FOURTH SEMESTER

7. Maximum marks : 350 '3\
1 Course Code M.Sc. Chomistry 8. Minimum Passing Percentag, 'y \
2 CRUESO/NATS ' 9. Project work : 50 9 \
3. Total FeRSr ® 10. Project Passing Markg : 18 \
8 COmRUIARTY FEpOr > 11. Practical : 2 E
5 Optional Paper 2 12. Practical Passing Marks ; 1g M ‘\
S ARt Y Theory 2Ty \\.‘..\:
b.J] Subject Name — SCE ‘ ‘f
m.} Marks \2
l; EL | 2™ I 31 | Max.] Min. Max.l Min. l Max.l Min,
mpulsory paper
| Application of Spectroscopy-II 35 0 0 35 13 16 \
J‘ Solid State Chemistry 35 0 0 35 13 15 |5
; Biochemistry 35 0 |0 3% |13 |15 |5
tional paper (select any two)
| Organic Synthesis 35 0 0 3 |13 |15 |5
] Chemistry of Natural Products
] Analytical Chemistry 35 0 0 35 13 156 5
’ Electrochemistry 35 0 0 35 13 |15 |5
] Medicinal Chemistry 35 0 0 35 13 15 5
l Pesticltes & Glass Industries 35 0 0 35 13 15 5
[ Practical (I) inorganic chemistry [0 0 0 0 0 0 0
, Practical (Il)Organic chemistry 0 0 0 0 0 0 0
, Practical (Ill) Physical chemistry | 0 0 0 0 0 0 0
3 ] Project work 0 ) 0 0 (o 0
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SEMESTER - IV

;( Paper / Comp/Opt Paper Title Code (MCH) | Max. Marks
fl ;f Compulsory APPLICATION OF 511 ! 35+ 15 (CCE) = 50
/ ’l SPECTROSCOPY-II

’[ II / Compulsory SOLID STATE CHEMISTRY 512 35+ 15 (CCE) =50
III / Compulsory BIOCHEMISTRY 513 35+ 15 (CCE) =50
IV Optional ANY TWO From MCH 514- 514-518 & 35+ 15 (CCE) =50
["v / Optional 518A 518 A 35+ 15 (CCE) =50

B PRACTICAL -1. Inorganic 33

2. Organic 33

3. Physical 34

/ Total
R




Class / T
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e 12,::.::.:...... by Centra
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Semester/ [V
Subject / ¥
Title eqmi.._nwfm.“.qc:t ;
Paper No \u”%.m THID ;1 (Code- MCH-511)
OoEnL_uoj,\osﬂi a1 Ov:c:n_\mﬂ_wn& afyard ¢ Compulsory
‘R AT : 36 |
]
particulars/faxT
lectronic transitions (185-800 nm;"

Max. Marks

sible spectroscopy Various ¢

Effect of solvent on electronic transitions, ultraviolet bands fg,
compounds, dienes, conjugated

[ Ultraviolet and Vi
urated carbonyl
ted dienes and carbonyl compounds

| Beer-Lambert law,
compounds, unsat
odward rules for conjuga

nds. Steric effect in biphenyls.

| Unle-1

carbonyl

polyenes, Fieser Wo
pectra of aromatic compou

.a;ﬂ_ﬁk&“f'

g

ultraviolet s
uencies of alkanes, alkenes.

i

Characteristic vibrational freq
ethers, phenols and amines. Detailed study

pounds (ketones, aldehydes, esters, |
d carbonyl ooavocsa&.w

Infrared Spectroscopy
alkynes, aromatic compounds, alcohols,
of vibrational frequencies of carbonyl com
acids, anhydrides, lactones, lactams and conjugate

olvent effect on vibrational frequencies

amides,

Effect of hydrogen bonding and s

combination bands and fermi resonance. |
magnetic Substances in Solution The

overtones,
Nuclear Magnetic Resonance of Para
factors affecting nuclear relaxation, some

jew of NMR of metal nuclide

contact and Pseudo contact shifts,
uding biochemical systems, an overv

195p¢ and ''*Sn NMR.

applications incl
y General considerations, chemical shift (aliphatic

with emphasis on
Carbon-13 NMR Spectroscop
heteroaromatic and carboynl carbon), coupling

olefinic, alkyne, aromatic,
constants. Two dimension NMR spectroscopy-COSY, NOESY, DEPT, HMBC

and HMQC techniques.




