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CH 601: Reséarch Methodology

UNIT -1 [14 hrs]
Scope of rescarch in chemistry, types of researciy - basic and applicd, frontier areas of
research in chemistry, interdisciplinary rescarch, outstanding discoveries and Noble prizes
in chemistry during the last two decades. Choosing problem for research consistent with
fields of research interests of the students and guide-literature study by a systematic
reference work involving the use of books, monographs, periodicals, abstracts, documents,
ieviews, reports, conference procecdings, patenis and dissertations, vnder the supervision
of guide - on-line acquisition ef literature (c-journals)

[14 hrs]

N emd

UNIT - (I

Rescarch Problem- Identification, sttement of rescarch probicm, objectives, des

execution of experiments, collection and interpretation of experimental data, arriving a
conclusions. Reporting the results of rescarch - sivle and formai — title, abstract, the text,
references, tables, figures, elucidations, quotations and footnote. Writing of rescarch

papers and dissectations.

(14 hrs)

UNIT - 11
Errors and aralysis of ox pcri' wental date lidsitication of errois - aiTors in observation,
accidental and systematic ervors. Significant figures <

of errors - curve fitting and regressionenalysis - eats of statistical significanc 7 hrs.

nd cot npu:ulmn statistical treatment

General awareness of computer hardware, LrLocomputer memory, /0 devices,

mh,mui un Storage, switware SO0 Elsy r_,} S E cempuaters "(‘ll cation of COmpuicas,

programuning languages, computer program’s, stored progrun concept, operating systems,
7 hirs
hres.

DOS zud its usz, Algorithin, program flow charts. 7

UNIT -1V [14 hrs]
Inteeduction to computer applications and pru"ramming in chemistry
Appliciations ol computers in chemistry, Peotfamming cx2mples and use of software
packages in cheniisany O hrs.

Chemical L,uuu(mn Popularizatien of science education. Socia! and educational

applications of chemical knowledge. 4 s,
The changing face of chemistry: ldentification and u.\unpmuv ol key concepts in
chemistry. Preparation of audio-visuals for teaching chemistry - 4 hre.
Reference:

L Anaerson, Dursm:l and Poole, Thests and Assiziiment Writing, Wiley Lastern, 1977

2 A M. Heiss: Challenge o graduate students, Jossey Bass Inc

3.3 Topping: Erors of obscrvation and their treatment, Champun and Hall (1972

- LN Gibra: Probability and Stastistical inference for scicntist, prentice Hall (1973)
l\ V.Raman: Computier in chemistry, TMHE N Delhi (1993)

PN Arorar Programuoning with b,mL tor computery, Chand and Co., N, Delhi (1987
7. Rembumar. P rogranuming with Fortran - 77 Tata = McGraw Hill, New Delhi (1987,
8. V. Rajuraiman: Coipputer | xcwmn*.iruj, in Fortun IV, V. Prentice Hall, N Delly (1887

9. Chemucal Abstrocts. Moitog and internct Services
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CcH 602 Theoretical Foundations in Chemistey

Unit -1t Molecular Symmetry and Group Theory:

Molecular wamc\ ry —SY unetry elements and operations :
Group theory ~ Concept of a groups definition of po'm\ group- C\as,siﬁcmon of molecdes.
Group multiphict ation tables: Matrix rcpv‘sﬁ’mwt sons of symmmetsy operations: chass
similanty an%{ormm\on reducible and Jrreducible reprcsmta(\ons. The great
Orthogons Ality theoreitt Characts! tables, rehuons\w\ petween represenla\'\ons and wave
{unctions. Group theorY and hybrid orbitals. Group theoty and \AO S. Molecuit
vibrations ~ Symmetry types of pormal modes o vibratons. gelecuion rules fof
fundam< ental inrational {ransitions. syminetty consider ations 10 d¢ terming IR active and
Raman active 1in€s - \7 hrs)

Infrared and R‘\m’m Qpcc(row Py~ . Theories and instrume sntation, Qyretching @ and
pending ¥ Abrations, © Charact reriztic grevp frequencies and their gependenc® on chemical
cavironment: gV and visible Spec ciroscopy ~ Principless ‘\’\S\\")\ﬂt‘.(\"\\\O'l and

app\'\c:‘.\'\m\s. 7 s,

N‘r‘ 11 {\;hr\)

Rcsnn‘mcu Spcc\rmc“\ v+ Nuelear Magnetic ruso.\bn“ i - principles and.appli Lul'on e

structure elucidations: "\stmmcnmum\ e MR, wPR and s 'mvhcat Lons. § WArs.

