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SEMESTER-11I

Time Allowed |

Paper Title of Paper Maximum Marks Contaet Credits
Code Puss Percentage 15% Hoars {Howrs)
Totnl | Externa | lntern T| P Exsmination
1 al
Care Subject
MCHE Analytical 100 70 i0 ol 0 4 hr
20T Chemistry
Elective Subjects:
Inorganic Specialization
MCHE Ligand Field 100 70 30 0| a d Y
23021 Theoty
MCHE Reaction 100 70 30 oo 4 he
23031 Mechanism af
Tramsition Metal
Complexes
MCHE | Inorganic 100 70 30 B 4 She
2304T | Spectroscopy-1
MCHE Inorganic 100 30 i -] 3 ohr
23058 Chemistry
Practical-1
MCHE Inatgunic 100 70 30 i fi ] ik
1306P Chesmistry
Practigal-1l
Elective Subjects: Organle
Specialization
MCHE Photochemisiry 104 Ta 30 0|0 4 Shr
30T and Perioyelic
Renctions
MCHE Chemistry of 100 ] a0 0|0 i Vb
2308T Nuturnl Produoots
MCHE Hetergeyelic 104 0 1o 0|0 4 Y
23007 Chmistry
MCHE | Organic Chemistry [ 100 70 30 06 1 fhr
210p Practieal-!
MCHE | Organic Chemistry | 100 L 30 0|6 } fibr
211p Praciical- 11
Elective Subjects: Physical
Specialization
MCHE | Fundnmentals of 100 bJi] 30 ] 4 e
2127 Spectrascopy
MCHE Statistical 1w ?ﬂ 30 0|0 4 W
23137 | Thenmodynumics
MCHE | Fundamental and 100 70 30 0|10 4 o
13147 Atmosphenc
Ifhonocheminry
MCHE Instrurmentul (00 T 30 D 6 ] by
nisp Physical
Chemisiry
Praclical - |
MCHE | Physical |00 T 30 616 3 fhe
21160 Chemistry
— Practivals - |




SEMESTER-IV

Paper Code Title of Paper Maximum Marks Contae Time Allowed
Pass Percentape: 35% L {Hours) lor
Hours Exumination
Total | External | Internal | I T| P
Care Subject
MCHE Environmenital 1o 0 30 10 0 Ihe
2401T Chernistry
Elective Subjeets; Inorganic
Specialization
MCHE Chemistry of 100 i) 30 mlo I
2402T Organametaitic
Compaunds
MCHE Advanced Topics in 100 0 30 1 o0 Ihe
2403T Inorganie Chemistry
MCHE Inarganic Spectrascopy | 100 70 30 qo0(0 Ihr
24047 ||
MCHE Inorganic Chemistry 160 70 30 nole Ghr
2405P Practical -1l
MCHE [Inorganic Chemisny 100 70 30 no|é Gl
24D6P Prcticals IV
Elective Subjects: Organic
Specialization
MCHE | Applications of Orgaric | 100 70 10 1:; 0 3hr
24077 Molecular Spectroscopy
MCHE Organic Synithesiy 100 70 30 40[0 3l
2408T
MCHE Madern Synthetic 100 70 30 40/0 3he
24007 Reactions and
Rearrtgements
MCHE Organic Chomiatry 100 70 Jo No|s e
24 0P Pructical -111
MCHE Organic Chemistry 100 0 30 aols [
241 1P Practical -1V
Eleetive Subjeets: Physieal
Specialization
MCHE X-Ray Diffraction and 100 70 30 1ﬂ 0 3he
24127 ather Technigues
MCHE Hiophysical Chemistry 100 70 30 q0|0 e
24137 ~und Advaneed
Speciroscopy
MCHE Polymers and Surfice o 70 30 A0/0 e
24 14T Chemistry
MCHE Instrumental Physical 100 70 30 do|6 Ghr
2415P Chemistry Practical - 11
MCHE Physical Chemisiry 100 70 30 aqole6 il
4|6P Practical-1l

Diviglon of murks for internad Assessmenn:
Performunce in minor Test/Mid Sem Test: 40%
Adgignenent/Projoey Semirar
Abtendipcy
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ANALYTICAL CHEMISTRY
PAPER CODE - MCHE 23017

Max Marks: 100 Credits: 04
End Semester Exam: 70

Internal Assessments: 3

Pass Marks: 35%

Course Objectives

The objective of this course 1o pequire the fundamental concepts. principles, and technigues
of modern analytical chemisiry in order (o equip thems with an analytical mindset and (he
ability to sulve a variety of analytical problems in an cfficlent and quuntitstive manmer that
emphusizes the fmportance of accuracy and precision in amalytical tesuls. The present
syllabus has been framed as per the latest UGC NET syllabus

Courve outcomes

Students will develop nn understanding of the chemisi’s broad role in measurement and
problem-solving for analytical wsks. The course will provide the concepts of various
atialytical techniques

Medium of instruction: English

INSTRUCTIONS FOR THE PAPER SETTER
The question puper will consist of three Sections: A, B, and C Settion A will have four
quéstions carrying 12 wirks cach; Section B will also have four questians carrying 12 marks
each, Section C will conuigt of 11 short undwer type questions that will cover the entire
syllabus and will be of 02 marks ench. Questions should be evenly spread over the entire
rnge of the syllabus. In no case, question should be asked from outside the syllabus, Set the
question paper strictly according 1o the instructions above,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
1. Answer five questions in all, selecting ol leasi two questions from esch section. The quesuon

in‘sisction C 15 compulsory.
2. Questions in yeetiohy A and B carry |12 marks each. The questioms in section C carty 2 marks
each,

Tlme Allowed: 3 Hours
Mux. Marks: 70

Muarks: 35%

Section - A
I, Sampling in anolysis: Theory of sampling, imporance of selecting a representative
sample, Criterion of 8 good ssmpling plan. Strlified sampling Vs random ssmpling
Minimizstion of varintion in siratified sampling, sampling plan for solids, liquids and
guses.
2. Relinbility of asulytical data; Etrors in chemical onnlysis, Classification of érrois
Minimization of emors, accuracy wvd precision and dejeciion limils. Improving acturmc:
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of analysis, comelation, Regression ond cobbmtion curves, hincar regression. Analysis of
varjance und it application in analytical chemisiry.

3, Polarography: Principle, residual, Migration, diffusion cuments, polarographic maxima
and method of suppression, advontages and dissdvaniages of DM.E Reversible &
irreversible processes, fimdamemtal equation of polor graphic wave. Derivation of
Ilkovie equation, assumption & deviations, Quantitative lechnique & cvaluation of
quantitative resulis, Amperometric titrations & Bjompomeine tirmtions,

4. Basic Principles of related 1echnique of Polorography, Alemating current, Square Wave,
pulse (normal and Differential) Tensometry, radio frequency and computer controlied

polurograph and its application.
5. Chronopotentiometry theory, cwewit  snd  spplicstions & e ; with
polaragraplry. o
Section - B

1.  Thermogravimetrie analysis: Introduction, Principle and Instrumentation, Faciors
affecting thermogravimetric results, applications of Thermogravimetry.

2. Differential Thermal analysis and differential sconning ealormeny an line analysis and
their interpretution.

1. Thermometric titrations:  Introduction,  theory, and spplicalions in acid-base
precipitation and complexometric tirations,

4. Specirophotometry end Colorimetry
Theory of spectrophatometry and colorimetry, Beer's law, Deviation from Beur's faw,
absarptivity, Pholométric securscy: Spectrophotometric titrations, ltmbion curves, and
mpplications o guaniitative unalysia,

5 Sulvent extraction: Distribution constant and distribution ratic and their imporianee in
solvent exirnction, synergislic extraction, exiraclion by solvation, lon pair formation.
Methods of eximction and their applications n walyocal chemisiry,

REFERENCE BOOKS

Chemical analyxis by Lattinen Harris.

Modern Polarogiuphic methods in Analytical Chemistry A. M, Bend.

Instrumentsl mithods of analysis Willurd, Merrit anid Dean

Vogels Quantitative Inorgamic anafysis

Vopels Quantitative Chemical anafysis.

Bagic concepts of analytical Chemistry BY S M, Khopkar,

Principles of Instrumental Analysis: Douglas A, Skoog, F. James Haoller and Stanley R,
Analytical Chemistry = Gary D. Christian, Pumendu K. Dosgupta and Kevin A, Schug.
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LIGAND FIELD THEORY
PAPER CODE - MCHE 23077

Max Marks: 100 Credits-04d
End Semester Exam: 70

Internal Assessments: 30

Paoss Marks: 358%

Course Objectives

To understand the basic concepts of coordination chemistry und the limitations of crystal field
theory and explain the bonding between metal jons and higends wsimg ligand ficld theory and
molecular orbital concepts. To study the splining of d-orbitals in different geometrics such as
octehedral, tetrabedral, and square planar complexes and imterprel magnetic properties of
covrdination compounds using high-spin and low-spin configumtions

Course learning outcomes:

Help in solving tumerical and conceptual problems related 1o lgand ficld spliting, moments,
and clectronic transitions. Apply ligand ficld th cory concepts in bioinorganic chemistry,
catalysis, and industrinl applications. Explain the origin of color and electrome spectra of
coardination compounds.

Medium of Instruction; English

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will congist of three Scctions: A, B and C. Scction A will have four
questions earrying 12 marks each, and Section B will also have four questions carrying 12
marks cach. Section C will copsist of 11 shor-amswer lype gquestions covering the entine
syllabus; each worth 02 marks: Questions should be evenly spresd scross the entire syllabus.
In no case, guestion should be asked from outside the syllabus. Set the question paper strictly
gecording 1o the instructiong abive.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
L. Answer five questions in all, sclecting st lenst two questions from each section. The
question in section C is compulsory.
2. Questions in sections A and B carry 12 marks each. The questitns in sceiion € carry
2 marks each,

Time Allowed: ¥ Hours
Muyx. Marks: 70

Marks: 35%

Section - A
I, Introduction

(n) Concept of Ligand Field ]:I!Ilv'!‘d'

-
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{b) Scope of Ligand Field
{e} The d and other arbitals.

(d) Qualitative Dememstration of Ligand Field Effcet
{e) The Physical Properties Afected by Ligand Field
(N Temic Model of Coordination Compournds.
(g} Crysul Ficlds and Ligand Filds,
2 Quantitanve Basie of the Crysinl Fields
{a) Cryswml Field Theory.
(b} The Octahedral Crysial Field Potentinl, Vagy
{c) The Efféct of Voo on d Wave Functions.
(d) Evaluation of 10 Dq
{e) The Tetrahedral Potehtial
3. Atomie Spectroscopy
(A} The Free lon
{b) Freo lon Terms:
fe] Tenm Wave Functions

(d) Spin-Orbit Coupling

4. Free lons in Weak Crysml Ficlda
{a) The Effect of a Cubie Crysinl Fleld on S ond P lerms.
(h) The effect of a Cubic Crystal Field on D tems.
(¢} The effect of a Cubic Crystal Field on F terms,
(d} The effect of n Cubic Crysml Field on G, H and [ term.

S.  Thermodynumic Aspecis of Crysial Fields
(a) Crystal Field Sabilization Energy.
(b} Lattice energy and C.FS.E.

Section - B

1. Free ions in medium and strong Crystal fickds
(1) Stang field configuration,
{b) Transition from weak to strong ervsial fields.
(e} Term energy level dingrams.
(d) Tunabe-Sugano diagrims.

2. Molecular orblial theory for complex joms.
{(n) Elementary Molecular Orbital Theory.
(b) Bonding in octahedral complexes.
(¢) Bonding in tetruhedml complexes
3. Flectranic Spectra of camplex fons,
(o] Selection rules and bund widihs.
(b) Spectra of ngueous solutions of [M (HaOW]Y.
(e) Spoctra of spin-frew ML"".

(4) Specim of spin-pafred ML",",

e} Speetra of distorted ociahedral complexes, < vlr"
(1) Specira of peimhedml compleses
(g} The specirachemical wnd nepheluuxetic series.
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(h) Charge trumfer spectra
4. Spectml and Maghetic propenies of Complexes of Non-Cubic Stereochetmisiry
(n]  Genernl
(b) Square Planar Complexes
(€} Squure Pyramidal Complexes.
(d)  Dodecahedral Complexes

TEXT ROOKS

1. BN, Figgiss Introduction 10 Ligand Fields

2 F. A Cotton; Chemical Appheations of Group Theory.

3 Juffe and Orehin: Symmetry v Cheimistry,

4. Philips Basic Quanium Chemisiry.

5. A. B P Lever Inonganic Electronic

6. Cary L. Miessler, Paul J, Fischer, & Danald A. Tarr: Inorganic Chamistry

7. F. A. Cotton, Geolfrey Wilkinson, Carlos A. Murillo, and Manfred Bochmann: Advanced
Inorganic Chemistry.

8. ). E Huheey, E A. Keiter. and R L. Keiter; Inorganic Chemistry: Principles of Strucnure
wnd Renctivity.




REACTION MECHANISM OF TRANSITION METAL COMPLEXES
PAPER CODE - MCHE 23037

Max Marks: 100 Credits: 04
End Semester Exam: 70

Internnl Assessments: 30

Pass Marks: 35%

Course objectives

The course on Reaction Mechanzm of Transition Metsl Complexes ams 1o develop an
undersianding of Ihe fundamental principles governing the reactivity and mechamsms of
coordination compuunds. 1 focuses on substitution, electron transfer, and redox reactions of
transition metal complexes, inchuding associative, dissociative, and interchange mechanizms

Course Learning Ouleormes

Explain the basic concepts and theories related 1o resction mechanisma of transitian netal
complexes. Differentiate between substitution, redox, and electron transfer resctions in
coordination compounds. Interpret kinetic data and apply e laws 1o inorganic reaction
mechanisms.

Medium of instruction: English

INSTRUCTTONS FOR THE PAPER SETTER
The question paper will consist of three Sections; A, B and C. Section A will have four
questions carying 12 marks cach, Section B will have also four questions carrying 12 marks
cach, Section C will congist of 11 shor answer type questions that will cover the entire
syllabus anil will be of 02 marks ench. Questions should be ovenly spread over the entire
range of syllubus, In no case, question should be asked from outside the syllabus. The
question paper should be set smictly acconding 1o the insmictions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

1. Answer five questions in all, selecting a1 least pwo questions from each section. The
guestion in section C is compulsory.

4. Questions in sections A and B carry 12 morks each. The guestions in section C curry
2 marks each,

Time Allowed: 3 Hourn
Mux. Marks: 70

Pass Marks: 15%

Section - A

{a) Ligand replacement rescton: Labile and et compleses, erystal  field
stabilization. general aspects, dissociation o displascement, clnssification of
mechanism, woler exclunge rutes, formation of compleses from aqueous ions,
equation and base hydrolysis, amtsck on ligand.

{b) Renctlon of Squure complexes: mechanism of ligand displaoement reactions, the
trans effect, civ-ellect.

() Metal Curbonyl renctions Renctions of octohedenl, reactions of binuclear
carbonyl, associative renctions, species with 17 clectrons.




d8) R fHER ommont Hlmbow sl Meory, sifter gpfer pEmteo,
HpuliB Hpidped Tty Hosdl IRBIY enimae Weeelictoly torm B oo
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i SeebaFeiel SRRy Ve endoed Rkl VbRivoofity e
atgmranrisd iy kit

Seetfian -
T Dreilturvy stfHun Su8 sspryfon Baoerion) rewfoe Geenf cemnmnte e
el S Bebvingr &7 el waE Wovemgplenes. Lewic's seidity of compleses, oxiifidise
fiEfin widaon of spocifie pufeeles Guleoped 08k FIX adidfideos. Orgeie Rafides,
wiksftiiitn Wi Qi ey thellscies], wedtcre ofimianBon. nsewtion coastines. erion of
grdiun tuinbeite. dheeion of dloss aiid TC weatuinited  compountds. cleavage of C-H
Pt Afnee Acfieaton. oyciohouten weiboes.
9) Sertfifyy Cuporni 8F VIeHD compietes
o A7) Silope e tiddbad 5 JobTs misihiad of continusus varisfon (B Sofubility
ot d (w3 Widle- Fadis prfhead
161 Genvrdl malhods: (8) Bjerun’s potéwiowwrrde method B) Ledens melkod (e
1ok Enchunfic ‘method (&) Polurographic methods: Linguoes method. Defond &
FhumTs-medhod.
@r) Fwctos Sfeellng fhe asibity condrns
A Sl e
(il Electroantic
(A7) Chiflure wiien
Conrze Lsuring Outcoment Explain the bale concepts and theories reluted ro
reaction  mochunlemy  of mansition  metal  complexcs.  Difforentiote  betwen
aubdticition, redox. mnd chectron erensfer resctions m coordination  compounds.
Inierprel kinote duts ond apply rate laws (o Inorgamic feaction meshanisms

ﬂkﬁﬂﬂm BOOKS

Conon wnd “Willlingon; Advenced lamgamic Choniiry, John Wiley 5% Edinen.
Eiwards: dporgmic Resctions Mechamsm, An lonoduction W. AL Bencamm, Inc. [%45
Shnver. Atkans ond Lopgford: Inorganic Chemisiry, Oxford Liniversity Press. 1990
Jonen and $omes; Sememtary Coordination Them wtry.

Poloragrmphy aof Mo Complexes by DR Cron

T Bawolomnd . & Fonrson: Mechamizmy of o gonic Reeerion o St of Mend
Caopleorn an Solunon:

I F Huheoy, E A Keuer. nod B, L. Keuer: Ivwgonic Chembry: Principler of
Sirture and Rosoanair,

i Raib F Porwoll and Johs © Koue Inarganic ey,
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INORGANTC SPECTROSCOPY-
PATER CODE - U YIE 206T

Thee Al firke: Hi# € ruifime 54
Eud Suen e Ecyi: 7

Frwrud] Acarcempiie 30

Trom WMirks: T80

s difucfies

W feepacs da e fitciiien dndtrerieiion. 40l applentfans of oribus specnvirapic
bl eutth 4 TTW-ANble, Hfraied (1R), Ramsl sed eleetronic (pectrascopy. The doome
s 4o develop s endimlihditp of How dletmomugnitic ritfuffon mberscts with muster und
Bow dRis Hoeeetion  dgdmiiines  tholocels  wructore, boodimg. syminetry, and eleeiranic
tranaitiung 4o thorpaple shaess. Stoderits Moo Tewn to interpret spectial dote for idientifying
fimutiond proaps. soordinatioh modes, i geoniéiicd! featires of meml complovid.

