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General Information::
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Itis two years Master Degree Programme
‘There shall be four semester to complete programme. e, 14,274, 3%
and ommemr

er f15 én
o0 e teaching days.
‘This programme will have three types of courses, i.e. Compulsory
Courses, Core courses and Elective courses,

=The core courses are those courses whose knowledge
is deemed essential for the students registered for a particular
Master's degree programme,

i = The elective course can be chosen from a pool of
papers in I1% and 1Vsemester.

Each course will have 100 marks in full and divided as 70 marks for
End-Semester Exzm .m 30 marks for Internal Assessment Work
except in AEC, AECC-2 and practical papers. Internal
e two internal exams of 10 marks each, 5 marks

projectand 5

In practical papers the distribution of marks in CIA will be same as
prescribed forterm end semester practical papers,

A student in fourth semester can choose a generic paper or CC-5
paper of any other subject of the faculty as DSE.

- Aunit bywhich the course work is measured. It determines
the number of hours of instruction required per week. One credit is
equivalent to one hour of teaching (lecture or tutorial) or two hours
of practical work field work per week.
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Semester -1
Core Course -1
Inorganic

Full Marks -70 Credits5

Unitt

Unitil

5t ing and  Sleves chemidhy

(@) VSEPR theory, Walsh diageam ( riatomic molecules), dr -5 bonding,
Bent rule and energeticof hybridization.

(670 diagam foretrs ks d-and it molees Bonding

Mzgnem chemlsny

- interacton, Tem Symbls, spin orbi coupling Quenching of orbital

expression and
large multiple width. Anomalous magnetic moments, magnetic
properties of inner transition elements.

Unit-1ll Metal- Ligand Equilibria in Solution

UnitlV Rea

Unit-V.

Stepwise and overall formation constants and their interaction, trends
i stepwise constants. Factors affecting the stability of metal complexes
with reference to the nature of metal ion and ligand, chelate effect and
ts thermodynamic origin. Determination of formation constants by pH
‘metery and spectrophotometry.

n Mechanism of Transition metal complexes.

Inert and labile complexes, kinetic application of VBT and CFT, kinetics.
of octahedral substitution, acid hydrolysis, base hydrolysis, CB
mechanism, evidences of CB mechanism, Anation reaction, reaction
without M-L bond cleavage, substitution reactions in square planar
complexes, The trans-effect, Theories of trans-effect, Electron transfer

Tsopoly’and Heteropoly Acids and salts, Isopoly and Heteropoly acids
and  salts of Mo and W. structure of sopoly and heteropoly anions.
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Books Recommended -

Concise Inorganic Che;

istry- D, Lee
Inorganic Chemistry- T. Moeller.

- Modern Aspects of Inorganic chemistry- K. Emeleus and AG. Sharpe
Introduction to ligand field- B.N. Figgis

1
2

3

4

5. Inorganic Reaction Mechanism- Basalo and Pearson
6. Chemical bonding- 0.P. Agrawal/ Coulson

7. Structural Principles in Inorganic Chemistry-W.E, Addison
8. Introduction the Magneto Chemistry- A Earshasw

9.

Principle of norganic Chenistry- James Huhey. bﬁ‘%\\



Semester-1

Core Course -1
Physical Chemistry-1 .

Full Marks -70 Credits-s

Unitl  Macromol

lecules
‘Types of polymers, Kinetics and mechanisms of polymerization,
Molecular mass-number and mass average molecular mass,
determination of molecular mass by osmometry, viscosity and light
scattering method. 5
Unitll Electro Chemistry
®

d

(i) Debye Huckel theory of conductance of electrolytic solution, its
application and limitation:

(i) Quantitative treatment of Debye Huckle Limiting law and its
modification for finite size ions, effect of fon solvent interaction on
activity coefficients, Debye Huckle Onsager equation.

(i) Butle-Volmer equation underequilibrium and non_equilibrium
Exchange current density, Tafel Plot.

Unit-Ill Chemical Dynamics
(@) Mech

(b)  Activated complex theory of Uni-molecular reaction.

() Mechanism and Dynamics of photolysis of acetaldehyde and photo

dimerisation of Anthracene, Poymerizgion and Auto oxidation

% Tl
reaction. ST

) NOR AT R (M

Unit1V.Chemical Thermodynamics

(@) Partial molar properties in ideal mixture, Chemical Potential,its
determination and variation with temperature and pressure,

Gibbs Duhem equation.

