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| Guru Ram Rai University

Department of Chemistry
P Al h.mm Subjec“ L-T-P Cred“' Max Mark’
Course Code
t N ) 4'0'0 4 ]00
MCHC309  (Chemistry of Materials
MCHC310  [Liquid State 4-0-0 4 100
MCHL311  [Laboratory Course | 0-0-3 3 100
MCHL312  [Laboratory Course 11 0-0-3 3 100
ers (Students have to select any two eleetive papers) o 508
‘g:i?gd?p : Subjects L-T-P | Credits [ Mayx Marks
MCHE313  [Bioinorganic, Bioorganic & Biophysical 4-0-0 4 100
Chemistry .
MCHE314  Organometallic Reagents & Organic 4-0-0 4 100
, Synthesis
- MCHE315 Polymers 4-0-0 4 100
- MCHE316 Photoinorganic Chemistry 4-0-0 4 100
MCHE3TT  Medicinal Chemistry 400 & 10—
IE. 18 Spectroscopy and Solid state chemistry 4-0-0 4 —-W
— _—
of self study papers (Students have to select any one paper)
Course Cad Subjects LT ] Credit [Viay s
ICHS3  reditomal s systemof S B e e Tt
A Uttarakhand including ayurvedic medicine
MCHS320  esicide Chemistry ' \“_\3*_"1‘00“‘
! eredits=22 (14 core eredits + 7§ sieatc ¢ eredity) and 03 credits of self yiyy—————
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Department of Chemistry

Semester- |

2 100 Creditid (Four Lectures Per Week)

iy and Bonding in Main Group Compounds
maodel :l:‘ its dmnt“mingx. Hybridization and three-center bonds. Bents rule and

energetics of
Walsh's diagrams for tri and tetraatomic molecules. pr-px and pr-dn bonding,

Equilibria in Solution ; .
and Kinetic stability of complexes. Stepwise and overall formation constamts and their
. Trends in K value. Irving-Willams series.Chelate effect and its thermodynamic origin. Factors
the stability of metal complexes with reference 1o the nature of the metal ion and ligand,

Mechanism of Transition Mot;l Complexcs

profile of a reaction and reactivity of metal complexes.Inert and labile complexes. Ligand substitution
tions in octahedral complexes i.e. SN SN? and SN'CB mechanism. Anat

ion reactions without metal ligand
cleavage. Electron transfer reactions(Redox reactions). Quter and inn

er sphere mechanism (OSM and
)Reactions of coordinated ligands. Substitution reactions in square-planer complexes,

.» es of Coordination Compounds

tal field theory, factors affecting the magnitude of 0, Consequences of crystal fi
,’ﬁmMdehdbwﬁonM' =

_ Its conseq
: in Met bonding. Molecular orbita] th

nd G. Wilkinson, John Wi , (1988).
.;gi-_ Vilkinson, C A, Muﬁlloezns M. gochmann. John

erfield, Academic Pregs (] L
id. o9y ¢ roon(1993)

n'EdU', tio 2 04)
T Esseation.tne. (2004)
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Department of Chamistry

Credited (Four Lectures Per Week)

I Chemistry: Basic Principles OF Quantum Mechanies
Figen values and Figen functions Normalisation Hiensenberg Uncertainity Principle , de Broglie

‘ ngular Momentum,Ladder operators HMermitian adjoint,

i) )

tum Chemistry: Introduction to Exact Quantum Mechanieal Results
Schrodinger equation and the postulates of quantum mechanics, Discussion of solutions of the Schrodinger
lon to some model systems viz. particle in a box, the harmonic oscillator, the rigid rotor, the hydrogen atom,

i

antum Chemistry: Approximate Methods }
variation theorem, linear variation principle, perturbation theory (first order and nondegenerate),

