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ORDINANCE NO 39

MASTER OF SCIENCE EXAMINAT]ON

The examination for the degaee of Master of Science consist of lwo
parts

fA) The Previous examination and
(B) The Final Examination.

A candidate who after obtiaining'the degree of Bachelor of science
ofthe University oran examination ot any statutory Universaty in

India which has been recognised by the Universityas equivalentto
B.Sc. degree of the University and has completed a regularcourse
ofstudy in the teaching departmentofthe University in the subject in

which he offers himselfforexamination for one academic yearshall
be admitted to the previous examination for the degree of master of
Science.

Provided however every candidate shall offer for the Previous Exami-
nation one of the subjects offered by him/her for his her B Sc De-

Provided further (i) for admission of lvl.Sc. P.evious (Chemistry) and

candidate must have offered Maths as one of the subject in B Sc.
(i foradmission in M.Sc. Previous (Chemjstry) preference willbe
given to those €ndidates who offered Maths as one of their subject
in B.Sc.

A candidate \tho after passing the M.Sc .p.evious Examination of
the University has completed a regular course of gtudy for one ac€-

demlc year in a teaching department of the Un iversity or in a College
afiiliated to the university shall be admitted to the Final ExaminaUon

for the degree of Master of Science in the subject in which he/she
has passed the Previous examination.

A Candidatewho ha! passed the previous examination for the d+
gree ofMastef ofScience ofanother University may also be admiG

ied to the final Examination for the degree of Master of science after
obtaining necessary permission from the Kulpati, provided that he

offered for his previous Examination a course of study of an equiva_

lent standard with almost identical syllabus as is required fo. the

Previous Examination of this University, and has attended a regular

cou6e ofstudy for one academicyear in a College affiliated to the

University leaching department of the Universty

The examination shallbe partly bY means of papers and partly prac'

tjcalincluding sessionals, except-in he c€se of Mathematics where

the examination shall be paper only.

Besides regularstudents and subject to other compliance with this
ordinance, ex-students and non collegiate candidates shall be eli-
gible for admission to the examinatjon as per provision orordinance
No. 6 relating to Examination (General).

Provided that non- collegiate candidate shall be permltted to offer
only such subjects/papers as are taught to the regular students at
any of the University teaching Department or College.

The Subject ofthe Examination shall be of the following :

(i) lMathematics (ii) Physics
6.

7.

(iii) Chemistry
(v) Eotany

(iv) ZoolQy
' (vi) Geology

Acandidatewho has passed the M.Sc. Examination of the Univer-
sity many subject shall be allowed to present himself for the M.Sc.
Examination in any one of more of the optional papers in the subject
not taken by him at the said examination and if successful will be
given a certificate to that effect.

From the session 1986-87 for the Previous Eiamination, candidate
mustobtiain for a pass atleast20o/o in each theory and Practicaland
36% of the aggregate marks in the Theory paper and P€ctjcalsepa-
ratelyin each examination. The above provision of36%0 in each pa-
per shall be applicable for Final Examination from the academic
session of 1987-88 .

No division willbe assigned on the resultofthe Previous Examina-
tjon the divjsion in which a candidate is placed shallbe determined
on the basis of aggregate of marks obtained in both. the M. Sc.

Previous and M.Sc. Final Examination.

Successful candldates who obtain 60% or mpre of the aggEgate
marksshallbe placed inthefirst Division, thoseobtaining less than
60% but not less 48% in the second Division and allother success
fullcandidate obtaining lessthan 4870 in theThird Division.

Candidateswho have passed the M.Sc Examination of the Univer-
sity in anysubject in Third or Second Division and desire to appear
at he M.Sc. Examination in the same slbject for improvidg division
without attending a regularcourse ofstudy in a College affiliated to
the University o. in a Teaching Department ofthe University be af
lowed to appear at the aforesaid examination as non-collegiate
student on the following conditions.

(i) There shall be only two Division for such candidates the First
division and second Division. The Marks required forobtaining

. these division shau be the same as prescribed in lhe ordinance

10.
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i.e. examinees who are successfulin Finalotthe Examination

and have obtalned 600/0 or mole aggregate ofth6 marks in Pre-

vious and Final Examihation taken together shall b€ placod in

the First Oivision and Examinees who are successful in Final

Examination and haveobtained less than 600/o but not less than

48% of aggregate marks in previous and Final examindion taken

togethershallbe placed in the Second Division

The resultofthe candidates obtaining lesslhan 48% of the ag-

gregate marksin previous and FinalExamination taken logether

shallnot be declared.

Candidates shall have the option to appear at both the previous

and final examination in one and the same year and for being

successful atthe examination, the candidates shall obtain 4870

ofthe aggregate ma.ks.

Provided that such candidates vvho opt to appear in previous

and final examination separately shallhave toobtain minimum

aooreqate required for the previous examination but hewillhave
d;bdin afle;st48o/o in the aggregate of previous and finalex-

amination taken to gather or else his result $,ill be canceled

(iD

(iiD

(v) The syllabus for the examination shall be same as prescnbed

for the vear in Mich the examination is hel4

M Not more than to attempt shall be allowed to such a candidate'

Failure ofappearance atthe examination after per permiss'on

has been accorded by the University shall be counted as an

attemPt
Provided however such candidates who to appear at the previ:

ous and final examination separately will be allowed only one

attempt of the previous examination and two attempts as the

finalexamination.
lv Candidates who wish to availthe opportunity given in iore go'ng

pareswillhave to applyfol permission as requked in the Ordi-

;ance relating to admGsion of non - collegiate students to the

Unive6ity examination along with registration fee.

tv ln case. a studentlmproves his division under provision ofthis' ' 
oara. the fresh Degree will be issued afrer cancelling his first

b"gt"..

UGC MODEL CURRICULUM
{to be lmplEmonted ftomthe sesslon 2005-06)

Chomlstry - M.Sc. (llnd Yoat)

THEORY COURSES

There shallbe Two General Papers (Paperland tl) in theory compul-

sorv to altstudentB. Two Elective papers (Papefllland lv)from any one

group amongst GroupsA' B, and C are Optionalto students'

A studenthas to appearin FourTheory Papers as perabove scheme

Each theory paper will be of 100 marks

(l) Compubory Papets:

Paper -l Application of spectroscopy, photochemistry

and solid state chemastry 135hours

Paper-ll Bioinorganic, Bioorganic, Biophysical and

Environmental Chemistry l35 hours

(ll) Elective Pape.s :

(a) Gtoup'A
Paper- lll Organotransitron metal and Photo-inorganic

ChemistrY 135 hours

Paper - lV Bio-inorcanic and analytical Chemistry 135 hours

(b)Group'B'
Paper- lll Chemistryof NaturalProducts and

Medicinal Chemistry l35 hours

iaper - lV Phys'cal organic Chemistry and

Heterocyclic Chemistry 135 hours

(c) Group 'c'
Paper - lll Advanced Quantum Chemistry and

Llquid Stato 135houc

Paper - lV Chemistry of Materials and Polymers 135 hours

aa'



MSc.
APPLICATION OF

AND

'1 35 hours

Symmetry and shape of AB, AB3.AB. AB5 and A86. l\4ode of bond-
ing and ambidentate ligands, ethylene djamineand diketonatocomplexes.
Applacation of resonance Raman Spectroscopy partjcularly forthe study
of active sites of metallo-proteins.

bonding vibrational frequencies, overtones.

lv Ultravlolet and Viaible Spoctroscopy :

Part - ll Compulsory Papers
SPECTROSCOPY PHOTOCHEMISTRY

SOLID STATE CHEMISTRY

A. Applicationof spectroscopy:
Applicationin inorganicand organicchemistry
I Vibralional Spsctro6copy :

ll Elect,on Spin Resonance Spectroscopy; 8 hrs

Hyperfine cou pling Spin polarisation for atoms and transition metal
icns spin orbit coupling and significance ofg-tensors. application to tran-
sition metalcomplexes having one unpaired electron, including biologi-
calsystem and to inorganic free radicalsuch as pHo.FzBH3

iii Intra-rEd Spectroscopy : 5 hrs
Inskumentation and sample handllng. Characteristic vibrational f re-

quencies of alkanes, alkenes and alkynes, Aromatic compounds,
alcohols, ethers phenols and amines. Detailed study of vibrational
frequncies ofcarbony compounds (Ketones aldehydes, ester, amides,
acids anhydrides and conjugated carbony system). Effect of hydrogen

3 hrs

Various e'eckonjc transitions ( 185-800 nm). Beer-Lambcrt Law, Ef-
fect of solvent on electronic t€nsitions, ultraviolet bands for carbonyl
compounds, unsatuEted carbonyl.ompunds, dieneq conjugated poly-

enes, Fieser-Woodward rules for conjugated dienes and carbon/lcom-
pou nds, U ltraviolet spectrum of heterocyclic compounds. Stedc effect in
biDhenvls.

V. Nucler Magnetic Resonance Spectroacopy: '17 hrs

Gene€l introductionand definition, chemicalshift,spin interaction,
shietding mechanism mechanism, ofmeasurement, chemical shift val-
ues and correlation for protons bonded to ca6on (aliphatic, olefinic, al-
dehydic and aromatic) and other nuclei (alcohols, phenols, enols, car-
boxylicacid, amines, and mercapto). Chemicalexchange. Effect of deu-

'teration, complex spin-spin interaction between two, three foutand five
nuclei ( F irst order spectra), Virtual coupling, stereochemistry. hindered
rotation. l<ar-plus curve variation ofcoupling c.nstant with dihedralangle,
simplification of complex spectra, Nuclear magnetic double resonance,

Contact shrft reagents solvent effects Founer-transform-technlque'

i;ffi;&;;;;;-ti"J(NoE)' Resonanco or other nuclei- F-P

Ttr" cont""t und p""rdo contact shift, Factors affe"tiiS "::91,:l::;