Fugacity and activity, variation with ‘T’ and P’ determination of

Fugacity of a gas mixture, Duhem- Margules equation and its

application. Nt AN

A




UnitV  Statistical Thermodynamics
Ensembles, Thermodynamic probability, Boltzman Distribution
w, Boltzman Planck Equation, Partition function and its
significance, ~Relationship with _thermodynamic _fiunctions.
Translational, Rotational. Vibrational and Electronic. partition
function. Its application in the case of monatomic and diatomic

molecules, Sakure -Tetrode Equation.

Books Suggestads €.y - |

L Physical Chemistry. + PW. Atkins(ELBS)
2. Comprehensive Physical Chemistry Hemant Snehil

3. Theoretical Physical Chemistry. Glastone.

4. Physical Chemistry MG, Ba

5. Modern Electrochemistry. JOM Bakris and AKN. Reddy
6. Text Book of Polymer Sclence + EW. Billmayerjr.

7. Advanced Physical Chemistry Gurdeep Raj

NE o



Semester-1
Core Course 11l
Organic Chemistry-1

Full Marks -70 Credits-5
Unitl  Nature of Bonding in Organic Molecules
Delocalized ~chemical ~bonding-conjugation, _cross  conjugation,

and non- benzenoid compounds, alternant and non-alternant

hydrocarbons, Huckel's rule, energy level of molecular orbitals,
s

Unitll Stereochemistry:

Chirality, elements of i molecu!es with more than one
chiral centre, diastereomer nation of relative and
absolute configuration, s o Wl i v
pmchlmhly. enantiotopic and dlasleleumylc atoms, groups and

asyn synthesis, conformational analysis of
calanes (ol Mam SRS N b et maton
on reactivity, optical activity in absence of chiral carbon|
(biphenyls, allenes and spiranes), chirality due to helical shape,
stereospecific and stereoselective synthesis. stability and reactivity
of carbocations,

Unit-lll - Reaction Mechanism: Structure and Reactivity:

Types of reactions, kinetic and thermodynamic control, Hammnnd'
postulate, Curtin-H ammet principle. Potential energy d
B S
mechanisms, isotope effects. Generation, structure,carbanions, rm
radicals, carbenes and nitrenes. Effect of structure on reactivi

Hammett equation and linear free energy relationship. i

and reaction constants. Taft equation. 282 /§ A



Unit1v

Unity

Aliphatic Nucleophilic Substitution:

The SN2 SN', mixed SN and SN2, SN' and SET mechanisms. The

e
and o bonds anchimeric assistance, Classical and nonclassical
carbocations, phenonium ions, Reactivity- effects of substrate structure,
aacking nucleophile, leaving group and reaction medium, Ambident
nucleophiles and regioselectivity. Nucleophilic substitution at an allylic,
aliphatic trigonal and a vinylic carbon.

i
ot kot Sabsiuion e e, W sk

Aliphatic Electrophilic Substtitution:

Bimolecular mechanisms - SE* and SE:. Electrophilic substitution
‘accompanied by double bone shifts. Effect of substrates, leaving group
‘and the solvent polarity on the reactivity.

ation Reactions: Mechanism and orientation in_ pyrolytic
tion. Mechanism and application of Cope elimination, Chugaev

reacton,Peterson eacion
S\




Books Recommendation:

1. Advanced Organic Chemistry- Reactions Mechanism and Structure by Jerry

March,
Ajguide Book to Mechanism in Organic Chemistry by Peter Sykes.
Organic Chemistry by RT. Morrison and R. Boyd.

c v 4LDS. Yadav.

in Organic by SM. Mukherji and S. Singh,

Stereachemistry of Organic Compounds by D. Nasipuri,
Stereochemistry of Organic Compounds by P, Kalsi
Advanced Organic Chemistry by F.A. Carey and R. Subbrg.
Organic Synthesis by Jagdamba Singh, L.D.S. Yadav and Jaya singh.

N2 /6\0




Practical [Physlnl Chemlslry)
(Core Course -1V)

Full Marks -50 Duration of Exam 6 hrs. Credits-5
Any one experiment- 30 Marks

Water equivalent of calorimeter and determination of

[0 Heat of solution of potassiur nitrate

(i) Heatof neutralization of strong acid and strong base.

() Basicity of polybasicacids.

acid
medium.
determination of rate constant,
GEloae distribution coeffcientof
Aceticacid
W epblt Hetween water and benzene by partition method.

5 Detrminatonof e nd ol oo s e
wtgivensol
6 Detrminaion of rte. consan. o nvesion of cane. sugaJusiny
ol
”

conductometric titration.
i) Solubility product of sparingly soluble salt.

