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j. J c o i t e ge o r A r ts a n d s c i e n c e (A:r"j;j#:U ;[[:,fiTY
MAJOR BASED ELECTTVE

Course Code:
Hours/Week: 5
Credit: 4

COURSE-I: ANALyTICAL CHEI{rSTRY

Max. Marks : 100
fnternal Marks : 25

External Marks : 75

it*olyed:*enelysis ltL:

t.ix}l{A#e

t4

4
>{(i Ybc"ed$fu-e

* eJe"&+a
& +i T e*'hn-dp tai&Unit-I : Ifandlingff Cn._i"alslnd Analysis

;:_::::^::,,:::i:"r,:":.", 
chemicars_handring of acids, ethers, ,".," ",i,:"T:l,;.:;;:;":::-ffi:,,,stirring methods fiitration fenhni^,,^^stirring methods fi itration techniques.

2'3" ron exchange chromatography- resins used, experimentar techniques,chromatography, principre, detector (FID,T.cD,EcD).

l'Z'Error in chemical analysis: Accuracy, precision, tlpes of error-abscrute and rerativeerror, methods of eiiminating or minimizing errors.
1'3' Methods of expressing precision: mean, median, deviation, average de,iation. Significant

,ffi;:: 
its application with respect to rhe grassware used. Normal eror curve and its

Unit -II: Chromatography Techniques
2'I'principre of adsorption and parrition chromatography-corumn 

"*"::lrTL,adsorbents, classification of adsorbents. solven,r, O;;;;il;: 
.::,"t

appiications --^'v' uvrvurtr' preparstton of column, adsorption and

2'2' Thin Layer Chromatography-choice of adsorbent, cho.
chromarogram, sample, Rrvarue and its apprications. paper 

"*::r:Til;,t:#:::T::l ;:
#:' 

factors which affect Rp value' Applications.paper erectrophoresis -separation of amino

50

Gas

c}"*^u* r,h

7it '
7*ccA ri"y ue*
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Department of Cheutistry

t.| College of Arts and Science(Autonomous)'Pudukkottai

,- 8?'ffi#;) rstanilild acid' base and rritrimetric anatvses
rI" 

;t-Ni;';:; the cftemistrv of s-block elements

*'In study the preparations and reactions of alkenes' allqnes and dienes

'i' Ptnde"i'ia tite chemistry "i;;;';; 
and non-benzenoid compounds

l:'7 i"a"rstand tht) basic idea of gases

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

l.l.Acids and Bases: Arrhenius' Protonic and l'ewis Theories of

Usanovich's g"noutor,n Jefrnition - Relative strengths of Acids and

constant of Acids J-Uu'"' - Levelling effect of watsr' Hard and

(IrsAB).
1.2.Titrimetry: Definitions of Molality,Normaiity, Molarity and mole fraction - Primary and

Secondary standards - Types of tit irrr"tli"^'r*J":t, 
_ T1-.oase' 

redox' precipitation and

complexomeffic titrations- - Indicators - Effect of change in pH - Neutralization' redox'

adsorption and metal ion indicators'

(13 Irrs)

Acids and Bases -
Bases - Dissociation

soft acids and bases

(12 Ers)

Table, atomic

(15 IIrs)

Unit -II: Chemistry of s-Block Elements

ffi;;;;;;:-rstics or oy: :u :'"'*::::lf :,:::,:'n" 
P eriodic

ffiH ;.*"til*", *:,*"1 Y1':'*;ll lll.l'l#ffi.l:i:f:;f ffi :lJ.*3fr :"ii'HlJ#r-{li::*l"m:1"i":}ff }::T''#:-
l:*::'T:"TH-Tff 

'Ifi iJ,t;;J"'#:t;",',"-1'* 
j"ch"-icarproperties-uses-

- ^r2 ^^ I Topc

;ilffi ;" ;ffi;$, go, 9*"11: ?l'^':',"::::;,"::;
;'ffi :i:?:iiilii"l;I1li.i'"ffi **'ffi -i,:,-:::i**:*'1",'""Jffi1,;,"".Tuo'
il,.":ffitr$fr1,",fi:ffi ::#e"t.;phvsilcarandchemicalproperties,IJses'