Electron spin resonancé = principles, u‘suun"m'u.o:\ and sampling. SR of or-l'\mu fiec

radicals 10 solution, InOT& anic radicals ¢ and transinon ™ etals. 2 Wrs.

Mass Svcc(romc\ ry - Pnnf'\p\cs msmxmmtam , int rerpret ration of mass speeteds

fragme ation PrOCE3STs: Techniques of ioniza ot Maldi_mass: 7 iirs.
hwmambr. phnc NoethpGst DS and @ pn\\"'\mm of columt: papeT. (ean ayer ¥ |

chrom?a (ogmp\nc \Cf\\mques HPLC (;} SENGS, and 1O 2 s ¥

hermal { Analy 5 = 10 DTA and DSt prin 'p md .mp\um\nn_ BRI

NIt -1k (14 brs) :

Composite problems involving the dpphutm a5 of UV, 1R, pm\on and C 13 NMR and

mass gpectrosc .0pIC {echniques: “giructural clucidatiod of organic molceutes 6 s

Reagents and R action Mtc\mmsms. Classi fication of reagd yent @ and ‘mumn
nudcoph‘hc glect wophilic sub\m\mon reactions, R(,awu\<. u..'onmg_, carbonium wons.
""r\w'\m(m\,, free padicals, carbenes and nitrenes: Methods ot dc\"vm\\m o peaction

mecha NI hndm and now- winetic mg,l\m\‘..\‘ mecha Anigns of o cidanon T redud non

“ J.
f;.a

reaction d gorme 16 aportant pamed reacions (o organie chemistty 3 Virs.

1

Awmmc(r c Sy nthesis: The chiral poot. & amino &€ ids in the Y pehests b
b‘n?od\uqi‘nci carbohy dratcs, pr«-panmm ot tomaial from D-ma WAitos ch:\-!\hl‘.
model < and Cram 3 ~helation control RREE

UNIT - e Ther modyn: AMICS, Kineties and € atalysis 14 \W‘\
f-ntropy ¢ and Free energy cOnc epLs. concepts A A ermit ~ology fia) Kinetics, me gaales
{echniques of mcn\*nrcmcms of concem? ations — &0 aventiol au“ and fast 1€ A iQues
T mmnu\ rate cquutions - methods o dc\cm\mu‘" rase laws. Transition st ate thee?y m-d s
pt‘m:\&m'\ 10 rcm‘b-m« n colution. /\‘!"wz\'\‘.ou Dars m\e\“r\ and (heir uses: pote m'x‘ paetey
cofaces and their &P 1cations. Cffect € f su\\st\lugms LFER, kinenic icotopic effect.

LTomogeneots & hetens ageneous cma\ys".&'-mcu\ Lanism of surface €8 ctons.

1k (’\’.R\‘\(’\;S:
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NG Ramknishnat and M.S. Gopinantiar: Group theory in Chemistrys Vishal (1988)
_A. Cottor: Chemical A'pp\ica&ions ofGroup theory, Wiley, New York (1993)
C.N Banwell: Fundamcma‘.s of Motecular Spcctroscopy, Tata MeGraw Hill, 1997
willadd, Mentt and Dean: !n,stmmental Methods of Analysis, MeGraw Hill (\993)
RS, Drago: Physical Mcthods 10 Jhorganic Chemistty, Affiliated East-West (1977
5. P.S- Walsi: Organic Spcctroscopy, wiley Eastertt New Delhi (1990) .
1.5 W, aicLatternty, W.A. Benjamin Meulo: \mcx‘prclulion of Mass Spccuoscopy. 2% ed
RN Sitverstein, G.C. Bassler and T.C. Monnill: Spcctromclric {dentification of
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Quganic Compound, Wiley (1991)
g W, Kemp: Qrganic Sp‘:cu’o:;copy‘ FLBS, Mac nitlan (1991)
10. E. A Edsworth, David W.H. Rankin and Srephen Cradock: Structur
|norganic Chemistiy. Blackweil Seentific publications. London, (1991)
11. D.A. SKkoog and DM, West: ¥ dnciples of\nsxrumcnm\ Analysis, Saunders (198)
12. Concefts and Models in lnorganic Chemistry- Douglas, Alexander & scDanicl.