Vivawore 15 23T

Note books 5



Semester-1
AECC1




Semester
Core Course-V.
Advances in Chemistry
Full Marks -70 Credits5

Unitl  Nuclear Chemistry
@ Shel model, Liguid drop Mndvl Nuclear Reactions and their Types.
Nuclear Reactions Cross-sectio
) amalooion of e osoned, scameAR o Ao
analysis, sotope dilution method.
Unitll  Chemistry of Nanomaterials
Definition, ~sources, examples, Bottom-up Method of synthesis,
Characterizations, and applications
Unit-lll Solid state Chemistry

Conducte Theory and Appli

UNitIV  Industrial Application of Chemistry
Chemisty ofCement, Paper and Pulp, and Petrleum
UnitV Waste Management
Nuclear waste nanagement,
e-vaste management
Ry of st (i, s g, e snd
classification-extruding ) X. del g//
FEN

Bovks 2ecomanded 1
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il oy Smok Al Moowe

i Shavon Oud Shavew

Aoy R West:

A e

The Chewophy o) cre fag Bhullon- 4
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Full Marks -70

Unitnt

Unit-n

Unit1v

Unit-y.

Semester-11
Core Cour
Inorganic Chemistry It
Credits-5

Bonding in coordination Compounds: Effct o distortion on d. prbital
energy level. John- Teller effectspectro ~chemical series. Thermp
dymanic effect of crystal fied Theory. Site selection in Normal ang
inverse spinal structure. Calculation of hydration energy and lattice
gnersy of complexes. Evidences in support of covalent bonding in
sransiton metal complexes. M. Theary ofMLowith o and x bonding
sagands using symmetry arguments. Magnetic properties and charge
transfer spectra on the basis of M.0, model

Electronic Spectra of Transition Metal Complexes,

Spectroscopic ground states, correlation and spin-orbit coupling i free
Jons for 1+ series of transition metals, Orgel and Tanabe-Sugang
diagrams fortransiton metal complexes (di-d state), caleultion of by,

Symmetry in Chemistry.
Symmety elements and symmetry operations, defnition ofgroups, sub-
Broup, conjugate and class. Point symmetry group. Requirements of
mathematical group, multiplication table for Cy,

Group theory in Chemistry.
Representation of group by matrices. Working out representation of
o POINE g1OUpS:Characterof a representation. The great orthogonality

Metal -complexes.
Metal carbonyls, structure and bonding, vibrational spectra of metal
Garbonyls or bonding and structural elucidation. Preparation, bonding,
Strueture and. important reaction of transiton metal mitrogyle

- 32N




Dinitrogen, tertiary phosphines as ligands. Metal Carbonyl dlusters- Low
Nuclear Carbonyl clusters Total electron count (TEC)

Books Recommends
Aw.mc«ihvumﬂm(th:mmr}/ FA. Cotton and G. Wilkinson.
Inorganie Chemistry- Principles of Structure and reactivity - JE.

Huheey

iRt g oot 10 1o
e R

B i e T e

223555



Semester-11
Core Course-Vil
Physical Chemistry Il
Full Marks -70 Credits-5

Uit Introduction to quantum mechanics. -
[0} Angular dL
Operator
(i) Hermitian operators, properties of operators.
() Theorems of operators.

Unitll Exactly soluble system.

() Linear Harmonic oscillstor, Harmonic Vibration Hermite
differential equation and its solution through recursion relation
polynomial

()  Heike atoms, separation or £, ¢ equation. Laguerre and

associated Laguerre Polynomial. Legendre polynomial equation
and their solution,
Unitill Approximate Method.
Variation method, Secular equation, Slater determinant, Perturbation
method, first order perturbation Application to He-atom. Symmetric and
antisymmetric wave functions.

Unit1V  Huckel Molecular Orbital Theory.
Huckel theory of conjugated systems, bond order and charge density its
calculation. Application to ethylene, butadiene, allyl and benzene

UnitV  Chemical Bonding
LCAO-MO theory, application of LCAO-MO theory to Hz' fon and iz

moleaule 255
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Recormmen dect
Book Suggeste

Quantum chemistry
Quantum chemistry
Quantum chemistry
Quantum chemistry
Solid State Chemistry.
New Direction Solid
State Chemistry.

Introduction to quantum
Chemistry.