"';.' 
:"#" :;il;i*;in"r" J's-u'"r'",nl.Tlsv"te' l: :l:l'"* "r

iffii;ililfiJf,ia;;wittr empihasis on 'ts Ptand r1e sn NMR
5 hrs

vi. C-13 NMR Spoctroscopy:
Generat consideration' chemical shift (aliphatic' oleflnic' alkyne aro"

ili'l r',-"tii*r.t"ti" 
"nd 

carbonylcarbon) coupling constants 'trvo cF

mensional NMR sPectroscoPY

Cosy, noesy dept, inept' aptand tnadequate techniques'

vil. Mo6sabauor Spectroscopy: 8 hrs

Bastc princrples spect'al parameters and spectrum display Appli-

cztion of technique to the sludles or (1, oonding and.structures off--e4

il r"; i:".p"L0"- 
"ature 

of M-Lbond coordination number' struc-

ilI", 
"'"oiljl 

i"L-"ii"'" 
"foxidation 

state and inequivalent MB atoms

",ii 
O"t cafiotatorv Oispersion (ORD)and Circular Dichroism (CD):4hrs

O"f'nition, OeOuction of absolute configu€iion' Octant flrle for kelones

ix. Mass 6pectroscopy ' 10hrs
'-" -i"v.Jr"tio". 

io" p,oduction, El, cl' FD and FAB Factors affeclng

f,"om"n-tu-t'on, ion 
"n"fysls 

ion abundance Mass spectral f'agmenta-

ii;"?;;;;';;;;r"dscommon tunctional sroup molecular'on peaK

.J".iuEL p"ui Mclaffaney teanangement Nitrogen rule Highrcso-

i"i"" ."""'"p"ar"."try Examples of mass spectral fragmentation ol

"'rilriiJ"ii,pl,i,"o. 
*itniu"p""i to th"it 

"ttu"t'ral 
determinatron

g.;HorocHrmtsrnY ' 3ohrs

i Photochemlcal reactions : 4 hrs

in*r--an ot 
",""no.ugnetrc 

radiation with matter' type of excitations'

i"i" 
"il-"rt"a 'nolecul; quantum yield transfer of excitation energy

actiometry
ii. oetermination ot reactlon mechanism : 4 hfs'

Classification' rate constanls and life time of reaclive energy slares'

aa*"-"liJi.i iii" *;stant ofreactons Effect of light intensitv on the

,#ljiin-"i"J".l*, .actions Types or photochemical reactions PhG

todrssociation. gas phase photolysls

iii. Photochemistry otAlkenes: 6 hrs

tntermolecL,lar reactions of olefinic bond' geomettisl isomerism'

"v"riutilniuaJon". '"arangement 
of 1'4 - and '1 5 dienes

il. pioto"rt"ti"tw or carbonyl compounds: 8 hrs
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Inter-molecular reactions of Carbonyl compoundg, saturated clclic

and acyclic, B,Y -unsaturated and X,B -unsaturated compounds,
caclohexadienone intermolecular cycloaddition reactions, Dimensations
and oxetane brmation.
v. Photochomlstry of Arcmatlc compound. :

lsomerisation, Additions substitutions.

vl. Mlscellaneous oholochomlcal rsacliona :

Photo Fries reactions ofanilides, photoFries rea.mgement Barton

reaction. singlet molecular oxygen reactions, photochemical formation
ofsmog. Photochemistry of vigion.

C. SOLID STATE CHEMISTRY

L Solld state reactlons :

General prjnciples, experimental procedure, coprecipitafon as a ple-
cursor to solid state reactions, Kinetics of Solid state rection.

ll. Crystal defects and Non€lochlometry: 6 hrs

Perfect and imperfect crystals, intrinsicand extrinsic defects, point

defects. Iine and plane defects, vacancies, Schottky defects and Frankel

defecls. Thermodynamics of Schott<y and Frenkel defecl fcrmaton, colour

centres, non-stochiometry and detects.

lii. Eloctronic propertl€ and Band Thooty: 15 hrs

Metals insulators and semiconductors, electronic structure of sol_

ids-band theory band structure ofmetals, insulators and semi-conduc-
tors. doping semiconductors Fn junction, Superconductor, Optical prop-

erties - Optical reflectance. photoconduction photoelectric effects.

Magnetic properties: Ctassificationof materials, quantum theory of
paramagnetlcs, co-operative phenomenon. 5 hrs

lv Organlc 6otlds : Electrically conducling solids, organic charge bansfer
complex organic metals, new super-conductors.

BookaSuggested
1. Physical methods for Chemistry R.S.Drago, Saunders Company

2. Structural Methods in InorganicChemistry, E.A.V Ebswoft, D W.H.

Rankin and S. Cradock. ELBS.

3. Infi'aled and Raman Sped|a InoEanic and coordination compounds.
K.Nakamoto. Wiley.

4. Prcgress in inorganic Chemistry vol.8ed. F.A. Cotton vdl,15 ed

S.J. Lippard. Willey.

Transition MetalChemistry ed- R.L. Carlin vol.3. Dekker

tnorganic Electronic Spectroscopy, A.PB. Lever, Elseviet

NMR, NQR, EPR 8nd Mossbauer Spec&oscopy in Inorganic

stry R.V Parish. Ellis HoMood

Practical NMRspectroscopy, M.L Martin,J.J. Delpeuch and G J

Martin, Heyden.

Spectrometric ldentification of Organic Compounds R M Silverstein'

G c. Bassrer and TC. Monill, Jo' n Wiley.

lntroduction to NMR Spectroscopy, R.J. Abraham, J Fisherand p'

Loftus, Wiley.

11. Application of Spectroscapy oforganic Compounds, J R Dyer

Prentice Hall.
'i 2. Spectroscopic Methods in Organic Chemistry, D H Wi iams,l flemin'

tata McGraw-Hill.
'13. Fundamentals of Photoche.mistry K K. rohtagi-Mukherji' Wiley-

Eastem.

14. Essentiats of Molecular Photochemistry a gilbert and J Baggoft'

Blackwell Scientifi c Publication-

15. Molecular Photochemistry N J. Turro, WA Benjamin

16. lntroductory Photochemistry A. Cox and T Camp, N4ccraw-Hill'

17. Photochemistry R.P Kundalland A. Gilbert, Thomson Nelson-

18. Orgnic ihotochemistry J Coxonand B Halton Cambride Univers-

ity Press.
Solid State Chemistry and its Application, A R West, Plenum

Principles ofthe Solid state, H.V Keer' Wiley Eastem

Solid State chemistry N.B. Hannay

BtotNoRGANlC, BIOORGANIC, BIOPHYSICAL AND

ENVIRoNMENTALGHEMISTRY ffi
PAPER . II

L4 hrs

4 hrs

' 4hrs

10.

19.

20.
21.
22.

The question paper willcomprise of two questions each from

oartA.B.C. & D and there will be one shod notes based on

seaOnsn,g,C & O tfrus there shall be nine question in all The

examinee shatlhaveto answeraueaslone question from each

parl, i.e. A,B,C,Dl(A) Bioinorganic' (8) Bioorganic' (C) Eiophysi-

;l and (D) Environmental chemistryl and two'shortnotes' shall

have to be answered frcm the lastqueslion.

A, BIOINORGANIC CHEMISTRY :

I Metal lons In blologlcal ay.tsms :

Essential and trace metals

35 hours

2 hrs

7. Chemi

G'l
I
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ii Na'/K. Pump:

Role of metalions in biological processes.
iii Bioenergotic6 and ATp cyclei

iv Transport and storcge ofdioxygan:

v. Elsctron transfer In biology :

vi. Nitrogenase : 6 hrs

B. BIOORANIC CHEMISTRY 35 hrs.

' lv. Kinds of Reacfon catatysed by Enzym$ i 8 hrs.

3 hrs

8 hrs

-- Df.{A polymerisatron, glucose storage. rnetatcomplexes in kans_
TllsM o],e"e.rgy, 

:ntorophy s. photosystem I and photosystem lt in
creavage ot water Modelsyslems.

10 hrs

, . 
Heme protein and oxygen uptake, structure and functton of Hemo_

:ffj:3gi?S"""t"cvanins 
hemerythren' model svnthetc comprexs

6 hrs

----Structure,and 
function of melallo_proterns In eEcron transport pro_

cesses uytochromes and ion-sulphur proteins, synthetic mod;ls.

,Brologic€l 
nikogen fixation. I\ro-Nitrogenase speckoscopic and other

evEences Othernilrogenasesandmddelsystems.

i. Introductlon :

Basic considerations, proximity effects and molecular adaDtation_
ii. Enzymes: Bhrs

._,..1,1ti111]9i :"d hi"roricat perspecrive, Chemic€t and biotogicat ca-
:]I"l: i:T19b!.p.pefties orenzymes, rike cataryric power ;peciftc-
lyano regutation Nomenclature and Classification, Extraction and puri"
fication,.fische/s Lojk and Keyand Koshtand's InOuceO ft f,VJoff,lsis;
uonce_pt 

-and 
identific€tion ofactive site by the use of inhibito;, affhity

|aoeflrn9 andenzlme modrfication by sjte directed muuagenesis. Ktnet_
rcs. Keverstbte and ifieversibie inhlbition
ili. Mechanism of Enzyme Acdon : 3 hrs

. Transition-state theory orientaton and steric effect. acid_base ca-
talysis covalent catalysis strain or distortion. Examptes otsome typi-t
enzyme mechanism forchymotrypsin rjbonuclease, lysozyme ani car-
boxypeptidase A_

_ -,Nucleophilic 
diqplacement on a phosphorus atom. multiple disptace-

ment reactions and the.coupjing of ATp cleavage tO endergoni; pro_
cesses. Tran sfer of su tphate, addition and etiminatjon reacti;ns, e;otic
inlermediales in isomerisation reactions, B - cleavage and condensa-
lon, some lsomedsation and reanangement reactions. Enzyme cablysed
caruoxylatton and decarboXvlation

/

{F.\'s.s. (3iftq) {srtr{ {rq 11

Cofactors as derived from vitamins, coenzymes' prosthetic groups'

apoenzymes structure and biological 'functions of coenzyme A lhia'

,tiine o'vrootrosofrate, pvridoxal phosphate NAD'NAoP' FMN' FAo'

Lipoic a;id: vibmin B,' Mechanism of reactons catalysed by above cc
factors.

vl, Enrymo Models : 4 hrs

Host{uest chemistry. chiral recognition and catalysis' Molecular

recoonltio-n Motecutar assymmetry and prochiratity' Btomimetic chemis-

try. C-rown ethercryptates cyclodextrin, clclodextdn-based enzyme moo-

eis, calixarenes. ionophores' micelles synthehc enzymes orsynzymes

v, Co-Enrymo chemistry:

vii Biotgchnological Appllcations of Enrymes i

til. Statistical Mgchanlcs in Biopolymers:

systems, H*ion titration.

v. Thermodynamlcs of blopolymer Solutions :

Laroe scale prcduction and purificatjon ofenzymes techniques and

method; of immobrlization of enzymes effect of immobrlization on en-

zyme activity application of immobilized enzymes' use of enzymes In

f;od and dn;k indusw-brewing and cheese-making' syrups from corn

starch. enzymes as largets for drug design Clinical uses of 6nzymes'

enzyme therapy, enzymes and recombinant DNAtechnology

C. BIOPHYSICAL CHEMISTRY: 37 hrs

I Blological cell and its Constitusnts : 4 hrs

BiologicalqeJl, structure and functions ot proteins' enrymes' DNA

and RNA in living systerns Helix coil transtion

ii, Biosnergetlca: 4 nrsi

Standard free energy change in biochemical reactjons exergonic'

endergonic hydrolysis of ATe synthesis ofATP from AOP

4 hrs

5 hrs

6 hrs.