Unit -III: Chemistry of Alkenes, Alkynes and Dienes

:l:'iJ;:.:,TJ'Ti';#"i;;:.r::::,:::,?:t;ff :l:,';,":["J,r'tT.::
i;-#r.,J#;iffi ;::Jl"$:ffi i:ffi:*i:.ll',,:!,EcB)Elec'lrophilic'Free
1:ffi#;;;;;:.attacataryti"'"1ry:l1l:Y,:::]]:::
Ii:r-ffi :[];,lffi',ilil:l;1',#ilH',l.ffi ;*l'*:#:"Tr:,"",;;i;].;;;
i:#II5fflJ i'Tiff*'"::J'?;::::"iltli.:ii:*1":m,,::,*l"i;""sicaiand

SEMESTER-II: CORE COURSE-II: GENERAL CHEMISTRY.II
Max' Marks : 100

Internal I\{arks : 25
Course Code : U2R1CHCC3

IloursftVeek : 6 External Marks : 75

'J#:;"_ffi ,$:'f,ffi l'"r*"i",,"0il;;rreeradicaradditionreactions'
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Department ol Chemisrry
J.J College of Arts and Science(Autonomous),pudukkottai

gloups of --, :
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Obiectives: b

* f iiqiglm-fr ' 
p h o to c h e mi s t ry an d sroup t h e o ry

* k1ffiT the ptroperties of solutions

I th e e I g^c t r o clg Ai c gl a nd e I e c tr o m o t iv e fo r c qg'
-' n,,jl!F-Q*P-t-Wr,,, : r, ?.,

:gl and el ectromo tive forcel;
,Wa,trira hw of thermodynamics

Unit -I: Photo Chemistry and Group Theory (10 IIrs)
1.1. Laws of photo chemistry - Lambert - Beer, Grothus - Draper and Stark - Einsre-:,

quantum efftciency, Photo sensitization and quenciiing. Cosequences of light absorpt:::_-

Jablonski diagram-radioactive and non radioactive transition.

1-2. Photo chemical reactions - rate law - kinetics of H2-Br2 reaction. Comparison betu-et:

thermal and photochemical-Flourescence, Phosphorescence, chemilunrinescence. Laser ani ...
uses.

l.3.Group theory-symmetry elements and symmetry operation-point

HCI,H2,CO2,H2O,NH3,BCl3.

Unit-II: Solutions (12 Hrs)
2.l.Ideal and non-ideal soultions-normality, molarity, molality, mole fraction. concepr ,- -'

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.

Z.Z.Azeotropes - HCI - water and ethanol - water systems - partially miscibe liquid systems -

phenol - water, triethanolamine - water and nicotine - water systems. l,orver and upper CSTs _

effect of impunities on CST - completely immiscible liquids - principle and applications c:
steam distillation.

2.3.Nernst.distribution larv - derivation. Applications -determirmtion of formula oi .
complex(Kl+Iz : Kl:)solvent extraction-principle and derivation of a general fbrmula ci i:-r.

amount unextracted.

SEME STER-\{I : C ORE COURSE-XItr : PITYSI CAL CIIEMIS TRY-II
Course Code:u5RGE€GtiF U GrcL( H<< t3
Ifours/Week: 5

Credit:5

Max. Marks : 100

Internal NIarks : 25

External Marks : 75
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SEMESTER-V: CORE COURSE.VIII: ORGANIC CHEMISTRY-I

Course Code: U5R1CHCC8

floursAMeek:5

Max. Marks : 100

Internal Marks : 25

External Marks : 75

emistry
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Binary

. NAND
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Department of Chernistry
j.j College of Arts and Science(Autonomous),Pudukkottai

-#"ffi#a St'wJ*a*f u oAfi4**,"r*$
' "r*.l' ,?t utder*texd the chemistty of carbotryl compounds and their derivatives t Iff-'| To r,qdersftrnS*fe nirrogen containingcompgunds CDrL6p,tLJc aJ-;d"b_ 64d "fTeii>.i. My the chemistry of prorein.s and vimmffr?-* *- - - - J 

f wt"h&r>^} io,^p,S-* ..To."lmowilrc alkaloids and terpenoids {/ *- r n*n
Unit- I: Aldehydes and Ketones (12 Hrs)

l.l.Nomenclature and classification-Preparation of aldehydes and ketones" Reactivity of

carbonyl groups, acidity of alpha hydrogen. Reactions: Mechanism of enolization r,3actions,

nucleophilic addition,addition reactions with Grignard reagents, cyanide, and bisulphate,

preparation of derivatives of ammonia and alcohols.