* IR Lavine Prentiee Hall

Pillar
RK. Pras

S St st

DK Chakrabary, New Age International

CNR.Rao &]. Gupal

AK. Chandra, Tata

LTS



Semester-11

Core Course-VIIl
Organic Chemistry Il

Full Marks -70 Credits-5

Unitt

nitn

Addition to Carbon-Carbon Multiple Bonds:
Mechanistic and stereochemical aspects of addition reactions involving
electrophiles, nucleophiles and free radicals, regio- and
chemoselectivity, orientation and reactivity. Addition to cyclopropane
ring.  Hydroboration Michael ~reaction. Sharpless ~asymmetric
epoxidation
Free Radical Reactions
Allgic halogenations (NBS), oxidation of aldehydes to carboxylic acids
auto-oxidation, coupling of alkynes, Free radical rearrangement
Hunsdiecker reactior
Photochemistry of carbonyl compounds.

of ydrogen ab of ap
unsaturated Ketones and  cyclohexadienonies; , photochemistry of p-
benzoquiones

Photochemistry of unsaturated system

il claee s A i B Sheacion
additions. Acetylenes-dimerisation, dienes-photochemistry of
Butadien (252) additons Jeding o cap sicres, ety of
state of
bezens and iz 12 and 13- s, Phoo-Fies rearmangament Pt
of anilides, photosubstitution _reaction of benzene

o oy o it e .

Pericyclic Reactions.
Molecular orbital symmetry, Frontier orbitals of ethylene, 1, 3-butadiene,
135-hexatriene and allyl system, Classification of pericyclic reactions,
Woodward- ofhnann sorsltion dgs, FMO = a|)||rozch

n 432
st Cyelbmo ool an el addlzmnx, n
and 4n+2 systeins, 2+2 addition of ketenes, 1,3-dipolar cycloadditions

and cheleoptropic rections. s
A



Sigmatropic rearrangement
Suprafacial and antarafacial shift of H, sigmatropic shifts involving
fgurati a
sigmatropic rearrangements deatalled treatment of Claisen and Cope-
Ene reactjns.

Simple problems on pericyclic reactions
Unit1V Carbohyrate

Conformation of monosaccharides and important derivatives of
manosaccharide-  glycosides, deoxysugar, aminosugar. ~Structure
e

Unit-V Amino acids, peptides and proteins

Chemical and enzymatic hydrolysis of proteins, amino acid sequencing.

protein, y
of proein, a- helix, f-sheet. Super secondary structure, tertiary structure
of proteins folding.

ks e menebaliver b s

il



emester-il
Core Course-1X
Practical (Organic Chemistry)
Full Marks 50 Duration of Exam 6 hrs. Credits5

1. Quantitative Analysis
Separain and dentifation oforanc compourds i Binary mixures by
chemical tests and preparation of their derivatives arks

2. Organic Synthesis via two steps preparation 15 Marks
p-Nitroaniline from acetanilide.

b p-Bromoaniline from acetanilid
¢ p-Anthranilicacid from ph!hnh( anhydride.
4 p-Bromoacetanilide from aniline.
e § -Nitroacetanilide from aniline.
3 \minoazo benzene from aniline.
3. VivaVoce 15 Marks
4. Note Book 05 Marks,

Books Recommendation <&
1. Advanced Practical Chemistry by Jagdamba Singh, LD.S Yadav and Jaya
si
2. Systematic Qualitative Organic Analysis by H. Middleton.
3. Handbook of Organic AnalysisQulative and Quantiadve b H Gk
4. Vogel's Textbook of Practical Organic Chemistry by AR. Tatchell.

[N



Semester-II
AEC-1

225




Core Cour:
Principles & Applications of Spectroscopy
Full Marks-70 Credits5

Unit-I Rotational Spectrascopy
Quantization of rotational energy and interactions of radiation with
rotators. Classification of rotators; rigid rotator and Non-rigid rotator
linear, symmetric and asymmetric rotators, isotopic effect,stark effect,
effect of nuclear spin, and electron spin on rotational spectra, Bond
length calculations.

Unit-Il (4) Vibrational Spectroscopy o
Harmonic oseillator model, harmonic and fhharmonic vibration, Normal
vibration, Factors affeeting vibration fréquencies, vibrating rotators,

QR. Branches, overtones, anharmonicity constant, Raman effect, stokes
and antistokes line, selection rules for IR and Raman spectra, Principal
ofmutual exclusion. Polarization of Raman Lines.

Unit-NllPhotoelectron Spectroscopy

Basic principles of photoelectric effect, fonization process, Adiabatic and
vertical fonization energy,PESOS(UV-PES) and PESIS (XPES or ESCA).
B ESCA.