1)

uantum Chemistry: Chemical Bonding In Diatomics

ementary Concepts of Molecular Orbital and Valence Bond Theory,Huckel Molecular Orbital Theory for
njugated []-electron systems. :

x
-VI ¥

frmodynamics: Classical Thermodynamics
riel resume of concepts of laws thermodynamics, free energy,
operties: partial molar free energy, partial molar volume and partial molar heat content and th

tion of these quantities. Concept of fugacity and determination of fugaci B s
: ‘ o 1 gacity. Non-ideal .
5 dor noneideal solutions, Activity, activity coefficient, Debye-Huckel the?ly for activit;y?:eﬂmslclia;?;;

dlytic solutions, determination of activity and activity coefficients, ionic strength

w -’ 5" iol i 5 7 ;

| 7 ) N‘dﬁ%@n mw WMMWQI:;%% (rlfiaplace equation), vapour pressure
st s : l - ;__‘;'( i ation or surface area .ET :

catalytic activity at sutfaces. (BET equation), surface

i A .
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Department of Chemistry

u Ram Rai University

100 Credit:3(Nine hrs per week)

rt 1: Inorganic Chemistry

sarat " orou‘ﬁins and anions by~

in Layer Chromatography
Exchange Chromatography

2: Organic Chemistry

betylation: Acetylation

idation: Adipic acid by chromic acid oxidation of cyclohexanol.

rd reaction: Synthesis of triphenylmethanol from benzoic acid.

ndmeye reaction: p-Chlorotoluene from p-toluene
art 3: Physical Chemistry

- Determination of the velocity constant, order of the reaction and ene f activati ificati
o~ sty st /i conricomaisy rgy of activation for saponification of
1 of l;olubnlny and solubility product of sparingly soluble salts (e.g., PbSO4, BaS0O4)
conductometrically. : :
‘ %ﬂumim;i:n of the strength of strong and weak acids in a given mixture conductometrically.

o study mmequ%fibsglv:;&w: gorziq#mnce o{‘ AgNO3/CH3COOH and to determine the degree of
'stant in- difterent solvents and in their mi § 3 i
icerone Wo?;e 10 :tstlhe valt:‘cility of Debye-Huckel-Onsager t;meot;.lr e o = R, e,

- coefficient of zine ions i i i

, WWHW’S mmnatz ‘entolzine 1ons in the solution of 0.002 M zine sulphate using

iy
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- Department of Chemistry
Shei Guru Ram Rai University

: jw%'

. Advanced Organic Chemistry- Reaction, Mechanism and Structure. Jerry March, John Wiley.
Advanced Organic Chemistry, F.A. Carey and R.J. Sundberg, Plenum.

A Guide Book to Mechanism in Organic Chemistry, Peter Sykes. Longman.

Structure and Mechanism in Organic Chemistry, C K. Ingold, Cornell University Press.
. Organic Chemistry, R.T. Morrison and R.N. Boyd, Prentice-Hall.
Modern Organic Reactions, H.O. House, Benjamin.
. Principles of Organic Synthesis, R.0.C. Norman and J.M. Coxon, Blackwell.
. Pericyclic Reactions, S M. Mukherji, Macmillan, India.

b Reaction Modmnnn n Ofgunk Chemistry, S.M. Mukherji and S.P. Singh, Macmillan.
5 sumnq of Otpmc Cou\pmnds. D. Nasipuri, New Age International.
1. Stereochemisiry of Organic Compounds, P S. Kalsi, New Age International.

dy—
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Ram Ral University Department of Chemistry

MCHL205: Laboratory Course !
1:100 Credits:3(Nine hrs per week)

‘1 Inorganic Chemistry . : o '
‘ltihlwe Analysis of mixtures of two metal ions involving Volumetric (by complexometric titration using
2 and demnskmg agents) and gravimetric analysis.

12: Organic Chemistry ' .

wthesis of Acetoacetic ester Condensation: Synthesis of ethyl-n-butylacetoacetate by A.E.E. condensation.
nizzaro reaction: 4-Chlorobenzaldehyde as substrate Aromatic electrophilic Substitutions: Synthesis of p-
oaniline and p-bromoaniline. The products may be characterized by Spectral Techniques where possible.

rt3: Physical Chemistry

Determination of molecular weight of non-volatile and non-electrolyte/electrolyte by crvoscopic method and
10 determine the activity coefficient of an electrolyte.