Conrme Laurobig Outoomes

Al soverssfl  oomplation of norgamic Speciroscopys | stodents will ondersiond he
Fonfunets] (winciples wnd Srafromiomstion af important spectroscopic léehnigues psed i
moruanic <Hemtstry. They »ill be able 10 fmerprer UV-Visible, IR, Ranmn, and clectionic
gpecim o Shamuienze inorgamc compoumde and  coordmanion complexes. Sdems wili
devilop the dbiity 10 sunalyze molecoler unienme, bonding. wymmetry, and glécnonic
Iraniftiang swing spectral daa,

Medium of fnstraction: Enghish

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will consst of throe Scovions; A, B and € Section A will have foor
guestions camying 12 matks cach, and Scciign B will also have four questions camymg 13
maths sach, Seetion € will consist of §1 shor-answer type questions covermg the entme
oyllnbus. worlly 02 marks cach. Questions should be evenly spread over the entire mmge of the
aylnbus. Tn no cant shopld & question be ashed from outside the syllabus. Ser the question
paper smetty according 1o the nstructions abave,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
1 Amgwer fve guostionsdn all. sclecung on feass o guestions from coch scetion. The guestion
we sedtion C s compulsory,
2 Quessonsm sovtons A and B carry 12 marks coch. The questions in section C carry 1 marks
wieh

Thme Allowed: 3 Howrs
Mar Marle: 78
Pas Marks: 15%

Section - A

L Genorad introduction Lo speciroscopy
Noture of rudiaban oopipies comespandiig 16 vanowd kinds of radidiian, dtomie and
moloculor upnsitions, sclecion rules & <lemical procosses aflesting the nalural bie
widlh of o wpooiral ding, pevernd opphicasivng detemunations of concentralion, Bobeslic
poite. Frperpoming, Job's mwetbod of jooimuly) doldtivig

L.  Moswhenc Spectroncopy
firedochon,  amerpraation of  Bswoer Shifl,. Quubmpole  Imcmeness.  Mogesie

e pehicnn, wpipelirobany - ML’

1. Modear Qondrapde Resonaner Specinoop) -
U i
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Introduction, energies of quadrapole transitions, effect of magnetic fizld on the spectm.
relationship  between  eleciric  field gradiemt and molecular  structure,  applicutions.
interprefations of structural informution from NQR spectra,
4.  Electronic Abhsorption Spectroscopy

Vibrational ond electronic energy levels in o dintomic molecule, relationship of Potential
anergy curves lo electronic specirn. Nomenclature, Assignment of transitions. Spin-orbit
coupling, enterfa to aid In Bond assignment, Iniensity of Electronic Transition ()
Oscillotor Strengihs, Transition moment  Integral Denvation of some  selection mulex,
spectrum of formaldehyde, Spin-Orbit & vibrome coupling contribmion 10 hitensily,
mixing of d & p orbitals in cenain symmelrics, higher siale mixing, Intensity of
electronic  transitions, charge umnafer  tromsitions,  polarzed  absorption  spectra
Applications, fingerprmting, molecular addition compounds in lodime, effect af salvent
polarity on charge ransfer speetra,

Section - B

5 Spectra of Transition Metal Complexes
Speetrn of trangition metal compleses: Selection rules and intensities of transition, nature
of electronic transitions in complexes, use of Orgel disgrams.

6. Vibration & Rotution Spectroscopy
Introduction; hurmanie and anharmonic vibeations, absorption of radintion by molecular
vibrations; selection rules; foroe vonstant; wibrations in polystomic malecules; effects
wving rise 1o shsorption bands; group vibrations: limimtions of the group-vibration
concepl.
Raman Spectroscopy: Intioduction, selection rules, polarized and depolurzed Humsan
lines, significance of nomenclature psed 1o deseribe number of IR sctive and Haman
active lines. Symmeny requitemients for coupling, combination bands snd Fermi
Resonance, Microwave Spectroscopy, measurement of bond angles and hond disiances

7. Application of Electronic Absorption and IR Spectroscopy
Caleulations of Dq and B for ocmbodml Ni (1) complexes, sruetural evidence  from
clectiunic specira.  Miscelluncous dpplications of the principles related lo electronie
tmnEitiong,
Applications  of Infrared and Raman Speciroscopy: Procedure  fingeprinting.
applications of Raman ond Infrared selection rules to the determinabon of Inorganic
structures, hydrogen bonding sysiems, change in spectrs of donor molecules upon
coprdination. change in the spedim  sccompanying change in symmetry upon
coordination

ECOMMENDED BOOKS
R. S. Drago: Physicul Methods for Chemists (20d Edn.)
R. Chang: Basic Principles of Spectroscopy.
. CNR. Rao: Chemical Application of Spectroscopy in Inorganic Chem,
. Gary L. Miesiler and Domald A, Tarr Inorganic Chemistry
F. Alben Cotton: Chemical Applicaiions of Group Theory
. Douglas A. Skoog, F. James Hollei. and Swnley R. Crouch: Principles of fnstvumentul
Anudpiy
7. John R. Fenaro, Koo Nokwmow. snd Chris W, Brown:  feoductiony Rimn
Speeroseuyy.
B Kizuo MNokamoto:  Difiired and  Ramon Spectro of Morganic and  Coovdintion
Cranipitnily.
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Inerganic Chemistry Practicnl-l
PAPER CODE - MCHE 2305 P

Mnx Marks: 100 Credits:=03
End Semester Exam: 70

Internnl Assessmenis: 30

Pass Marks: 35%

Course objectives

To provide students with advaneed knowledge of the structure, bonding, reactivity, and
properties of morganic compounds and coordimition complexes. The course aims 1 build a
strong practical foundation in coordination chemisiry, organometsilic chemisiry, inorganic
spectroscapy, reaction mechanisms. and bloinorganic chemistry, while enhancing analytical
and Iaboratory skills through practical training.

Course Learning Outcomes

The program develops proctical laborstory competence, research methodology, scientific
cammunication, snd crifical-thinking skills required 19 solve chemical problems. Students
also gain the ability to apply inorganic chemistry concepts in  rescarch, industry,
environmental gtodies, and interdisciplinary scientific fields, thereby preparing them foc
higher sducation, competitive exsminations, teaching, and professional carcers in chemisuy

Preparation and Estimation
Preparation of [Co(NH3)sICly
Estimiation of cobalt and chlodde.
Preparation of [Co(NH1)s NO2]Cl and [Co(NH:)s (ONO)ICI
Prepamtion of [Ph (CH3CO0 )]
Estimation of Pb and acetate.
Preparation of Dipyridiniumbexschloraplumbate.
Estimation of Ph,
Preparation of [I(py)2NO3]
9,  Estimation of lodine.
10. Preparation of disgquatetraacetatocopper(IT)
1. Esttmation of copper.
1. Preparation of Vanady] acety licesonute,
13, Preparstion of [NiNH)s]Clz
14. Esumation of Ni,
BOOKS RECOMMENDED:
1, W, L Jolly: Synthesis und Characterization of Inarganic Compounds
2. Gurdecp Raj: Advancel Proctical [norganic Chemistry
3. Vagels Texthook of Quantitative Chemical Analysis
4, Q. Pass and H. Sutcliffe: Practical organie Chesistry: Préparations, Reuctlons did
Jreprimenial Mothouy,
Maer and B, W. Rockett: Praetical Inorganic Chemixtry,
AL Vogel: 4 Texthook of Wacre and Semimicre Qualitative Inprganie Anolysis.
S M, Khopknr: Baste Coonepty of Anulptical Chemistry,
F. A Conon, G. Wilkin-un, C. A, Murillo, and M. Bochmanm : Advaiiced lnorgonic

Chemistey.
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INDRGANIC PRACTICALS-NI
PAPER CODE - MCHE2306F

Max Marks: 100 Credils:0
End Semester Exam: 70

Internal Assessments: 30

Pass Marks: 35%

Course Objective

The program also promotes scientific thinking, research aptitude, problem-solving ability, and
swareness of modem developments in indrginic chemistry so shudents can pursue careers in
teaching, research, industry. und higher studies.

Course Learning Outcomes

After completion of the course, sdenis leum spectrophotometnic and  conduciometnc
determinations of various metal ion complexes, Studenis also leam various separilions of
metal ions by different chrommographic lechniques

1. Chromatographic Separations

n. To Sepamate Hg (11), Ph (11), Cu (I} & Cd (11} jons by paper chromatogmaphy and to
determine iheir Rr values

b, To separate out Ni (i1}, Cu (), & Zn (1) ions by poper chromatogruphy snd
determination of their BT values.

¢, To separate om F, Cl. Br & 1 by paper Chromatography and determinition of their Ry

values.
d. To separate owt Na (1) & K (1) by paper chromatography and derermination of their Ry

vilues.

1. Spectrophotometric Determinations
{0} Fe (L) with 1, 10-Phenanthroline
b} Fedlll) with Pot Thioeynnate
Ni with dimethylglyosime
(iv)y  Cu (1) with Sodium diethyt dithiocnrbamate
iy Cr (VD) with |, 5-Dipheny] corbagide

3. Conductometry

(a) Determinailon of number of fone i
(i) [Cr (urealg] COx

(i) [ColNH)glCh, [Hy (NH3)2CO)
(b) Titeations of miature of aoids
() Precipiution titions.

Books Recommendvil: I : i

s /..-v . Vogel's Tevbook of Quintiiative Chaimicnl nnn'nyul:l. by 1. Mendham. R C.
, Danney, J 13 Bames, ind M. ). K. Theimas.
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2. Analytical Chemistry by Gary D. Christian, Pornendu K. Dasgupta, and Kevin
A Schug

3. Principles of Instrumentnl Analysis by Douglas A, Skoog, F. James Holler,
and Stanley R. Crouch.

4, .f.'r:,!.'mmt!iﬂuf Methods of Chemical Analvsis: Guedeep R. Chiatwal and Sham
K. Anand.

5. Tnsteimental Methods of Amalysis; H. H. Willard, L. L. Memit Jr,, 1. A, Dean,
and F. A. Sentle Jr,

6. Rasic Coneepts of Anolyical Chemistry: S. M. Khopkar.

1. Introduction to Chromatography: V. K. Srivastava and K. K. Snvastava

8. Expermmenl Physicol Clemistry: Acrthur M. Halpern and George €. MeBane




PHOTOCHEMISTRY AND PERICYCLIC REACTIONS
FAPER CODE - MCHE 3307T

Max Marks: 100 Credits: 4
End Semester Exam: 70

Internnl Assessments: 30

Pass Marks:35%

Courst Objectives

It is designed 10 provide students with 2 comprehensive understanding of the peinciples and
mechanisms mvolved in photochemical and perivyclic resctions. The courss aims (o develop
knowledge of the interaction of light with maner, clectronic excimion, photophysical and
photochemical processes, and the applications of photochemistry i arganic synthess and
hiological sysiems.

Course Lenrning Outeonies

After completing the course, sdents will be able 1o explain the bekavior of molecules under
light imadiation. interpret excited-stule roactions, and amalyze varjous photophysical and
photochemical  phenomenn.  They  will gamn the wbilty 10 predir the course and
stercochemistry of perleyclic reactions using malecular orbital symmetry and Woodward—
Hoffmam rulis, The course also develops problem-solving skills, mechanistic reasoning, and
the ability to apply these resctions (o organic synthesis, research, and advanced chemical
studies.

Medium of instruction: English

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will consist of three Sections: A, B wnd C. Section A will have four
questions carrying |2 marky each, und Section B will also have four questions cerrying 12
marks each. Scction C will consist of 11 short-answer type questions covering the enlire
syllabus, worth 02 marks each. Questions should be evenly spread over the entire minge of the
syllobus, I no cose should » question be osked from outside the syllobus. Set the question
puper sirietly nccerding to the instructions above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
1. Answer five yuestions in all, selecting ot least two questions from each section, The question
in section € is compulsary.
2. Questons in seciions A and B cany 12 marks cach. The questions in seetion ' C oy 2 marks
each

Tlme Allovied: 3 Hours
Max, Murks: 70

Marks: 15%

Section - A
I, Photochivmical Exclintions & Phatophysical Processes
Light  obourption,  electronic transiionsfencitnons, Singlel and Triphet states,
“Forhiddden” ransitions. Types of exciiunons, Molecular orbiml view of excitations W

(e [\bsﬁ‘x"
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Photochemical Processes:The Jablonski dingram, Intersysiem crossing, Energy transfer.
2. Study of Mechanism of Photochemical Reactions
Dewcetion of intermedmies, Low temporsture  photochermisiry, Quamum efficiency,
Sensitization snd Quenching,
3, The Frontier Molecular Orbital Approach;
a. Cycloadditions: Cheletropic reactions, Dipolar cycloadditions.
b. Sigmatropic resctlons: Penpatetic cyclopropane bridge, Fhooonal  Muoleoubes-
Dugenerate Cope’ rearrangemenits
¢,  Pericyclic Reactions Invobving lonic Transition States
1. Cyeloaddition reactions
il. Elegrocyclic machons
iil, Sigmatropie reactiong
iv, Peripatetic cyclopropane hridge
v, Group transfers and Group climinations
4. 'The Perturbational Molecular Approsch
e Aromatic mnd Antisromatic Transition Spates, Evan's and Dewar's rules.
b, Applications of Evan's and Dewar's rules to Perievclic Reactions
e Pericyelic Teactions  involving jenic ansition stees:  Cycloaddition reactions.
Electiocyclic  reactions,  Sigmatropie  reactions, Peripatetic  eyclopropane  bridge,
Clcletropic  reactions, 13 Dipolar  cycloadditions, Group tamifers and  Group
clminations, J
6. Green Photochemistry and Appliestions
= [ntroduction 18 green photachemical synihesis
= Inwoduction to environmental photochemistry
o Industninl applications of photochemisry

Section - B
7 The Fate of Excited Molecules: Photochemical Processes
Photenddition and Substitation Resctions
s Photoreduction of carbonyl compotnds-Linear addition initiated by hydrogen
abstraction reaction.
b Synthetic applications of photochemical hydrogen
ahidtraction readtiom
- Intrumolecular hydrogen abstriction: The type-1l family of reactions.
d Addition reactions of cyclic conjugnted epones
8 Cyveloaddition
i Intermoloeular [242] eycloddidilons of alkenes and conjugited dienes.
b Photosensitised intermolecular cyshoaddiiond of conjuguied diencs.
¢ Photosensitised cyclodimerisation of 1,3-Dienes
d.  [242] photocyclonddition resctions of carbotiyl compounds
¢. Onetane formation by photoaddition of excited carbonyl compounds with "elestron
tich” substrates: alkones and enal ethers,
I Oxetone formation by photorddivion of encited carbonyl compounds with “electron
poor” substrated: cyanocthylenes.
g Phototyclodimerisation of sromaiic compounds
I Photocycloadditbon reactions of conjugated wmones
i Symhetic upplicutions of the [2+1] phowschemienl eyeloadditons of enones.
9 bLonerbations and Rearrangements

n Photochemical cissimns somerisation of alkenos. M @Jﬂp
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Photoehemicil ¢is-trang isoimerisation of conjugated dienes.

¢ cls-tmns isomerisition of eveloalkencs.

il Photovalence isomorisation: resctions of benzene: Photochermistry of benzene
valenee ispimers,

¢ Pholorearmngements of 24-cyclohexsdimonc.

F Sigmatropic isemensations of I, y -onssiumied enones

10 Photafragmaontation Processes

n Homolytic a-cleavage of ketones

b Photochemical resctions of eyclobulanones

¢ Sigmatropic rearmangements of B, ¥ - unsaturated ketones initiated by fi, ¢

clravage,

BOOKS RECOMMENDED

|, K K. Rohaigl Mukberji, Fundamemals of Photocheniviry, Reprint, Revised edition,
New Age International (P) Lid,, Publighers, New Dethi, INDIA, 1997,

2. N Turro, Moder Moleeular Fhotochemiziy, The Benjummm/
Curmimings Co., Inc. Califarnin, USA, 1978,

i Charles H. DePuy and Omville L. Chapman, Mofecular Reactions and Photochembsiry,
Prontice Hall of India Private Lid,, New Delhi, INDIA. 1972

4. S, M. Mukherji, Perfcvelic Reactions: A Mechanfitic Shwly, The MacMillan Co. of India
Lid., New Delhi, INDIA, 1979,

S.  Jomes Morrison Coxon end Brian Halwon, Organie Photochemisiry, Cambridge.

lan Fleming: Perfepelte Reactions. Oxlord Universily Press

J. Singh and Jayn Simgh; Photochemintey and Pericyelic Reactions, New Age

Internanonnl Poblishers.

R V. Ramamurthy and Kirk 5. Schanze (Eds ) Phorochemistey: Volume 40 (Royal Society
of Chemistry) / Selected chapiers oo modem organic photochemisiry.
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CHEMISTRY OF NATURAL PRODUCTS
PAFER CODE - MCHE 230871

Max Marks: 100 Credits:04
End Semester Exam:

Iniernal Asseismenis: 30

Pags Marks: 35%

Courie objectives

The course mims o develop understanding of tmportant clusses of natuml products such as
alkaloids, terpennids, sterpids, flavonaids, carbohydraies, aming acids, and antibiotics, along
with their biological mignificonce and medicinal applications. 11 also emphasizes modem
metheds used for extraction, purification, structaral elucidation, and siercochemical analysis
of puturnl compounds through spectroscopic and chemionl fechnigues.