5 hrs

Chain configuration of macromolecules' Statislical distribution end

to end dimensio;s, calculation of average dimehsions forvadous chain

;ruc{ures, Potypeptide and protein sttucture, introduction to protein fold-

ing problem.

lv. Biopolymor Intsractlons : 6hrs

Forc€ involved in biopolymer interactlons Elecuostatic changes and

molecular expansion. hydrophobic forces, dispersion force interactions'

Multipte equiiibria and va.ious types of binding processes in biological

Thermodynamics of biopolymer solutlons' osmot|c p'essure' mem_

brane eouitibrium, muscular contraction and energy generation in

mechano-chemical systems.



vi. Call memb.ene and transpoft of lons : J nls

Structure and function ofcellmemb€ne' ion transport th rough cell

membrane, ion fanspoat through cell membrans, irreveFiblethermody_

namic treatment of membrane transport. Ne e conduction'

5. bioorganic Chemistry A Chemical Approach to Enzyme Action

Hermann Dugas and C Penny Springet Verlag

7.

Understanding enzymes, Trevor Palmer, Prentice hall

Enzyme Chemistry : lmpact and Applications, Ed Collin J Suck-
ling, Chapman and Hall.

Enzyme Mechanisms Ed. lM.l. Page and A Williams' RoyalSocie-
ty of ChemEtry
Fundamentals ofEnzymology, N.C. Price and L. Stevens Oxford

vii. Blopolyme.3 and thelr llolecular weights I 6 hrs.

Evalualion of size, shape, molecularweightand extent of hydration

of biopolymers by various experimental techniques sedimenlatlon equF

tiorium nyoroaynjmicmethods diftusion' sedimentation velocity viscocity

electrophoresis and totational motions

viil. Dlffractlon Methods : 4 hrs'

Light scattering, low angle x'ray scattering' x-ray diffraction and

photoconelation spectroscoPY

D. ENVIRONMENTAL CHEMISTRY: 30 HRS

l. Environmerrt: 8 hrs

Introduction. Composition of atmosphere' vertlcal temperature, heat

budqet ofthe earth atmospheric system, vertical stability atmosphe'e'

Bio;iemical cvcles of C,N,qS and O Eiodistribution ofelements'

ii. Hydrosphere: 12 hrs

Chemical composition of water bodies _ lakes, streams, rNers ano

wetlandsetc., Hydiological cycte' Aquatic Pollution : Inorganic' otganic'

peiticiae, agiicJtturat,lndusirial, and sewage, detergents, oil spills and

oilDollutants.
Water auality parameteF _ dissolved oxygen biochemical orygen

Oemani, sot,Cs, metats, sulphale' phosphate' nltrate mic@organism

w"i"i qr"lit 
"tand"ro 

analytical methods for measuring BoD Do

dob=, r, oirJ."t"lt tes, cd, Hg. Pb) Residual chloride and chloride

demands, Purification and keatment of water

lii. Industrlal Pollutloi ' 10 hrs

Cement, Suger, distillary' paper and pulp Thermal power plants'

Nuclear oower Dianls, Radio Nucleide analysis disposal ot waste ano

their managemnt.

BooksSuggested.
1- Principles of Bioinorganic Chemistry S'J Lippardand J M Berg'

university Science Books.

2. bioinorg;nic Chemistry' t. Bertini, H B Gray, S J Lippard and J S

Valentine. University Science Books'

3. Inorganic Biochemistty vols landIled GL'Eichhom Elsevier

4. Pro;ress in Inorganic chemistry, vots 18 and 38ed- J J Lippard

Wiby 
. \

L
University Press

10. lmmobilized Enzvmes: An Intrcduction and Applications in Biotec-

hnology. MichaelD. Trevan. John Wiley.

11. Enzymatic Reaction Mechanisms. C Walsh, WH- Freeman.

12- Enzyme stucture and Mechanism A Fersht, WH. Freeman.

13. Biochemistry The Chemical Reactions of Living Cells, D E metrier
Academic Press.

14. Principles of biochemistry A.L.lehninger, Worth Publishers.

15. Biochemistry L. Stryer. WH. Freeman.

16. Biochemistry J. Oavid Rawn NealPatle6on

17. Biochemistry Voet and Voet, John Wiley.

18. Outlines of biochemistry. E.E. Conn and PK Stumpf' John wiley.

19. Bioorganic Chemistry A Chemical Approach to EnzymeAction, H

Dugas and C. Penn. Spfinger-Verlag

20. Macromotecules Structure and Function, Fwold' Prentice Hall.

21. Environmental Chemistry, S.E. Manahan, Lewis Pubiishers

22. Environmental Chemistry Sharma& Kauf, Krishna Publishers

23. Environmental chemistry A.K. De, Wiley Eastern

24. Environmentat Pollution Analysis,S.M Khopkar, Wiley Eastem.

25. Standard Method of ChemicalAnalyois, F-J Welcher Vol lllVan
Noshand Reinhold Co.

26. EnvironmenialToxixology. Ed. J: rose, Gordon and Breach Science
' Publication.

27. Elemental Analysis of Airbome Particl6s, Ed. S Landsberger and

M. Creatchman Gordon and Breach Scienc€ Publication.

28. EnvironmentalChemistry C. Baird, W.H. Freeman
aaa

t:+



Types, routes of synthesis, stabilityand deComposition patheways.
organocopper in oaganic synthesis.
ii Compounds oftransition Motal-Carbon Multiple bonds: 12 hrs

Alkylidenes, alkylidynes; low vatent carbenes and carbynes- syn-
thesis. nature of bond, structural chracteristics. nucleoohilic and
electophilic reactions on the lrgands, role in organrc synthesis.
I ii. Transition M.tal fi-ComDloxes: 18 hrs

T€nsition metal n-complexes with unsatuEted organic molecules,
alkenes, alkynes, allyl, dience, dienyl, arene and trienyl complexes,
prepaGtions, properties natureof bonding and structural fe€fu res, lmport
reactions relating to nucleophilic and etectroph itic attack on ligands and
to organic synthesis.

iv. Transition Metal Compounds with Eondsto Hydrogen :8 hrs
Transition metal compounds with bondsto hydrogen.

v. Homogeneous Catalysis : 14 hrs
Stoichiometric reactions for catalysis, homogeneous catalytic hy-

drogenation, Zeigler-Natta polymerization of olefins, catalytic reactions
involving carbon monoxide such as hydrocarbonylation of otefins
(oxoreaction) oxopalladation reactions. actions of C-H bond.
vi. Fluxional Organomstallic Compounds : 8 hrs

Fluxionality and dynamic equilibria incompounds such as n,otefin
n,allyl and dienyl complexes.

SECTION B
PHOTOINORGANIC CHEMISTRY

i. Babicr ot Photochemistry i

Absorption. excitation, photochemlcal laws, quantum yield. elec-
tronically excited strates-life times-measurements of the timgs. Flash

r+ :# gq.vr.rt. (rrnq) rqrfi lrg

Following note is to be microporated in each optionalpaper of croup
A,B, and C eA'4zst

Thequestion paper shallcontain in a 10 questions (fivequestions
each from section Aand B). The examines shallhave to answerrn allfive
questions selecting at least two questions from each section.

sEcloNA A- \\q1
60 hou|s

5 hrs

60 hrs.
'10 hrs.

SECTIONA
ORGANOTRANSITION METAL CHEMISTRY :

i Alkyls and Aryls ot Transition Metats

15

photolysis, stopped flow tech niques. Energy d issipation by radiative and
non-radiatjve processes. absorption specha. Franck-Condon principle,
photochemicalstages-pdmaryand secondaryprocesses.
ii. Prooertles of Excited States : 10 hrs.

Structure, dipole moment, acid-base shengths, reactivity. Photo-
chemical kinetics talculation of rates ofradiative processes. Eimolecu-
lar deactivation quenching.

iii. Exclted Statss ot Metal Complexes : 8 hrs

Excited states of metal complexes : Cornparisonwith organiccom-
pounds- electronically excited states of metal complexes, charge-trans-
fer spectra, charge transfer excitations, methods, for obtaining charge-
transfer spectra.,

iv. Ligand field Photochemistry : 8 hrs

Photosubstitution, photooxidation and photoreduction, lability and
selectivity. Zero vib€tlonal levels ofgrcund state and excited state, en-
ergy content of excited state, zero-zero spectroscopic energy, devel-
opmentofthe equations for redox potentjals ofthe excited states.

v, Redox .sactions by excitsd Metal Complexes : 16 hrs.

Energy tlansfer under conditions ofweak interction and strcng inter-
action exciDlex formation : Conditionsofthe excited states to be useful
as redox reactiants. excited electron transfei metal complexes as at-
tractive candidates (e,2'-bipyridine and 1, 1 0-phenonthroline complexes),
lllustration of reducing and oxidising character of Ruthenium?'(bipyridal
compiex). compadson with fe (bipy), role of spin-orbit coLlpling-life time
of these complexes. Application of redox processes of electronically
excited states for catalytic purposes tran sformation of low energy reac-
tants into high energy products, chemicalenergy into light.

vl, Metal ComDlsx Sensltlzera : 8 hrs.

Metal complex sensitizer, eleckon relay, metal or oxide systems
water photolysis, nitrogen.frxation and carbon dioxide reduction.

Books Suggested
1. Principles and application otOrganotransition l\4etal Chemistry J.P

Collman. L.S. Hegsdus, J.R. Norton and R.G. Finke, U niversity Scie-
nce Books

2. The Organometallic Chemistry of the Transition Metals, R.H. Crabtree,
John Wiley.

3. Metallo-organic Chemistry A.J. pearson, Wiley.
4. Organometallic Chemistry R.C. Mehroba and A. Singh. NewAge

lntemation.
5. Concepts of lnorganic Photochernislry. A.W. Adamson and PD.