wilay (2001) )
13. Comprchcns'\vc Inorganic Chetnstey =~
14 Advanced Quganic Chennisiey _ 3 Mareh Wiley

of Organic Compouids ~ Nasipuri, New

(reeves, Worren & Wwotehrs — Oxford U niv

al Me thods

£d. I C Rauar, Pergamoent Press, 1082

15 S&cruoc\‘.en‘dstry’ Age ‘.nlcmu\im\;\‘\.
Press.

16. Ocganic Chemistry Clayder,

CHG) 1t Coordination Chemistry ‘

(14 hrsi

IBINIRE
r Compounds: Metal aqua

vyrification and Charucu;:nzalion Gf Pt dinetl
d ionit Viguidss ch:‘nmumgx;‘.phic methods, crystal grow (h metiwds,
2(hods, sol-gcl, sonochemistys Microwave.

upmnm‘.ccu\.nr systems.

Syul'ncsi:',,
jons, solvents ait
tods of syn!'nc:»'x:i- Gl state-

Newer me
and r’:\cC\\uQ'nCﬂ\\C(ﬂ. S

assemblies apd setf-aose mbly
UNIT-L: (A8 his)
Physical Methods 01‘\'k‘.;xx';\uu'\.';.mc,n— Case Stud'\cs:’;\’.\'x\‘\, ESR. ENDOR. NRD,

Raman and ET-IR. Resonance Raman, Photoelectron, NMoss
E‘.c:\rod‘.cxnicu\,'\'Jplicz\'\, MCD, Mass. So\.\';\loohrom'-.sm, Elcet

bauer.
onic spi Crosa-Ovel

(14 b s
iron-sulphut
heme-

unNtt -l

B".()-ccordinmiun Chemistry: LEiectron tra
odoxins. lon pecoanition and
Lwation, 7i0¢

pstor systenis: cytochromes,
proieing, cupt Transport. Dio.\'ygu\-bind'\ng proteins.
pcroxidasc:;. copper oxidases, attrogen t hydrolases, bioorg;\nomcm‘.\1c
chemistry of Co & Ni.

LINIT-IV: {1 hirs)
;\pplic:‘.('\u ns: Catalysis- ;éo‘r_\'n:('ﬁ";\ki&\h, \1)‘3(09&1.‘.“01‘.. CO addition, C-C cross couphiny’
( -hoteroatom Cross coupling. § awis acid catalysts, s:upyn_mcd wetal catalysis. biomedicst

;\\,\p‘-.ica.ti;ms:.

e lereince:
1. Comprehenstve Coordinationn Chemistoy L)AL MV erty &1 J Meyer B
4G Wilkinsoi. Pergamodn i VRN

AR

S N A
Shs0and e

Comprehensive Coordinatien Chemistoys ks



CH 612: Analytical and Qtructural Chemistry

UNIT - [: Analytical Techniques {14 hrs).
Introduction: General Description of *chromatograpiy, migration rates of solutes, Band
broadening. column efTiciency and resolution.Jon exchange chromatography @ Structures
of resins. selectivity, capacity of resins, remcvai of imerfering 1oms, concentration and
recovery of trace metals, arion and cation separations and apnlication for the separation of
lanthanides and  actinides. Techniques of colunn chromatography, siz€ exclusion
chromatography. Gas Chromatography : Principies. columns and detectors.