Techniques of Photoelectron Spectroscopy. Atomic electron spectrs of
inert gases. Comparison of Photo-electron spectra of Ar, Kr, Xe. Photo-
electron spectra of Hz , 0z, N2 and NO, HBr . XPES orESCA of Furan,
Pyrrole and  Thiophene. Zero kinetic energy , Photoelectron
Spectroscopy,  Auger  Spectroscopy(AES),  Scanming  Auger
Microprobes(SAM). Microscopic Technique : SEM, TEM, STEM Focus ion

UnitAV - Magnetic Resonance Spectroscopy.
Nuclear. magneti resonance, chemical shift of facors contrlling its
value spin-spin intraction and factors affecting it value. Spi Lagice
elaxation and quanttaive treatment of relaxation, selection rule and
relative intensitis oflin. Pincipl of ESR spectroscopy, presentation of
spectrum, theory of hyperfine, nteracton, Isotopic § and 4 valucs.

£ %\\
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Nuclear quadrupole resonance spectroscopy. Basic Concepts of NQR.
Blectric field gradient, NQR frequency for N3+ (1=1) Bii(l =3/2), 7AL
5/2), Nuclear quadrupole coupling constant.

Unit-v Applications of Spectroscopy

(A) UV-Visible Spectroscopy
Spectra of carbonyl compounds and conjugated polyenes,
Woodward-Fisher rules, aromatic and heterocyclic compounds,
(B) Vibrational Spectroscopy.

Organic effect of conjugation, resonance inductive effect, ring
strain and hydrogen bonding on group frequencies and band
shapes.

s Changes with vibrational frequencies upon co-
o cassof o 1 R ol o of

(©) PMRand CMR Spectroscopy
Chemical shifts value and correlation for proton-bonded with
carbon. Effect of chemical exchange on line width, coupling
constants, Interpretation of PMR and CMR spectra of organic
compounds. Double resonance application of F and %P spectra of
inorganic compounds.

® Ton a
molecular fon peak, Metastable peak, Mc. Lafferty rearrangemen
Exampies of mass spectra of organic compounds.

e




Book Suggested

iearme ndad

i
Inorganic Electronic Spectroscopy by AP Lever, Elsevier.
Q=
-




Semester 11l
Core Course-XI
Bio-Inorganic Chemistry

Full Marks.70 Credits-5

Unitt

Unit-lt

Unit-nn

Unit1y.

Unit-y

Metal lons in Biological Systems
Essential and trace metals. Na*/K* Pump, Role of metal ions in biological
processes Toxicity of heavy metals and their detoxification, role of
Selenium in Biological systems with reference to its essentiality and
toxicity, mechanism of metal fon induced toxicity, interaction between
orally administered drugs and metal ions in gut,

Bioenergetics and ATP Cycle

DN; I compl
energy, chlorophyll, photosystem-1 and photosystem-If in cleavage of
water, Model system,

‘Transport and Storage of Dioxygen
Heme proteins and oxygen uptake, Structure and function of
haemoglobin, myoglobi

complexes of ron, cobalt and copper.

Electron Transfer in Biology

Structure and function of metalloproteins i’ electron. transport
iphur proteins,

Nitrogenase

Biological nitrogen fixation, molybdenum nitogenase, spectroscopic and
other evidence, other nitrogenases model system.

Metals in Enzyme and Medicine

The biochemistry of zinc, cobalt, nickel and molybdenum: Transport of

Zine,  canbonic hydrase,  carboxypeptidase,  alcohol

dehydrogenase. Adenosyl cobalamine as a coenzyme. Ribonucleotide
duct

; Nickel
in urease, Hydrogenase, Molybdenum hydroxylase, Xanthine oxidase,

” MER




I
and Zinc defficiency and their therapies, Carcinogens and carcinostatic
agent, Zinc in tumors growth and inhibiial anticancer activpity and

Rhod

Books Recommends
1. Principles of Bio-inorganic Chemistry - S Lippard and M Berg,
University Science Books.
2. Bio-inorganic Chemistry- . Bertni, H.B. Gray, S, Lippard and |5
Valentine University Sience Books
Progress i Inorganic Chemistry, Vols 18 and 35 Ed. . - Lippard,
Wiley.

el




Semester-1il

ore Course-Xil
(Environmental Chemisty and Green Chemistry)

Full Marks-70 Credigs-5.

Unit-I Environment
Introduction, Composition of atmosphere, vertical temperature, heat
budget of the earth atmospheric system, vertical stability atmosphere,
Biogeochemical cycles of C,N, P, Sand 0, bio distribution of elements.

Unit-Il Hydrosphere
Chemicals compositions of water bodies-lakes, streams, rivers, and wet
lands etc. hydrological _cycle, Aquatic Pollution - inorganic, organic,
pesticid: lural, d

pollutants. Water quality parameters = dissolved oxygen, biochemical
owgen demand (BOD), Solids, metals, content of chloride, sulphate,
hosph dmid

Analytical methods for measuring BOD, DO, COD, F, Oils, Metals (As, Cd,
Pd, Se, etc). Residual chloride and chlorine demand. Purification
and treatment of waste water.