Fleischaur Wiley.
6.
7.

lnorganic Photochemistry J. Chem. Educ., vol.60 no. 1O 1983.
Progress in Inorganaic Chem6try vol 30 ed. S.J. Lippard, Witey.
C-oordination Chem Revs., 1981. vot. 39, .121. 131, 197S. 15, 32i,
1990.97.313.
Photochemistry ofCoordination Compounds, VBalzan and V
Carassiti Academic Press

'lO Elements of Inorganic photochemistry, c.J. Fer.audr, Wiley.

Blonj9EQ4!A!8!EEUEI!ry: " 60 hoursI Metal Storage Transport and Biomineralzation : 5 hrs
Fenitin, Transfu nin, and sidero!hores.

li Calcium in biotogy : 6hrs

lv. Motal-Nucleic Acld InteEctions : 6 hrs

.. Calcium in living cells, transportand reulation molecular aspects of
intramolecular processes, extracellular binding proteins.
I ii. Metalloenzymes : 20 hrs

Zinc enzymes - carborypeptidase and carbonic anhydrase. lron en_
zymes Catalase. peroxidase and cytochrome p-450. Copper enzymes _

superoxid€ dismutase l\rolybdenum oxatransferase enzymes _ xjnthine
oxidase. Coenzyme vitamm 812.

l\4etal ionsand metal complex interactions metal complexes_ nucleic
acros.
v, Metals In Medlcln : 5 hrs

, Metaldeficiency and disease. toxic effects of metats, metals used
fordiagnosis and chemotherapy with particular reference to anticancer
orugs.
vi. Concepts and language of Supramotecular Chgmlstry : 1g hrs

(A) Molecular.ecognition : Molecutar receptors fo. different tDes of
molecules including arisonic substrates, design and synthesis of
coreceptor mol€cules and muttiple recognition.

(8) Supramotecutar reactivity and catatysis.
(C) transport processes and c€rierdesign.
(D) Supramolecular divices. Supramolecular photochemist y, su_

praholecularelectonic, ionic and switching devices. Some examples of
self-assembly in supramolecular chemistry

r
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Section - B
ANALYTICAL CHEMISTRY

i. lnltoductlon:

tics.
li I. FoodAnalysis:

60 hrs
'12 hrs.

Role of analtical chemistry Classification of analytical methods -
classicaland inshumental. types of instrumental analysis Selecting an

analytical method. Neatness and cleanliness. Laboratory operation anJ
practices. Analytical balance. Techniques of weighing errons. Volumet-

ric glasswa.e - cleaning and calibration of glassware Sample Prepara-

tion - dissolution and decompositions. Gravirietric techniques Select-
ing and handling ofreagents, Laboratory notebooks. Safetry in theana-
iytical laboratory
ii. Eflo.a and Evaluatlon: 7 hrs

Definition ofterms in mean and median, Precision _ standard devia_

tion. relative standard deviation. Accuracy - absolute eror, relative eror,
relative error Types of e or in experimental dataieterminate (system_

atic), indeterminate ( or rcndom) and gross Sources of errors and the
effects u pon the analflical results. l\4ethods for reporting analytic€l data.

Statistical evalution of data - indeterminate erors. The uses of Statis-

'12hrs

Moisture, ash, crude potein, fat, qude fibre, carbohydrates calcium
potassium, sodium and phosphate. Food adulteration - common adulter-

ants in food. contamination of food stuffs. Pesticide analysis in food
ploducts- Extraction and purification ofsample. HPLC GaSchromatog'
raphy for organophosphates. Thin-layer chromatography for identifica-

tion of chlorinated pesticides in bod products.

lv, Anlyais of Water Pollution: 12 hts

Origin ofwaste water, types, water polluants and their efiects. Sources

ofwater pollution -domestic, industrial, agricultural soil and radioaclive
wastes as sources ol pollution. Objectives bf analysis - parameter for
analysis - colour, turbidity- total solids, conductivity acidity, alkalinity,

hardness, chloride, sulphate, fluoride, silica phosphates and different
frcms of nitrogen. Heavy metal pollution - public health significance of
cadmium, chromium, eopper, lead, zinc, manganese, mercury and ar-
senic. Generalsurvey of instrumentaltechniqle for the analysis of heavy

metals in aqueous systems.

v. Analyala of Soll Fuel : 17 hrs
(a) Analysisofsoil : moisture, pH, totalnitsogon, phosphorus, silica,

lime, magnesia. manganese, sulphurand alkali salts.

(b) Fuel analysis : solid, liquid and gas. Ultimate and proximate



analysis heating vatues{rading of coat Liqujd fuels_flash point. anilrneporntoctane numberand carbon residue. Gaseous fuels _ producer gas
ano watergas - calorific value.
Books Suggested
1. Principtes of Biornorganrc Chemistry S.J.LippardandJ l\r. Berg,

Untversity Sceience Books.
2. Bjoinorganic Chemjstry l. Bertini, H.B. cray, S.J. Lippard and J.S.

Valentjne Un jversity Sciencs Books.
3- lnorganic Biochemistry vols. l and lt ed. G. L. Ejchhom, Elsevier
4. Progress in Inorganic Chemistry Vols. 18 and 38 ed . J.J. Lippard,

5. SupramotecularChemistry J.M. Lehn, vCH
7. Analyticat Chemisiry G.D. Christian, J. Wjtey.
L Fundamentals ofAnatyticat Chemistry D.A Skoog, D.M. West and

FJ. Hollet WB Saunders
L Analytical Chemistry - principles, J.H. Kennedy, W.B. Saunders.
10. analytical Chemistry - principjes and Techniques. L.G. Hargis,

Prentice Hall
11. Princjples of tnshumenl6lAnatysis, D.A. Skoog a.d J.L. LoaryWB.

Saunders
12. Principles of InstrumentalAnalysis, D.A. Skoog, WB. Saunders.
13. Quantitative Anatysis, R.A. Day, Jr, and A.L. Undell,rood. prentice

Hall

14. Environmental Solution Analysis, S.M. Khopkar, Wiley Eastem.
15. BasicConcepts of anatyticat Chemistry S.M. Khopkar, Wiley Eas!

ern.

16. Handboof( of lnstrumental Techniq ues for Analytica Chemistry
F.setue, Prentice Ha .

, ,A.X MSc. Part - ll Optional paperso 
Ps- *'w ?13!:.i @'sG)

thes; of the following representative rnolecules; Citral' Geraniol' a-

ieioeneot. Laentnol, f imesot Zingiberene, Santonin' Phytol' Abietic acid

and B- Carotene.

iiAlkaloid6 :

Definition, nomenclature and physiolog ical actlon occurrence' lso_

b{o; qeneral methodsof skuctureelucidation, degradation' classifica_

fion b;sed o.r nitrogen hete.ocycjic ring .ole of alkaloids in plants

Structure, stereochemistry synthesis and biosynthesis of the following

ephedrine, (+) - Coniine, Nicotine' Atropine' quinine and l\4ofphine

19

20 hrs

20 hrq

10 hrs

60 hrs

10 hrs

Occunen@, nomenclature, basic skeleton. Diel's hydrocarbon and

stereochemistry- lsolation, structure determination and synthesis of Cho-

lesterol, Bjb a;ids. Androsterone, estostercne, Eskone' Progestrone'

Aldosterone. Biosynthesis of steroids

iii. Ste.oids :

lv Plant Pigments :

MEDICII.IALCHEMISTRY:

I ii. Cardlovascular Drug3 :

Occurrence, nomenclature and generalmethods of structure deter-

mination lsolation and synthesis of Apigenin' Luteolin' Olercetin'

Mvcicetin, Ouercetin-s-gl;coside Vitexin, Diadzein' Butein' Aureusin'

C'laniJin - at oinosioe, cyanidin' Hirsutidin biosynthesis of flavonoids :

A;ebte pathway and shikimic acid pathway

Section - B

Section - A
CHEMISTRY OF NATUR,AL PRODUCTS :

l. Phannacoklnotlca : 10 hrs

lntrcduction to drug absorption, disposition, elimination using

oharmasoknetjcs. importantpharmacokineticparameters in defining drug

disposition and in therapeutics. Mention of uses of pharmacokinetics 
'n

drug development Process

ll. Antineoplastic Agents : cnrs

lntroduction cancerchemotherapy, special problerns' role of alkylat-

tno aqents and antimetabolites in treatment ofcancet Mentron of carci-

n;lvic antibiotics and mitotic inhibitors. synthesis of

m;hbrethamine,cyclophosphamide, melphalan, uracil, mustards' and

6-mercaptopurine. Recent development in cancer chemothe€py Hor_

mone and natural Products.
I Terpenoids and Csrotenoids :

Classifi cation, nomenclature, occurrence, isolation,
ods of stauclure determination, isoprene rule.

r-Al.ft- \;" r

60 hou6
20 hrs

general meth- lntroduction, cardiovascular diseases' drutl inhibitors of peripheral

svmpatheticfunction central inteNention of cardiovascularoutput' Direct

ahing arteriolar dilators. Synthesis of anylntrate' sorbilrate, diltiazem

ouini;ine, verapamil, melhyldopa' atenolol oryprenolol



iv. Loc.l Antllnt.ctlv. Otug. I

Intrcduction and general modeof aclion Synthesisof sulphonamides'

furazolidone, naliditicacid, ciprofloxacin, norfloxacin, dapsone, amlno

salicylic acid, isoniazid. ethionamide, ehtambutal' fl u@nazole, econozole,

griseofu lvin, cholroquin and pdmaquin

v. Psychoactlve Drugs -The Chemothe.aPy ofMind : 1 5 hrs

lntroduction. neurotransmitters, CNS dePressants general

anaesthetics, mode ofaction of hypnotics' sedatives' anti-anxiety drugs,

benzodiazipines, buspirone neurochemistry of mental diseases Antip-

svchotc druqs - the neuroleptics, anlidperessants' butyrophenones

s;redrpity a n; d rug development, stereochemical aspects of psychotro-

pic drugs.
synlhesisof diazepam, oxazepam, chlorazepam, alprazolem, pheny-

toin. ethosuximide. trimethadione, barbitrates, thiopental sodium' glute-

thimide.

vi. Antibiotlcs: '15 hrs

Synthesis of penicitlin G, penicillin v, ampicillin, chloramphenicol'

cephalosporin, tetracyclln and skeptomycin

Booke Suggseted
1. Naturalprcducb Chemistry and BiologicalSignificance' J.Mann, R S

Davidson J.B. Hobbs, d.V Banthrope and J B Harbome' Longman,

Essex.
2. OrganicChemistry vol.2l.L. Finar, ELBS.