1.2.L4echnism of aldol , carurizlo,Perkin, Knoevenagel reactiol"ls, Benzoin condensation,

Ciaisen, Wittig, Reformatsky reactions. Mechanism of reduction with NaBII+, LiAlli4. Wolf-

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

Unit- II: Carboxylic Acids and their Functional Derivatives (10 Hrs)

2.i. Nomenclature and classification of aliphatic urd u.o*utic 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 ciruramic acids.

2.3. Preparation and reactions of acid chlorides, acid anhydrides, amides and esters. Acid

andalkaline hydrolysis of esters, trans- esterifi cation.

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 anci electrolytic methods.

3.2. di- and tri-substitution of aromatic nitro compounds: synthesis of o-, ffi-, p-

dinitrobenzenes and trinitrobenzene. Amines: Preparation of primary, secondary and tertiary

aliphatic amines, basicity of aliphatic amines, effect of substituents on basicity of aromatrc

amines.
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J.l coltege of Arr.s and Science(^:,tlffn::;l

ffnnino logt involving in thermodynamics
* Wearn the siiond law of thermoclynanics and its importance
'l' lLund ers tand t h a app I i ca r i o n s oj)e t e c yo ly t i c c o nd u c t a n ce* J-o-tti+defftan{t t h e UV-Vi s i b t e, I R,Wffi n sp e c t ro s c opy

Unit- I: Chemical Kinetics 4_
(12

1'l'Rate of reaction- average and instantaneous rates, rate equation, order
iaws: rate constants - derivation of rate constants and characteristics for
second and third order (equal initial concentration) - derivation of time for
examples.

l.2.Methods of determinafion of order of reactions _ €Xpe.ir .,,.
of rate constant of a reaction - vorumetry, polarimetry. Effect of temperature on
rate.

l'3.Concept of activation energy- energy barrier Arrhenius equation, collision
derivatiolt of rate constant of bimolecular gases reaction - failure of collision
Lindemann's theory of unimolecurar reaction. Theory of absolute reaction
derivation of rate for a bimolecular reaction.

Unit- II: Thermodynamics - I
2'l.System and surrounding - isolated, closed and open systems - state of
lntensive and extensive variabres. Thermodyramic processes - reversible and
isothermal and adiabatic processes - state and path functions - exact and inexact
Work of expansion at constant pressure and free expansion.

2.2. First larv of thermodS,namics - statement - definition of internal energy (E), entha
and heat capactiiy. Reration between cp and cv. caiculation of w, q, dE and dH for ex
of ideai and real gases under isothermal and adiabatic conditions of reversible zLnd i
processes.

2.3.Definition of Joule - Thomson coefficient(p;.y), calcuration of (ps.y)ror ideal and real
- Inversion temperature.

of rea

zero,

nulr

(12

'1"

JO

Max. Marks: I

fnternal Marks :

External Marks r

the 
fu0.i9 concept of chemical kineticsgd



0rf '-&F'to "4-1

q*le"-:8g
T,frR-. {os[-hn

d- q,a)ru;_" cl R4rpli.^l- r"^{rr* rah r
o"^"trry[r\ rt'\yg ( eu;Ure",
I,*"lr-rd-,.tr dbpsffi,'

/{t I

f*\ {*J,,h- &pffi"4
-rrxjf'l " I*P

'}fl),. W,'4- r^^l)- - 4rfi"*4

:[dJn S.--.r.flo t-,.r"h"[ Y""*,ffi%
;ul d dr+ffi a S'i^ft rXo''Y) 

.

fiLLK^ry {*Jr,%- 6foh;rd"dl ph ?]tai"rn"o,L

AAt :&5-)o"a/

$-*rar- 01
"frp[. ', Wni*tnffi"l^

fl*rnadf, 
^e )rra-qqrDrru{ql^^lr) 
^L [hp_-,prrt ll\

R^^hz uril"Lp \I

tonrol,j^-r."e
-{r.h )rru_

l?ole*or_ u"d^ry,Jilot

eftn"r,.r?- \^ffie \
ohq- -\" crll",t

ltlL-

h

Fu\r



L usgon P) o-n nPi"- 5wr*.' 2ro23

!L[a
lPtlr

I D2-l

E+
lj-Yl

E
L)Ll

$mi ;.:: QJ_JEfl
Pli Erl<,ry

s-Fi9e I

('1.e-rr*r*.$ cLr--*''? qLt}\ -n f v:-r..r u$ccua)

S o"r3s,'trtc .Lr'e-rn?s+a1 (USnt s-!+ccel)