Determination of the degree of dissociation of weak electrolyte and to study the deviation from ideal
-~ behaviour that occurs with a strong electrolyte.
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g_;em'u Ram Rai University Department of Chemistry

Semester- 111

C301: anic Synthesis and Photochemist
M.M: 100 Credit:4 (Four Lectures Per Week)

nit I

Disconnection Approach : _ ) : .
n introduction to synthons and synthetic equivalents disconnection approach, functional group interconversions,

he importance of order of events in organic synthesis, one group C-X and two group C-X disconnections,
hemoselectivity, reversal of polarity, cyclisation reactions and amine synthesis.

nit 11
rotecting Groups
rinciple of protection of alcohols, amine, carbonyl and carboxyl groups

1 m
¢ Group and Two Group C-C Disconnections
cohols and carbonyl compounds regioselectivity. Alkene synthesis, use of acetylenes and aliphatic nitro

mpounds in organic synthesis. Diels-Alder reaction. 1,3-difunctional compounds, a,B-unsatu
: \ : o1 5 0P~ irated carbonyl
npounds, control in carbonyl condensations. Micheal addition and Robinson annelation, : d

tion of Reaction Mechanism

tion, rate constants n:’d life times of macﬁvg energy states-determination of rate constants of reactions,
light intensity on the rate of photochemical reactions. Types of photochemical reactions, photo-

ociation, gas-phase photolysis,

B it o g . rearrangement of |,4-
S lar v l ':&"f’. cyclic and acyclic, B,y-unsaturated and
wiar cycloaddition reactions-dimerisation and oxetane

Fries rearran gement, Barton reaction,

h s, Cambricige Univ. Press,

il Struciare, J. March, John Wiley,

Academic & Professional
A  International
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: $hel Guru Ram Ral University Department of Chemistry

MLM: 100 Credit:d (Four Leetures Per Week)

nit

Nomenclature of Heterocycles | . e

Replacement and Systematic nomenclature (Hantzseh-Widman system) for monocyelic, fused and bridged
clerocycles

nit 11
romatic and Non-aromatic Heteroeycles

neral chemical behaviour of aromatic heterocycles, classification (structural type), Heteroaromatic
activity and tautomerism in aromatic hctcror;yclcs_ Strain Tbon(l angle and torsional strains and their
msequences in small ring heterocycles. Conformation of six-membered heterocycles with reference to
Olecular geometry, barrier to ring inversion, pyramidal inversion and 1,3-diaxial interactions, Stereo-

ectronic effects, aromatic and related effects. Attractive interactions - hydrogen bonding and intermolecular
cleophilie, electrophilic interactions.

e

Y

nit 111
all Ring Heterocyeles '
ree-membered and four-membered heteroe

yeles-synthesis and reactions of aziridines, oxiranes, thiiranes.
etidines, oxetanes and thietanes

v
nzo-Fused Five-Membered Heterocycles

ithesis and reactions including medicinal applications of benzopyrroles, benzofurans and benzothiophenes

itV
-Membered Heterocycles with One, Two or More Heteroatoms

thesis and reactions of pyrylium salts and pyrones and their comparison with pyridinium & thio lium sal
pyridines Synthesis and reactions of quinolizinium and benzopyrylium s e et

: oo s alts, coumarins ‘and chromones
thesis and reactions of diazines, triazines, tetrazines and thiazines -

t VI
¢ | Large-Membered Heterocyeles

ctions of azepines, oxepines, thiepines, diazepines th fazepines, azocines, diazocines, dioxocines

M‘sand V. Gupta, Springer Verlag
i, Thieme,

th, Chapman and Hall,

hnical
W.W. Paudler, Wiley-Inter Science.
son, John Wiley
C.W. Rees, eds. Pergamon
nn, R.S. Davidson, J,B. Hobbs, D.V.
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* $hvi Guru Ram Ral University Department of Chemistry

100 Credits:3(Nine hrs per week)

Qualtative Analysis

Separation, purification and identification of the components of a mixture of three orga
olids or two liquids and one solid, two solids and one liquid). using TLC for checking the
ompounds, Preparation of derivatives and spectral analysis.

nic compounds (three
purity of the separated

« Introduction to Organic Laboratory Techniques (Third Edition),
Saunders College Publishing, Philadelphia, New York.
Operational Organic Chemistry, A Laboratory Course,

DL Pavia, GM Lampman and G§ Kriz,

Second Edition, JW Lehman, Allyn & Bacon, Inc.

