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Department of Chemistry
J.J College of Arts and Science(Autonomous),Pudukkottai

Course Code: Max. Marks : 100

Hours/Week : 5 Internal Marks : 25

External Marks : 75
o SRR e 43
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Unit-I : Handling ?f Chemicals and Analysio » ; (10 Hrs)
1.1. Sterage and handling of chemicals-handhng of acids, ethers, toxic and poisonous
chemicals, antidotes, threshold vapour concentration and first aid procedure. Heating methods,
stirring methods filtration techniques.

1.2.Error in chemical analysis: Accuracy, precision, types of error-absclute and relative
error, methods of eliminating or minimizing errors,

1.3. Methods of expressing precision: mean, median, deviation, average deviation, Significant
figures and its application with Tespect to the glassware used. Normal error curve and its

importance.

Unit -IT: Chromatography Techniques (12 Hrs)
2.1.Pfincip]e of adsorption angd partition chromatography—Cqumn chromatogmphy:
adsorbents, classification of adsorbents, solvents, preparation of column, adsorption and
épph'cations.

2.2. Thin Layer Chromatography-ch01ce of adsorbent, chojce of solvent, preparation of

Chromatogram, sample, R¢value and ijts applications. Paper chromatography, solvent used, Ry

2.3. Ion exchange chromatography— resins used, €xperimental techniques, applications. Gas

Chromatography, principle, detector (FID,TCD,ECD).
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Department of Chemistry

Chemistry ) .
J.J College of Arts and Scxence(Autonomous),Pudukkotta1

idukkottai

SEMESTER-1I: CORE COURSE-II: GENERAL CHEMISTRY-II
Course Code : U2R1CHCC3 Max. Marks : 100
Hours/Week : 6 - Internal Marks : 25
Credit: 5 External Marks : 75

Object'vesij
s dSAT S
j@f!@ » /'E@’understand }Jé acid, base and Tritrimetric analyses
> Jearn the chemistry of s-block elements
<" To study the preparations and reactions of alkenes, alkynes and dienes
& _Fotnderstand the chemistry of benzene and non-benzenoid compounds

®,

o % understand the basic idea of gases
co=fficients. ' ;

Unit- I: Acid-Base Theory and Tritrimetry (Analysis Oriented) (13 Ers)

@it function S 1.1.Acids and Bases: Arrhenius, Protonic and Lewis Theories of Acids and Bases —
Usanovich’s generalized definition — Relative strengths of Acids and Bases — Dissociation
constant of Acids and Bases — Levelling effect of water, Hard and soft acids and bases
(HSAB).

1.2.Titrimetry: Definitions of Molality,Normality, Molarity and mole fraction — Primary and
Secondary standards — Types of titrimetric reactions — acid-base, redox, precipitation and
complexometric titrations — Indicators — Effect of change in pH — Neutralization, redox,
adsorption and metal ion indicators. '

Unit -II: Chemistry of s-Block Elements (12 Hrs)

2.1.General characteristics of s-Block elements: Hydrogen in the Periodic Table, atomic
hydrogen, nascent hydrogen, occluded hydrogen, uses of hydrogen.

2.2.General characteristics of Group IA — diagonal relationship between Li and Mg —
Extraction of Lithium,Sodium,Pottassium — Physical and Chemical properties — Uses —
Preparation of NaOH, Na,COs (Laboratory), Properties — Uses .

2.3.General characteristics of Group ITA — diagonal relationship between Be and Al —
Extraction of Beryllium,Magnesium,Calcium—— Physical and Chemical properties,Uses.

Unit -III: Chemistry of Alkenes, Alkynes and Dienes (15 Hrs)

3.1. Alkene-Petroleum source of alkenes and aromatics — General methods of preparation of
alkenes — Chemical properties — Elimination mechanisms (E1,E2,E1cB) Electrophilic, Free
radical additions—Ziegler—Natta catalytic polymerization of ethylene.

3.2.Alkyne-General methods of preparation of alkynes—physical and chemical properties.

3.3 Diene-Types of alkadienes, general methods of preparation of dienes-physical and
chemical properties,mechanisms of electrophilic and free radical addition reactions.
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Department of Chemistry
J.J College of Arts and Science(Autonomous),Pudukkottai

SEMESTER-VI: CORE COURSE-XIII:PHYSICAL CHEMISTRY-II
Course Code:USREHEECTS DERIC HCC ] Max. Marks : 100
Hours/Week : 5 Internal Marks : 25
Credit: 5 External Marks : 75

Objectives: %
To expose, g, O :
o 5 / D photochemistry and group theory

ZFeo-tearn the properties of solutions
the el,ectrgchem‘;ga and electromotive force

MMszﬁfee éﬁeé?gy nd third law of thermodynamics
» Lo-sturdy the p%se and its applications

Unit -I: Photo Chemistry and Group Theory (10 Hrs)

7
0‘0

7
0.0

7/
0.0

L)

0

1.1. Laws of photo chemistry - Lambert — Beer, Grothus - Draper and Stark — Einstein.
quantum efficiency, Photo sensitization and quenching. Cosequences of light absorption-
Jablonski diagram-radioactive and non radioactive transition.

