on the variables of the system

for ideal gases ~ entropy of mixing of gases — AS for physical transformation in
chemical reactions — entropy and probability.
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