Microscale Organic Experiments K1 Willianson, DC Health & Co. Le Xington,
_ Manual of Organic Chemistry, RK Bansal, New Age International, Delhi.

& el
e ol
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u Ram Rai University Department of Chemistry

MCHLI04: Laboratory Course 11

M:100

Credits:3(Nine hrs per week)

lulti=step Synthesis of Organic Compounds

e exercise should illustrate the use of organic reagents and may
hromatographic techniques.
hotochemical reaction
nzophenone——— Benzpinacol————>Benzpinacolone
eCkmann rearrangement: Benzanilide from benzene
enzene = Benzophenone———— Benzophenone oxime ———» Benzanilide
enzilic acid rearrangement: Benzilic acid from benzoin
naom =————» Benzil ——— Benzilic acid

involve purification of the products by

ynthesis of heteroeyclic compounds
raup synthesis: lfmparaﬁon of quinoline from aniline. Fisher-Indole synthesis: Preparation of 2-phenyl indole

m phenylhydrazine

periments related to elective papers.
i

oratory Techniques (Third Edition), DI, pyv: )
ing, Philadelphia, New York, " *Vi% GM Lampman and Gs Kriy,
sy, A Laboratory Course, Second Edition, JW Lehman, Allyn & Bacon, Inc
‘;‘,_,l i

: __-,D'C Health & Co. Le Xington,
Jansal, New Age International, Dehj.
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‘Shei Guru Ram Rai University Department of Chemistry,

MC HQ\GS:anomelt!h Chemistry

Credit:4 (Four Lectures Per Week)

1: 100

Unit 1
Ukyls and Aryls of Transition Metals Alkyls and ans of transition meta
It synthesis, stability and decomposition pathways and their structure. A

ements. Comparison of such transition and non-transition element
‘nthesis.

Is. nature of metal carbon bond, routes
Ikyls and aryls of s-block and pblock
derivatives. Organocopper in organs

nit1l

ompounds of Transition metal-carbon multiple bonds Alkylidenes, a
Dynes-synthesis, nature of bond, structural characteristics. nucleoph
Bands, role in organic synthesis.

nit 11

nsition Metal x-Complexes Transition Metal x-Complexes with unsaturated organic molecules. Alkenes,
o uuLMdimymeahnylomnmmmmmmm;dW‘ mds-mncnnl

atures lmpum-uctionsrehﬁngmmcleophilicmdelemnphiliclmd. : i
iy

Compmmdswimtsmdsmﬂydmgen

kylydines, low valent carbenes and
ilic and electrophilic reactions on the

|
o §

N2 ~olefin, 0l -

otransit ii;fj'fi,“ ‘. J.P. Collman, LS. Hegsdus, 1 P. Norton and
’ w - Crabtree, John Wiley.

H Green, P. Powell, Chapman & Hall, X
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Department of Chemistry
Shel Guru Ram Rai University

il T i r‘

100 Credit:4 (Four Lectures Per Week)
M:

n[ e I f ! : 1 fn I o 'ﬂﬂilllc“ ‘tGCH non-fcrrnu..
Mubi ials Ferrous alloys; Fe<C phase transformations in ferrous alloys; ¢ o8 steels,
ultiphase Materials Ferrous \

i -ferrous alloys and their applications
loys, properties of ferrous and non-ferrous alloy pp

is‘i Ceramics, Composites and Nanomaterials Glassy state, glass formers and glass modifiers, applications.

ic structures, mechanical properties, clay products. Refractories, characterizations, properties and
plications. Microscopic ~ composites; dispersion-strengthened  and particle-reinforced, ﬁrbe-remforged
nposites, macroscopic composites. Nanocrystalline phase, preparation procedures, special properties,
plications,

nit 111 . . ;
in Films and Langmuir-Blodgett Films Preparation techniques; evaporation/sputtering, chemical processes,