Phf s io*-0 -h ,-rn?slly frr"ch'eO [l-rsRl qs cc nP)

Dr.R'S IVAKU MAR,n.sc,t't'Phil',g'td"Ph'D'

Assistant Prolessor

DePartment of ChemistrY

.1..1. Co[eie'oi lits a Science {Autonomousl

Pudukkottai-622 422'



i

i

I

i

i

I

I

I
I

I

I

I

I

i

i

I

J. f c o l r e g e o r A rrs a n d s c i e n c e (^:,"J;ffi"$,?::["-? :il,

f,r =,-::d1'["3+'de-nfu b leana* Te understard the chemistry of lanthanicles ancl actinides'i' k-stody the nomencrature and theory oycoo,rairotion compouncrs* r-a-unders+axd the stabirity and ffict oycooriirotion compounds':' JeJotew the biological importance and applications of Coordination compou,ds., {+Jearn about the nature of silicates'ind siilicone

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(Ill) 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. ura,ium-occurrence,
metailurgy, chemicai properties of hydrides, oxides, and halides.
Unit- II: Coordination Chemistry_ I
2.1.Types of Iigands - ILIPAC nomenclature _

2.2.Theories of coordination compounds _

theory of octahedral complexes.

Unit- III: Coordination Chemistrv_ II (11 IIrs)
3.l.Stability of complexes - factors affecting the stability of comprexes
3'2' unimolecular and bimolecular nucleophilic substitution reactions in octahedral and square
planar complexes - trqns effect - magnetic properties of transition metal complexes.

Unit -rv: Application of Coordination Compounds (Analysis oriented) (r2 rrrs)
4'1'Estimation-of nickel using DMG and aluminium-using oxine - estimation olhardness of
water using EDTA - biologically important coordination compounds:chlorophyll,
haemoglobin-their structure and application.

(10 Hrs)
Isomerisms

Werner, Sidgewick, valence bond, crystal field

SEl\{ESTER-V:
Course Code :U5RICHCC9
Hours/Week: 5
Credit: 5

CORE COURSE-IX: INORGANTC CIrEI\{ISTRY
Max. Marks : 100

Internal Marks : 25
External Marks : 75

34
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='fo **ucleaail b u acl,a s+&.\"d
* feq*fu'*e some important natural pigments and their isolations^
* -^M, the separation and structurar erucidation of otkatoids '/
'l' w about synthesis and structurar erucidation of terpenoids
* ker*sLthe biosynthesis of natural proclucts and steroids
':' r,s'la+ew the constitution andfunctions of steroids anel harmones

rrNrr-l: Natural pigments (12 rrrs)
1'1' Carotenoids and Anthocyanins -Introduction-Classification-Isolation and Seperation of
carotenoids-Characteristics-function-elucidation of constitution-srarthesis.

1'2' Fiavones and Xanthones- Introduction-properties -Isoiatiori-Separation and purification-
Elucidation of structure-synthesis.

IINIT-II: Alkaloids (11 IIrs)
2'1' Definition-occurrence, extraction of alkaloids from plants, general properties, 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.

LINIT-III: Terpenoids (12 Hrs)
Introduction-Nomenclature-properties-Isolation-Isoprene rule-Gem-dialkyl rule-Determination
of structures of terpenoids. Myrcene-lntroduction-Elucidation of constitution-Synthesis. Citral-
lntroduction-Isolation-Elucidation of constitution-Synthesis.Menthone-Introduction-Elucidation

of constitution-Syrthesis.Irones- Introduction-Elucidation of constitution-Synthesis. Carone-
Introduction-Elucidation of constitution- Synthesis.

4

{INIT-IV: Bio Synthesis of Some Natural products

Introduction, B io synthesi s of Terpenoids, S teroids, Oestro gens,

UNIT-V: Steroids and Hormones (11 IIrs)
cholesterol-Introduction-Elucidation of constitution. stigmasterol -lntroduction-Elucidation of
constitution' Ergosterol-Introduction-Elucidation of constitution.Sexharmones-Introduction-

(11 Hrs)

Gestrogens,Corticoids,Alkaloids 
"

Deportment of Chemistry
of Arts ond Science (Autonomous)

SEMESTER-III: ELECTIVE COURSE-VI: NATURAT PRoDUCTS CHEMISTRY
Course Code : Max. Marks : 100Hours/Week:S InternalMarks:25
Credit: 3 External Marks : 75

46
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