Unit-§ | Mass Speetron
by ‘&‘\ s Ny . Y '
Spectrometry Introduction fon production 1, CHED, ESHand FAB, fact ‘
attecting tragme ' e i
g tragmentation, fon analysis, ion abundance Muss spectral fragmentation

of organic co ) ‘
R compounds, common functional groups, molecular fon peak, metastable

peak. Me  Lafterty rearr
ety rearcangement,  Nitrogen rule,  High resolution  mass

: ' '

Y
NMR and mass spectral techniques.

Suggested Readings:

1. Physical Methods for Chemistry, R.S. Drago, Saunders Compnay.
Structural Methods in Inorganic Chemistry, E.A.V. Ebsworth, D.W.H. Rankin and S.
[

Cradock, ELBS.
3. Infrared and Raman Spectral : Inorganic and Coordinat
Wiley.
4. Progress in Inorganic Chemistry vol.,
Wiley.
Transition Metal Chem

Inorganic Electronic Spectroscopy,
NMR, NQR, EPR and Mossbauer Spectroscopy in Inorgani

Ellis Haywood.
Practical NMR Spectroscopy, M.L. Martin. J.J. Deepish and G.J. Martin, Heyden.
rometric Identification of Organic Compounds, R.M. Silverstein, G.C. Bassler

!\J

ion Compounds K. Nakamoto,

8, ed., F.A. Cotton, vol,, 15 ed. S.J. Lippard,

istry ed. R.L. Carlin vol. 3 dekker.

A.P.B. Lever, Elsevier.
¢ Chemistry, .V. Parish,

9. Spect
adn T.C. Morrill, John Wiley.

10. Introduction to NMR spectroscopy,

11. Application of Spectroscopy of Organic
12 Spectroscopic Methods in Organic Chemistry D.H. Williams, L. Fleming,

R.J. Abraham, J. Fisher and P. Loftus, Wiley.

Compounds, J .R. Dyer Prentice Hall.
Tata

McGraw-Hill.
13. Structural Methods in Inor h, D.W.H. Rankin and S.
Cradock, ELBS.

14. Introduction to NM

ganic Chemistry, E.A.V. Ebswort

R spectroscopy, R.J. Abraham, J. F isher and P. Loftus, Wiley.
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Title of Subject Group *SOLID STATE CHEM _
Ryw W =1 Wi . ISTRy ,
Paper No. / wes gy TH® .
* 11 (Code- MCH-512) !
Compulsory / stfrawt o1 o arfyaT
A ptional / s : ,
Max. Marks 3RX®aH afp : MM .
Particulars / fg=or )
Init-1 Solid State Reactions
General principles, experimental procedure, co-precipitation as a precursory to solig
state reactions, kinetics of solid state reactions. |
Init-2 Crystal Defects and Non-Stoichiometry J_/
Perfect and imperfect crystals, intrinsic and extrinsic defects-point defects, line and \
plane defects, vacancies-Schottky detects and Frenkel defects. Thermodynamics of
Schottky and Frenkel defect formation, colour centres, non-stoichiometry and defects,
Jnit-3 Electronic Properties and Band Theory

Metals insulators and semiconductors, electronic st
structure of metals, insulators and semiconductors,

semiconductors, doping semiconductors, P-n junctions, super conductors. Optical
properties-Application of optical and electron microscopy. Magnetic Properties-
Classification of materials : Effect of temperature calculation of magnetic moment,
mechanism of ferro and anti ferromagnetic ordering super exchange.

Jnit-4 Organic Solids

Electrically conducting solids. organic charge transfer complex, organic metals, new
superconductors.

ructure of solidsband theory band
Intrinsic and extrinsic

\

Jnit-§ Liquid Crystals:

Types of liquid crystals: Nematic, Smectic, Ferroelectric, Antiferroelectric, Various
theories of LC, Liquid crystal display, New materials.

BOOKS SUGGESTED.

i i i icati A.R. West. Peenum,
Solid state chemistry and its applications, A
. Principles of the Solid State, H.V. Keer, Wiley Eastern.
Solid State Chemistry, N.B. Hannay. .
mw:a State Chemistry, D.K. Chakrabarty, New Wiley Eastern.