OCVD, sol-gel etc. Langmuiur-Blodgett (LB) film, growth techniques, photolithography, properties and
plications of thin and LB films.

itlv

juid Crystals Mesomorphic chavior, thermotropic liquid crystals, positional order, bond orientational order,
matic and smectic mesophases: smectic-nematic transition and clearing temperature-homeotropic, planar and
lieren textures, twisted nematics, chiral nematics, molecular arrangement in smectic C phases, optical

perties of liquid crystals. Dielectric susceptibility and dielectric constants, Lyotropic phases and their
cription of ordering in liquid crystals.

tv

ymeric Materials Molecular shape, structure and configuration, crystallinity, stress-strain ehavior, thermal
vior, polymer types and their applications, conducting and ferro-electric polymers,

tvI .

ic Gondueter§ Typqs of ionie conductors, mechanism of ionic conductors, interstitial Jumps (Frenkel);
ncy mechmmm, diffusion superionic conductors; phase transitions and mechanism of conduction in
erionic conductors, examples and applications of ionic conductors.

vi :

_ Mwﬁnﬁs Beg’ilgt-parwsa‘lqldms, high Te superconductivity in cuprates, preparation and characterization of

2 and 2-1-4 materials, normal state pron rties; anisotropy: temperature dependence of electrical resi 3

B : . iy iy S stanc s
-- superconducting stats;heaz capacity; coherence length, ;

BRSO 5 i ety ~epaclly; elastic constants, position
absorption-pairing and multigap structure in high Te materials, applications of high Tc
-

ulle

inders College.
allister, Wiley,

\] Xander and R.D. Rawlings, ELBS,
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il Guru Ram Ral University Dapartment of Chamistry

MCHCH0: Liguld Stas

M: 100 Credit:4 (Four Lectures Per Week)

il T o ; ; .

ral Properties of Liquids () Liquids as dense gases, liquidy as disordered solids, some thermodynamics

Lans, internl pressure and its signilicance in liquids, Equations of state, eritical constants, Different types of
L]

molecular forces in hiquids, different  potential  functions for liquids. Additivity of pair potential
oximation.

A classical partition function for liquid for liquids, correspondence principle, configuration integral,
iguration properties,

1
ory of Liquids Theory of liquids, partition function method or
gy and entropy, LTD model, significant structure mode!.

i

ribution Function and Related Equations Radial distribution function m
. Molecular distribution functions, pair distribution function,
pir potential function. The IBG equation, the HNC

v

hods for Structure Determination and Computational Techni
ture studies, Neutron and X-ray scatterin spectroscopy, C ti i
R . ray £ spectroscopy. Computation Techniques- Monte Carlo and

model approach, single cell models, communal

ethod, equation of state in terms of
Relationship between pair distribution function
cquation, the PY equation, cluster expansion,

. : non Arrhenius
gurational entropy model, Macedo-

Addison Wiley,
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i Department of Chem|stry

- MCHE3S; Polymers
M.M: 100 Creditid (Four Lectures Per Week)

e i e its, d ' polymerization, Linear, branched and
. Basic concepts: Monomers, repeat units, ¢ epree of poly 2 L .

W;’fpo;wg:s&n“:ion of polymers. Polymerization: condensation, addition, radical chain, jonic and

networl;mon md' co-polymerization. Polymerization conditions and polymer reactions, Polymerization n

co-ordi

homogenous and heterogeneous systems.

Unit 11

Iydispersion-average molecular weight concept. Number, weight and viscosity average molecular
?P:lb!::wl?y“:nd molecular weight distribution. The practical significance of molecular weight. Measur
mieeuhr weights. End-group, viscosity, light scattering, osmotic and ultracentrifugation methods.
testing of polymers-chemical analysis of polymers, spectroscopic_: methods, X
Thermal analysis and physical testingtensile strength. Fatigue, impact. Tear
resistance.

weights,
ement of
Analysis and
-ray diffraction study, Microscopy,
resistance. Hardness and abrasion

Unit 111

Structure and Properties Morphology and order in erystalline polymers, configurations of polymer chains. Crystal
structure of polymers. strain-induced morphology, crystallization and melting, Polymer sttucture and physical
properties, erystallinemelting point Trm, mielting points of homogeneous series, effect of chain flexibility and other
steric factors, entropy and heat of fusion. The glass transition temperature, Tg. Relationship between Tm and Tg,
effects of molecular weight, diluents, chemical structure, chain topology, branching and cross linking, Property
requirements and polymer utilization.