Unit-Ill Atmosphere

here:
formation. Chemical and photochemica reactions in atmosphere, smog
formation, oxides of N, C, 5, 0 and their effect, pollution by chemicals,
petroleum, minerals, chlorofluorocarbons (CFC's). Greenhouse effect,
acid rain, air pollution controls and their chemistry. Analytical methods

2526




v

UnitAV Green Chemistry: Definition and Objective

the twelve principles of Green Chemist atom economy in d
synthesis, importanttechnidues employed in_ practice e
remistry, Application of microvave irradiation and ulwrasound in
Chemiat reacions Use of rensvatle materials and_biosynihests
organic waste management Us¢ 1 safer reagents geeen solvents @
green catalysts:

UnieIV Green Chemistry: Real Appllcn\nns

Replacement andhydrocarbon  blowing 261 with
e“u\m“me“mv (vvendly dlowing zgzm cox i the pmduulnn of
polystyrene. Replacem o depleating and Smog producing

Solvents by surfactant zssnsxed \|qu\d o supercritical ca\‘bon F dloide for
Seaning n manufactureof 1Cs Computer chips.

Books Suggested

Environmental Chemistry and Greett Chemistry, Asin Kr Das, Books and

ol

o Qe T

e ey . et s

s B i OO

by C Bt Wit Froemat :
se S



Semester-Ill
Core Course-XIII
- Organic Chemistry)

Full Marks-70 Credits's

Unit-l Enzymes

Basic considerations, Proximity effects and Molecular adaption
Introduction and historical perspective, chemical and biological

specificity extraction and_ purification. Fischer's lock an

Koshtand's induced fit hypothesis, concept and identification of active
st by the use of inhibitors. Affinity labeling and enzyme modification by
site-directed mutagenesis. Enzyme Kinetics, Michaelis-Menten and

Unit-Il Mechanism of Enzyme Action
Transition-state theory, orientation and steric _effect, acid-base
catalysis, covalent catalysis, strain or distortion, Examples of some.
typical enzyme mechanisms for chymotrypsin, lysozyme and
carboxypeptidase A

Unit-Ill Reactions Catalysed by Enzymes

Nucleophilic displacement on phosphorus atom, multiple displacement
reactions and the coupling of ATP cleavage to endergonic processes.
Transfer of sulphate, addition and elimination reaction. Enolic
intermediates in isomerization reactions. P-cleavage and condensation,
Some isomerization and rearrangement reactions. Enzyme catalyzed
carbosylation and decarboxylation.

Unit-1V Co-Enzyme Chemistry
Cofactors as derived from vitamins, coenzymes, prosthetic groups,
apoenzymes, Structure and biological functions of coenzyme A,
thiamine pyrophosphate, pyridoxal phosphate, NAD, NADI FMN, -

3L /(%‘\




FAD, Lipole acid, vitamin B12, Mechanisms of reactions catalyzed
by the above cofactors.

Unit-V Bioenergetics and Protein Metabolism

Free energy and entropy change in biochemical reactions. Synthesis of ATP.
ATP as biological currency. Calvin cycle kerb cycle, glycolysis and
s . Chemical ,

Replication of DNA. Translation and Transcription.

Books Recommend:

>

. Enzymatic Reaction Mechanisms- C. Walsh, wiH. Freeman.

. Understanding Enzymes- Trevor Palmer, Prentice Hall.

inzyme Chemistry - Impact and Application, Ed.- Collin J. Suckling,
Chapmaand Hail
En7yme Mechanisms Ed- M1 Page and A. Villiams, Royal Society of

istry.
Fundamenla]s of Enzymology- NC. Price and L. Slovens, Oxford

. Immobilized Enzymes— An Introduction and  Applications in

Biotechnology, Michael O. Trevan, John Wiley. ;

252550

Enzyme structure and Mechanism- A. Fersht, W.H. Freeman.