B W
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Clnss / wan ' M.Be,
Semester / WARAY i A
Subject / Rwy . Chemistry
Title of Subject Group ' BIOCHEMISTRY
Rwy wir mr Midw :
Paper No. / WOy @i . 111 (Code- MCH-513)
Compulsory / 3fard a1 Optlonal / Amfam sifrard ¢ Compulsory
Max. Marks i@ afw : 36
Particulars / f@wor__ *
Unit-1 Mectal lons in Blological Systems
Bulk and trace metals with special reference to Na, K, Mg, Ca, Fe, Cu, Zn, Co, and
K+/Na+ pump.
Blocnergetics and ATP Cycle.
DNA polymerisation, glucose storage, metal complexes in transmission of energy;
chlorophyll's, photosystem I and photosystem 11 in cleavage of water.
Transport and Storage of Dioxygen
Heam proteins and oxygen uptake structure and function of haemoglobin's, mygolob
haemocyanms and hemerythrin, model synthetic complexes of iron, cobalt and copp
Unit-2 Electron Transfer in Biology
Structure and function of metal of proteins in electron transport processes cytochron
and ion-sulphure proteins, synthetic models.
Nitrogen fixation '
Biological nitrogen fixation, and its mechanism, nitrogenase, Chemical nitrogen fi
Unit-3 Enzymes

Introduction and historical perspective, chemical and biological catalysis, remark
properties of enzymes like catalytic power, specificity and regulation. Nomencla
classification, extraction and purification. Fischer's lock and key and Koshalnd's
fit hypothesis, concept and identification of active site by the use of inhibitors, a
labeling and enzyme modification by site-directed mutagenesis. Enzyme kinetic

Michael's-Menten and Lineweaver Burk plots, reversible and irreversible inhib

Mechanism of Enzyme Action

27
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S e
ion and Steric effeet, “acid- -base catalysjg &
\] )v

Thsitiol 1
T 1t ste (hcmy orien
'Irunsmnn-amu. ‘ e ‘
/ : : - distortion. Examples of somec typi yme m‘-Cham,ﬂ
catalysis, stratn or gk -
chemotrypsin,
Kinds of Renctions €4
Nucleophilic displaceme
cnvage to endergonic processes. Transfer ofs“lphatc i ,
tioy,

lysozyme and carboxypcptidase,

ribonuclease,
wnlysed by Enzymeces
nt on a phosphorus atom, multiple d,sp‘achcm i
acy

coupling of' A TP ¢l

elimination reactions, enolic intermediates in Isomecerisations reactions, b. Cleg "\
vy

¢ isomerization and rearrangement reactions, Enzyme catal &,
}'7

condensation, som
carboxylation and decarboxylation,

\

[Tnic-4 j Co-Enzyme Chemistry

f Cofactors as derived from vitamines, coenzymes, prosthetlc groups, apoenzyme,

| Structure and biological functions of coenzyme A, thlamme pyrophosphate, + PYTidg,
/, phosphate, NAD+, NADP+, FMN, FAD, lipoic acid, vitamin B12, Mechanism; of
‘ reactions catalyzed by the above cofactors. Enzyme Models

, Host-guest chemistry, chiral recognition and catalysis, molecular recognition
” asymmetry and prochirality Biometric chemistry, crown ether, cryptates, Cyclodex&

3 mOlec

cyclodextrion-based enzyme models, clixarenes, ionospheres, micelles synthetic enzy,

/ or synzymes.
Biotechnological Applications of Enzymes
large-scale prodcution and purification of enzymes, techniques and methods of

immobilization of enzymes, effect of immobilization on enzyme activity, application
immobilized enzymes, use of enzymes in food and drink industry-brewing and cleese
making, syrups from cron starch, enzymes as targets for drug design. Clinical uses of

enzymes, enzyme therapy, enzymes and recombinant DNA Technology

[ Unit-§ Biological Cell and its Constituents
Biological cell, structure and functions of proteins, enzymes, DNA and RNA in livin

systems. Helix coils transition.

Bioenergetics
Standard free energy change in biochemical reactions, exergonic, endergonic. Hydro

of ATP, synthesis of ATP from ADP.

Biopolymer Interactions
Forces involved in biopolymer interactions. Electrostatic charges and molecular

expansion, hydrophobic forces, dispersion force interactions. Multiple equilibrium a

various types of bidning processes in biological systems. Hydrogen ion titration curv

28
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| Structare '
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{
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bbbl _.lﬂt_l_lwlu\mlynun\w trontment ol membrane transport, Nerve conduction

Book Suggested
l . Pri i ) *
nciples of Bioinorganic Chemistry, S.J. Lippard and J.M, Berg, University Science
Books.
Bioinor i :
inorganic Chemistry, 1. Bertini, H.B. Gray, S.J. Lippard and J.S. Valentine,

!-J

University Science Books.
Inorganic biochemistry vol. I and 11 ed. G.L. Eichhorn, Elsever.