Course Leorning Outcomis

Students will develop the ability w inferpeet reactinn mechanisnm, biosynthetic pathways, and
sigrecchemcal features associnted wirlh matenl compounds. Stodents will slso leam modem
wehniques for extractioh, purilication, and structural charsnterizgation using spectoscopic ind
analytical methods. The course further enhances scientific reasoning, rescarch skills, and the
application of natunl  product  chemistry in  phonmaceuticals, medicinal  chemistry,
biotechnology, snd refated mdustrind amd research: Helds.

Medium of instruction: English

INSTRUCTIONS FOR THE PAPER SETTER
The guestion paper will consist of three Sections: A, B and C Section A will have four
questions earrying 12 marks each, and Section B will lss have four queslions carrying 12
marks each. Section C will consist of 11 short-answer type quesiions éovering the entire
syllsbus, each wonh 02 marks. Quéstions should be evenly spresd over \he cntire range of the
syllabus, In no cise should i question be usked from outside the syllsbus Set the question
paper srictly according to the instructions nbove

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
I, Answer five questions in all, selecting st lonst two questions from cach section. The
question in sestion C i compulsory.
2. Questions in sections A und B carry 12 marks cach, The questions in section C carry
2 marks eaih.

Time Allowed: 3 Hours
Vinx, Marks: 70
Puss Marks: 35%
Section - A
1, Goneral methods and besic jechniques geed 10 structure determanation
Dehydrogenation: Dehydrogonntion with high  powmtinl quinones, DD.G.. mercuric

ﬁ_{ arelate, selepium dioxide, wod ane disillstion with suitable éxymples ind methaism,
E M=
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Catalytic and Chemical Dehydrogenation: Dehydrogenation with 8, Se. P Pd-C as
invalved n C-H, €€, C-0, C-N bonds codinine, Morphine fo Apamorphine,
Zinziberone, Himachaline, Cedrepe. Sanjonin. Abietic acid. Cholesicrol, Bile acuds,
Conessine, Yohimbine. Reserpine, Misine, voatichin, kobusine, sangorine.

2. Degradation of Carhon Skeleton: Hoffimann degradation, mechoniam, direction of
climination s iovalved in momphine group alkaloids. concssine, kobusing, narcotine,
lmumadosine. hotisme, stisimmm hydroaide.

Von Bram Hesction: Fission of C-N hond in cocaine, dibydroatisin, morphing, thebame,
todemne. Emde degrodation: Conéseine. Thebajne, Quinoline,

Alkalifusion: Alkalifusion of carboxylic function, aleohale carbonyl functions, as
illostrated v geramiol, mongostein, estradiol, estrone, querecting, temamycin formation
&, - nporeramyein,

3 Oxidation Method:

{1} Owidation by KMnOy, Chrumic acid, methinic H, oflylic methylene, [Honone,
camphiene

(i) Ozonolysis: Mechunism, af - unsaturated carbonyl compounds, aromatic,
heterocyshe. fenchene, camphene, @ -pinene, atmine veatichin, pamsantoid codine
v imdoles,

(1] Indfirmer Oxidation;

{a) HNOs oxidution: Degrodution of strychaing and defermination of ring sizes A, B, C in

steroids.

(b) Nitrous Wcid owidstion: Mechanism, cyélic ketohe, ketocincoles, sangorine, mothinic

ketone, eamphor, menthoni:.

te) Hydroxylation with pemeids. Os04, sitver acetate and lodine, oxidation with HIOw, LTA,
sodinm bismuthate.
(4} Haloform reaction; Methyl ketone, ionone, cedrene, caryophyilene, and cholesterol

4 Structure and synthesis of some natuml produsts based an chensical and spectroscopic
methods: a -pineng, curnphor, Ascarbie Acid, and longifiplene.

Section - B

3. Terpenes and Carotennids: bmprene Rule, MVA Conversion o bmmﬂ thutjene and
allied  derivatives. Formarion of famesyl  pyrophosphate  (FPP) and  germnylgeranyl
pyrophosphote (GGPP) convirsion 1o codinine, abivhic scid, cambrene, farnesal, apd
Moralidols 1o eyelie sesguiierpenes, lanosierol, cholesierol,

Blogenetie Approach: Acctuic pathways bio-genesis  of macwolide, erythromysin,
ihuscone, muscopyridive, shikmic neid pathwoys blogenesis of coumunne, Rovonoid
Isaffvanes,

6, Stryaure  clucidution of the following by chemical means and spectml  studies,
confirmation of sruewire by synthesis.  Himachalene, Somonin, sbietic scid, B
chryophyllene, dedrene, cedral, a-terpene, menihol, [-carolene, vitamia A

7. Struciure elockdution with synthesis of the ollwing

I Alkaboids: Quinioe, Morphing

1. Steroids: Bile neids, cholesterol, androsiene, festosterone, progesterone.

1 Aniibiotie: Punleillin, Cepholosporin ond M gosidln (Swoetire eludidution Only)

Wy Green Chenlitey I Natural Product Symthesks
o Introduetion of Cireen exidation el reduciion methods -""'#

R e




» Introduction of Biocatalysis m nataral prodict synthesis
»  Introduction of Microwave- and ulirasound-assisted synthesis

BOOKS RECOMMENDED
L L L, Finag: Grganie Chemixry, Vol

2. ROC Nommen, | M, Coxon. Principles of Organic Spithests.

3. K W Benlloy: Elncidation of Grganie Siructure by Physical Methods, Vol. | and 11,
4. PUS Kalsi: Chemivery of Matural Prodies.

5. Monske: Volumes 7, 11,

6. R H F Maneke (Ed ) Phe Alkalolds (Relevant Volumes).

7. O P Agarwal: Chemisiry of Ovganic Namral Produets, Vols. | & 11

B, Gurdeep R. Charwal: Organic Chetiriviry of Nativa! Products, Vols. | & 1.
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HETEROCYCLIC CHEMISTRY
PAFER CODE - MCHE 130977

Max Marks: 1080 Credits:04
End Semester Fxam: 70

Internal Assessmenis: 30

Foss Maorks: 35%

Course objectives

It focuses on mmpoitant heterocyclic compounds of biological, pharmaceutical. and industrial
significance. Through this couie. students pain jnsight iMo moder synthetic methoils,
medicinal applications. and the role of helerbeyelic compounds i notural products, dyes,
agrochemicals, and odvanced miterinls, thereby strepgihening thejr anslytical and research -
orientad approach in organic cheimistry,

Course Learning Outcomes

Thie course will ‘also develop the ability 10 unalyze the role of beterpeyelic compounds in
pharmaceuticals, ngrochemicals, dyes, and biologically active matural products. Furthermaore,
learnars will acquire probleas-solving and research-oriented skills relevant 1o modem organic
and medicinal chemistry,

Medivm of instroction: English

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will consist ol thuee Scetions: A, B and C. Section A will have four
guestions corrying 12 morks each, and Section B will also hove four quedtions carrying 12
morks eneh. Setrion U will ‘comsist of 11 short-anywer lype questions covering the enting
sylisbis, each worth 02 mu'ks, Questions should be evenly spread oves the éntire range of the
syllabus. In no cuse should o question be dsked from outside the syllabus. Set the guestion
puper striclly sccording 1o the instivctions above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
L Answer five questions in all selecting 41 least two questions from esch section, The
gquestion in section C fs complilsory,
2. Questions in sections A und B carry 12 marks each. The questions in section C eatry
I marks cach.

Time Alluwed: 3 Hours

Max, Murks: 70
Piss Marks: 15%

Section - A
1. Oxirvane, seividine, thirane (Three-membired ring with one heteroatom), Intraduction,
synthedle meihids, reet lrsgition of heteroatom Inte carbon-carbon  double bond,
muthylene inserion  resction, cyvhzation  method, condensution renction, nucleophilic
ahd eleewophilic ring opening. Repction  mvalving extrision of the heteroatomi
1, Oxetwme, oxetene, hlophenes, aeetlidines (Four-membered heterocyelics with une
Hiterontom): - Introductiom, synimilic methods, Cyelzation meaction. Direet combimation @PV

Mfwrmﬁhnﬂ cleerrophilic and nucleaphilic ming epening, and General chemical reacriony,




3. Pyrazole and imiduzoles (Fivemembered  heterocyelics  with  (wo  heterositoms )
fmroduction, Physical  propertics, Swucture, synthetic  mothods,  elccmophilic  and
MNueleophihe reoctions:

4, lsoxarele and Oxazole: Introduction, Physical and chemical propenies of isosmole and

oxazole and thelr dorivitives,
Isothinzole and Thinzoles: Physical and chemical propertics, synthetic rescnons.

Section - B
5. Pyridazine, Pyrimidine, Pyrazine {Ste-membered hoterocychic with two heteroatoms):
Introduction,  Synthetic  approsches, Chemical  msctions  [electrophilic  substinution,
Mueleophilic substitntion; Side chain reactivity ).
6. Molecubar Rearrangement in some Heterocyclic compounds
I Ring Contrncton:
{al Pyridine and Quinaline derivitlives to pyrrole & indale,
(b) Benzodiazepines to Quinoxalenes and Benzimidizole derivatives
{¢) Quinexaline 1o Benzimidnzoles.
td) Dihydro Nuvanols to Benzy] and Benzylidene Coumamnone.
(¢} Dihydsofurans 1o eyclopropy! ketone
i Ring Expansion:
(0] Pyrmole o Pyndines:
{b) Benzylidene Coummranpnes lo Navenones and flavonols
f¢) Tetabydro furfurylaleohol o Dibydropyran,
iii. 1, 2 Remrrongements in Heterocyelic system,
(a} 1.2 - Rewrrangement in éatechin derivatived
(b} 1,2 - Rearmangement of indole derivalives,
(€) 1,2 - Rewrrangemen! during Clemmenson's Reduction.
v, Aromatic Renmangemenis
{0} Jacobsen Rearrangemeni
() Migration of Alkyl group during Fisher's Indole Syothesis
(¢) Rearmangement of N-subitituted aniline, N-onides
() Rearrongement of Beneidine.
7. Biologieal and Medicinal Importance of Heteroeyelic Compounds
o  Drug examples of eoch (Imidazole, Thiszole, Pyrimidine, Quinoline, Indole)
*  Pharmaceancal applicotions in briel
»  Briel Agrochemical ppplicuyions
Struciure-aciivity relationship (busic concepl only)

BOOKS RECOMMENDED

L. R M. Acheson: Chemistry of Helerocyelics,

2 A R. Katrizky: Handbouk af Heterooelics

3. Lee A Poquorie: Principley of Modern Heterocyelie Chemismry.

4, P-de-Mayo: Malécnlar Redritnggement, Val.l,

5. John A. Joule and Keith Mills: Heterocyelie Chemistry

6, Thomas L. Gilchrist; Hewerocyelie Chemistry

7. Juogues Martier Arene Chemisiry: Roucuon Mochanizns and Mothods for Aronitic
Compounids.

K Jerry March: Marchs Advanced Organic Chemistry:  Reactions, Mechamsma, and
Structure.

Nhsett-
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ORGANIC CHEMISTRY PRACTICALS- |
PAPER CODE - MCHE 23107

Maox Marks: 100 Credits: 03
End Scmester Exam: 70

Internal Assessmants: 30

Puss Muarks; 35%

Course objectives
The cowrse on  Muliistep Synthesis is designed to provide students with comprehensive
knowledge of imponam organic name reactions mid sequential syntheue tansformunons used
lo prepare industrially amd biologically significant compounds. The course aims to develop
understanding of renction mechanisms. resvangement reactions, and synthefic stmiegies
through practical copversion of simple organic compounds inte value-added products,

Course Lenrning Outeomes

Studenis will goin. honds-on expenience i reactions such as Beckmann Rearmngement,
Befizilic Acid Renrungement, and Fiseher Indole Synthesis, including the synithesis of
henzanilide,  acetanilide,  coprolactom,  benmilic  mcid  derivatives,  maleimides,
tetrahydrocarbnzoles, nnd indoleé derivatives. The course slso provides understanding on
purification  techniques,  chamcienzation  of  synthesized  compounds,  mechanisiic
interpretation, end developmemt of laboratory skills required for advanced organic synthesis
and rescarch applications

(Multistep Synthesis)
I, Beckman Rearrangement
I, Benzophenone-Benzophenone  Oxime-Benzanilide
I Acetophenone-Acelophenone  Oxime-Acetanilide.
I Cyclohexanone-Cyclohexanone  Oxime-Caprolaciam.
1, Benzillic acid Renrvangement
1. Benzoin-Bepzib-Benzilbic-acid
1. Benzoin-Benzil-Benzil monohydrarone
3, Flscher Indole Synthests (from aryl hydrazines and ketones ar aldehydes)
I Newryl-Maleinilic weid-N-aryl-maleimide
1. 1,2, 3, depetruhydrocarbazole
I, 2-Phenyl-Indole from Phenyl-hydmzone

Note: Subject to the ayvailability of chemicals, the experiments can be substiruted by
alternate experiment.

AW
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ORGANIC CHEMISTRY PRACTICALS-I]
PAPER CODE - MCHE 1311P

Max Marks: 100 Credits:a3
End Semester Exam: 70

Internpl Assessments: 30

Pass Marks: 35%

Course objectives

The vourse wims to provide students with hands-on experience i volumemic and redox
analytical technigues wied 1o estivmate hydroxyl, amind, and carbony! funclional groups, is
well us non-aqueous titrmtions using acetie perchloric acid. Students will leam methads for
determining the purity wnd concentration of phenols, aniline, sulphs drugs, sugars, glucose,
sigrope, alkaloids, sodium henzaale, sodium salicylate, ephedrme, snd brucine through
bromination, diszotization, Fehlings, Benedicts, and non-aqueous titration methods.

Course learning oulcomes

The ‘course olso emphosizes occurate  experimenial  procedures, préparation  and
standardizution of solulions, calculation techniques, interpretation of analytical duta, and
dovelopmeni of luboratory competence required in chemicnl, pharmaceutical, and industrial
pnnfvsis

Cruaniitative Estimations
1. Hydroxyl group - (Phenalic)
Expt. |1 Determine the percentage purity of given phenols by brominating reagent.
L Amine group
Expt, 2:  Determine the amount of aniline per liter by substinution method.
Expr3:  Demymine the percentage purity of mmine by dinzotization method.
Expl. 4 Find the percentnge purity of sulphadimidine by diazolization method
3. Carbony] group
Expt.5:  To standardize the given glucose solution by Fehling's method.
Expr 6t Datermive (he percentage punty of the given saniple of glucose.
Expl, o Determine (he percentage purity of sugar by Fehling's meéthod.
Expt, 8 To determine the amount of glucose in o given sample by Benedict's Solution,
Expr.®:  To determing the porcentage purity of sucrose by Benedicts method.
4  Aceions Perchloric Acid

Expl. 10: To stendardize ncerous perchlonie soid uging primasry stundsrd powmssiom hydrojgen

pphthalate.
Expt. 1) To determine percentage parity of sodium bengoate,
Expt. 12:  To deterinine percentage purity of sodiom salicylsie. W
E:pl 13: To determine perientnge purity of given alkalold (Ephedrin)

>
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Books recommonded:

—_

A L Vopel: Vogel's Texthook of Quantitative Chemical Anolysix

- AL Vogel: Vogel's Texthouk of Practicnl Organic Chemisiry.

B. S Fumiss. A, §, Hansaford. P, W, G. Smith, and A. R. Tatchell! Vogels Texthook
of Praetical Oromede Chemivey (Sth Edition).

N. & Graprpragasam amd G, Ramumethy: Organle Chemistry Labovasory Mantal,
Gurdeop R Chatwal and Sham K. Anand: Instrwmental Methods of Chemicul!
Analysis.

8. M. Khopkar: Basic Concapty of Asalytice! Chimisiry.

Gary D. Christian, Pumendu K. Dasguptt, and Mevin A Schug: Anahiica!
Chiomismry,

Douglas #, Skiog. F. James Holler, ond Stanley R Crouch: Principles of
Instramenta! Awalvais,

>
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FUNDAMENTALS OF SPECYROSCOPY
PAPER CODE - MCHE 23127

Max Marks; 100 Creditu:id
End Semester Exam: 70

Internal Assessmants; 30

Pass Marks: 35%

Course objectives

The course is designed 10 provide stedents with a (horough understanding of the basic
principles, theorics, and applications of spoctroscopic echmiques used m chemical analysis
and struciure determination. The course mims to develop knowledge of the miersction of
electromagnetic midmtion with mitter ond the mterpredation of spectral data obtnined from
UV-Visible, Infrared (IR), Nuclear Magnehic Resonamee (NMRL and Miss Spectroscopy
technigues

Course Lenrning Outcomes

Students will leam the fundamental concepts of absorption, emission. electonic trunsivions,
malecular vibrations, mognelic propertien, and fragmeniation patiems: that are essentinl for
identifying und charclerizing orgenic and inorfgunic compounds. The coutse provides
learning the practical appheutions of spectroscopy in qualitative and quantiintive amulysie,
maleculsr structure  elucidation, and modern rescarch I chemistry, thereby enhancing
amalylical, merpretative, and probleme-solving skills required i academic, indumnal. and
resourch lsbormtoried

Medium of Ingtruction: English

INSTRUCTIONS FOR THE PAPER SETTER
The question ‘mperudllmmhinfﬂﬂuﬂumm &, B wnd C. Section A will have [lour
questions currying |12 marks ench, Section B will hove also four questions canying 12 marks
cach, Section € will consist of |1 shori-answer type questions that will cover the entire
syllabus and will be of 02 marks each, Questiond should be evenly spread uver the entire
vinge of syllabus. In no ease, question should be msked from outside the syllabus. The
wuestion paper should be sot strietly sccording to the indiructions mentioned above,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION FAPER
1. Answer five questions in all, selecting ot leass swo questions from esch section. The

question i section € is compulsory,
2 Quemions in sections A and B carry 12 marks each, The questions m section © caery
2 mnrks cuch.