1.2. Photo chemical reactions - rate law - kinetics of H,-Br, reaction. Comparison betwesn
thermal and photochemical-Flourescence, Phosphorescence, chemiluminescence. Laser and i
uses.

1.3.Group theory-symmetry elements and symmetry operation-Point groups of lik=
HCLH,,CO,,H,0,NH3,BCl;.

Unit-II : Solutions (12 Hrs)
2.1.Ideal and non-ideal soultions-normality, molarity, molality, mole fraction. concept of
activity and activity coefficients - completely miscible liquid systems - benzene and toluene.
Raoult’s law and Henry’s law. deviation from Raoult’s law and Henry’s law..Duhem -
Margules equation, theory of fractional distillation.

2.2.Azeotropes - HCI - water and ethanol - water systems - partially miscibe liquid systems -
phenol - water, triethanolamine - water and nicotine - water systems. Lower and upper-CSTs -
effect of impunities on CST - completely immiscible liquids - principle and applications of
steam distillation.

2.3.Nernst -distribution law - derivation. Applications —determination of formula of 2
complex(KI+]l; = Klz)solvent extraction-principle and derivation of a general formula of the
amount unextracted.
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Department of Chemistry

lemistry ) . ]
skkottaj j.J College of Arts and Science(Autonomous),Pudukkottai
Hrs) SEMESTER-V: CORE COURSE-VIII: ORGANIC CHEMISTRY-I
:ms and £ | Course Code : USRICHCCS Max. Marks : 100
5 ) Hours/Week : 5 Internal Marks : 25
fithmetic § Credit : 5 External Marks : 75
L
Binary § Objectivep: ; ,
. NAND | /,imgi’_,fnwdezstaﬁd the chemistry of carbonyl compounds and their derivatives
b o g,{ﬁ.i. _Ia_zmdemta‘ﬂ@h’e ‘nitrogen con'taining c.ompoynds Cor Leax “y &) " M,{,&F Mﬁj @g
s ~Frsterdy the chemistry of proteins and vitaminis Zi et an QQ otanive
& Zotmowshe alkaloids and terpenoids Lt
firs) Unit- I: Aldehydes and Ketones (12 Hrs)
Ry 5o E 1.1.Nomenclature and classification-Preparation of aldehydes and ketones. Reactivity of
mly, not £

carbonyl groups, acidity of alpha hydrogen. Reactions: Mechanism of enolization reactions,
nucleophilic addition,addition reactions with Grignard reagents, cyanide, and bisulphate,
preparation of derivatives of ammonia and alcohols.

Al.Z.IvIecthism of aldol, cannizaro,Perkin, Knoevenagel reacticns, Benzoin condensétion,
Claisen, Wittig, Reformatsky reactions. Mechanism of reduction with NaBHy, LiAlH,. Wolf-

kishner Clamension and MPV reduction.Mechanism of haloform and Michael addition

Unit- IT: Carboxylic Acids and their Functional Derivatives (10 Hrs)
2.1. Nomenclature and classiﬁcétion of aliphatic and aromagic carboxylic acids. Preparation
and reactions. Acidity (effect of substituents on acidity) and salt formation Reactions:
Mechanism of reduction, substitution in alkyl or aryl group.

2.2. Preparation and properties of dicarboxylic acids such as oxalic, malonic, succinic, adipic
acids and unsaturated carboxylic acids such as acrylic, crotonic and cinnamic acids.

2.3. Preparation and reactions of acid chlorides, acid anhydrides, amides and esters. Acid
andalkaline hydrolysis of esters, trans-esterification.

Unit- III: Nitrogen Containing Compounds : (12 Hrs)

3.1. Nomenclature and classification of Nitrocompounds: aliphatic and aromatic nitro

Compounds, classification, general properties, Preparation by nitration. Reactions: reduction
by chemical and electrolytic methods.

3.2. di- and tri-substitution of aromatic nitro compounds: synthesis of o-, m-, p-
dinitrobenzenes and trinitrobenzene. Amines: Preparation of primary, secondary and tertiary
aliphatic amines, basicity of aliphatic amines, effect of substituents on basicity of aromatic

amines.