’ 5
UNIT - 11: (14 hrs).
HILC : Principles, equipment, columns, detectors, choice of column, materials.
Paper chromatography: Thzory and principle. Techniques; one, 1Wo- dimensional and
circular paper chiromatography and applicaticns.
TLC: Efficiency of TL plates, celection of stationary Lmobile phases
AAS: Theory, werking of AAS instruments, anaiyticai anplications. interferences.
Fmission Spectrascopy: Flame FEmission Spectroscopy, plasma emission spretrometry,
Principles of flame photometry. evaluation methods in flarne photometry. interferences.
Molecular Luminescence Spectroscopy: Theoury of fludrescence and phosphorescence
Tuorimetry in qunnm;uive analysis, instruments, fluoiescence and structure, fluorescence
quenching, phosphorescence method, applications in quantitative analysis.
UNIT - I {14 hrsl.
1ioht-Seattering methods: Nephigtometny& wrbidiinciry-theary, ~ffects of concentration,
patticle cize&wavclength on seattering, insirunantation & appiicmion.f\cti\'aliim analysis
Thermal methods: ‘Thermogravimesric anakesies Instumentation, factors affecting the
results and ;\pp‘.icat'\ons.Differcmial thermal anufy sis, simultaneaus DTA-TGA curves.
Differential scanning calorimetry, applications.
Ilectrophoresis: Theory and classification, Factors influencing mobility, macromeiccuiar
size and charge. interaction =with suppering electroiyte, pH and concentration

discordinnities. Factors affectimgclEs ropheITHEphpnoend. clecirolysis, electrousinosis,

temperature and supporting. media. Instrumentation and methodelogy.

UNIT ~ 1V [\4\1!'5'1,
The Crystal Strueture Srudies: Diftraction of X-Rays by Crostals, Stages of X-Ray Siructur?
Analysis of Single Crvstals, X-Ray Diffractometers  for Investigeting Single Crystals,
Determination of the Crvstal Orientation, Unit Cell and !ntensities, Characterisation and Data
Collection, Structure Solution and Structure Refinement - SHELXS, SUUELXL and cthe
PrOgrammes, Calculation of Molegutar Parameiess, Graphical Visualisation, Plotting and

other Analysis, Ddocument Preparation and Word Processing, A introduction to packing of

molecules in the erystal structures and Hydrogen Randing. An introduction to powder diffraction

REFERENCES :

1 G.D. Christian © Analy tical Chemistry, (4th Ed.). (John Witey ), 1986,

> R.A.Davand AL Underwouod Quantitative Analysis, 3% g, (Prentice Hall, india), 1993

Vi Wiiard, L.L.AMerrit and 1.J.Dcan, {natrumental mmethods of Z‘.(l:‘.l)'>i_<,(7m 1°d.) 12388

1 3K Sharma, In strumental methods of chemical analysis, Goel publishing House, 2000.

< Skoog, Holler and Nicmau: Principles of Inst? smentai Analysis, Harcourt Afca, 2001

6 Structural Methods in [norganic Chemistry, Vol i & 11, B.AY Ebsworth. D W H. Rankha & 8.
('r;gd_nf;k‘ HL’}CL\\'&'“ S'.:icmiﬁu 1001,

- A K Tareen and Kuity, €0 stallography. Uiniversits Press, 2002,

L F CLadd Mark & Patiner, QAL Strutire Determination N-Ray On sullopraphs,

"
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CH 62j: T{e‘r.crocyclic and Medicina| Chcmisn}'

UNIT - {14 hrs)
Nomenclatyre of }{cleruq'ciic Compounds: Trivial o traditiona] hames, Equrjs,
Semisystamatjc Convention and Haatzch - Widman system.

Nomcnciature of polycyclic Systems: Trivia) names, [UPAC hames, Fusiop names,
Bridped ang fused struciures,  yop. Bacyer NAMes, - Spiro pames and naming of
cyclophanes.

lntercom'crsion uf!lucroc_\'c.'cs and Rcarrungcmcnts ofhc(cro’cyclic compoundy:
Reactions involving imcrcom'srsion ofhclcrocyc!es such as furan (o Pyrazole. Pyrazgle .,
tyridine, Isatip to Quinoline, satogens, Quinazolones and Cinnolines. Rcarrangczm-zzz»z
and ring tansformation of 1.13»'11‘1’;1201:5‘, Oxazoics, L.’Z,B-Oxadiazolcs, Pyridazin. ..