3. Stereoselective Synthesis : A PracticalApproach, M Nogradi,VCH

4. Rodd's Chemistry of Carbon Compounds, Ed. S. Cofiey' Elsevier

5. Chemistry Biological and Pharmacological Properties of Medicinal

Plants from theAmericas- ED Kurt Hostettmann, M.P Gupta and

A. Marston. Horwood Academic Publishers.

6. Introduclion to Flavonoids, B.A Bohm, Harwood Academic Publish-

ers-

7. New tr;nds in Natural Product Chemigtry, Atta-ur-Rahman and M'L'

Choudhary Harwood Academic Pubiishers

8. Insecticides of Natural Origin, Sukh Dev, harwood Academic Publi-

shers.

9. lntroduction to Medicinat Chemistry A Gringuage, Wiley-VcH

10. Wilson and Gisvol's Text Book of Organic Medicinal and Pharma-

ceutical Chemistry Ed robert F Dorge.

11. an Introduction to Drug Oesignr S-S Pandeyaand J.R Dimmock'

NewAge Intemation.

-.--

$.c(f.lff. (3ildq) {qF|c ars
Burger's Medicinal Chemistry and Drug Discoverty, vol 'l {Chaptet'
I and Ch- 14), Ed. l!1.E. Wolff, John Wiley.

Goodman and Gilman's Pharmacological Basis of Therapeutics,
lVcGraw-H ill.

The Organic chemistry of Drug Design and DrugAction. R.B.

Silverman Academic Press.

St.ategies tororganic Drug Synthesis and Design. D. Lednicer, John
Wiley.

t\4M. --
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GROUP'B'
PAPER - IV

PHYSICAL ORGANIC CHEMISTRY: A- \s-O)-0Ot'ouo
i concepts In Molecular Orbital(MO) and A+q-!@

Valence Bond (VB) Theory : 15 hrs

Introductionto Juckel molecular orbital (MO) method as a meansto
explain modem theoretical me$ods. Advanced techniques in PlrOand
Fl\4Otheory ldoleculaf mechanics, semi empidcal methods and ab inito
and density functional methods. Ouantitative MO theory - Huckel mo-
lecular orbital (HMO) method as applied to ethene allyland butadiene.

Qualitative l\4O theory - ionisation potential. Electron affinities MO en-
ergy levels. Orbitalsymmetry Orbital interaction diagrams. MO of simple
organic systems such.as ethene, allyl, butadiene, methane and methyl
group Conjugation and hyperconjugation. Aromatjcity. Valence bond (VB)

configuration mixing diagrams. Relationship between VB contiguration
mixing and resonance theory Reaction profiles. Potential energy dia-
grams Curvearossing model- nature of actjvation barier in chemical
read|ons.
ll. Principl€a ot Rsactlvlty:

12.

13

14_

15.

t
I

8 h.s

Mechanistic significance of entropy, enthalpy and Gibb's free en-
ergy. Arhenius equation. Transition state theory Uses of activation pa-

€meters. Hammond's postulate. Bell-Evans-Polanyi principle. Potential
energy surface model. Marcustheory of electron transfet eactlvity and
selectivity principles.

i ii. Solvatlon and Solvent Eflects: - l2hrs
Qualitative unde6bnding of solvent-solute effects on reidlivity. Ther-

modynaqric measure of solvation. Effects of solvation on reaction rates
and equilibria Various empidcd indexes ofsolvation based on physical
propertres sofuent-sensilive reactlon rates. spectroscopic properties and



cq.s€.s. (3ifdq) Ttflqq sq

ffii6""iri. "o'u"hon 
u-se of solvatron^sc".l"^"-:1"""l"li1t "

;:i"fi l?iiffi [:::;iv!nte]iecisriomtne*rve-cossinsmodel
i;:;;;;;"';"*ophires'Nucreophiresandcatarvsis 

: thrs

oJiJ'i"." o'..o"'ution Electronlc and structural effects' acidty and

::::iJ"f liiff lffi :.:'*"^ml*n4r, +:':*:"::Lr'*

sllkru:"lij: j*;iJ"J:xff""ili'i:';''""i"J'"J:xTi'',"1'"

by non-covalent bindlng-micellar catalysls-

"l l"rn 
""0 "-t"ltatlonal 

Propertios: thrs

,"";:'lu'"m''x*:f#:1,:xi:i:l:""[:ili""""""1""iii:i
:rm#$u:[i*:""x*:T$'"fi'""i;3iiH:ffi 

':H"'$":l

!."iio""nn' o""o'" *nds winstein-Holness and cuft n-Hammen pnn-

i'l "llu"r"opttiti" 
"no 

ebctrophitic Reactivlty : 15 hrs

str""iri"f ano ur""tronic effecb on.Sxr and sx1 rectiviiy solvent

#t,,lg#rnp:$#*treu:tii,p"uiii
crossing ;pproach to electrophlhc readlvrly 

ll hrs
vil, Radlcal and Pedcyclic Reactivity :

;adical stability. polar influences solvent and steric effects A cuNe

:!xTx,"1r'#nTi:,,J1ffi i,,,,gll;:1"#:**,'s 
barier heishrs in

-n-e-aitluitv' 
specincitv and periselectivity in pericyclic reactrons

section - B

HETEROCYCLIC CHEMISTRY : 60 HRS

i. Nomenclature ot HeterocYcles :
'' ''iioi"""."n, 

"no "y"t"mattc 
nomenclature (Hantssch-widman sys-

".jiiiii'i*vir" 
l"6ed and bridsed heterocvcles 

5 hrs
ii, A.omaticheterocycls9:" l"a".i"i"t*' o"haviour of aromatrc heterocyctes classification

o,ruit'rrai vp"j 
",ii"ti" 

of aromaticity (bond lenglhs dng cu(ent ano

iil"riilliiiriiftii" 'H r'ruR - spectra empirical resonance ene€v' dero-

calization energy and Dewar resonance energy' diamagnetic susceptl-

{Eg1!.l@)rsrqrano
bility exaltations).
Hetercaromatic reactivity and tautomerism in arcmatic heteaocvcles.

Strain-Bond angle and torsional strain s and their consequences jn
small ring heterocycles

Conformation ofSix-membe;ed heterocycles wtth reference to mo_
recukrgeometry. barrier to ring Inversion. pyramidal Inverston ancl 1,3-
otaxra||nteractton.

Stereo-electronic eftects - anomaric and related effects. Attractive
interactions hydrogen bonding and interholecular nucleophitic _ electro-
philic interactions.

iii. Non-aromatic Het6rocycles : 6 hrs

iv. Heterocyclic Synthesis : 4 hrs

omg: '1Ohrs.
Synthesis and reactions ofdiazines, triazines, tetrazines and thiaz-

Principles of heterocyljc sysnthesis invotving cyctization reactions
and cyclo addition reactjons.
v. Small ring Heterocyclgs : 5 hrs

Three-membered and four-membered heterocycles_synthesis and re.
actions of aziridines, oxir5nes, thiiranes, azetidines, oxetanes and
thietanes.

vl. Bonzo-Fused Five-Mgmbered Heterocyclas : 5 hrs

. synthesjs and reactiohs including medicinal apptications of
Denzopyrroles benzofu rans and benzothioDhenes.
vil. Six-member€d Heterocyclos with One Heteroatom : .l1.hrs

SJnlhesis and reactjons of pyrytium satts and pyrones and their
companson with pyrjdinium and thiopyrylium salts and pyridones.

Synthesis and ieactions ofqujnolizinium and benzopyrylium salts,
coumar'ns and chromones.
viii. Slx-Membered heterocycles with two or Morc Hetgroat-

Ines

tx. Seven . ancl large membcred Heterocycles : 5 hrs

,. Synthesisandreacuonsofazepines, oxepines, thiepines, diazepines,
tnrazeprnes, azocines, diazocines, dioxocines and dithiocines.
BooksSuggested.
'1. l\,,lolecularMechanics, U.Burkertand N.L. Allinger ACS [4onograph

177.1982.

2. Organic Chemists Book ofOrbitals, L.Salem andWL. Jorgensen.
Academic Press.



3- Mechanismand Theory in Organic Chemistry T.H. LowryandK_K.
richardson Harper and Ro\r.

4. Introduction to Theoretical Organic Chemistry and Molecutar Modet_
ling. W.B. Smith_ VCH Weinherm.

5. PhysicalOrganic Chemistry N.S. tsaacs, ELBS/Longman.
6. Supramolecular Chemistry : Conceptsand perspectives, J.M. Lehn.

VCH
7. The Physical Basis of Organic Chemistry. H. Maskill. Oxfo.d Univers-

ity Press.

8. Heterocyclic HemistryVol. 1-3 R.R. cupta, M.Kumar and VGupta,
spnngerveflag.

L The ChemistryofHeterocyctes, T.Eicherand S. Hauptmann, Thieme.
10. Heterocyclic Chemistry J.A. Joule, K. lvlillsandc.F. Smith, Chaoman

and Hall.

11. Heterocyolic Chemistry T.L. Fitchrist, Longman Scientific Techinal.
12. An Introduction to th6 HeterocyctjcCompounds, R.M. Acheson John

Wiley.