Time Allowed: 3 Hours
Miux. Marks: 70

Pass Murks: 35%
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. Maolecolar Speclrascopy
Eleciromagnelic radistion, inlersction of electromagnetic radiation with maolecules, and
quintiztion of different forms of energy i molecules. Regions of the electromagnetic
specimim and their analytical significance, Linits of energy. Represeniptions of spectra, Time-
dependen) Schradinger cquation. Induced quantum iransition, derivation of an cquation giving
the mic of ransition. Basis of selection niles

2. Rotational Spectroscopy

Symmitry of molecules and angulir momenta in three coordiniles. Rigid rotor model,
Inlensitics of spectral lfings, Effect of jsotopic substietion Detemmination of moments. of
inertin snd bond length. Non-nipd rotor medel and centnfugal distontion. Application of
rottional spectrosoopy in molecular sirchure determination

3. Vibrational Spectroscopy

Clussical eguation of vibeation (Hook's law) of lincar molecules. simple harmonic
vstillator, vibrolional energies of dinlomic molecules, zero-point energy, Anhirmaonme
oscillatar. Vibeations of polywicinic molecules (Hz0 and COz): Randamental frequencies,

ovenones, combination bands, and hot bands of polystomic molecules.

Effect of Various Parameters on the Vibrational Frequency. Application of vibration
spectrs in elucidation af molecular structure from Vibration Frequency,

4. Vibrational-Rotation Speciroscopy

Selaction ruley and transitions for the rigid rotor - Harmonic oscillswr model, P. Q. R
branches of vibmtion-rolation spectra, relative intensitics, coupling of rofation and vibmtions.

5. Ramun Spectroscopy ' '

Classicnl and quuntum theory of Ramon effect. Swokes and onli-Stokes Imes. Pure
rowtional spectra of linear molecoles. O, Q and S branches of Vibratiotial Raman spectra
Reototional fine structire In the Vibmtlonal Raman spectra

Section - B

6, Nuclenr Magnetic Resonanee

Historical intioduction o nuclear mognotic resonance, principle, instrumentation.
nuclenr precéssion, chemical shift and factors influencing chemical shifi. shislding and
deshielding  effect, Equivalence and  mon-equivalonce of protons  (chemically and
magnetically), Spin-Spin sphting and sunpling constant, sysiems conl aining. o mieraching
muclel (A3, AX & AB systems), systems contmining three mierscting nucler (A3, ABX,
ABC), Karplus equation, interpretation of PMR spectra of some reprosentulive compounds
like hydrocarbons, halogen compounds, hydroxy compounds, ethers, aldehydes, ketones,
carboxylic acids, esers, amides und smines

7. Eleciron spin resonunce speciroscopy

Basis for resonance, eaperimental fechnigqoes. A block diagmm of a nypical ESR
spectromerer, ESR of simple sysiems and of mdical anion of aromatic  hydrocorbons.
mechanisim of hyperfine interiction, McConnell's relation of clectron delocalimition, zoro
field spliting und Kramer's degeneracy, predicting the number of lines in ESR. spectra of
madicals, factors wffecting the Magnitude of the g value, some applications including
binlogical strucure deermination, double: resonance teehnigue in ESR.

BOOKS

L OGN Banwell - Mifectilar Spechoscopy

2. GiM. Barrow = Mofeculor Spectroscopy.

¥ HS Randhawn - dromic and Molecnlar Speciroscopy. (Pestson Edveanon)
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‘M. Chander - Atamic Strwtire. Chemical bonding including Molecular Spectrascopy.
Organic spectrascopy: Principle and Applicarions by lagmohan (Narom Publishing
Haouse). -

Spectroseopic methods in organic chemisiy by Dudley H. Williams and lan Fleming
{(Tats MoGraw Hill)

Orgapic Speciroscopy by Witliam Kemp [MacMiflan)

Chang R., Basic Principler of Spectroscopy.
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STATISTICAL THERMODYNAMICS

FAFER CODE - MCHE D313T

Mux Marks; 106 Credits:D4
End Semester Expn: 70

Internnl Asscisments; 30

Pass Marks: 35%

Courst objectives: The course provides students With & findamenial understanding of the
relationship betwoer microscopie molecular behavior and the mncroscopic thermodyramic
properties of matter, The course alms to develop knowledge of statistical methods and
probahility concepis used to explain thermodynamic phenumens al the moletubie level.

Course learning outcomes: Students will leamn the principles of distribution laws, pantition
functions, Muxwell-Bolizmann, Boxe-Eingicin, and  Fermi-Dirac  statistics,  and  their
apphcatinns in evaluating thermodynamic propesties such as emergy, entropy. heat eapacity,
and free energy. The course nlso focuses on the siatistical interpremtion of the lows of
thermodynmmics, moleculitr motions, and equilibrium processes in gases, Hquids, and solids

Medlum of instroction: Englsh

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will congist of three Secrions: A, B and €, Section A will have four
questions carrying 12 marks ench, and Section B will also have four questions currying 12
warks ecach. Section C will consist of 11 shar-snswer type questions covering the entire
syliabus, each worth (2 morks: Questions should be evenly spread over the entire range of the
syllobus; In no cane should a question be asked from outside the syllabus. Set the questicn
paper steictly pceonding o the Instructions sbave.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
1. Amswer five questions in all. selecting ut least two questions from esch section. The
guestion in ection C 15 compulsory.
2. Questicns in sections A and B cary 12 marks esch. The juestions in ssetlon T carry
2 marksy esich.

Time Allowed: I Hours
Max. Marks: 70
Pass Murks: 35%
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Section - A

1. Quantum Statistics

Recapiludation of classical siatistics and partition  fumction, comparison  between
Maxwell-Boltmnann, Bose-Einstein and  Fermii-Diroe statistics, thermodynamiic  probability
and statistical interpretation  of entropy. siatistics of monatomic ideal gus, principle of
equipartition of encrgy, barometric equation, (heary of Para magnetism, stalistics of photon
and clectron gages, Miawell distobution of molecular  velocities, speed and  energy
distribunion functions, thermionic emission.

L Gaseous Stale

Clussical and quantimn mechanical trcatments off specific hoats of ideal distomic guses,
vibrational, romtional and electronic contributions jo the specific heats of dinomic gases, fine

comrection due to rotation-vibration toupling for dimomic puses, ortho snd pary hydrogens.
polyatomic gases, gas mixtwre and entropy of mixing, non-ideal gases. equution of state of
non-ideal gases, Lennard-lones potentinl energy equation for compressed gases.

Section - B

1. Solid State

Classical treatment of specific heat of sofids, Einsiein and Debye theories of specific
heuts. Debye's T3 Tawr and low tempenitiire bebavior of solids, eutropy of sofids, equation of
state of solids, order ind disceder and the meling point and its fctor affeeting the melting
behuvior.

4, Chemical Systems

Law of mass action, chemical equilibriun, dissocinlion, equilibrium convisnis und their
computation, Effect of temperuture and pressure on equilibrium,

Fluctuations '

Means dismbution, mosn square  deviation, fluctuations i energy in a  cononical
ensemble, denity fNuctuation in o gax. Theory of Brownian motion und Brownisn motion of
palvanomeier.

5 Irreversible Processes

Introduction, enwropy  production, coupled  phenomena,  wunsport  pammelers.
Uiermoelectric phenomena, The Seebeck effecl, Peliier effedt dnd Thomson effeel

BOOKS RECOMMENDED

Sualisticil Thermodynaiics by LF. Loe, F. W. Seurs and DL, Tureotte,
Introduction to Statistionl Thermodymanrics by F.L. Hill,

Storivicel Thermodynomics by M.C. Gupla.

Meolecilur Driving Forees by Ken Dill und Saring Bromberg.

Principles of Physical Chomistry by BR, Purl, L.R. Sharma, and M.S. Puthania
Danald A MeQuurrie; Stativicol Mechamis, ) =
Keuh J. Luidler, Tohn H. Melger, and Bryun C, Sanciuaey: Physical Chensiseey. i
R, K, Pathria and Paul 0, Beale: Satbetical Mechanics (3nd Editlon). I e
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FUNDAMENTAL & ATMOSPHERIC PHOTOCHEMISTRY
PAPER CODE - MCHE 23147
Max Marks: 100 Credits:id
End Semester Exam: 70
Internal Assessmenty: 30
Pass Marks: 35%

Course objectives

The courst on is designed 1o provide swdents with a comprehensive understanding of the
principles and applications  of photocheivical processes  oscuming  In  chemical and
atmospheric systems. The course aims 1 develap knowledge of the interaction of light with
malter, electronic c:r._cﬂhqm photophysical snd photochemical resctions, guantum  yiehd,
energy mansfer, and roaction mechanisms of excited smtes.

Course learning outtomes

Students will leam the fundamental lws of photochemistry and how maleeules behave onder
ultraviolet and visihle mdison, The course alio focusés of atmospheric photochemical
provesses such us oone formmatiun and depletion, photechemical smog. greenhouse effects,
und the role of free radicals and pollutwms in wimospheric chemisiry. Through this swdy,
sludents will gain analytical wnd environmentsl swareness nlong with the ability 1w wpply
photochemical concepts i vesemrch, environmental monitormg, and medem  chemical
goleneel

Medium of instruction: English

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will conigt of three Sections: A, B and C Section A will hive four
questipns carmying 12 murks each, and Section B will alse have foaur questions carying 12
matks each, Section € will consist of 11 short-answer type questions covering the emtire
syllnbis, worth 02 marks esch. Quentions should be evenly spresd over the entire mnge of the
syllabus. In po case should o question be asked from outside the syllsbus. Set the guestion
pupers strictly sccording w0 the instructions above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
L Amswer five questions in all, sslecting at lenst two questions from coch sestion, The
question in sexlion € is compulsory.
2 Questions In sections A and B carry 12 marks each, The questions in seetion { carry

2 markp each.
Pass Marks: | %A\/

Time Allowed: 3 Hours
Max. Marks: 70
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Seetion - A

1. Photochemical Reactions

Interaction of clectromagnetic mdiations with maller, types of excitations and excited
statcs; Distinction of photoreagiions from thermally mitialed reactions and from high-cnergy
radiation reactions. Basic laws of phitochemistry; Grothus & Draper law. Stark-Einstein law
(law of photochemical equivalence) und law of absorplion (Lanberi-Beer's law) und its
limimtions. Quantum yield and its determination by ferrioxalate actinometer.

2. Photochemistry of Atomy

Term symbols, Rosscll-Saunders coupling, selection rules, Excited siss of Hg atoms
(1P, 3PY and metasiable state, IPe), photosensitized resclions, Sensitized Nuoreicence, spin
conservaiion mile apd s application for energy  transfer,  Photophysical  processes
(fluorescance, phosphorescence, etc.), and photochemical degridation of excited states of Hg
atoms, Hg-sensitized photoreactions of simple alkancs and alkenes.

3. Photochemistry of simple molecules

Different kinds of spectra; banded, continuous sud diffise spestra, Pre-dissociation,
Photophysical processes of simple molecales fike suifur, halogens and oxygen,

4. Photochemistry of polystomic molécules

Different types of moleaular otbilals and cloctronic states, Jablonskd diagram showing
witrious photophysien! processes like Muorescence, phosphorescence, 1SC, IC, cie Intensitics
und selection rules for speciral transitions, types of electrunic transitions in organic molecules.
Charge wansfer wansitions, excited-suie lifetimes, and faclors influencing  photophysical
pricesses.

85 Photechernical oxidarion and réductions

Mechanistic fentures of photoreduction of benzophenone by alcohols, Photosensitized

incorporations of molecular oxygen into orgonic compounds, Type | and 11 pholoxygenation
resctions, and applicationt af phato redox reactions in organic synthesis.

6. Industrisl Applications of Fhotochemistry

Technical applications, inchading the wse of |Juminescence phenomena for optical
bicaching of textiles and paper. Rapid: rdiationtess tennsition to ground sate. Applications of
electron and énerpy transler processes, Photolmpgmentations used in phatechemial synthesis
of detergents and insectivides.

Seetion - B

7. Siructure of the sumosphere, structure i terms of tempesature, diffosion and fonization.
tharscteristics and chemical composition.

B.  Solar radintion, solur spectral distribution outside the canth’s stmosphere, alworption by
N3, 0z, Oy and distribution of solar encergy on canh.

9.  Chemistry of the upper itmosphere (chemisiry of Nox and HOx species), Fealures of odd
oxygen and single axygen, NO2 ned HOy species and ofher species like N2O, NH3.
HNOq ete., in the stmosphere.

10, Meming of Pollutant, differeni ways 1o express concentration of Pollusnts (mass
concentration, volume conéeniration, mass voluthe conceptation & ppml various
pollutants like €O and CO9, hydrocntbans, oxides of nitropen, oxidants, holagenmed,
compountls, sulphiur  contnining  compounds  nnd pmnj:uilu: matler  monionng and

control of these pollutams.
1 y’
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I1. Photochemical smog. Production of smog. hydrocarban reactivitics, conversion of NO 10
NOz oxidant dosage, rescrions of O3 and =mylet O
12, O3 Chemistry, Photolysis of SO3, Pholo-oxidation, free radical reactions, formation of

piil min.

HOOKS RECOMMENDED

Gilben & Cundel: Photochemiry.

Calvert & Pile Phopotliemiyiry.

Annashperic Chemistry, 1. Heicklen, Academic Press, New Yark,

Envirotnigiral Pollution: Control Engineering. TS Rao, New Age Intemnational (F)
Limited Publishers.

£ MWW e

SUPPLEMENTARY READINGS
K K Rohatgi-Mukherjee: Plutochenisiey.
Fifth Inticnational Symposium: Phowchomixy.
Fifth Intemational Symiposivm on Photochemintry (Selected Procesdings)
LN, Pis Jr, and 3. G. Calvert: Scleeted papers on Atmospheric Photochemistry.

20 A . J6




INSTRUMENTAL PHYSICAL CHEMISTRY PRACTICALS-
FAPER CODE - MCHE 23159

Max Marks: 100 Credir=01
End Semester Exam: 70

Internal Assessiments: 30

Pass Marks: 315%

Course objectives: The course sims 1o develpp understanding of the principles and
spplications of colerimetry, spectrophoiometry, polarimetry, snd polarographic measurements
in chemical investigations, Students will leamn 10 verify Lambort-Beer's law, detarmine
concenirations of colaured compounds, -study metal-ligaend complexes, evaluate dissocianon
constants, delermine melut extinction coefficients, and snalyze complete abiorption fpect
using specirophaiometmc methods.

Course Learning outcomes: Aller successful complelion of the course, students will be able
to verify Lamben-Beor's lew and apply Spestro-photometric methods for the gquuntitafive
determination of eoloured compounds and mixtures. Stdents will gam the ability 1o swdy
metal-ligand complex formation such as Cu®-EDTA complescs, determine pKa vahics of
indicators like phenolphthalein, evalnate molar

1. Calerimetry and Spectro-pholemetry
I Verfication of Lamber-Beer's Law,
1 Determinatiot of the concentration of colored conspounds.
3 Swdy of Cu?* -EDTA Comples
4, Determination of the pKa of phenolphthalein.
5. Datermimation of the Composition of the mixmies.
6. Determination of the molar extinstion coeflichents.
1. Scanning of the complele specta.
2. Polarimetry
1. Tofind the specific rotmtion wnd molar rowtion of opticafly sctive substance.
2. To find the strenglh of the optically active substinces in the given solution.
3. To find the onder of the reaction and velocity constant for the inversion of cane
pugar in coidic medium.
4. To compire the strength of hydroclilerie scid and sulphuiie séids.
To find the percentage of d-sugar and d-tatmnc acid in the given solution
polarimetrically.
3. Polurographic Measurements
I, Dewermination of Ei, of squeous solution of Zed" and 2,

2. Determination of the copeentration of the solution of rn wd cadmium b
3, Amperanigiric timilion,




PHYSICAL CHEMISTRY PRACTICALS-1
PAPER CODE - MCHE 2316P

Max Marks: 100 Credits:03
End Semester Exam: 70

Internal Assessments: 30

Pass Marks: 3%,

Courst ohjectives

The objeclives of this course are 1o develop an understanding of reaction kinetics through the
study of reaction rited; onler of reactions, calalytic effects und determinution of sctivaiion
energy using systoms such ms potassium  bromele-potussiumn lodide, hydrogen peroxide—
hydroiodic ocid elock reaction, and hydrolysis of tert-butyl chloride by conductance
messLIeTTEYL

Course Learning Outcomes

The courde sims to familiarize students with the application of phase nule in stdying temary
systemis and  determining the  limits  of homogeneity i systems involving benzene,
chloroform, scetic scid, ond weter. It olso seeks to impan proctcal skills i Thin Layer
Chromatagraphy (TLC) for separation, identification, and quantitative estimation. of coloured
and colourless organic compaunds using chromatographic and spectrophotometnic lechniques

I. CHEMICAL KINETICS
(I} Rection berween Potassium bromate and Potassium  lodide:

(0 To study the kinetics of rescoon between Powssivm bromse and Potussium
iodide eatalyzed by HT Jons ot room temperiire,

{b) To sudy the kinetics of renction between Forassium bromate and Pomssiom
lodide entplyzed by HT lons ol leat ot ihree femperatures and henee 1o find
oul the aciivation energy of the reaction,

(1) To study the reaction between Ha0y ind HI by the clock method ot lewst at three
tesnperatures wnd hence o lind out the sctivation energy of the reaction,
(1) To smdy the kinetles of hydmolysis of teri-buiyl chloride by conductance

MEASIEmEnTS.