Quirozolines and Quinozaljy N-Oxides,

“HUNIT If [14 hes)
o

A Tew typiEzz! eXanmples of synthesis ufnun-hctm'oc_yclcs cmploying isoxazoles, | vazoles,
byran and pyridine derivatives.
Pim!ochcmistry of Hctcruc_vclcs: Ph(m‘v»oxidation of pyrroles, photochemica] feaction:
of Pyrazoles, 123 and 1,3,4—-maxznlc;;, I,2.3—«triazincs‘ l,.?,‘#qxndiazolcs, mono anj
disubstituted Ctrazoles. I’lu.ﬂochcmistr_\' of pyridazines and pyrimidines

UNIT -. 113 (14 brs)
Concept of prodiugs, wnelogecs: “ofcept of leaq molecules, ip drug desipn, factoy,
8overning drug desig, Drjg design throvgh meiecular dis;unction an through molecular
Conjuciion, 'i‘ai!oring of drugy through the apnlication of principles ofBio-isosL:rism

S!mclural!y specific ang lon-speeific drugs, factors responsible for drug teaching e
active sjte. 'I'hcrmodyn;unic aCtivity, Msyer-Overtop ¢nd Ferguson Theery, Biochemica
and PJ’I/\":Zi(’)]Dngﬂ:' iR forthatiqr: ading the developrient of new drugs, Quantitative
2ualvsis of S R, Fundamieniags OEOSHR, Objectives of QSAR. EXpression of biologica
activity, Parametees rejasg to—chenijent structure, Haneh analvsis & s application iy

Mcdicina) Chcmistr}n Sterie fopp of diugs, aplical Isomerism and biological activity,

UNIT v _ [14 hrsj
A detailed discussion includmg cl:msiﬁcalion, synthicsis, oyt {or idcnliﬁc;a!ion and
methods of 43say of h ﬂ.)”ouin;_: class of drugs. Antipsychotje 4gents, Anxiolvtics,
Drugs ugeq 13! hyperkinagje disorders, Hypertensive drugps, Cardiovascular drugs,
Antincoplastic agents and Antivira) agents.

Referenceg

LText book or Medicina) (‘.hczmsir}‘ by Burger.

Text book of Medicing] C'h':.rm:;tr_\' by Wilson & Gisvold

- Principles of Medicina) Chemistry. Willium O Poye

- Medicing) Chcmisny- Ashuthosh Foap

LA Joule and G.F.Smith: Heteroeyeljc Chcmisxry, (,':J.'nP,n'idchni\'crsiz_\.' press (197

L ro

: A.R.I\'a{ri(zky and C.J Rees: ("'or:;prchcns."\"c Heterocyelje Chemistry, Pergumon (1954 2

6
7. MR Barton and WD O)yig. Comprehiengive Organie Chemisiy, Vo I Heteroev g,

Sempounds. Perparion ¢ 1979y
Loy =3 ke

- F{,K:::ri:,-ir\): Advances i .'h‘l::rw:nli\ Chemisyy Vi }5.25, Academic ¢1o7s N

s



CH 631: Physical Organic & Structural Chemistiy

UNIT -1 . {14 hrs)
I'rinciples of Reactivitys An overview of kinetic concepts and analysis of kinetic resuits -

rates of simple and composite chemical reactions (simultaneous and consecutive), steady-

ciate treatment, empirical rate equations, methods of determining rate laws Transitien |
cate theory, its limitations and extensions. Applications 12 reactions i goiution.
Activation parameters {from experimental “esults. mechanistic significance and their uses.
General approaches 0 reaction mechanism- kinetic & thermodynamic control of reactions.

Reactivity-selectivity principles (Hammond's & Curtin-Hammeit postulates). 10 His.
Fast Reaction Techniques: Flow, flash photolysis, relaxation and NMR methods. A brict
molecular beam studies of reactive collisien. Kinetic spectrascopy. 4 lirs.

UNIT -11 114 hrsj

Potential energy surfaces: - Features & constiutlicn. Theoretical caleulation of L
Theory of kinetic isotope effects - Primary, secondary and sclvent kinetic 1sotepe ¢ffects.
Tunneling effect. Isotope effects with heavier atoms.: 5 Bis.