13. Comprehejsive heterocyclic Chemistry, A.R. Katritsky and C.W.

(Pre-requisite : mathematjcS at least up to Firstyear B.Sc. levetis
necessary Atleastone PC among 4 students should be available)
i. Theoretlcal and computational T.eatment of Atoms and Mol_
eculea, Hartreg-Fock Theory : 20 hrs

.-4 MSc. Part - iiOptionat papers

W',^ .t cx er GROUP'C' +e+=4'*{f1ea'aa #H1; T;:
ffi SeAion -e. *, c n"

ADVANCED QUANTUM cHEMIsTRYi ^ 
._ ". 60 ho,o

Review ofthe principles ofquantum mechanics, Bbm- Oppenheimer
approximation. Slater-Condon rules, Hartree-Fock equation: KooDmans
and Brilouin theories, Roothan equation, caussion basls sets.
il. Conflguratlon Interacflon and MC€CF : '12 hrs
lntroduction to CL:fultand truncated Cltheories, size consistencv lntro-
ductory treatment ofcoupted clusterand MC€CF methods.
i ll. Seml-Emprldcal Theories : 12 hrs

Areview ofthe Huckel, EHt and ppp treatments. ZDO aoDroxima-
tion detailed treatment of CNDO and INDO theories. A discussion of
electronic energies and properties. An intmduction to MOPAC and AMI

.tfq.W.fi. (dftq) rqrq-i ql{t
wjth hands on experience on personalcomputers.
lv, Denslty Functional Theory: 12hrs

^_. 
Derivation ofHohenberg_Kohn theorem, Kohn.Sham formulation, N-ano v^-representabilittes, review of the performance of the exrsting to;l{e.g slaterxa and other melhods) and non -locat tunct,ona ts, treaime,iior cnemtcal concepls concepts with the density functionEltheoryv. Computer expodments :

^^_-C:.1?r!"r. :Ip.u.!TentsrJsing quantum chern,",O - "o*"ljJI.ages 
-such. 

as cAUSStAN/GAMESSAtOFAC ana nioOurrinslofil"|.u
e. g. Ml\42lAMBER/CHARM etc

$rction - B
LIQUIDSTATE:
l. General properfles of Liquids :

60 hrs
13 hrs

!"1"..1'^o:1" ::.9"1.: gases, Liquids as disordered sorids, some
*:',111lf *^f11.11, 1"i"ry b.i!,i" 

"" 
jiffi#Lii"?ff ;:equations,of srate, crjric€t constants, oin*-,ryG 

"iii"ir",llil""il?nn * j:::1";:,L:::nt pot"nr"r run"tioi.-r.6;""ff i"ffiil::;potentjal approximation_

.. . (b) A_ classical partition function for tiqutds, corespondence prin-dpte. configuration integral confjgu€tjonpropentes.
ii. Theory of iquids : 9 hrs
Theory of tiquids, pa.titjon function methodsof modetapproach, sinatecett models. communat energy and entropy, LTD m;;;t ;d;;;i 

"ffi:
ill. Distribution Function andRetated Equations : 14 h[s

"""tli:lg]:!rpTig" 
*nciion methods, equar@n or state in terms ofKUF fi oEcutar distribution functjons. pair distlbution funct on. ief aiLn-_

,"jI -o_:y:"n ?"ir.9j:tlbution function and pair porentiatfunction. Thert'u equatron. the HNC equation the pyequation. cluster expansion. 
-

iv. Meth^ods tor Strqcture Deterrninaflon and Computetional iechntquea:

. Sp9:lroscopic techniques for liquid dynamrc 
"rru"rur".,rO,J3 

ffiu-tron and X-ray scattering speclroscopy.
' 

ods.Computation 
Techniques - Monte Carlo and Molecutardynamics meth-

v. Suporcoolod and tonlc Ltquids : 12 hrs
Supercooled and lonic liquids, theories of transpon properties non-Anhenius b_ehaviour of transport propertjes, Cohun-f rrn'O"f ifo" uof r_"model Configurationat entropy modei Macedo-Litovic nyOria moaeffii



transition in super cooled liquids.

BooksSuggested

1. lvlodem Ouantum Chemistry, N.S Ostlund & A Szabo, mccraw
Hill.

2. Methods of Molecular Quantum Mechanics, R Mcweeny and B l
Sutcliffe Academic Pressi

3. Density Functional Theory of Atoms and lvlolecules, R G Parr and

W Yang Oxford.

4. Exploringchemistrywith Election Sttucture Methods, J B Foresman

and E.Frisn. Goussian Inc

Semi-empriricalMO Theory, J Po;leand D L Beveridge

An Introduction to Liquid State, PA Egelstafi, Academic Press

The Oynamic Liquid Slate A F.M Barton' Longman'

lntroduction to Statistical Thermodynamics, T. Hill, Addison Wiley

Ihe Liauid State, J.A. Pryde.

Significant Liquid Structures, H Eyring and M S John'

6.

7.

8.

L
10.

,erk MSc. Part - ll Optional Papersw&<asa ?EEEjLry,
Section

CHEMISTRY OF MATERIALS I

l. Multlphase Materlals :

{so 4
60 hours

5 hrs

Fenous alloYs;Fe-C phase transformalions in forous alloys;slain-

less steels. non-ienous ailoys, properties offenous and non_ferrous al_

loys and thgir apPtications

ll. GlasBeg, Ceramics, Composites and Nanomaterlal6 : 5 hrs

Glassv state, glass forme6 and glass modifiers' applications' Ce
ramic structures m;chnical properties' clay products Refractodes char_

acterizations, properties and applications.

Microscopic composites; dispersion-strenghened and particlerein-

forced. fibrereinforced composites' macroscopic composltes

Nanocrystaline phase, preparation procedur6s, special properiies' appll-

cations.

-A A-
s#-

lii, Thin Fllms and Langmuil'Blodgeit Fllms ; 5 hrs

Preparation techniques; evaporaiiotvsputtering Chemical processes

Mes mo.phlc behaviour, thermotropic liquid crystals positional order,
bond orientational order, nematic and'smectic mesophases. smectic-
nematic transition and cleafing temperature - homeokopic, planarand
schlieren textures, twisted nematics. chiral nematics, molecular arang+
ment in smeotic A and smectic C phases, optical properties ot liquid
crystals. Dielectric susceptlbility and dielectric constants. Lyotropic
phases and their descriptjon ofordering in tiquid crystats.

MOCVD sohcl ctc. Langmuir-Blodgett (LB) film, growth techniques,
photolathography, properties and application ofthin and LB films.

iv. LiquidCrystals: 10 hrs

v. Poly materials : 5 hrs

vi, lonic ConductoE i I hrs
Types of lonic conductors, mechanism ofjonic conduction. Intersti-

tial Jumps (Frenkel) vacancy mechanism, diffusion superionic conduc-
tors: phase transitions and mechanism ofconduction in superioniccon-
ductors, examples and applications of ionic conductors.
Yii. Hlgh Tc Matorials : 10 hrs

Molecular shape, structure and configuration, crystalllnity. skess-
strain behaviour themal behaviour, polymgr types and thejrapplication,
conducting and feno-€lectric polymers.

Defect percsovkites, high Tc supe.conductivity in cup.tales, prepa-
ration and charactedzation of 1-2-3 and 2-1-4 matedals, nomal state
proprtjes; anisobopy, tempeEture clep€ndence otelectrical resistance;
optical phonon rnodes; superconducting state; heat capacity; coherence
length, elasticconstants, position lifetines, microwave absorption-pair-
ing and multigap structure in high Tc materiats. apptic€tions of high Tc
mat!.rials.

viil.Matorials tor Solid State Oevicos i 3 hrs
Rectifi ers, transistors, capacitors - lV-V compounds, lo\',/-d j-rnensional

quantum structures; optical properties.

ix. Organic Solids, Fullerones, Molecular Oevices i 9 hrs
Conducling organics, organic superconductots, magnetism jn oF

ganic materials. fu llerenes-doped fullerenes as superconductoas.

Molecular rectifiers and transistors, artifi cial photosynhetic devices,
optacal storage memory and switches-sensors.

Nonlinear optical materials : nonlinar optical effects, second and
lhird order- Molecular hyperpolarisability and second order electric sus-
ceptibility - materials for second and third ha.monic generation.



Section - B
POLYMERS:
i. Ba6lcs:

60 hrs
8 hrs

lmportance of polymels. Basic concepts: Monomers, aepeat units'

ddgree of polymerization. Linear, branched and network polymers. Clas-

sification of polymers. Polymerization : Condensation, addition' radical

chainionic and cGordination and co-polymerization Polymerization con-

ditions and plmer reactions. Polymerization in homogeneous and het-

erogeneous syslems.
14 hrs

Polydispersion-average molecular weight concept. Number' weight

and viscocity average molecutar weights Polydispersity and molecular
weight distritution. The practical significance of molecularweight. Mea-

surement of molecular weights. End-group, fiscocity, light scattering'
osmotic and ultracentrifugation methods. Analysis and testing of poly-

mers-chemical analysis of polymers. Spectroscopic methods, X-ray dif-

fraction study. Microscopy. Thermal analysis and physical testing - ten-

sile strength, Fatigue, impact, Tear.esistance. Hardness and abrasion

resistance,

I tl. Structure and Proportlss: '14hrs

Morphologyand order in crystalline polymers - confguEtions ofpoly-

mer chains. Crystal sttuctures of polymers Morphology of crystalline

polymers- strai;induced morphology, crystalljzation and melting Poly-

mer structure and physical properties - crystalline melting point Tm-
melting points of homogeneous sedes, effect of chain flexibllity and other
steric factors, entropy and heat of fusion. The g lass tEnsition ternpera-

ture, Tg - Relationship between Tm and Tg, effects of molecularweaght'

diluents. chemical structure, chain topology, branching and cross link-

ing. Property requirements and polymer utillzalion.

ll. Polymor Charactorizatlon :

lv. Polymer Proc€sllong :

reintorclng and fi b're spinnin9.

v. Propsrtlas ot Comm€rclal Polymets :

'12 hrs

Plastics. elastome.s and fibres, Compounding Processing tech-

niques calendering, diecasting, rotational casting, lilm casting' injectjon

moulding, blovi, moulding, extrustion moulding, lhermoforming. foaming,

12 hrs

Polyethylene, polyvinyl chloride, polyamides, polyesters, pherclic

resins. epory resins and silicone polyme.s Functional polymers - Fire
retarding potmers and eleclicatv conducling povrErs. Biomedical poly-

mers - Antact lens. dental potvmes, artificial heart' kidney skin and

blood cells 
..l

Book6 Sugg6ted -

1. Solid State Physics. N.W ashcroft and N.D. Mermin, Saunders Col
lege.

2- lvlaterials scienceand EngineeringAn Introduction, WO. Callistet
Wiley.

3. Principles of the Solid State, H.V Keer Wiley Eastem.

4. Materials Scierce, J.C. AndeFon, K.D. Leaver, J.M. Alexanderand
R.D. Rawlings, ELBS. .

5. Thermotropic Liquid Crystals, Ed. G.W. Gray. John Wley.
6. Handbook of Liquid Crystals, Kelker and hatz, Chemie Verlag.