Semester-111
Cor
Practical (Inorganic Chemistry)
Full Marks-50 Duration of Exam 6 hrs. Credits5
1. Quantitative analysis of two constituent ions ofthe following,

(@) Cu,Zn, (b) Fe, Ni (c) Ca, Mg (d)A], Mg the cations
Mg?* Ca%* and Af canbe-estimated using EDTA, 15

by IR, electronic spectra and T.G.A.
15

(a)  Pottrioxalato ferrate (11l)
() Pot trioxalato chromate(ill)
() Chromus Acetate

(d)  HglCo(SCN),]

(€)  Hexa ammine Ni (1) chloride

3
interfering radicals 15
4. Viva-voce 15
5. Note Baok 5
Books Recommend:

2. Applied Analytical chemistry- 0.P. Ve

1. Atext Book. alQuanurz!w:lnorgachn.llys\s Al Vogel >
N



semester-1Il
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Semester-1V.
Elective Course-1a
Inorganic Chemistry Special

Full Marks-70 Credits-5

Unit

1(A) Alkyls and aryls transition metals

Types, h

Organocopper in organic synthesis

lkylidenes, alkylidy ature of
bond, structural cleophilic the
Jigands, Roles in organic synthesis. Fluxional organometallic compounds,
Fluxionality and dynamic equilibrial

Unit-Il Transition metal - complexes.

Transition metal 1 complexes with unsaturated organic molecules
alkenes. alkynes, allyl, diene, dieny, arene trienyl complexes, their
structural features and important nucleophilic and elecrophilic
reactions. .

Unit-IIl Homogeneous Catalysis.

Stoichiometric reactions for catalysis, homogeneous catalytic
hydrogenation, Zelgler Natta polymerization of olefins, catalytic
reactions involving CO, [e. hydro-carbonylation of olefins, (oxo
reaction)), oxopalladation reactions, ctivation of C-H bond.

Unit-1V (A)SupramolecularChemistry

Introduction, Non covalent interactions, ~self-assembly _in
supromolecular chemistry, Reactivity and catalysis design and
synthesis, transport _ processes  and  carrier  design.,
superamolelcular devices.

(B) Photo chemistry of metal complexes.

Basis of photochemistry, properties of excited states, excited states.
of metal comparis
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Photo- substitution, photo-oxidation and photo-reduction, Excited
electron transfer, Reactions of 2, Z:bipyridines and 1, 10

phenanthroline complexes, metal complexes  sensitizers,
Application of photochemical ~reactions of co- _ordinance
compounds.

(A) Molecular rearrangement

D and A process, reactions of geometrical and optical isomers,
optical inversions, isomerisation and recemisation of octahedral
compl

(B) Spectroscopic Application: Application of Mossbauer and ESR
spectroscopy in elucidation of structure of inorganic molecule.

Books Recommend:

1

2. Organometallie Chemisty- RC.Mehrotr and A. Singh

3. The Organometaliic Chemistry of transition mefals- Robert H. Crabree
4, Organometallic Compounds- Indrajeet Kumar.

5. Supramolecular chemistry- concept and perspective- | M. Lehn
6. Introduetion to Supramolecular chemistry- Hiclena- Dodziuk

7. Supramolecular chemistry Norendra N. Ghosh.

8. Photochemistry- Carle E. Wayne and Richard P. Wayne

9. Inorganic chemistry- Gary Walfsberg

10. Inorganic ehemistry- . E. Hulhey, A.Keiler, L Keiler, D.X. Medhi
11, Inorganic Chemistry -G.L. Miessier and DA Tarr

12. Advanced Inorganic chemistry -Cotton and Wilkinson T.

NSy



sty
ective Cou
Physical Chermistry Specal

Full Marks-70 Credits-5
Unit-I (A) Hartree Fock Theory:

Born oppenheimer approximation. Salter-Condon rule, Hartree-Fock
equation, Koopman theory.

(B) Semi Empirical Theories

HMO Theory of  systems. Bond order, Free valence and charge density,
and its calculation. Extended Huckle theory,

Unit-ll Catalysis and Oscillatory Behaviour

Kinetics of catalytic reaction, Archenius intermediates, vant-Half

intermediates, Theory of acid-base catalyst, Bronsted catalysis law,

Hammet equation, Oscillatory reactions.

‘Unit-Ill (4) Kinetics of condensed phase Reaction.
Factors determining reaction rate in solution. Transition state theory.
solution, kinetics of fonic reaction. Dependence of rate constant on fonic

Strength and dielectric constant of the medium. Bronsted Bjerrum
equation

(8) Study of Fast reactions.
Flash Photolysi, relaxation techniaes, Molecular beam and shock Tube
Kinetis,stop flow method.

Unit- 1V Kineties of Electrode reactions.
Faradic and non-faradic current rate law in faradic process, current

density, factors affecting electrode-reaction, Effect of double layer
structure on electrode reaction rates.



/\

-

Unit-V (A) Corrosion

Scope and economic of corrosion, causes and types of corrosion,

(B) Thermodynamics of solids

»

Specific heat of solids, Einstein heat capacity equation Debye theory of

specific heat.

Books Suggested.