-

rs and ﬂbms Compounding Processing techniques: Calen
- Q;mnmm%lﬂmg blow mm;%'
4 . .,' ' P ‘

| : dering, die casting, rotational casting,
ding, extrusion moulding, thermoforming, foaming, reinforcing and

- Sreedhar, Wiley-Eastern,
iand R.M, Ottanbrite,

/. Lambe, Prentice Hall,

ckie Academic and Professional.

1] - ‘ ‘H -|-\‘
B X ER R S

. . =
L l"‘-.l| s -

= a

- U
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& 3 N
f Chemist

§hel Guru Ram Ral University Department o ry

g i tolnorganic Chemist

M.M: 100 Credit:4 (Four Lectures Per Week)

‘“i_" " shotochemistry Absorption, excitation, photochemical laws, electronically excited st?te,:s-life times,
Kakcs of photoouamm s Flash photolysis, stopped flow techniques. Energy dissipation by radiative and non-

times. A ; "
'3?::2“1;::2:;; tl:\ebso,-ption spectra, Franck-Condon principle, photochemical stages-primary and secondary

PrOCeSses,

it 1l . s . "
Properties of Excited States Structure, dipole moment, acid-base strengths, reactivity. Photochemical kinetics-

aleulation of rates of radiative processes. Biomolecular deactivation-quenching.

nit 11T - - .
Excited States of Metal Complexes Excited states of metal complexes: Comparison with organic compounds,
electronically excited states of metal complexes. Charge-transfer spectra, charge transfer excitations, methods for

pbtaining chargetransfer spectra.

nitly
Ligand Field Photochemistry Photosubstitution, photo oxidation and photo reduction, lability and selectivity,

ro vibrational levels of ground state and excited state, energy content of excited state, zero-zero spectroscopic
energy, development of the equations for redox potentials of the excited states.

Unit V

Redox Reactions by Excited Metal Complexes Energy transfer under conditions of weak interaction and strong

ntenction-exciplex formation; conditions of the excited states to be useful as redox reactants, excited electron

metal complexes as attractive candidates (2,2-bipyridine and 1.1 0-phenanthroline complexes),

tion of reducing and oxidizing character of Ruthenium2+, (bipyridyl complex, comparison with Fe

py)3); role of spin-orbit coupling, life time of these complexes. Application of redox processes of electronically
s states for catalytic purpose, transformation of low energy reactants into high-energy products, chemical

Metal u’tamplax se.nsiti.zcr, electron relay, metal colloid system, semiconductor
 water photolysis, nitrogen fixation and carbon dioxide reduction

V. Adamson and P.D. Fleischauer, Wiley.
ol. 60, no. 10, 1983.
J. Lippard. Wiley.
1981, vol 30, 121 121. 1090, 97, 313,
ds, V. quzm'i and V. Carassiti, Academic Press,
: di, Wiley. :
erji, Wiley-Eastern.
1. Baggott, Blackwell Scientific Publication.

\ P

Scanned with CamScanner



(1T LA LAl AR

peditd (Four | eetures Per Week)

(

Gura Ram Ral unlversity

100

tl
j design, eonee e of lend componnt il Vol

- ¢ d indr
velopment of new drugs. procedures followed {n drv » 4 0F A0 SAR) fustors g
ofl drugs grueturespetivity o ntlonship W
,m‘;‘eoncep\s ?fdt:m::‘.m‘:,:mmlrm. bio-sosterism, apatind gonsiderations, {heories of d‘!‘u‘i .
ity oceu m;:lf“i;}:w rate theory, induced fit theory. Quantitative strueture netivity relationship, Histary ane
spave x‘::‘aysmi (:;r;ncepls of drug receptors. [Llementary treatment of drug receptor intarnctions, Physeo-
emical parameters: \{pophmclty. partition coeltieient, electronie fonization gonstant, sterie, whelton and surface
tivity param : otentinls, Free Wilson
gt tson and Hansch analysis. {140,

ysis, Hansch analysis, relationships between Free-W
rivations of equations excluded).