7. Textbook of Polymer Science, F.W EillmeyerJr, Wiley.

8. PolymerScienceVR. govarike( N.V viswanathan and J. Sreedhar,
Wiley-Eastem.

L Functional Monomers and Polymers. K. Takemoto, Y lnakiand R.M.
Otranbrite.

10. Contemporary Polymer Chemistry H.R. Alcock and F.w. lambe,
Prentice Hall.

11. Physlcs and Chemistry of Polymes. J.M.G. Cowie, Elackie Aca
demicand P.ofessional. y' 

-

and sessionalworR.
SECTION -A [INORGANIC CHEMISTRYI

Instrumental methods and Analytical T€chniques :

A. Spectrophotometric Dst6rmlnationg
i. M.araganes€/ChromiumNanadium in steel sample.

ii. NickeuMolybdenum/Tungsten^/anadium/Uranium by exhactive
spectrophotcmetric method.

Fluoride./Nit ite/PhosDhate/Nitrate

lron{henantholine complex I Job's Method of continuous vadat-
|ons.

Zirconium-alizarin Red-Scomplex : Mole-Ratio method. -

Copper-Ethylenediamine complex : Slope-ratio method.

l ,

12 hrs. (spread overtwo days) -

Note : The laboratory course (General)

t00mark9
12hrs duration spread

overtwo davs. The examineewill
ents (one each from SectionA,q, and C) . These experiments
will be of 20 marks each. 20 marks each will be alloted for vivavoce



cq.V{.fi. (@) tqrq-{ $tu

B. pH metry'-' 
ltlpwise proto*tigand and metaFligand stability constant of com-

glexes bY lrving_Rossoti methods

C. Polarography
Composition and stability constant of complexes'

O. Flamo Photomet.ic Oetemlnationa

i. Sodium and potassim when present together'

ii. Lithium/Calcium/Barium/Strontium

iii.Cadmium and magneium in tap watel

E. Nephelom€trlcO.tetmlnatlons
i. Sulphate

ii. Phosphate

iii. Silver

F. Sopantlon and Quantitatlve Estimatton of binary and Tetnary
' ' iliiri,*l ry t" 

""o 
of following separatlon Technlques :'

i. Paper chromatograph -Cadmium and Zinc Zincand Magnesium'

ii. Thin-laver chromatograPhy-separation of nickel manganese co

baltdnd zinc Determination of R'values

iii. lonexchange

i. Estimation ofsulphur by Messengecs Method'

ii. Estimation of nitrogen by Kjeldahl Method

iii. Estimation of halogen by Fusion Method'

B, FunctionalGroupEstimatlon
iu EstimationofAniline'
v Estima[on ofAmino group by acetytation method

vi. Estimation of Hydroxyl group by ac€tylatjon method'

"ii. 
e"ii."tion ot c"'oonylgroup by hydrazone fomation method-

C. ChromatograPhy

S"pur"tior,-"nO U"ntjficatjon ofthesugars present in the given.mix-

t","ii1ju.ot", irr"to.e and sucrose by paper chromatography ano

tl.gf,.rff. (aiftq) r{Trqr er€I

sEcTtoN_c I pHystcAlANO ANALYTTCAL CHEMtSTRy I
Physical Chemistry:
A. ConductomEtry

i. To verity debye Hucketand Onsager limitjng taw for strong eteclro_
lvte.

ii. io.determine the degrce of hydrolysis and hydrotysis constant
of NH4CUAnitine hydrochtorjde at room temp;rature.

iij. To determine the basicjty of a organjc acid.
M todetermine the equivalent conductance of an elecholyte at

lnfinite dllution and determine the dissociation constani.
B. Colorimotry

i. To determine the indicator constant pKin ofmethvlred
spectraphotometric€lly.

ii. To veriry additivities ofabsorbances of a mixture ofa coloured
s!bstance in a sotution using KMnq and KrCaOr solutions.

C. pH metry
i. To determine pK ofgjven dibasjc and tribasic acid.
ii_ Todetermine the pH ofvarious mixtures of acetic acjd and Na-

acetjate jn aqueous solutions and hence determine the dissoci-
alon constant of the acid.

D. Potentiom6try

i. Tftate ferous a.hmonium suphate against.K.C-OJKMnO_
anddelermineredoxpotedtialofferricsystem.'''
ii. to determine ionjzation constant of polybasic acid_

E DietributlonCoofltctent
i. To determlne the formula of he complex formed between curpi-

cion and ammonia bydistibution method.
ii. To determine the equilibrium constant ofthe followjng reaction :

Kt+t,-Kt,
F. Partlal Motar Volume

i. Determine the partjat molar volume of Nacl in aq. sotution at
foom tempeEture.

Analytlcal Chemistry :

1. Preparation ofhomo-and hetero_polyacids of Sb,V Nb, Ta, Cr,Mo,
w etc. and study their properties.

A, Quantitstive Organic Analyals

.letermination of 4 valu$. tI



'.<t Y
s2 / \*.g*.]!Jj&).@

2. Determinatjon of Pq of weakacids by pH metric and speclrophotom-

4.

6.

7.

E.

9.

10.

etric methods.

Determanation ofdistribution ratio and distribution coefficient of o19-

anic and inorganic comPounds-

Separation of organic compounds by the chromatog|aphic techniques

i.e. TLC paper chromatography, column chromatography' electro-

phoresis etc.

Analysis of carbohyd rates, amino acids, protein' alkaloids, etc'

analysisof pharmaceutical materials, preservatjves, f, avor', additives'

etc.

Application of redox titration foranalysis ofSn(lV), Fe(lll)' Cr(Vl) and

MnMl).

analysis of ore, mineral, alloys.

Determinat on of equilibration constant and @mposition of complexes

Determination of dimerization/polymerization constant.

Book8

1. Text Book ofquantitative dhemiscal Analysis byA.l vogel'

2. Experimentat Physical Chemistry by Das & Behra'

3. Practical Physical Chemistry byAlexander Findlay
aa'

RSE FOR GROUP

CHEMISTRY
100 ma.ks

Specia,l Practicat Course for crot p 'n wil oe-i8 hE?uEton-
spread over two days. The examineg will have to perform three
experiments (one each from SectionA,B, and C). Theseexperi-
ments willbe of20 marks each 20 marks each willbe altoted for
viva-voce and sessional work.

SECTION -A
A. Preparation:

Preparation of selected inorganic comounds and theirstudy by lR,
electronic spectra, Mossbaue( ESR, and magnetic susceptibitity mea-
surements. Handling of air and moistuae sensilive compaunds involving
vacuum lines. Selection can be made from thefollowing.

1. Sodium amide. Inorg. Synth., 1946,2. 128
2. Synthesis and thermal anatysis of group ll metal oxatate hy

drate, J. Chem. Ed., 1988.65. 1024.
3. Atomic absorption anatysis of l\4g and Ca_
4. Trialforyboyborares - Preparation, lR; and NMR spectra.
5. PhBCl, Dichlorophenylborane -synthesis in vacuum tine.
6. Preparation of Tin (tV) iodide, Tin(tv) chtorideandTin ( ) iodide

lnorg. Synth.. '1953. 4. 119.
Relative stability ofTin (tV) and Pb (tV). prepaEtion of ammon-
ium hexachlorostannate {NH.), SnCL, ammonium hexachloro-
plumbate(NH1) PbCt.
Hexa - bis (4- nitrophenoxy) cyclotriphosphazene.
Synthesisof TrichlorcdiphenytantimonyM hydrate. Inorg. Synth.
1985.23. .t 94.
Sodium tetrathionate Nar qO..
Melalcqnplexes of Dimethyj sutfoxide (tR): Cuclr2.DMSO,
pdcl,. 2DMSO. RuCt,,4DMSO, Chem. Edu, 198219.57.
Synhesis of metal aci9lacebnate : Magnetic moment tR, NMR
Inor, Synth. 1957. 5, 130: 1963. i. i83.

'13. Brominalion ofCr (acac)", J.Chem. Edu., 1996,63,90.
14. Magnetic momentof Cu(acac),H,O
15. Cis and Trans lco(en)-Ct-t. 

- -

'16. Separation of;ptical isorirlr ofcis-[Co(en12 CplJ.Chem. Edu.
1960. 4:169

17. lon Exchange separafron of oxiJation sbte of \€nadium. J. Chem.

7.

10.
11.



itt+t
{gT{FI llr€rsq.sq.s. 3ifrq

18.

B"i'l$ii3l.:l:61lll,fr HliL?"'o',"u""ucricr(acac)3
inorq. Svnth , 1972 13 184

rs il";;;;i;;;r Hl N ois Galicvldeh1,de) ethvlene' salen H, co(saren)

.1. c'nem. EOuc.. tgZZ S4' 443; 1973 50 670

;##Hilior o; il"ipton tv co(saten) eccr 9T-1"',i.l'lntu
;$;: ;i"lJi-"; i,Geriaoo'itvittr -ctrct",{oeoy^sjl::ll

zo Fi'i''o- "it"rrl 
dioline u-se^itas rneo6t-?:,1"i5ii"i'ii

llffi:i:db#:;dzilaez+zs,'r'cnu edu is84 61 645:

1982, 59, 1052
25.
26. ;;"#;;;i;iili;;ir' "" "on*rs,on 

orpry^t"ne to terephlharico",iiii"",io"'oipno"pn*e Ph3P and its-transition::f] f.Yfi:i;

""ii-""-t"ryr,ii 
uv coa.2 (!r9T99""""" -9lv"9l

SECTION . B

,t. ln"uj;3l"tfJ;u,,, *ith a multrdentate lisand : a kinetic experiment

,,,mlm ;"Jtmxr ii;;*"13ii.,13.'"',,11;*

,. l;::X,f#;33i1"'#;Y1 ff;ll&u 1e66'43' 73; 1s76'

"i'#,lini;mr',1::'tffi fl ?5i#:i;3,'5Ef$':g;JY"

1. lnorganic Rgactlon Mechanism :

Kinetica and mechanism of folowing readlons:

i 

- 
irl"tit tion r""ctions in octahedral complexes (acid hydroly-

sis and base hydrolysis)

ii. Redox reactionin octahedral

iii. lsomerisation reaction of octaheclral

Bio-lnorganic chemlstry I

i. Exba;tjon of chlorophyll from green le€ves of students chorce
' 

6eplratio" ot cnrorophylls and thek€leckonics specrral study

ii 6i''r1-oio"tion 
"tuoy 

;f iu(ll) Ion with biologic€lv important amin-

oaclos.