1. PHASE RULE
Three companent system.
(8) To study the limit of homogenicty of three components (ie., benzene, acefic peid
wnd waier) system
(b) To stuidy the lmit of homogeniety of thres componems (Le., chiorofonm, seetic ocid
and waler) system.

i THIN LAYER CHROMATOGRAPHY
(1) To separnte wod identify (he given mixtures of coloured compounds (azobeniene.
hydraxyazabenszene, P-aminoazobéntens),
() To separute  wod Identify  the  given mixtre  of colourless  componnds
{Diphenylamine. Benrophenons, Naphthalene, wnc hiphenyl).
[y To W u ilibrution e Lo dilferent HOYNLE
of Azobenzene afler sepatmting on TLOC plites. estmoting with methanol. and

por " “y’ﬂa'“f’""“"""‘”
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measuring with o speciraphotomerer, and hence 1o find the amount of Azobenzene
m il unkoown sarple:

4. Cryvscopy
b, To find the molecular weight of the given solute in water by depression in freczing
point method.
E  To fnd the values of vant HolT Factor snd dearee of dissocistion of weok
eléctrolyies by eryescople methid.
3. To doteymine the degree of assocustion of benzoic acid in berzene by cryoscopic
miefhad
4. To determine the mean activity coefficicnts of strong electrolyies
5. Fmd the oscillator srength of the moin band of diphenylomine in the ulimvioler region

of the spectram.

Books recormmunded:

Advancad Practica) Physical Chemisy by 18. Yadav

Senior Practical Physical Chemistry by BD. Khoshs, V.C. Garg, snd A Guloti

Practical Physical Chemistry by AM. James and F.E Prichard

Experimental Phygical Chemistry by Corl W, Gardmnd, Jokeph W. Nibler, and
David P. Shoemiker

Arthur M. Halpern and George €. McBane: Experimanial Plysieal Chemisiry.

Findlay's Praciical Physical Chemistry (Revised by B. P. Lovitt).

Peter Atking and Julio de Pala: Acking’ Plical Chamistry.

S Glasstone: Texthook of Physical Cheminiry.
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SEMESTER-IY

ENVIRONMENTAL CHEMISTRY
PAPER CODE - MCHE 2401T

Max Marks: 160 Credits:04
End Semester Exam: 70

Internal Assessments: 30

Pass Muorks: 33%

Course Objectives

The ‘course aimis to develop an understsnding of the coneepl, scope, and significance of
environmenial chemistry, incliding environmental segments, pollutants, contaminants, sinks,
recoplors, proemhouse offeet. global warming, ond stmospheric chemical and photochemical
reactions, Swdents are introduced 10 the couses, cffects, and control of air pollution with
emphasis on major air pollutents such as CO, NOuy, 8Os, hydrocarbons, suspended particulate
matter, photochemical smog, acid rain

Course Learning Outeomes

Students will acquire practical and theoretical expertise m modern  environmental
monitoring and analytical techniques such as Atomic Absorption Spectroscopy (AAS), Flame
Photometry, Infrared  Spectroseopy (FTIR and NDIR), lon Selective 'Elmdu. High-
Performance Liguid Chromatography (HPLC). Gas Chromatograpby (GC), and  Anodic
Stripping Analysis

Medium of instruction: English

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will consist of three Sections: A, B and C. Section A will have four
goestions carrying 12 marks each, Section B will have also four quesiions carrying |2 marks
cach, Section C will consist of 11 short answer type questions that will cover the entine
syllabus and will be of 02 marks cach. Quesiions should be evenly spread over the entire
range of syllsbus. In no case, question should be ssked from owtside the syllsbus The
question paper should bo ser sinetly according 1o the mstructions mentioned above, ’

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAFER
b Answer five questions in all, selecting a1 least two questions from esch soction. The
question In section C i compulsory.
2. Questicins in yections A ond B carry 12 murks ¢ach. The questions in section C canry
2 marky each,

Time Allowed: 3 Hours
Max. Marks: 70
Paswt Marks: 35%
Section - A
). Concepl, scope and impenance of Eavilonmental Chemistry, Environmental Pollution
{sowrcok  and closmification).  Environmeninl - Segments,  Creenbouse  effect.  global
warming sind climate change, chemidal npd Photochemical renctions in e atrosphere,

Polluanis, contaminants, sinks and recepio
2. Air Pollwtion: Sowrovs and clwsnification, A Pollutams (CO, NOy, 507, HC, S'M) /ﬁ

Photo chemical smag, Aeul tiin, patieulais. Al Pollition accidents (TCDD (2,3, 7. 8

kL

- ot o e i@(@ﬂ’



tiire Chlora benzo - 10 dionin), Bhopal, Chemobyl Air Pollition monitoting
smtruments, Monitoring of 803, NO-NOs, €0, COp 11C Ozone)

Water Pollution: Sources wnd chossificstion of Wamer Pollusnts, Drimking  waler
sisnilerds, Investigation of water (Physieal, Chemical and Rislogical) Importam sigps in
water treatmeni (Coagulation, sedimentation, flimtlon and disinfection) disinfestion,
Break pami chloonation, lime soda wsh process, comson and acale  formation.
flusridetiorn, e and cdlor removal. water quality manilodng mstroments.

Section - B
1 Industsl  EMuemt Arnalysis: Quality of Indosival cffluenis, Physical merhods of
clussification, BOD, & COD of industris] effivents. Analysis of heavy metal pollutants
m efflients.
¢ Chemical Toxicology: Toxie Pollutants jn envirnment, Threshold fimiting vabsc.
Biochemical effects of Hg. Cd As. Fo. Oy, PAN, CN ond pesticides. Hiosecumulaion
and bipmagnification.
& Monitoring recliniques for Polluton Analysis
(1) Atomie whsorption  speciwoscopy and  Oame  photomelry theory, fnstrument,
Tnterferences and evaluation methods.
(i} Infrared Spectroscopy Intrduciion, Instremmitation, Beer's ~ Lamben relationahip,
NDIR & FTIR.
1 lon selective alectrdes: working, cutistniction, standasdization, different Jon selective
rlestrodes, '
g HPLC (Highperformance liquid chromalography) Principle and  instrumeniation,
supparts & types of detectors.
4. Clas chwomatography: Appamius, detector, working, colurn, and camier gases
10 Anodic Siripping Analysis: Principle, Apparatas and technique & advantages

BOOKS

| Enronmental Chemisee by A, K D,

1 Emamnmentd Polfution dnafysis 8. M. Khopkar.

). Vopele text book of Quintitative Chemical Analyses.

4 Emvironmental Chemiviey (110 Edition) by Stanley E. Manahun

S, A Textbook of Environmental Chemisi and Pollution Comrel by 5.5, Daraand D.D.
Mishi

& Cary D) Chiwtlen, Pumendo K. Dasgupts, und Kevin A Schug: Avalyricel Chemisoy.
T Douglas A, Skoog, F. Jumes Holler and Stanley R Crouche Principles of Insenmental

Analyiis;
A Colin Burd and Michoe! Cann: Emvismmenia! Chewiimy
sl
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CHEMISTRY OF ORGANOMETALLIC COMPOUNDS
FAPER CODE - MCHE 2402T

Max Marks: 100 Ciredits:04
End Semester Exam: 70

Internal Assessments: 30

Pass Marks: 35%,

Course nhjectives: __

The course aims to develop knowledge of the classification, nomenclarure, stability. and
cleatronic structure of organomerallic compounds of transition and non -transition metals,
incloding metal carbonyls, m-complexgs, sandwich compounds, and metlalkyl and metal-
aryl sysiemis, The course also focuses on important reaction mechanisms such s oxidutive
addition, reductive elimination, mipratory insertion, and ligond substitution, which govem
organomeiallic mansfonnations.

Course Learning Oulcomes

Students will develop anulyticul and problem-solving skills related 0 reaction pathways,
bonding patterns, and catlybe cveles of orgmometailic sysiems Owverall, the course will
strengthen students' understanding of moderm symhetic and industrial chemistry and prepare
them for advanced studies mnd research in catalysis, inorganic chemistry, materials science.
and relnted interdisciplinaty fields,

Medium of instruction: Fnglish

INSTRUCTIONS FOR THE PAPER SETTER
The question poper will consist of three Sections: A, B and C. Stction A will have four
questions’ corrying 12 marks each. Section B will have also four questions camying |12 marks
each, Section C will consist of |1 shon anawer type questions that will cover the éntire
syllabus and will be of 02 marks ench. Questions should be evenly dpread over the entiee
range of syllshus. In no case, question should be asked from outside the syllabus, The
question paper should be set smiclly sccording fo the instrections mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
I, Answer five questions in ull. selecting at least two questions from each section. The
guestion in section C is eompulsory.
1 Questions in sections A and B earry 12 marks euch. The questions in section € eamy 2 nurks
cach.

Time Allowed: 3 Hours
Mux. Marks: 70
Pass Marks: 35%,




Section - A
. Drganometallic Compounds
pomenclature of orgunomelallic compounds, Classification of Ligands in  organomietallic
pmpounds, inert gas rule. Transition Metal compounds with Bonds to hydrogen:
characterization of Hydride complexes, Hydrogen Bridges. Synthetic methods, Chemical
whoviar of hydride Compounds, Mononuclear polyhydndes, bomoleptic polvhydndo anions.
farbonyl hydnde and Hydrido Anions, Malecular Hydrogen compounds, Metal - Hydrogen
pieractions with C-H groups. Complexes of Borohydrides and Aluminohydrides.
;. Compounds of Transition Meial with Alkenes, Alkynes and Delocalized
Hydrocarbon Systems; Alkene complexes, Types of Alkene Complexes, Synthesis &
Reactions of Alkene complexes, Alkyne and Alkyne - Desived Compounds. Allyl and Related
enplexes: Allyls, Dienyl Compounds, mimethylenemethane Complexes, Carbocyclic-n-
Complexes, Three-membersd, four membered, five membered Rings  Diep-
nelopenindienyls, Bridging cyclopeniadienyls, Tomc cyclopentadienyls,
monocyclopentadienyls, Reaciions of CgHg Ring, Meial compounds of Helerocycles,
mtltidecker Sandwich Compounds,

Scction - B

L. Homogeneous Catalytic Synthesis of Organic Chemicals by Transition Metal
complexes: introduction, Reactions of Carbon Monoxide and Hydrogen, Synthess Gas and
Woter Gas, shift Reaction. Reduction of carbon monoxide by Hydrogem The Fischer-
Tropsch  Synthesis. Synthesis of oxygenated compounds, Hydroformylation of Unsatunted
Compounds. Reductive Carbonylstion of Alcchols and other compounds, Carbonylation
Resctions. Methanol and Methyl Acetate, Adipic Ester synthesis, ather cartbonylation
Reoction. Decarbonylation Reactions. Camalytic Addition of Molecoles w0 C-C Multiple
Bonds. Homogeneous Hydrogenation of unsaturated compounds, Reversible cis-Dibydrido
wialysis, Monohydrdo complexes. Hydogenation of unsatursted proups.  transfer
Hydrogenations. Hydmsilution of unsatursied compounds.

Other: Aspeets of Cawilytic Reaction:  Sopporied Homogeneous & Phase Trunsfer
Colalysis.

Cixidation Reactions, Oxygen Transfer from Peroxo and Oxo Species. Oxypen Transfer
from NO3 group.
L Truosition Metal carbon monoxide compounds: Prepurmtion of Metal Curbonyls,
Structures of Metal carbonyls Moponuclear, Bmuclear. Trnuclear and Teiranuclenr and larger
Polynuclear carbonyls.  Additions]  structursl  and  Bonding  feanires:  Fluxionality.
Semibridging CO groups, side on Bonding to CO, Oxygen to Metal Bonds, Vibrationnl
Spectrs of Metal earbonyls. Detection of Bridging CO groups. Moleculsr symmetry frony the
number of Bands, Bond Angles & Relative Infensities, Force constants, Prediction and
Assignment of Spectii. Carbonylate Anions, Metal carbonyl, Hydndes, Reactions of Metul
Carbanyls; Photochemical Reactions of Metal Carbonyls: Nucleophilic & electrophilic
siacks on CO,

BOOKS RECOMMENDED

I, Conon Wilkinson: Adviined Inargenic, John Wiley Sth & &b Edition

Y Shnver, Atkins and Longlond: frorganic Chemisory, Oxford University, Press. 1960,
L The Organametullic Choniisiry of the Transition Metals By Robert H, Crabiree

i Organometalfic Chemesiey by Gary S. Spessard and Gury L. Miessler.

i

Elscheabroich, C: Oreosmeallics,
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). E Huheey, E A Keiter, and R L Keiter fovrganic Chemistry: Principles of
Structure and Reactiviry,
Hartwig, 1. Fiu Orgmnotransition Metal Chemistry; From Bonding to Cotulyris.
, B D. Gupta snd A. ). Elias: Basic Organomerallic Chemistry: Concepis, Symtheses and
’ Applications,

ADYANCED TOPICS IN INORGANIC CHEMISTRY
PAPER CODE - MCHE 2403T

ax Marks: 100 Credits:04
fnd Semestor Exam: 70

internal Assessments: 30

pass Muorks: 38%

Course (hbjectives

The: course emphasizes the applicition of moderm spectroscopic, cleemochemical, and
analytienl techniques for the chameierizalion of inorgunic compounde. In addition, studenis
are introduced o recent advances in inorgamic chemistry relaled 1o panomaterials, medicinal
inorginic chemistry, environmental applications, and industrial processes.

Course Learning Oulcomis

The course will enable students to apply modem spectrostopic, clectrachemical. amd
analyncal (echnigues or charueierization and investigation of inorganic compounds and
renction syktems. Students will gain insight into the applications of morganic chemisry in
catalysis, medicinal chemisiry, environmental chemistry, nanoscience, and indusirial
processes

Medium of Instruction: English

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will consist of three Sections: A. B and C. Section A will have four
questions carrying |1 morks cach, Section B will have ulso four questions carrying 12 marks
esch. Section C will ‘vonsist af [ whort an swer type questions that will cover ihe enitre
syllobus and will be of 02 morks each. Questions should be evenly spread over the entire
range of syllabus, 11 no cuse, question should be asked from cutside the syllabus. The
question paper should be set striely according o the instructions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAFER
1. Answer five questions: in all, selecting m lesst wwo questions from esch section. The
question in seetion C is compulsary.
2, ‘Questions in sections A and B corry 12 marks coch. The questions m section C camy
2 mrks each,

Time Allowed: 3 Hiurs
Max. Murks: T0
Pass Marks: 35%

Section - A

e %M
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1. Radiochemistry: Discovery of radioactvity, statistical sspeet of  radioactivity,
radivactive decay il growth, nuturally occumng radiowctive substances. suclesr
structure and properhies, nuclear renctions, energetic of nuclear reactions. the Q-value
of a reaction, Crass scctions — partial reactons and toul crosy reaction. Bohr theery
of nuclensr reactions. types of reactions. Cppenbeimer Phillips process. Photonuches:
reactions, nucloar fission ond fusion. fission producis amd fisson yields. chain
reaclion sl very high energics, nuclear trmndparency, high energy fission, slow neatron

rezclions Cross-section, cquations of Radiosctive decay and growth, cquations of
iransformation i & neutron flux, gamma transitions and isomeman & § decwy, health
and sofery aspects m radiation protecuon, Analysis by lsotope difution.

1. Nano chemistry: Introdoction to dano chemistry, Nano and ostwre, nano (he
beginning, invoduction 1o carbon’ Nanotubes: types, synihétis and purifiestion.

wf introduetion to sclf-zssembled monelayors (SAMs), Monolayers on Gold, Preparation,
fed monolayers, SAMs and applications; Semsors, alTinily biosensors. chemical sensors,
yosion prevenhion, welling cantrol, molecular elootronics

weess of synthosis of Nano powders, Sok-Gel process, Electro-Deposition, Plasma enhanced
oour decomposition, sputtermg of Nano crystalline powders.

.Tm-ﬁnntmn of SEM, TEM and AFM to nanctechnelogy.
Section - B

A Metal (o metal bonds und metal alom clusters:

Introduetion mew! carbemyl Clusters, lsoclectronic and solobal relutionship, High
ucleariry Cobonyl Clugters (HNCCs) (Structural patiemns, synthetic methods), hetero atoms
i tetal atom cluster: carbide und nitride contining clustens. electron couming schemes for
INCGCs, the copping rule, HINCCs of Fe, Ru, Os, Co, Rh, Ir, Ni. Pd, P ete

Lower halide and chalcogenide Clusers: Oxtahedrnl metal halide and chalcogenide
siers (MeXs and MaXer types) chowrnd phuses, winngolar clusicrs and sofid-state extended
muys. Compoundy with MsM multiple bonda., Mujor strucioral types, quadruple bonds, other
wnd orders in the terogonnl context. relanon of clusiers 1o muhiple bonds and one-
tmensional solids.

L Compounds with Trunsition Metal Single, Double und Triple bonds 1w carbon:
lompound  Tvpes, Synthetiz  methods for M-C Bonds  Decorrposition Reactlons
srwrmnoleculnr Neductive Elymination, Other Resonons of M-C Bonds

i Pulymers
| Propertles ol Polymers
1.1, Linenr polymer malecile
1.2. Size ol linenr polymer maleculs
1.3, Shape of linear polymer molecule
4. Crystailine and mmarphous polymers
L5 Polynier sohibility
1.6, Solubility parsmeter
1.7. Cilnss- Transition tempemiure
1.8, Viscos lustic behaviour
1.9, Chemual flow and stress relaxation
b Sulfur palymers _
L0 Elemenimy sulfur: Crystalline
L0 Forms of sulfor
102 Mohen sullup
1103, Sulfur vapour
LA L Suliomen (Hydrogen polysulfidies) and therr salts
LT Free sulfanes

L]




L1L2  Sahs of sulfanes
1L Alkyl end aryl Sulfanes -
1121, Preparation
| 122 Properties and sticture
¢) Polymerization and oligomerition reaction

Zleglor Natta polymerizition of cthylene and propylene, oligomenzation and relused
reections. renclion involving C.C bond cleovage, valence isomenzation of stmined
hydrocarbony, alkene and slkyne meuthesis

BOOKS RECOMMENDED
. Nuelear ind Radiations Chemistry by Fiedelander snd Kenedy.