31




jm’tﬁﬁ@"@@b‘m DﬁL Do SE=E

ol
_Ui:;?:@' \E& %C@gg Qﬂm(\:\g' OU

ib“& h?g@n CaaSe - -

K \\ aye_ © L&%u\ ﬁmg L0
C\D\M oD o wWhen e Do e
C>§ osesvad pws ONL_ ‘KQQ’)CQ»( _m@

o T tveabe ‘Dj @fm%)iﬁf_&p' | |
@o\wﬁm TR \0@ R U\Jﬁ@gwﬂ@im
e 2oedxa Sy Comploxes oy ety
Knm S and )\*5”“ . A

J@@unﬁ@r gpedc&q

&tto\\

T —

“he @E@‘@\ C}S WO gony C’QMPLSX%

Cﬂ%‘\‘b‘@% Adood. wity The 3-4A m@\gmm&
%\r@_ NSible . Spedonum Qgg e CsormphoxesS
W\%aﬂm be . dwo ™ te

)Dscuf\g’j@\( o tiong -

LL&EQ_ ﬁm‘%—fg\( ‘bmmg\*ban N%,

Tha Ch@\‘&'%@







— e

“Ts

}\_Q}p SE;W& le&h‘n

Department of
].] College of Arts and Science(Autonomous),Pu

SEMESTER-V: CORE COURSE-X: PHYSICAL CHEMISTRY-I
Course Code :USR1ICHCC10 Max. Marks :
Hours/Week : 5 Internal Marks

l Credit : 5 External Marks -
Objectiy

7 s
0'0

the basic concept of chemical kinetics gude
erminology involving in thermodynamics

Facdeearn the second law of thermodynamics and its importance

Lo.understand the applications of. elecﬂrolyﬁc conductance

* Lo-wunderstand the UV-Visible, IR, Raman spectroscopy '

Unit- I: Chemical Kinetics N

>

)
*

* e

CAR )]

R/
¢

L)

e

a2
1.1.Rate of reaction- average and instantaneous rates, rate equation, order of reactis
laws: rate constants — derivati(r)n of rate constants and characteristics for zero, fir
second ‘and third order (equal initial concentration) — derivation of time for half chas
examples.

1.2.Methods of determination of order of reactions — experir .. L2z Jeterd

of rate constant of a reaction — volumetry, polarimetry. Effect of temperature on =
rate.

i

1.3.Concept of activation energy- energy barrier Arrhenius equation, collision
deﬁvation of rate constant of bimolecular gases reaction — failure of collision tk
Lindemann’s theory of unimolecular reaction.  Theory of absolute reaction
derivation of rate for a bimolecular reaction.
Ulﬁt— II: Thérmodynamics -1 7 (12 ‘
2.1.System and surrounding — isolated, closed and open systems - state of the s

Intensive and extensive variables. Thermodynamic processes - reversible and irreve
isothermal and adiabatic processes - state and path functions - exact and inexact differa
Work of expansion at constant pressure and free expansion.
2.2. First law of thermodynamics - statement - definition of internal energy (E), enthalr
and heat capactiiy. Relation between Cp and Cv. calculation of w, q, dE and dH for expa
of ideal and real gases under isothermal and adiabatic conditions of reversible and irreve

processes.

2.3.Definition of Joule - Thomsen coefficient(pyy), calculation of (pyy)for ideal and real =

- Inversion temperature.
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Department of Chemistry
].J College of Arts and Science(Autonomous),Pudukkottai

SEMESTER-V: CORE COURSE-IX: INORGANIC CHEMISTRY

Course Code :USRICHCC9 Max. Marks : 100 |
Hours/Week : 5 ‘ Internal Marks : 25 r
Credit: 5 External Marks : 75

D

To Enghle Students s [eann

** Tounderstand the chemistry of lanthanides and actinides
Jo stdy the nomenclature and theory of Coordination compounds
Launderstand the stability and effect of Coordination compounds
Todemow the biological importance and applications of Coordination compounds
Lolearn about the nature of silicates and silicone

L)
*
0‘0

o
‘0

*
D

*

o,
A

Unit - I: Lanthanides and Actinides (12 Hrs)
1.1.Lanthanides: lanthanide series, occurrence, abundance and natural isotopes, similarity
In properties, occurrence, oxidation states, chemical properties of Lanthanide(III) ions,
magnetic properties,lanthanide contraction. Separation of lanthanides: solvent extraction, ion
exchange method.

1.2.Actinides:actinide series, abundance and natural isotopes, occurrence, preparation of
actinides, oxidation states, general properties, the later actinide elements. Uranium-occurrence,
metallurgy, chemical properties of hydrides, oxides, and halides.