1. Physical chemistry

2. Advance Physical chemistry

3. Chemical Kinetics

4. Introduction to chemical
Thermodynamics

PW. Atkins
Gurdeep Raj
Keith, . Laidler.

RP-Rastogi & RR. Mishra

S e
(2 ma)



Semester-IV.

lective Course-1c

Organic Chemistry Special
Full Marks-70 Credifs-5.
Unit-I Terpennoids

Introduction, classification, isoprene rule and special isoprene rule.
Structural determination, stereochemistry and synthesis of citral, a-
Terpeniol, camphor, santonin

Unit-Nl Alkaloids
e

Structure and synthesis of the following compounds- Papaverine,
i Arsopns s Mo

Unit-Ill Drug Design

(@ Introduction, classification of drugs. Development of new drugs.
P 2
Receptor. Theories of drug activity with emphasis on Drug-
receptors interactions

() Application of Mass, IR, UV-Visible, NMR (‘H & ¥C) in elucidation

of structure of organic molecules.
UnitIV Drugs
SOl M e e e
alkylating agents, antimetabolites, natural products and hormones in
treatement of cancer. Synthesis of i cyclophosphamide,
e

Cardioy rugs: Cardiovascilar disease, drug_inhibition of
e b et A Vil g s e
Synis of amy s ydrksine el s propesl
sorbitrate, quinidine, Methyldopa, atenolol and oxypr

S e A e et S
Rifampein.



~ unitv Hﬂemcy:lh: Compounds
1. Benzfused five membered heterocyclic compounds: Classification,
e o RN el Synthesis and reaction of
benzopyrole, benzofuran, benzothiophene.

2 Five and Six membered Heterocyclest with two or more
I I

Imidazole, thiazole, diazine and tetrazines.

3. Seven and large membered Heterocycles with two or more
heteroatoms: Synthesis and reaction of azepines, oxepines,
diazepines. azocines and thiapines.

Books Recommend:

1. Natural Products-Chemistry and Biological Slgmfcancz by J. Mann, RS.
D:v\dsun 1B Hobbs, D.V. Banthrope and |.B. Harl
rganic Chemistry by |.L. Finar.
i Chemistry of Carbon Compounds by S. Coffey.
Natural Products Chemistry by Jagdamba Singh and Jaya singh.
‘The Chemistry of Natural Products by PS. Kalsi.
Chemistry of Natural Products by Nakamshi,
An Introduction to Medicinal Chemistry by Graham L. Patrick.
Textbook of Organie Medicinal and armmuum Chemistry by Charles 0.
‘Wilson, Ole Gisvold& Robert F. Doer
Prineiples of Medicinal Chemistry "y Wil 0. Foye, Thomas L. Lemice
and David A Williams.
10. Burgers Medicinal Chemistry and Drug Discovery by M.E. Wolft
11. Hetcrocylie Chemistry by RR. Gupta, M. Kumar and V.Gupta
12. Heteroeyclic Chemistry by T.L. Gilchrist.

13, OrganicChemisty by L. Finar MR

Cep




Semester-1v
ctive Course (P) 2a
Pncnul (Innrgnmc Cnemu!ry Special)

Full Marks - 50 Duration of Exam 12 hy Credit-5
1 analysis of
W,Ce 15
2. Analysis of atleast two metal fons in alloys and minerals
@ Dolomite (b) Brass (C) Solder (d) Bauxite 15
orR
Ao
Spectrophotometric determination of Fe, Ni, M, C, V, Ti, F, NGy, and PO4™ etc,
3. Viva- Voce 15
4 Record File 5

Books Recommended:

1. Qualitative Analysis - A. 1. Vogel V
2. Quantitative Analysis - A1 Vogel A
b2 EEN



Semester - IV
Elective Course (P) 21
el Chemliiry ‘Special)

Full Marks - 50

tion of Exam 1 Credits-5.
(Marks 30)
Two experiments have to be set.
1 )]
Ve c -

quinhydrone electrode.

4. Determination of partition coefficient of lodine between CClsand water.
5. Determination of partition coefficient of KI+1z = Kifbetween CClyand
water.

6 Viva-voce  -15
7. NoteBook 5

AL



Semester - 1V
lective Course (P) 2
e Organic. zhemlstry (Specian
Full Marks - 50 Duration of Exam 12, Credits - 5

Any two experiments have to be set (Marks 30)

1
thod:
2 p
3. E n of carbol protein, aminoacids, ascorbic acid, blood
cholesterol =
4. Vivo Voce 15 Marks
5. Note Baok 05 Marks

s



Semester -1V
DSE-1
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