2. Principles of Radie Chemistry, Indian Associnion ol Nuclesr Chemists snd Allied
Aejentiste Editors DD, Sood, N. Rama moonhy, AV R. Reddy,

3. Coton Wilkingon: Advanced Inorganic, John Wiley Sih & &b Eddition,

4. Inorganie Polymers by Stone and Gralmin

5. T Pradeep, Nuno: The Essentils, Understanding Nunascience and Nanotcehnology,
Tuin MeGraw-Hill Education Fvi. Lid. New Dell.

6. AK. Bandyopadhyay, Mano Materials, New Age Intomanional Poblishers, New Delb

7. C. N R Mae, Ao Miller, ond A K. Chesthum [Eds): The Cheminry of

Nanomaterialy! Synthisiy, Propevties amd Applicotion.
B Robert W Crobiree: The Ovgonametalfic Chentfutiy nf the Trsusition Medols.
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INORGANIC SPECTROSCOPY-1)
PAPER CODE - MCHE 24047

Mox Marks: 100 Credits:04
End Semester Exam: 70

Internsl Assessmenty: 30

Piss Murks: 35%

Courye Objectives

The present syllabus has been framed as per the latest UGC NET syllabus. The objective of
this puper is to understind the students with the wide knowledge of spectroscopy used I
inorganic chemintry and orgmmometallic chemistry. The subject will alse develop n problem-
solving opprosch i students through the concepl of Nuclear Magnatic  Reosonange
specitoscopy, Mass spectrometry, ESR, ORD and €D,

Course learning outcome

It wmpowers  students to  identify, analyze, and charscterize comples inorganic and
organometallic compounds wang  advanced  physical and  specirel  lechniques.  Afier
completing the course, the students will be able 1o understand and salve the problems of
Nuclear magnetic spectrum, they alse know nbout the applications of mass spectroscopy in
structure determination

Mediuvm of instruction: English

INSTRUCTIONS FOR THE PAPER SETTER
The guestion paper will consist af thrée Sections: A, B and €. Section A will have four
quastlons camying |2 imarks each, Section B will have also four questions varrying 12 marks
ench. Section C will congist of |11 shor snswer fype quesiions that will cover the entire
syllubus snd will be of 02 marks each. Questions should be evenly spread aver the entire
vange of syllabus. In no case, guestion should be asked from outside the syllabus The
question paper should be sel strictly nccording to the instructions menfioned above,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
I, Answer five questions in all, sclecting ot leant two questions from each section. The
glieation in section € is compulsory.
X Questions in sections A and B corry 12 marks each. The questions in secnon € carry
2 marky gach,

Thme Allowed: 3 Hours
Mux. Viarks: 70
Puss Marks: 15%

Section - A

I Nuclear Magnetie Resonance Spectroscopy
Imroduction: Theory of NMR, behaviour of » bur magnet in magnetic ficld, rotting axis v
Fosterm mugnetiging veelors and velnxation, NMR transition, NMR experiment, Chemical shift
al sime wystems studied by NMR. Mechanlsm of elegtron shielding. remote shielding from
nyighbour snixotropy. inversiomic ring eurrents, chemical shifts where dhe bocal dismagnetic 'ﬁ
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M

term  does not  predominae, spiespin spliing.  Spin-Spin  coupling  mechanism  for
imnsmitiing Nuclear Spins

1 Applicativn of NMR
Applications of Spin-Spin coupling 1o stucture determination, Application jnvolving the
magnitude of coupling conatants, complex specir obmined when  ~ 4w, Chemical exchange
ond othet factors affecting the line width, effeet of chemical exchange on speetra and the
evaluation of reaction rales for fast react lons. Consciuences of puclel with quadmpole
moment in NMR. Double resonance technigue, exchange reactions between higands and metal
lons,

A, Nuclur Magnetic Resonance Specirs of Paramagnetic Transition Metal jan
complescs.

Introduction. Relaxsiion Processes, Average electron spin  polarisstion. Sealar or
isotrople conlact shifis in sysiems with isotropic lensor, pseudo contnet shift, Semiqualitative
interpretitions of NMR spectrn pamamagnetic molecuies, semi qualitative micrpretation of
contact shifis, applications of isotropie shifts.

Section - B

4. Electrnn Paramagnetic Resooance

Introducticn, Principles, the hydrogen atom, Presemation of (he spectrum, hyperfine
splitting in isotrupic sysiems involving more than one nuclens, Contributions o the hyperfine
coupling constunt in isotropic systens.

Anisotropic Effects: Anisotropy in the g valug. EPR of triplet simes, nuclear quadrupole
interaction, line Widths. EPR spplications.
5.  Mnss Spectrometry

Tnstrument operition and presenintion of speewral processes that ean occcur when
molecule

and a high-energy electron combine, fingerprint applications

Interpretation of masy spectry, effect of isotope on sppesrance of musy spectnum,
Mulecular

weight determination; field ionisation techniques, evaluation of heat of sublimation and
species in the vapor over high-melting solils, Appearance potential, and fonizaion
polential,
6. ORD &CD
Theory ol ORD & CD.
Mensurement of optical Rotatian,
Application oTORD & CD.

RECOMMENDED BOOKS

R. 5. Drago: Physical Methods for Chemisty (2nd Edn)

C. A Power: Mass-Spestroscopy.

R. Chnag: Basic Principles of Spectrsicopy,

Willard Metrin Dean; Jnstpumental Mehods of Analysis

C. M. Bunwell: Molecular Speciroscopy.

F. C. Gibb: Principles of Mossbauer Spectivacopy.

Jumen Keelor: Understanding VMR Spevtroscopy (3ed Edition),

Donald L. Pavie, Gury M. Lampman, George S. Koz and James A Vivyan:

e
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PAPER CODE - MCHE 405P

Max Marks: 100 Credis:0)
End Semester Exam: 70

Internal Assessments: 30

Pass Marks: 35%

Course objectives

The course aims to develop experimental skills in the preparation of tramsition metal
complexes involving chromiom, cobalt, copper. iron, and nickel, and o famifiarize students
with the principles of coordmation chemistry, siereochemisiry, and redox hehavior of metsl
[[ES

Course Learning Outcomus

Students wall develop labomtory skills relned o woter analysis and alloy composition
anilysie, enibling them 1o apply chemical principles 1o environmental and industrisl ssmples.
The course forther stengthens scientific observation, data interpretation, labaratory safety
practices, and techmical reporting abilitics essertiol for higher sudies and resoarch in
inorganic chemisiry.

Prepuration of [Criurea)gCly
Eitimation of Cr and CL
Preparation of sodium dicihylditiocarbamae.
Proparation. of nitrose busdiethyldithiocarbamate iron (1),
Estimustion ol Tron,
Preparation of cis & trans dichlombisethylenediamming cobali (111} chloride
Preparatian of bls{ucetylscetonato)copperi 1.
Estimation of copper
9,  Preparation of Pyridineperchramate.
10, Preparation of octuhedral sri tetruboidral complex of dichlntopyridyleobali(1l)
11, Estimation of Cotult.
12, Prepuration of Sodium 1emrthionie.
13, Estimation of Sodium fetmthionate using Potsssium fodate.
14, Preparation of [NiiNE|Cl,
15, Estlmation of Wickel.
j. Analysis of
{n) Wualer samples (hardness)
() Alloyn (solder, brasa, bronze. sieel)

e

i
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PAFER CODE - MCHE 1406F

Max Marks: 100 Credits:03
End Semester Exam: 70

Imternal Ascsimeois: 30

Pass Marks: 35%

Course Objectives

i seeks w fumiliorize stodents wath the interpretation of IR specma for dentfication of
funciional groups, bending modes. and metsh-ligand interactions in coordination compounds.
The course also aims 1o fmpnrt practical knowledge of spectophotometric meihods such as
Job's method pad Mole-Ratio method for derermming the sioichiometry and stability of metal

Course Learning Outcomes

Studeaty will acquire practical expenise In the chameterizution of coordimation complexes
such as nickel ammine complexcs, pyridme perchromate, chromium wren  complexes,
diethyMithiocarbamate derivatives, snd sodium tetrmbionate using speciroscopie techniques.

1. IR Spectroscopy
Snidy of e lallowing coinploxes.
(il [NINHsWICh
(i} Pyridmeperchromate
{i) [Criurea)g]Cly
(v} Na diethyldithioenrhuenate.
(vl Nitrosylbisdiethyidithiocarbamatoiron (1.
{vi) Sodiim tetrathionate
2 Determination of soichiometry of comples of Fe - |10 - Phermnthroline and Cr-15-
Piphenyl Carbazide
fnl Job's method of continuous varmilon
(b)) Mule-Ratio Methed
3. To fimd om oscillator strength and assignments of ded bunds 1o mansitons hexaguo jons
ef CefhllY, Fe(tly, Ce(111), Cof1ly and N1},
(¢) Coleulation of 10 D wnd |+ for bext mguo fon of NI (1)
() Verificution of redutive positiom of following lyaods in the spectrochemical series:
Ha0, Py, N3, DMS0, Acctyl scctonate, ethylenedinmine, acetate and ures,

4, Palarography
{a) Determination of hall wave poteniul of lend snd cadmivm fon in 1M KCL

by Determination of codmium iom in the given soluion by smndard nddition jnethod
calibravion plojs.
fe} Determination of lead & cadmiom b allops

BOOKS RECOMMENDED \maﬂ"'{ﬂ
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I.

2
]
4.
5
1

7.

8.

Infraored and Raman Specira of lnorganic and Coordination Compounds, Part A by
Kizuo Nakamolo

Mmarganic Chenistey by Hubesy, Keiter, and Keiter

Vogel's Tevthook of Onantitative Inorganic Avalysis by ). Mendham et al,

Instrumental Methods of Anolvsis by Willard, Merrin, Dean, and Settle

A. B. P. Lever: Inorganic Electronie Spectroscopy.

Douglas A. Skoog, F. James Holler, and Stanley R Crouch: Principles of
Instrumenmial Analvyis.

H. H. Willsyd, L. L. Memin Jr, J. Al Dean, and F. A Setile Jr.: festramental

Methods af Analysis,
C. M. Banowell ind E. M. MeCash: Fundamontals of Molfecufar Spectroscopy.




APPLICATIONS OF DRGANIC MOLECULAR SPECTROSCOFPY
PAPER CODE - MICHE 24077

Max Murks: 100 Credijesid
End Semuester Exam: 70

Internal Assessments: 30

Pass Marks: 35%

Course Dhjectives

The course aims tp develop theoretical and practical knowledge of ultraviolet-visible (UV-
Vis), infrared (IR), puclear magnetle resonance (NMHK), and mass speciromeiry fechnigues,
along with their applications in identifying functional groups., determining molecular
wtmciares, and anolyiine stergochemicnl femures of ongamic mojecules.

Course Lenrning Outcomies

Studdents gain insight tte moleculir architectire and resction mechanisms. In additon. the
course aims to develop analytical thinking, instrumentad knowdledge, and dats interpretation
skilly that are essential tor advanced rexearch, pharmaceutical analysis, chernical industries,
and interdisciplinary upplications of organie chemistry,

Melium of instructions English

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will consist of three Sections: A, B and € Section A will have fonr
questions carryng |2 marks cach, Section B will have also four questions corrying 12 marks
ench. Section C will conaist of 11 shon an swer type questions that will cover the entire
syllabus and will be of 02 marks coch, Questions should be evenly spremd over the entire
range of syllwbus. In no case, guestion should be asked from oulside the syllobus. The
question paper should be set stricily sccording 1o the instructions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
L Anwwer five questions in all, selecting m least two questions from each section. The
guestion i section. C is compulsory.
2 Questions in seqtrons A ond B camry 12 morks each. The questions in section C carry
2 marks ench,

Time Alloweid: 3 Hours
Mux. Marks: 70

Pass Marks: 38%

Soction - A "#Aw

Lo Ultenvioler ond Visible Spectroscopy

Intracduction, Caloue wid light sbearption, the chromophore concepl. Theory of
clectiunie spectruscopy, orblmls involved and electonic tmansitions, Effect of

wolyemt oot conjugation on Amay. Woodwand Fieser, Freser-Kuhn and Nelson's

rubes  Speclm! voreelation wish structure! conjugaied dienes and polyenes: o, - -
unatiraied carbory! compotnds; beneene, substituted berzenes and polymickear

aromanie  ydrosurbons.  Siercochemical  factors  (n cleciromic  spectroscopy:




biphenyls wad | binaphthyls, cis and twans isomers, angular distotion, crpss
conjugation ad stenic mhibition of resonance,
z Infrared Speciroscopy
Molecular  vibrations and modes of vibrbions, fctors influencing  vibrational
frequencies: vibeational coupling, hydrogen bonding, conjugation, mductive, mesomenc
(resonance), field offects nnd bond angles, Application o jdentify functional groups:
aliphatic, aromatic and aralkyl hydrocarbons, slcohols, phenols and ethers; aldehydes,
ketones. carboxylic neids uind esters; amines and amides; alkyl halides, aryl halides and
arnbhkyl halides,
3 Mass spectrometry
Intraglsction, Muss  gpectrum  and  Metaswble  on  pesk,
Determmatiom of molesular formula and recognition of molecular jon peak
ond the Nitrogen rule Molerulsr formuln and index of Hydrogen deficiency,
General niler of [rgmeniation and the Mclafferty rearmungement | Fragmentations
associtted  with  functional groups: aliphatic, aromatic and aralkyl hydrocarbons,
nleohals, phenpls and cihers; aldebydes, ketones, carboxylic scids and estirs; amines
amides; alkyl halibes, aryl hahdes and amlkyl halides. Hiteroaromatic eompounds
(pyrrele furan and thiophene) and ammo acids.
d. Recent Advanees in Spectroséopic Techniques
e Intreduction of High-resolution mass spectrometry (HRMS).
LC-MS and GC-MS (introduciory concepls only).

Section - B
5 Nuoclear magnetic resonance speciroscopy
Proton magnetic fesonaice spectroscopy: nuclear spin resonanee, Chemical shift and its
meagimement,  Relwxation  processes,  Chemieal  shift  equivalence  and  imagnctic
cquivalence, Factors influencing; chemical shift Shiclding, deshiclding and amisomopic
effects; effoct of restricted rotstion, concentration temnperuture dnd hydrogen bonding,
Spin coupling (simple and comples), mechanism of coupling. Coupling consmnts,
gominal coupling, vicinal covpling, virual and long-range coupling. Factors influencing
peninal and vicinal coupling, Non firsl order spectru, simplification of complex pmr
spectm: Increased strength, spin decoupling or double resonance and the we of chemical
shifi reagenis, Varioble emperamure NMR speciroscopy: introduction and applications
6. PICNMR speciroscopy
Natutsl abundance of 13C, resolution and multiplicity. The FT mode and of pulse, Use of
proton coupled, praton decoupled and oll- resonance decoupling lechniques; deuterium
substitwtion and chemical shift equivalence in pesk assignments, 13¢ Chembcal shif:
effeet ol substitiems on chemical shifl position of alkanes, alkenes, alkynes and benzene.
Spin coupling and '3¢C - "H coupling constanty
7. Now dimensions in NMR spectroscopy
Nuclenr overhauser effect and NOE difference spectra, Introduction 10 comelated
spectrasanpy (COSY). Homeor (1H-1H) and HETCOR (1H-13C) of menthol snd geriol,
APT und DEFT techniques {menthol and gesmnial), A briel introduciion 1o Nuclear

B. Integrated Speciral Interpretation

Overhivser Effect Spectrogcopy (NOESY) with o suitable example
o Combined sise of UV-Visible, IR, Mass and NMR spectroscopy. ‘m

o Href inroduction wosolid-mme NME. y
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BOOKS RECOMMENDED

| 3

2

Williomy Kemp, Orgunic Spectratcopy, P edition. ELKS, MocMillian, Hampshire, UK
1991.

D. M. William and L. Fleming, Specroscopnc Methods i Orgamic Chemiziry, TATA
MeGRAW-Hill Publishing Companwy Ltd, New Delbi India, 1993,

R. M. Silverstein, 0. C Bossier and F. C Monmill, Spectrameiric Identification af
Organic Compoxnds, Sth wiition, John Wily and Sons Inc., New York. USA, 1991,
Donald L Pavie, Gory M. Lampman, Georye 5. Kriz, and James R Vyvyusr
lstraehiction to Spectroscopy.

James Keeler: Undersianding NWR Specrroscopy (3nd Edition),

J. H. Simpson: Organic Sticwure Determination Using 2.0 NWR Spectroscopy: A
Problen-Bused Approach,

Eberhard Breimpier: Structure Elucidation by NMR in Organic Chemimy: A Practicaf
Glifite,

Dudley H. Willisms and lan Fleming Speeirascople Methods fn Organic Chembstry
{ Liext Edition),

Ths
T\

o



ORGANIC SYNTHESIS
INSTRUCTIONS FOR THE PAPER SETTER
The question puper will comsist of theee Sections: A, B and C Section A will have four
questions corying 12 nurks aich, Section B will have alss four questions camying 12 marks
sich. Section € will conwst of |1 short an swer fype questions that will cover fhe entire
syllabus and will be of 0F marks cach. Questions should be everly spresd over the entiee
mnge of syllobus: In no cose, question should be ssked from ouwside the syllabus. The
fuestion paper should be set sirictly acoording to the instructions mentiored above.

INSTRUCTIONS TO BE GIVEN N THE QUESTION PAPER
L. Amswer five questions in all, selecting at least two questions from each seciion. The
qugstivn in section C Is compulsory.
2. Questions in sections A and B camry 12 marks each, The questions in section C ey
2 marks each

Time Allowed: 3 Hours
Vux. Marks: 70

Marks: 3§%

Section - A

1. Introduction to Organic Synthesis: Concepis of synihesis and synthetic equivalents
Generl principles of the disconnection spprosch in rotrosymihetic analysis. fmparance
of the order of synthetic evenls m atganic syntheyis. [atroduction to one C-X snd two
C-X bond discomcetions. Coneepl of palanity reversal (umpelung) and its significance
in synthetic strategy.
Protecting Groups: Principles of peotecting alcahol, emino, carbanyl, and carboxylic
functional groups using appropeiate profécting groups, With suliable cammples
highlighting their importance amd applications in arganie synihesis.