Substituent Effects on Reactivity: [nductive effoct, cloctromenc offect, substitutions anc
the energy of activation Hammett & Taft equations, LFERs, Deviations from Hammett
wain-Scott & Edward equations,

N

cquation. Dual-paranteter correlotions- G- & Or- scates: S

Vinstein Grunwald relationship, Isokinetic relationship. S Hrs
Golvation and Selvent Effcets: Cage effect, cffeets of ionic strength, diglectric cunstant
and solvation on rates of reactions (lon-on, on-dipole& dipole-dipole reactionsy 4 Hrs.

UNIT -1 t14 hrs)
Homogeneous catalysis: Tlectronic and structural ¢fiects on acidity and basicity. Acidity
fupctions - Hammett acidity fupetion and its applications. Industrial’ catalysts: caialyst
carrier, promoter, inhibitor & catalyst poison, 4 Hrs.
Reactinns at Surfaces: NMoehanisme of suroes oactions- Kiaetis effects of suriace
heterogeneity & interactions = surface inhibition and activation energies —surtace exchange
reactions~ TST of surface reactions unimolecular & pimolecular reactions. A hrs -
Micelles: Surface active agcnts-miccllisation. UM, micellarcatalysis.

Pharmaco kinetics: Pharma coneentration tung curve, protein binding and drugs, druy

digsolution rate, pl'::'.z':n:\v:o‘.\'inc'.ics applied 1w one-component onei mode! {calculation of

climination rate coastant & metabolism constant). S hes

UNIT -1V |
The Crystal Structure Studies: DifTraction of X-Rays by Crystals, Stages of N-Ray
Sructure Analysis of Single Crystals, X-Ray Diffractometers for Investigating Single Crystals
Determination of Crystal Orientation, Unit Celi and intensities, Characterisation and Doty
Collection, Structuic Colution and Structure Refinement - SHELXS, QUELYI. and other

programmes, Caleaiation of Molecular Parameters, Graphical visualisation, Pleting and
otier Analysis. Dadcument Preparation and Word Processing. An introduction 10 packing

molecules in the covstal structures and Hydrogen Sonding, An introducticn 1¢ nowder diffracann

REFERENCES:
| Physical Chemistry, st od.. - Atkins (ELBS) 1093
o2 Chemical Kingtics - 11 Laidler (Pearson {-ducation) 1987

~ . <
1 The Physical Bass of Orpanic Chenustey. 1 Maskill, Oxford Umversity Press.
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CH 633: Polymer Chemistry ¢
Unit 1 4 Y

Conventional and specialized methods of polymer Preparation: -Details oF free radicat,
ionic and coordination polymerization considering the examples of common industriaj
polymers. Few new specialized technigues - Metathesis, Group transfer Folymerizatio-
elel )

Chemical maodification of polymers.

Unit [] 14 Lrs
Properties and behaviouy ofpolj.'m(;-r:;-solid state properties and behuviour of polvmers in
solution. Techniques of Analysis and ('h::racv:rs';:mi(m-Ph_\'Sica.’, Anuiviical, MICrGscopic
and

SPectroscopic methads of characterization

Urit 111 M
Engincering and Specialty polymers: Blends, composites, |PN Systems, conducting

pelymers, lquid crystalline polyvmers: Structuraj requirements, Preparation, Properties an:
applications.

Unit 1v 14 hrs
Degradation ang stability. Modes of L)eg'adarion, Polymer waste disposal techniques,
Biodegradable p!astics.Ph:lrmuccuti':al and Meding] Applications of polymerg.

REFLER ENCES :
L. Text book of Polymer Seience 1\ Billineyer ( Wiley)
2. (’;‘onlcnumrary Polymer Ch:‘fmisrry-H.R.AHcc\c!\ and F. W.Lampe (Prentice Haii)
3. Polymer Sci-.'n:c:\’.R.(?owarikcr. N.V.Viswanathan & T.Srcc;ﬂm:’(\\’i!c}' Castemn)
4. Polymer sciencl and Technology LREried (Prentice Halty,

N
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