Unit- IT: Coordination Chemistry- I (10 Hrs)

2.1.Types of ligands - [UPAC nomenclature - Isomerisms

2.2.Theories of coordination compounds — Werner, Sidgewick, valence bond, crystal field
theory of octahedral complexes.

Unit- III: Coordination Chemistry- IT (11 Hrs)
3.1.Stability of complexes - factors Vaffecting the stability of complexes

3.2. unimolecular and bimolecular nucleophilic substitution reactions in octahedral and square

planar complexes - trans effect - magnetic properties of transition metal complexes.

Unit -IV: Application of Coordination Compounds (Analysis Oriented) (12 Hrs)

4.1.Estimation of nickel using DMG and aluminium-using oxine - estimation of hardness of
water using EDTA - biologically important coordination compounds:chlorophyll,

haemoglobin-their structure and application.

34




1 C,\GN‘V;»\ Q—)@"Z .

ORISR & S
| qopC! ?VPU\/HQA \s Ca

Doadtvras Uy Cllort—
Pomdien ot bl
0 2o TN I Dy dretymn
&’&Q"‘\*@Y\(}eu)
e e
prepenedin o rellond

Preclu W‘jﬁw .

Class! O [pse

Topict Peeperedion v oo

(y”vov\q %{b@hcu)—@\
Lots pethod
Al hebve fermend=hron
CarpPlite \rmbwnes  ©of oY)
Cyo, — VW

ﬁp W/ < kﬂ—*‘wg‘?ﬂ— o )d g —D A 1LH‘L$




----------------------------------------------------------------------------

SChOO! : oo pEmm -t ey R
j M.Sc.

Na 19’1a9‘ ?‘ﬁld"'c'.é ’J °W

™~

1 B.ec.
Acé?m\ruae!»uxg_- ('ao,,\.w),,.,

Marks

o w19 3 lg | $
: ity /w /V 5 - (/‘y

D, &2 Uy | 29
Da, @ﬂ(\}ﬂ

. (,D‘ ( L \@Eg*%,

| % Sp |

- Dy A MQ

T Db~ P

"



To &

Department of Chemistry
J. J College of Arts and Science (Autonomous)

SEMESTER-III ELECTIVE COURSE-VI: NATURAL PRODUCTS CHEMISTRY
Course Code : Max. Marks : 100
Hours/Week : 5 Internal Marks : 25
Credit: 3 External Marks : 75
orable Students ts vaclay s{w
Objectxves

Fo-understasthe some important natural pigments and their isolatio y/“
[59@46749%1 the separation and structural elucidation of alkaloids

* Seateasn about synthesis-and-structural elucidation of terpenoids

* do-wudexstaud-the biosynthesis of natural products and steroids

- Fefenow the constitution and functions of steroids and harmones

/) 0
0‘0 00 00 0‘ 0.

UNIT-1: Natural pigments ; (12 Hrs)

1.1. Carotenoids and Anthocyanins -Introduction-Classification-Isolation and Seperation of
carotenoids-Characteristics-function-elucidation of constitution-synthesis.

1.2. Fiavones and Xanthones- Introduction-properties —Isolation-Separation and purification-
Elucidation of structure-synthesis.

UNIT-II: Alkaloids (11 Hrs)

2.1. Definition-Occurrence, extraction of alkaloids from plants, general propertles determination
of the chemical constitution of the alkaloids, functional group analysis, estimation of groups,
degradation and synthesis.

2.2. Structural elucidation: Coniine, Piperine, nicotine and ephedrine.

UNIT-III: Terpenoids (12 Hrs)
Introduction-Nomenclature-propenies—Isolation—Isoprene rule-Gem-dialkyl rule-Determination
of structures of terpenoids. Myrcene-Introduction-Elucidation of constitution-Synthesis. Citral-
Introduction-Isolation-Elucidation of constitution-Synthesis.Menthone-Introduction-Elucidation
of constitution-Synthesis.Irones- Introduction-Elucidation of constitution-Synthesis.Carone-

Introduction-Elucidation of constitution-Synthesis.

UNIT-IV: Bio Synthesis of Some Natural Products (11 Hrs)

Introduction, Bio synthesis of Terpenoids, Steroids,Oestrogens, Gestrogens,Corticoids,Alkaloids.

UNIT-V: Steroids and Hormones (11 Hrs)
Cholesterol-Introduction-Elucidation of constitution. Stigmasterol -Introduction-Elucidation of

constitution.  Ergosterol-Introduction-Elucidation of constitution.Sexharmones-Introduction-
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