> #~
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. Ume group C-C - disconmection: Disconriection of simple aleshols, of simple olefins

warbony| compounds conol in synthesis, friedal craft's lype examples.

| Twe Group  Diszonmections | 3-Difonctionstized tmmmmd a-hydroxy  carbomyl
compounds. o funsatirated cuwbonyl compounds, 13-di carbonyl compounds. of

| unsaturiled lactones, 1,5-dicarbonyl compounds michoel disconnection, ese of Manmich

| Reacion in disconnection, Robinson’s snnelation.

; Diels Alder Resction: (Oeneral festure dienophile diene. intrsmoleculor Diels Alder
reaction sicreochemisiry and mechanisms, ene synthesis. Retro-Diels Alder's Reaction,

Section - B

¢ Symhesis of alkene, p — climination pyrolytic syn elimination, synthesis of allyl slcohol,
sulphoxide wiphenate rearrangemient, tirough phocpharous yiid, decarboxyiation of o -
lclurt storen selective  synthests of wi-tetra substinned  alkenes through use of
aeelylencs, Frogmentation of sulphonntes, oxdative decorbaxylation of carboxylic scids.
Decdmposition of loulene p-sulphonylhydrzanes, steseospocific synthesis from - 1.2+

ilivls. Sterosclective rowte 1o 1, B-carbooyl compounds,

i CC bond formation: Generafion and imporiance of enolic jon, wgisselectivity.
storcoscléctiviry. Cencration of dignion and fheir alkylotion, allkylmon of relatively
uthdic methylene groups. Hydrolysis and decarhoxylation of alkylied produel, O-VeC
atkylation, Cealkylation of vinyl growp, aryl group. Formation of enamwnes and
alkyluticn, Alkylation of carbon by conjugate sdditions.

7. Resction of carbon pucleophiles with carbonyl growp: Coodensation proces
faviured equilibrium by dehydration of aldol products, under acidic and basic
conditions, Amine catulysed condensation, Mannich Renction. Mucheoph ilic addition,
Cyclisation process, Derzen, Perkin, Swbbe renction, Sulphur slides, phesphorous. ylides
and relaled species as nueksophiles:

§. Modern Synthetic Strategies In Organic Synthesis
Principles of atom economy ond green chemisry.
One-pot and rulticomponent rezctios,
Microwave-assisted organic synthests
Solvent-free. orpanic synihesis.

ROGKS RECOMMENDED

| W, Cirtuthr, Some Modem Method of Organic Synthesis

1 H. 0. House: Modem Synthetic Reostions

L1 Faors Qeganie Chemistry, Yoll

4 ROC, Noman; LM, Coxon: Frinciples of Crganic Synihesis.

S Swant Werren: and Paul Wyali; Grganic Sinthesis: Fhe Disconmection Approach.

6. Michael B. Smitly; Orgamic Spaihesis (4th Edirion or taest)

7. Francls A Corey and Richurd J. Sundbery: Advenced Ovganie Chemisry. Purr 5

Reaetian rad Spnthesis
b Jle Jack Li: Name Renctions: 4 Collection of Detailedd Reerian Mecharisam, % /

.
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MODERN SYNTHETIC REACTIONS AND REARRANGEMENTS
PAPER CODE - CHEM 24097
INSTRUCTIONS FOR THE PAPER SETTER
The question piper Wil consiit of Uiree Sections: A, B and C. Seetion A will have four
questions cinying 12 marks each, Section B will have alsa four questions carrying 12 marks
cach. Section € will consial of 11 short &n swer type questions thal will cover the entire
syllabus and will be of 02 marks coch. Questions should be evenly spread over the Entire
mnge of syllabus, In no cuse, question should be ssked from ouside the syllabus. The
question paper should be sel stnctly accarding to the instroctions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
I Answer five questions in wil; pelecting w0 feast iwo questions from each section. The

quesiion n secnion © i compulsory,
& Questions fn peetions A and B cury 12 morks each. The questions m section C cury
2 marks each.

Time Allowad: 3 Hours
yiax. Marks: 70
Pass Marks: 15%,

Section - A
1. Functionalization of Nen-Activated Carbon
Burtors resction’ wnd reloied process mechaniim, siersochemistry. of imnsmion s,
phololysis af orgunic nitrites, N-Nitrowamides, hypohalites. Retction of monchydnic
aloohols with leadd tetriscerste, olofinie alcohols from hydropesoxides, cyelobutanols
fram photolysis of ketones, applicanions 1o steroid nucleus

2. (o) Hoffwan Loeffler Ley Freytag Resction  jsing N-chlommine derivatives.
mechonisitic spproach and application.
{b) Newar Chemlenl Techniques: Brief concept of crown ethers. phase tnmsler rengeni,
ipplication in gynthesi,
fe) Use of compounds of Thelliym (1), Pallscium and Rutheninm ovide i orpmnie
ythess
3. Applications of Orponositicon  Compounds in Ovganic  Syathesiss  Moden
applicutions ‘of erginesilicon compounds in organic symhesis, including funcrional
proup proteetion, the s of wunsthidaily] eyanide (TMSCN), elinjinotion renctions of a-
hydrosyeilanes, the Petarson olefination and relsted  tronsformutions,  Anmolation;
alkenylsilones and afiydopoxysilmes, swbilsation of corbonium jons by oyl groups
4. Aliyhie alkylotion of ulkenes; The dibiydio | 3-ovuzine synihesis of lldehyde and
ketones, coupling of organvnickel and organocopper compleses. Reaction of thiven
organocuparates,  synihete  application  of  carbwres and  cwrbenoids.  Some
pholocyelition resctions, acyelie comugied irienes. stlfbene, Anil, alcaloids  and
relnted procomss,
5, Modern Catalytlc Methods In Organle Synthesls
o Inuoduction o penaitionemeinl catalysis
o Palindiunt-citlyzed onrbon-gutbon band-farming resctions (Suzuki-Miyours, Heek

aied Sennganhirs rietionid E

Soctiin - 1 ,\mﬁk—
Ng,?;, 5
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Malecular Renrrangements

6. Renrrongemenis in Small Ring Compomds

(8) uoduction: Thenmal resrrangements, Cyclopropme dervativer Acid estalysed
reamungement involving carboniim jons, Base catalysed reamangement, involving
corbanjons, Rearmungements involving free madicals and carbene miermediare.

(b) Thermal resrrangomcnts: Cyclobutane dirivalives. Aeid catalysed resrrangement
fnvolving carboniin jon, base combysod mamngement involving carbanions,
Reamangements Invelving free mdical and carbene intermetinte.

7.  Carbonium lon Rearrangements in Bridged Bicyolic Systems:

Sy of Wasner-Meciwein, Pinacol, Nametkin, and Demimoy resmangemonts, including
their  mechapisms, migrtory  splitude, stcreochemical  consequences.  and
upplications in arganic synthesic.

4. Rearmungement In Steroids

(1) Angular group migration, Ressrungement in C)3-CH3, Co Cpp Chp methyl
groups, Dienone phenol resrrangement.

(b) Anthmsteroid Rearmmgement

(¢) Retronidol phenomenon

(d) isterold trinaformation.

{c)} ' Ring expansion and contraction in A, B, C, D Rings.

(N Acyloin Resrrangement in D-homonnnulation, Acyl growp migration, Allylic
irensposition, Redistribution Reutiong,

9, Asymmutric and Sustainoble Organle Synthesls

Introtuction to stereoselective and ssymineinc synthesis.

Chiral wuxiliaries nnd asymmetcic eatnlysis (basic coneepts).

BOOKS RECOMMENDED

K. W. Bentley: Elucidntion of Organic Strociure by Physical Method, Parl, 11

P. S Kalsi: Chemistey of Natiral Products

P. de-Mayo: Moleculor Rewrangement, Vol. | & 1L

H. O. House; Modem Synthetic Reaction

W. Carmither: Some Modom Mothods of Organie Sviledic

Francis A, Carcy and Richard J. Sundberg: Advanced Orgondc Chemiry, Parr 8
Reavniony and Synhesis,

Nig Jock Li; Name Reviriong: A Collogion of Detolled Reogjion Meehunisii.

Michael B. Smitk: Qrganic Symeharls (4 Edition or lwes),

B e bl e
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| ORGANIC CHEMISTRY PRACTICAL-1II
PAPER CODE - MCHE 3410P

Max Moarks: 100 Credits: i}

End Semester Exam: T
internal Assessments: 30
Pass Marks: 353%

Course Objectives

The objective of this practical course is to pravide students with comprehensive iraining in
multisiep organic synthesis and the application of modem symhetie methods v the
proparation of mdustrally and biologically impormn organic compounds.

Course Learning Outcomus

Studerits are mained in the iterpretation of IR and NMR spesta for  stroctursd
chiurcrerizotion and confirmation of syathesred compounds. The practical exencises are
intended 0 enhanee labomiory techniques, analytical thinking, problem-solving ubility, snd
understanding of reaction pathways, thereby preparing siidents for sdvanced sudies.
research, and applications in pharmacsutical, dye, and fine cheatical industmes.

Multi-step Synthesis
1 Phewyl lsothiscynate from Aniling
(i) To prepare Dipheny] thiourea (Thiocarbanilide) from Ansdine
() To prepasre pheny! isothineynate from thiocsrbanilide,
1L Cyclopentanone from cyclohesanone '
(1 To prepure adipic scid from cyclobexanone (oxidation).
{ii) To prepare cyclopentanone from Udipie deid
M e-Aminobenzenesulfonamide from acetanifide
() To prepare pocetmidobenzene sulphonyl chicride from Acetsnilide.
(it} To prepare p-acelismidobenzene sulphunamide from p- deetamidaienzene sulphonyl
chlonide.
{iil) To prepare p-aminobenyene sulfomamide from p- ncetamidobensene sulphanamide.
IV Aerldone from Antheunilie acid
() To prepare o-chlorobenzoie ncid from anthrnilic seid (Sandmever's Reaction)
() To prepare N-Phenylunthramilie seid from O-Chlorobengote seid (Ultman
condensation), _
fiii} To prepare Acridane from NePhenyl snthmnilic acid (Cychuation)
V.o plromal Nitve weetinllide from sniline
() To prepore Acetanilide from Aniling (Acelylution),

{ii) To prepare p-bromoucetanifide from: Acetanilide (Bromination).
(i) To prepare p-nironcetanilide [rom Acdtonilide (Nitrution).

Vi Preparation of chuleone
(i1 To Proparation aof chuicone from Aryl sidehyde and acoiophenoes.

VIL Photnchemieal Benetion M ’da"
wi - P 4
w W/h/
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Benzophenone (o Benzpinacol
V111, Spectroscopy
Students are supposed 1o know the IR & NMR specira of the preparcid compounds.
NOTE: Suljeci 1o the ovailability of InsrumsenvChigniicals. the wxperiments con be
achsttnted by alfermate experinients. '

ORGANIC CHEMISTRY PRACTICALS-JV
PAPER CODE - MCHE 2411P

Max Marks: 100 Credits:03
End Semester Exam: 70

Internal Assessments: 30

Pass Marks: 35%

Course ehjectives

The objective of this practical course s to provide studemis with comprehensive knowledge
and labomiory imining in quantiistive organic amalysis using elassical and instrumental
techniques. The course aims 1o develop pracncal skills m the estimation and purity
determination of organic compounds through cximction methods, non -aqueous tititions,
addition reactions, oxidation methods, chromstagraphic sepuration, and spectrophotomenric
aralysis

Course Learning Oulcomes

The peactical ‘exerciies are intended fo strengthen analytical acsumscy, instumental handling,
duta interpretation, laboratary safety, and sclentific reporting skills csuential for sdvanced
research, phannaceutical analysis, quakity control, and industrial applications in orgainic and
anulytical chemistry.

. Quantitative Estimation by Extraction Mithod

Expt. It To determine percentige purity of sodtum bermoute in the given sample by
extraction method.

Expt. 22 Téo find percenmnge. pusity af sodium salicylnte by extraction method

IL Mon-Aqueons determination. Potassium Methoxide

Expt. 2 To swhdardize the given solution of potnssium methoxide.

Expl.4:  To detenmine perceninge of nitro-benzoic scid,

Exptl. 5:  To find the percentage of Barbitones,

Expt. & To determine petéeninge of succinimide in given sarmple.

L Olefinic bond

Expl. 7. To determine percentage purity of allylicohal by sddition method wsing
braminaing reagent.

Expl. B To find the nmouni of mesilyl oxnide using brominuting reageni,

IV. Diols

Expl. 9 To determine the peroentage punty of given sample of glycol vaing periodic acid.

ExpL 10: To detetmine the amaunt of glycerol per litre using penodic acid,

V. Paper chromitography

Scparution pad identification of alkalowds by paper chromutagmphy and defermination off

= s TR
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Ry values.
V1. Spectrophotameteric (UV/VIS) Estimations
Amino acids
Carbohydrae
Cholesternl
Ascorbic Ackl
Asprin
6.  Caifeine
NOTE: Subject 1o the availabifity of Insirumentichemicals, the experiments can be substituted
by allernate experiments

e LI A

X-RAY DIFFRACTION AND OTHER TECHNIQUES
PAPER CODE - MCHE 24127

Max Marks: 100 Credits:04
End Samester Exam: 70

Internal Asseéssments: 30

Priss Marks: 35%

Course objectives

It provides stadents with o comprehénsive updersiaiding of advanced snalytical and
characterization techniques used for determining the structural, physical, and chemical
properties of materigls and moleulés. Emphadis js placed oi understanding the relationship
between meleculnr siructure and material propertics, inlerpretalion of experimental dalo, und
applications of modem charscterization tools in research and industiry

Course Learning Ouicomes

Aller auceessfil completion ol the course students will be uble 1o understand the fundamenial
pringiples of X-eay diffraction and interpret diffraction patterns for the determination of
erysinl structures and Inttice ppametens of crystalline materinls. They will gain competency in
sample preparation, dite collection, spectral interpretation. and analysis of experimentul
resulls obtained from ndvanced instruments,

Medlom of Instruction: English

INSTRUCTIONS FOR THE PAPER SETTER
The question paper. will consisi of three Scovions: A, B and ©. Secuon A will have Tour
questions carrying 12 marks each, Section B will have also four questions carrying 12 imsrks
ench. Section C will consisi of 11 shon answer type questions that will cover the ¢niire
sylinbus pod will be of 02 murks ench. Questions should be ovenly spread aver the cniire
range of syllabus. In no cmie, question should be nsked from outside the wyllabus The
question paper should be sel sricily sccording to the instruetions mentioned ubove,

INSTHUCTIONS TO BE GIVEN IN THE QUESTION PAPER %'ff

. Ahswer five questions in all, selecting nl léast \wo questions from cach section. The
guestion o section C is compulsary.
Quesrions in sectipns A ind B carry 12 macks codh. The questiofs in section € , ury
2 ks cach

S VP -



Time Allowed: 3 Hours
Max. Marks: 70
Pass Marks: 35%

Scction = A

1, Crystallography And X-Rays

(i) Crystallography: Cryswli, Crystal laitices, Unit Cell and Crystal sysiems. Bravins
Tattices wnd their clussifieation, lenice, directions ol [mnce plines. Miller indices,
derivation of spacing formuln for eubie, tetragonal und orthorhombic erysuls,
siercogmphic projections, crystal structurs of CsCl, NaCl Diumond, ZnS, CaFp clc.
Point defects, stoichiometric and non- doichiometric cryial defects, thermodynamics of
Schottky and Frenkel defects fornmation, colour centres, line defects and plane defects.

(i) MNuture of X-Rays: Introduction, the conminuows specirum, The chamcleristic speetrs,
ubsorption of X-Rays. filiers, production and detestion of X-Ruys (Photgraphic method
and eounters)

LX <Ray Diffraction

X-Ray diffraction and the directions of difftacied beam X-ray spectroscopy, methods of X-

my diffraction - Brgg's method and Lave's method, Derivation of Bragg's law and Lauc's

diffraction  equation. Rotmting ctystal method, Powder method, diffraction under non-idesl
condlitions. The itensities of diffracted beams wcallered by o clectrod, stom and u upit eell,

The structure fictor cileulations, The factors infMuencing the intensity of diffracied lines on

the powsler pattemn. Detormination of crysial: siucture, indexing pattorns of cubic crywals,

indexing patterns of nop.cubic ervetls Eleerron diffmction seattering by puves, Wierl
équation, messurermeml lechnique. Newiron diffection: introduction. metsurement  lechnique,
differance between neutran and X-ray diffraction. '

Section - B

3. Circular Dichroism and Optical Rotatory Dispersion
Theory of polarised lighy, optical sctivity and optically active molecules, Cotton effects, CD
and ORD, Oectsnt Rule and its upplications, Experimental Technigues, Applications:
guantitative  analysis,  determinntion  of absolule configuration, couformational  studics,
equilibriuen stodies and secondury and tertiary structuml studies of biomolecules

4, Nuclear Quadrupole Resonance Spectroscopy
Basle concepts, cleetric field grdient and quadmpole interactions. experimental techniques,
Zeemon apliving of quadrupole specim. quadrupole coupling in (1) atoms and (3 moleculey,
Structural information obininable from NOQR spectrn, matire of chemical bond dnd study of
wharge trunsfer campuounds.