3. lnorganicPhotochomlgtty:-' 
i. 

-'Svtttr*" 
"t 

p"tassium fenioxalate and determination ofthe

intensity of radiation'

ii. Photo-oridati;n of oxalic by UO2 sensitization

iii lji";il"ii"iiii,t'i"" orHl;nd Determian of its quantum vierd

.vr{.S. (siftq) {srr{ rre
Books Suggsstod -
1. A.W Adamson and PD. Fleischaner : Concept of inorganic Photo

chemistry
V Balaniand VCarassili : Photocheistry of coordination compounds.

K.K. Rohatgi irukhergee I Fundamentals ofPhotochemistry
Quarterly Reviews 21 ,21 3 ( 1 967)

Coordination Chemistry Reviews : 3,169(1968)

Quarterly Reviews : 8,422 (1954)

G.L. Eichhorn : Inorganic Biochemistry, Volsr l,ll.
M.W Hughes norganic Chemistry of Biological Pfocess.
Purchell and Kotr: Inorganic Chemistry.

R.C. l\4ehrotra andASangh : Organometallic Chemistry : An lnt.od-

2.

3.

4.

5.

7.

.8.
L
10

ucton.
1 1. J.J. Lagoswski : Modem lnorganic Chemistry
'12. Cotton and Wilkinson Mh) Edition : Advanced lnorganic Chemistry.

sEcTroN - c
l. Complste analysis of alloys, ore6 and mineral .

NiAlAlloy (b) Ag, Cu, Niand Zn allby
Cu, Niand ZnAllo (d) Stainless steel

Dolomite Salica Sesquioxide, Ca, Mg

Haematite, Silica, Al, Ca & Mg-

Bauxite Silica Fe, Be.

2, Inorganic prepaEtion of advancEd nature :

Comolex salt of Cobalt and chromium with various @ordination
spheres. Barium tetrathio corbonate, Ammonium tetrathio cupprato po-
tassium perchloGte Red. l\4ercuric sulphjde, Ammonium meta Vana-
date, tin (Vl) lodide, Silicotungestic acid.

3. Exporiments baed on the following instrumsntal techniques :

(a) Colo.imetry and spectrophotometry, Beer's law' stimation of inor-
ganic ions, pH various ofindicators and study ofcomplexes byvarious
methodsAbsorption 6pectra jn visible and ultraviolet region.

(b) Potentiometry - Dissociatjon constant ofacids, Redox potentjals
and study of complex formation.

(c) pH metry - Dissociation constants of acids, study of complex.

(d) Conductometry Determination of solubility and solubility product,
Dissociation constants of acids and quantitative determination of mix-
tureofhalides.

(a)

(c)

(e)

(0

€)



$.Te.ff. (aiftq) rsr.r{ ?rrq 37sq.s{.S.

a*ii,joi l'ilii"ii!'p"iitiars oi 2n aio caa mi'm and their determina-(e) hy. Use of dropping mercury and ::a]iJ'9-{{:1
Jones Elementary Co-ordination Chemistry
BailerChemistry of the Co-ordination Compounds
Liwis & Wilkins Modern Co-ordinetion Chemistry
Basalo& Perason Mechanism of Inorganic Reaction
Martell& Calvin Chemistry ofChelete compounos
Hahan University Chemistry

tion in trace amountand study ofcomplex''- 
(t) Opot" to."nt teasu'ement of dielectdc constants of liquids'

calculation of diPole momenl

(g) Other experiments of Advanced Nature'

Bdoks Suggested.

t- 
-coooi"na 

tn,fki nton Advanced inorganic chemistry 3rd Ed'

2. Dey and Selbin Theoretical Inorganic Chemistry 3rd Ed'

i. Emeteus anc nnoerson Modern Aspects of lnorganic chemistry

4. Barnar J. Theoretical Principles of Inorganic Chem|stry'

5. Pauling The Nature of Chemical Bond

6. Gilerath FundamentalConcepts in Inorganic Chemistry

i. o""g,1"" a M""o"nialConcepts and Models in Inorganic chemis-

g ;arvevand Borter tntroduction of Physical Inorganic Chemistry

n. Or*ir""O Orrra"t Introduction to Advanced Inorganic Chem|stry

10. Draqo, R.S. PhysicalMethods in Inorganic Chemrstry'

il. w"ioington t'lon Aqueous SolventSystem Pan l& Il

12. Chemistryin Non-squeousSolvents

'13. satya Prakash Advanced chemistry of Ray ebmems

14. MoellerAdvanced lnorganicChemistry

15. Rabinso and Helsop Inorganic Chemistry

16. Glenn and Seaorg TheTransuranium Elements

17. Moeller The Chemistry of Lanthanides

'18. JuUy N. Synthetic Inorganic chemistry

ie. !iJ"o" il"vn"ro comprehensive Inorganic chemiskv vol 
.l 

to xlv

io. iiJl"a"ia r*nnedy Intrcduction to Radio chemistry chemistry

of Nuclear & Radiation ChemistrY

Overman Basic concepb of Nuclear chemisuy

;;d Text Book of ouantative Inorganic Analysis 4th Ed'

M;s and thoms Advanced Analytic€l chemistry

Avres Quantitative Chemistry Analysis

T;eadwell and hall AnalyticalChemistry vol land ll

er-"-"i;i"nktrh" u"" of organic Reagents in InorganicAnalysis

Figgis Introduction tc Ligand Fields

Nettre Co-ordination Compounos

29.
30.

31.

32.

u.

37.
38.

39.

21.

23.
24.

26.
27.

28.

SPECIAL PRACTICAL

100 marks

Note: LaboEtory course with Gmup'B'willbe of '12 hrs duration spread
over two days. The examinee will have to perform th ree experi-
ments (oneeach from section A,B and C) These experiments
willbeof 20 marks each,20 markseach willbe alloted forviva-
voce and Sesionalwork.

SECTION.A
A, Multi€tep Synth$ls ot Organlc Compounds :

i. Beckmann Reanangement tBenzanilide fom benzene (Eenzene
Benzophenone Bnzophenone oxine Eenzanilide)

ii. Berzilic Acid Rean-angement : Benzilic acid from Benzoin (Benz-
oin Benzil Benzilic acid)

iii. Skaraup's synthesis (.synthesis of heterocyclic compounds)
Quinoline from 0 -Amono phenol.

iv p.Bromoaniline from Aniline
(Aniline Acetanilide p-bromoacetanilide tr'bromoanitine)

v FNitroacetanilidefromAcetanilide
(Aniline Acetanilide p-Nitroactanilide pNitroanitine)

vi. m-Nitroaniline ftom Benzene
(Benzene Nitrobenzene m-dinitrobenzene m-NiLoaniline)

vri. Acridone f.om Anthranilic acid
(Anthranilic acid o- Chlorobenzoic acid N - Phenylanthranitic
acid Acridone)

Malik tuliand Madan Selected topics of lnorganic Chemistry
Benerjee Fundamental principles of Inorganic Chemistry.
Emeleus & Sharpe Modern Aspects of Inorganic Chemistry
Eailars, Emeleus Comprehensive Inorganic chemistry Vol. lto V
Emeleus Inorganic Chemistry seies on Vol. I to x.



yeast to yield enantiomeric exces ofS(+) ethyl3hydroxybutanone and
determine its optical purity.

SECTION -B
B. Exttaction of Organic Compounds frcm Natlrral Sources :

i. lsolation ofcaffeine hom leaves.

ii. lsolation ofCasein from milk.

iii. Isolation of lactose from milk.
-n, 

lsolation of nicotine dipicrate from tobacco.

v lsolation of Cinchonine from cinchona bark.

vi. lsolation of Pipednefrom blackpepper

vii- lsolation of Lycopene from tomatoes.

viii. lsolation ofB- Carotenefrom carloF.

C. Spectroscopy
Indentification of organiccompounds bytheanalysisof theirspec-

traldata. (UV lR, PMR, C[4R and l\4S)

D, SpectrophotometrlcEstimations:
i. Aminoacids
ii. Carbohydrates

iii Ascorbic acid

iv. Aspirin

v Cafbine
sEcTloN -c

Estimatlona :.Any one otrhsfotl6wing estimatlons -

i. Halogen (ref. 2, P. 416)

ii. Hydroxy group (ref.2,p,450)

iii. Amino group (ref.2,p,463)

iv Carborygroup(ref. 2,P,445)

v MethoxylGroupGef.2,P,497)
vi. SugaF(ref.2,p,460)
Preparalion ot dyos -
i. Indigo(ret 1,p.980)

ii. Alizadn (rei I,P.928)

iii. Malachite green (rel 3,p.3440)

M .Methylorange(ref.1,p.624, rc1.2,p.214, rct,3,243)'

1.

?f

viii. Enzymatic Synthesis
Enzymallc reduction : ction of ethylacetoacetate using baker;s

v Henylaxo B-naphthol (rei I,p.622)

vi. Other dves of industrial imDortance

vii. ldentificatiion of a dye on textile fibres (ref 6.p.391, 402)

viii. Quantitative estimation ota dye in textilefibres (ret 5,p.519)

Ref. Bookg
1. A.l. Vogel, Practical Organic, Chemistry 3rd Ed. Longman Group

Ltd., 1956.

2. FG. Mannand B.G. Saunders, Practical Organic Chemistry4th ed.

Longman Group Ltd. 1974.

3. R.D. Brewster C. Vannerweo, WE. McQuwan United Experiments
in Organic Chemistry 2nd Ed.D. Van Nosterand Co.lnc., 1954.

Note: Laboratory course with Group 'C'will be of 12 hrs duEtion spre€d
over two days. The examinee will have to perform three expe _

ments (one each from sectionA,B, and C) These expedments
willbe of20 markseach.20 marks each willbe alloted ffor viva-
voce and sessional work.

SECTION . A
Polyme6 :

i. Preparation and characterisation ofplymers, Degree of
polymerisatjon.

ii. Molecularweightdetermination of polymers.

Klnetics of polymerisation.

Reaction in micellar media. Kinetic study ofRedox Reactions.

Glass transition iemperature.
Mscositand Surface Tension of polyme6.

SECTION - B
Matedal Scionco
1. Growth ot Single Crystal

i. by Melt Growth

ii. by Solution GroMh
iii. by GelG.owth.

2, Doping in Alkali halide cryEtal3.

2.

4.

SPECIAL PRACTICAL
RATORY COURSE WITH GROUP 'C'

'12 hrs (in two days)
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