4. Progress in Inorganic Chemistry, Vol 18 and 38 cd J.J. Lippard, Wiley.

Bioorganic Chemistry : A chemical Approach to Enzyme Action, Hermann Dugas

and C. Penny, Springer Verlag,.

Understanding Enzymes, Trevor Palmer, Prentice Hall.
Ed. Collin J suckling, chemistry.

N o

Enzyme Chemistry : Impact and applications,
M.1. Page and A Williams, Royal Society of Chemistry.

N.C. Price and L. Stevens. Oxford University Pres
n and Applications in Biotechnology, Mic

Enzyme Mechanisms Ed.
Fundamentals of Enzymology,

0. Immobilized Enzymes : An Introductio

o—-}om

ID. Trevan, Hohn Wiley.

Reaction Mechanisms. C. Walsh. W.H. Freeman.

Mechanism, A Fersht, W.H. Freeman

ns of Living Cells, D.E. Metzler, Acader

11, Enzymatic
12. Enzyme Structure and
13. Biochemistry : The Chemical Reactio

Press.
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Class / =& .'_ er:/'SC' )
:cmcster / AR ‘,. Chemistry Unitg O
ubject / Rwx ’
Title of Subject Group : OrganicSynthesls e
¢ W
Papes N/ el t OPT-1 (Code-MCH.g), |
Compulsory / 3famd @ Optional / dwfeas affrad @ Optional e —
Max. Marks (R&wTs atw + 2B '
Particulars / fa<or
t-1 Disconncction Approach ! o A
An introduction to synthons and synthetic equivalents. Disconnection approach, funy, @, "
group inter-conversions, the importance of the order of events in organic Symhes\s
group C-X and two group C-X disconnections, chemoselectivity, reversal of DG\
| eyclisation reaction, amine synthesis. Protection of groups, chemo, region ang S\&‘
= selectivity.
it-2 One Group C-C Disconnections N
Alcohols and carbonyl compounds, regioselectivity, alkene synthesis, use of aCetyler,
and aliphatic Nitro compounds in organic synthesis.
Two Group C-C Disconnections
Diels-Alder Reaction, 1,3- dxfuncnonahsed compounds, a-b- unsaturated Carbany,
compounds, control in carbonyl condensations, 1,5-difunctionalised compounds, Michey
addition and Robinson annelation.
1it-3 Oxidation : D
Introduction, Different oxidative processes

Hydrocarbons-alkenes, aromatic tings,
saturated C-H groups (activated and unactivated) Alcohols, diols, aldehyde's, ketones, |

ketals and carboxylic acids. Amines, hydrazines, and sulphides

. Oxidations W\\\\\
ruthenium tetraoxide, iodobenzene diacetate and thallium (111) Nitrate
Reduction

Introduction, Different reductive processes. Alkancs, alkenes alkynes, and aromatic rings
Carbonyl compounds-aldehydes, ketones, acids and their derivatives Epoxides. Nitr

nitroso, azo and oxime groups. Expoxide, Nitro, Nitroso, azo and oxime groug
Hydrogenolysis.

30




lowing in organic syt
i, Mg. Hy, Cd,

Ce Compounds,

s .

Canphor, longifoline, cartisone, reserpine,

| fredericamycin. A

Unit-4 ()nummmc(nllle Reagents
| Principle, preparations, properties and applications of the fol
with mechanistic details, Group 1 and 11 metal organic compounds L
Unit-8 Synthesis of some complex molecules:

- Application of the above in the synthesis of following compounds:

vitamin D, juvabion, aphidicol

SUGGESTED READINGS:

—
.

S )

Designing Organic Synthesis, S. Warren. Wiley.
Organic Synthesis-Concept, Methods and Starting Materials, J. FuhrhOP
Some Modern Methods of Organic Synthesis. W. carruthers, Cambridge Univ. Press.

Modem Synthetic Reactions H.O. House, W.A Benjamin. .
ructure, J. March. Wiley.

Advanced Organic Chemistry : Reactions, Mechanisms and St
s.
Principles, of Organic Chemistry Part B. F.a. Carey and R.J. Sundberg, Plenum Pres
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