5. Mossbauer Specirascopy
The Mossbauer effoct, the Mossbuuer octive muclel, Recoll free emission and absorption of
gamma radintion, the spectml line widih. The chemica) isomer shift. The quadrpale splitting,

moghetic hyperfine Intoractions. Mensirement lechnique, eluciduion of structure of 37Fe,

1195n and 151 Ey complexes using Mossbauer datn, Dynamie cffect, Second-order Doppler
shift and recollless fraction. The GoldanskiF-karyogin eMect. Paraniagnetic relaxation. ?5/

Mossbuver spectroscopy of biologlonl sysiems. Mossbauer spectroscopy applisd 10 surface
sludy, natire pf ehemical bond and stroctuml determination, analytical applicatiune

| ) Nt TR
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BOOKS RECOMMENDED

1. K. Chang: Basic Principles of Speciroscopy.

2, R. S. Drago: Physical Methods in Chemistry.

3. B. D. Cullity: Elements of X-ray Diffraction.

4. T. C. GIBB: Principles of Mossbauer Speciroscopy.

3. Damssic Optical Rotatary Dispersion.

6. C. N. Banwell und E M. McCash: Fuadamenals of Molecwlar Spectroscopy.

7.  Douglss A. Skoog, F. James Holler, and Stanley R. Crouch: Principles of Matrumentol
Analysis,

8. B. E. Wamen; X-ray Diffraction,

BIOPHYSICAL CHEMISTRY AND ADVANCED SPECTROSCOPY
PAPER CODE - MCHE 2413T

Max Muarks: 100 Credits:04
End Semester Exam: 70

Internal Assessments: 30

Pass Marks: 35%

Course Objectives

The course aims to develop knowledge of biomoleculnr structare, molecular teractions,
thermodynamics, kinctics, and the physicochemical behavior of biological macromoleculcs
such as proteing, pucleic acids, snd membmnpes. It is designed 1o familianze students with
modem specrroscopic methods including UV-Visible, infrared, fluorescence. Raman, NMR.
ESR, mass spectromefry, and other advanced analytical techniques

Course Lenrning Outcomes

After completion of this course students will develop amalytical thinking, experimental
interpretation skilly, and technicol competence in handling sophisticated instrumetits.  thereby
preparing (hem for sdvanced regenrch, interdisciplinary studies, and indusirial spplications in
biophysical chemistry and molecular spectroscopy.

Medlum of Instruction: English

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will consisi of three Sections: A, B und €. Section A will have four
quistions carrying |2 marks ench, Seciion B will have also four questions camying (2 marks
gich, Section C will consist of || short an swer type questions that will cover the entire
syllabus and will be of 02 matks each. Questions should be evenly spread over the entine

runge of syllabus. In no ease, question should be asked from outside the syllabus. The /
question paper should be set siricily secording 1o the instructions mentioned ubove. a%/

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER /
L. Answer five questions in ull, selecting ui least two questions from ch section. The

question n section C is compulsory,
2. Questions in wections A and B carry 12 marks each. The questions 1 sextion C carry

2 marks cach,
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Time Allowed: 3 Hours Max, Marks: 70 Pass Marks: 35%

Section - A
1, Biophysical Chemistry

Structure of waler, Amino ascids, Proteins and Polynuéleic acide The peptide Bond dnd its
significance, lsoelectic point. Conformations of polypeptide chains, primary, secondury and
higher-order structures,

Foactors affecting amalyte structure and stability- pH Fffects. Temperature Effocts, Effect of
solvemt  Polarity, snd jomic  sirength.Biological relevance of chemical  potential,
Hydrophobic and hydrophilic interactions in biological systems.

Protein-Solvent  Interctions-Preferentiol  binding, hydration  and  exclusion.  Protein
denaturation models.

Thermodynamics of protein folding/stability by Muorescence, CD and calorimeiric techniques
(DSC and ITC), Hill equation and covperative binding.

Binding of small ligands by hiological mocromolecules: Kinetics and energetics of protein -
drug, protein-surfactnt inteinction by fluorescence, CD und calorimetric methods.

il LASER And MASERS

Introduction, Inser benm chameterisics. directionality, intensity, monochromalicity and
coherence, laser action; spontaneous and stimulated emission, amplification, population
invergion, negative absorption. Pumping (optical, electrical eic) Two level sysiems,
possibility ef amplification, Population inversion in three and four level systems. Masers;
Two level maser system — anvmonia maser (principle and working) Optical resonators. Solid
Inser — Ruby-laser, Gas lasers; Helium - Neon gos Tnser, Chemical lazsers; HCT & HF lasers, Q
- Swilching, Raman lager action, stimulsted Raman scattering. Semiconductor lasers: Band
model theory for metals Intinsic and impunty semmiconductars, p-n junctions, semiconductor
diode lager. Applications of lasers und masers; projection of inlerse energy, ubsorption
spectrd, focussed beam, power transmission, communicition, simospheric oplics, medical
optics ate,

Section - B

3. Mass Spectrometry
Development with specin]l reference 10 Dempiter’s mags specrrometer. Basic instrumentation:
electron bombardment and photo lenization sources, magnetic, electrosiatic and time of flight
analyzers, jon  detectors, (Vibruting reed electrometers and  electron - multiphiers). Operation
and representation of rmass spectry, Types of ions in mass spectra. Energetics ol electron
impacl process: appeamance polential of positive and negative jon s, lonfzation efficiency
curves, The Frank-Condon principle and the jonization and dimsociation of molecules by
electron jmpact. Moleculsr weight deiermination, evaluation of bond dissociation enérgics,
heats of formation and clectron affinithes by mass spectrometric methods,

4. Photoelectran Spectrascopy (PES)
Basic principles of photoelectron upectroscopy, Introduction, photoelectron spectrum, block
diagmm of photoclectron spectrometer. Experimentil techniques; light sources, spherical field
unolysers, deflection  unalysers, parallel plae  mirror  analyser, retarding Oeld  onalyser,
openttional  consideration; recording 4 spectrum,  Signal-lenolse ratio.  Photoionization and /
stomization; Application of Frank - Condon principle to photoelectric spectra, Koopman's
thetirem, ?p

Atomic photoelecuron spectrn of Ar, Kr and Xe and spin orbit coupling. Photoelectron
spectra of halogen acids (HF, HCI, H Br. and HI) and spin orbit coupling. applications of PES
in elecironie structure deternyipation,

o e avEr L




BOOKS RECOMMENDED

I. SF. Sun, Physical Chemistry of Macromolecules: Basic pnnciples and [ssues. Second
Edition, A Wiley-Interscience Publication, JOHN WILEY & SONS, INC.

2. Allen Cooper, Biaphysical Chemistry, 2™ Edition.

3. David Shechan, Physical Biochemistry: Prmciplcs and applications. JOHN WILEY &

SONS, INC.

C. Tanfoed, Physical Chemistry of Macromolesules,

CR. Cantor and P.R. Schimmel, Biophysical Chemistry Fant [ll; The Behavior of

Biological Macromoleeules.

6. K.E. vin Holde, Physica! Biochemistry

7. KRB, Gregory. ed., Protein-Solvent lateractions, Marcel Dekker, Inc. 1995

8. C. Branden and I. Tooze, Introduction 1o Protein structure, Garland Publishing: Inc.,
1991

Ll

9. BB Laud : Lasers and non-linear optics.

10, B, A. Lengyel ¢ Introduction io lasers,

11.  Koichi Shimodn | Introduction to lasers.

12, R. Chang ! Basic Principles of Spectroscapy.

13. R.S. Dmgo : Physical methods in Chemistry.

4. €. A MeDowell : Mass spreromaetry.

15, D). Brggs 1 Handbook of X-ray and UV photoelcetron
(Editor) spectroscopy.

16. D. W, Tumer . Phatpelectron spectrascapy.
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POLYMERS AND SURFACE CHEMISTRY
PAPER CODE - MCHE 2414T

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will consist of three Scctions: A, B and C. Scclion A will have four
guestions carrying 12 marks cach, Section B will have also four questions carrying 12 marks
each. Section C will consist of |1 short answer type questions thal will cover the entire
syllabus and will be of 02 marks cach. Questions should he evenly spread over the entire
range of syllabus. In no case, question should be asked from outside the syllabus. The
question paper should be sel strictly according to the instructions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
I, Anmswer five questions in all, selecting at least two guestions from cach section. The
question in section C is compulsory.
2. Questions in sections A and B camy 12 marks cach. The questions in section C carry
2 marks each,

Time Allowed: 1 Hours

Max. Marks: 70
Puss Marks: 35%

Scetion - A

I, Introductnon: Classificunon and nomenclsture of polymers, structure, composition and
polymerization mechanism (step growth and chain growth), types of monomers and
polymers.

2. Step  Polymerization: Reactivity of functional groups, basis for analysis of
polymerization, kinetics of step polymerization, self catalysed polymenzation, external
catalysis of polymerization, step polymernization other than polyesterification non -
equivalence of functionul groups in polyfunctional reagents.

3. Radieal chain ploymerization: Overall mechanism and kineties of chain polymerization,
initiation, thermal decomposition of initiators, types of initintors, kinetics of initintion
and polymerization, dependence of polymerization rite on monomer conceniration.

4, Co-polymerization tnd emulsion polymerizslion: Principle of copolymenzation and
emulslon polymertzation, The composition of addition copolymers. kinetics of chain
propagation in ca-polymerization.

5. Molecular weight avemge and viscosity average molecular weight, polydispersity index,
molecular  weight determination by osmotic method, light scatering  method,
sedimentation method, diffusion constant, sedimentation equilibrium, viscosity method.

6. Statistics of Linear polymers Molecular weight, molecular weight dismibonon,
polydispersity index. average and end to end distance, averapge radius of gyration.

Section - B
7. Adsorption: Adsorption, Adsorption of gases, influence of tempersture and pressure,
nature of adsorption {physical aod chemical adsorption), and adsorbed pases,

unimolecular layers. types of adsosptions, Langmuir adsorption isotherm and BET
adsorption eguation and their derivation, estimation of surface aren of adsorption. Gibb's

adsorption equation and iis verification. /
8. Kineties of heterogoncous reaction: at solid surfoces: Gas reaction on solids, single
reacting gas, retardution of renction products. &X}‘F’

9. Cotnlysis: Comlysts ond Criterin of comlysis and inttiotion of a renction. Caalytie
netivity and s determination, sult effects (Primary and Secondiry), (he . E
heterogencous catalys=is), f\w
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10. Speciroscopic methods like PES, AES, LEED 10 dewrmine surface structure, important
applivations of surfice chemistry, swfactant, wetting, micelles, dotergency, surface
lension, interfacial tension.

RECOMMENDED BOOKS

Principles of Polymerization by George Odian.

Principles of Pulymer Chemistry by Paul 1. Flory,

Teat baok of Physicsl Chemisiry by Glastone.

Physieal Chemistry of Macromoleculers by Chiarles. Tanford.

Physical Chemistry by G. M. Bammow.

The surface Chemistry of Solids by S. J. Grege.

Physical Chemigiry of Surfaces by Anthur W, Adamzon, 41th Ed John Wiley (New

Yark).

B Douiglas A. Skoog, F. James Holler, and Stanley R. Crouch: Principles of Instrumentol
Analysit, Cengage Leaming
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INSTRUMENTAL PHYSICAL CHEMISTRY PRACTICALS- 1I
PAFER CODE - MCHE 2415P

Max Marks: 100 Credits: 03
Fnd Semester Exam: 70
Internal Assessments: 30

Pass Marks: 35%
Course objectives

The objective of this pmctical course is 1o provide siudents with comprehensive Iraining in
electromnelytical and physicochemical lechniques uned for quantimtive chemical analysis and
the study of janic equilibria,

Course Learning Outcomes

The course Rurther enhances laboratory techniques, instrumental handfing, quantitative il
interpretation. analytical accurscy, scienbific reasoning, and techmical reporting skills required
for higher studies, research, and industrial applications in physical and analyticsl chemistry,
L Conductance Mensurcments
1. Acid-buse Toomlions
{a) Strang acid ve strong buse.
(b) Weak acld vs strong base.
() Strong aod ve weak base.
{d) Mixture of strong acid und weak acid va strong bage.
(e} Mixture of strong acid, Weak acid and CuSOy4 va strong bese
1 To dewermine the cell constomt of the given conduetivity cell
3. Detwrevination of the solubility of sparingly soluble salm.
4. Verification of Debye-Huckel-Onsagar cquation.
5. Verification of Ostwald difoion .
6. Transport number messurements by Hinorl's method.
7. Preciphation thrations
8. Complexomerrie timtions.
9. Delerminalion of the degree of hydtolysis o the salts.
I, pH Meuasurements
1. Avid-Base titrations.
{a) Swong acid vs strong base
(b} Strong scld ve weik base
fe)  Weak. acid vs strong base
(i Mixture of & strong acid snd weak acid v veon g base,
2. Dewrmination of the dissocintion constants of weak acids and wesk bades

Y Determinations of the degroe of hydrolysiv of (he salis of weak scids and sirong
bases and thal of strong acids and weak bases.
4. To determing the bufTer copaciy of the given buiTer sobullon. W'
1, EMUE. Meaguremants [Potentiometry)

L Volumetric annlyals

(01 Acid-base fitmiions. f\tﬂp"tb




(b} Precipiation fimtiops.
Ael Redox tietion,
Constraction and deteminudion of emf of the following cotle
() Prtle HgaCla, KO (satmmed) 1 Agt (0IN) Ag.
(Y P1/Mg HggCh. KCI (0.0 1 A (01 N) £ A
fe) ApdAgh (O.0INYAg (Q.IN) Ag
() Ag/ Agt (DOIN) 7 RCT (DOIN} AgClL/ Ag.

v Deermination of the solubility of the sporingly soiuble salis,

. Delerminiation of the mean astivity coeflicrenis. 1

5, To determine the varions: thermodynamie fonetions for the follawing resction:

It Gl 20*2 40 -

f o detotmine the equilibrum constant for the compiex, |AgiNHl]" formation,
1V, Flame Photomerry

To daiéimilie e concentration of the wons ke Na*, K¥, Ca2* in the given solution.

ld

BOOKS RECOMMENDED:
I, Advanced Praciical Physical Chemistry by J.B. Yodaw
1 Pwitical Phyiical Chetmistry by B Viswonathun and PS. Reghivin Practicyl
Phymeal Chemistry

3. Tewbook of Practical Physical Chemsiry by K.K. Sharma ond D5, Sharma

4 Advanced Physieal Chemsistey Praetieal Guide

S Arthur M. Halpern and George €. MuBase: Experiarnial Physionl Cheshisiry,

o Dougles A Skoog, F. James Holler, and Stanfey R Croush: Princples of
Inttrumintal Analysis.

7. Peler Aking and Julio de Vawha Aiking” Physioal Chesisiry

1 N Gumuoand R Kapoor: davmced Evperimetal Chemistry, Vol 1 Phsadeal

Chemiviry.




PHYSICAL CHEMISTRY PRACTICALS - 11
PAPER CODE - MCHE 24161

Max Marks: 100 Credits: 03
End Semester Exam: 70
Internal Assessments: 30

Pass Marks: 35%

Course objectives

The abjective of this praciicsl course is 10 provide students with comprehensive knowledge
and experimental traming in photochcmistry, phase cquilibria, sofution chemisiry, and surface
phenomena. The coursé aims 1o develop ynderstwnding of the fundamenial principles of
photochemical resctions, quantum yield measuremonts, and actinometry.,

Course Learning Outcomes

The course forther enhances laboratory skills, mstramentul hondling, quantitstive an ihysis,
scientific interpretution, wnd problem-solving abilities essential for sdvanced resesrch and
industrial applications in physical chemiatry and photochemisiry,

1. PHOTOCHEMISTRY
(1) Intensity of the lamp/Quantum yield of the Reaction.
(n) To drmw calibration curve for various concentrations of Femous
sulphate/ 1, 10-phenanthrofine complex and hence (o find the coefficient of i molar
absarptivity.

(b} To find out the intensity of the lump (visible light) by ferioxalate sctlinometer.
(1) Methylene blue Sensitlzed photaasidation of Diphenylamine

(8) To study the rate of formation of the produgt in the shove pholochemical
renction with increasing quanis of light absorbed and 1o find 1he quanmm yield
of this reigtion,

b} To sty the effect of fullowing parameturs on the above reaction
(1) Efect of diclecme constant of the medium.
(1) Effect of methylene blue concentration.
(3) Effect of diphenylamine concentratione
(4) Effect of oxygen concentration,

L TWO COMPONENT SYSTEMS
(a) To delermine the eritical solution tempersture (CST) and eritical solution
concentration (CSC) for phenoliwamer sysiem.
(B) To find the Eutectle point for iwa component sysiems, le. NaphithaleneBeoic
wcill and benzoie and’ Chinamic neid systems.
3. PARTIAL MOLAL VOLUMES
To Tind the partinl molal volumes for ures, Glyeine und ethanol in squeous solutions.
4. LEAST SQUARE PLOT
Too calculate the slope and inercept fir @ duts of struight flines by Jewst square method
and 1o deaw the line.

5 MICELLES FORMATION
o8 ;\hﬂﬂ‘*’
&“A“?’"
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fa) To determine the critical micelle conc. of sodivm dodecyl sulphate from » study of

(b) To determine enitical cone, for the formation of micelles from the spectral

:H-uu'lu recommended:

e

the conductivity of agquecus solutions.

behaviour of a dye.

Advanced Practical Physical Chemistry by LN, Gurm and Amit Gurta
Senior Practicel Physical Chemisiry by B.D. Khosla, V.C. Garg, and Adarsh Gulati
Practical Physical Chemistry by B. Viswanathan and P.S. Raghavan

Arthur M. Halpern and George C. McBane: Experimenial Physical Chemisiry,

K. K. Rohmgi-Mukherjee: Fimdamentals of Photochemisiry,

Peter Atkins and Julio de Puula: drking” Phywical Chemistry,

J. N. Gurtu and R. Kapoor: Advanced Experimental Chemistry, Vol. I Phyzical
Chemisiry,
Carl W. Garland, Joseph W. Nibler, und David P. Shoemaker: Experimenta! Phyrical
Chemistry,