1350 (Mathematical

‘- Ei
armacokinetics
woduction to drug absorption, disposition, elimination using phnrmneoklnntl

arameters in defining drug disposition and in therapeutics. Mention of uses 0
evelopment process.

on, important pharmacoki netic
{ pharmacokineétics in drag

Unit 111

; harmacodynamics
ntroduction, elementary treatment of enzyme stimulation, enzyme inhibition, sulphonamides, membrane active

drugs, drug metabolism, xenobiotic, biotransformation, significance of drug metabolism in medicinal chemistry

inl problems, role of alkylatin

il g e and g agents and antimetabolite entment

8 an 5;!\1%1: inhibitors. Synthesis of mechlorethamine, ki of
ummm, and 6-mercaptopurine, Recent development in cancer

viting protein sy ,
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iversity Department of Chemis try
ShriGuru Ram Ral Un

Credit:4 (Four Lectures Per Week)
MM 100

Unit |

- ~ L o :
“F“.“"‘ g 3:, Sszm?y’. g factor, electron-nuclear coupling (!1yperﬁne structure),
gy theo?;. Er(erl“:\'t‘i‘oneihip. endor and eldor, electron-clectron coupling, Techniques of
mgi'm?gﬁ §°£§§ to organic free radicals and to transitional metal com
including biological systems.

line shape and

measurement,
plexes (having and unpaired electron)

Unit 11
o . - . .
gm‘:falsg.:?ﬁn& theories of Raman effect. Pure rotational, vibrational and vi

brational-roataticonal Raman
Spectroscopy, selection rules, mutual exclusion principle. Resonance Raman spectroscopy, coherent anti Stokes
Raman spectroscopy (CARS).

Unit 111

Microwave Spectroscopy

Classification of molecules, rigid rotor model, effect of isotopic substitution on the transi
intensities, non-rigid rotor, Stark effect, nucle

tion frequencies,
ar and electron spin interaction and effect
Applications.

of external field.

Unit1v
Photoelectron Spectroscopy

Basic principles, photoclectric effect, ionization

process, Koopman’s Theorem,
olecules, ESCA, chemical information from ES

photoelectron spectra of si
CA, Auger clectron spectroscop

mple
y-basic idea,

Unit v
Optical Rotatory Dispersion (ORD) and Cireular Dichroism (CD)
Definition, deduction of absolute configuration and octant rule for ketones,

nit VI
olid State Cher istry

experimental procedures, co-precipitation a & precursor to solid state react
] M devices

ions, kinetics of

s Magnetism in organic materials,

> Mmolecular rectifiers, transistors,  artificial

Company,

orth, D.W H. Rankin ang §,

¢ Chemistry, R.V. parigf

and G.J. Martip, Heyden,

Stverstein, G.C. Baggler and T.C,
A\

\ O

Cradock, ELBS
s Ellis Horwood.
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Shri Guru Ram Rai University Department of Chemistry

MCHL402: Laborato:_-z Course

M.M:100 Credits:3(nine hrs per week)
L Extraction of Organic Compounds from Natural Sources

I. Isolation of caffeine from tea leaves.
Isolation of casein from milk (the students are required to
Isolation of lactose from milk (purity of sugar should be ¢
Isolation of nicotine dipicrate from tobacco.
Isolation of cinchonine from cinchona bark.
Isolation of piperine from black pepper.
Isolation of lycopene from tomatoes.
Isolation of -carotene from carrots.
9 les:ol?:}cmac‘:g )(-)lelc acid from olive oil (involving the preparation of complex with urea and separation of
10. Isolation of eugenol from cloves.
I'. Isolation of limonene from citrus fruits.

?lper Chromatography

paration and identification of the sugars present in the given mixture of g|
n of ucose, fructos
romatography and determination of Rf values. 5 R o i

try some typical colour reactions of proteins).
hecked by TLC and PC and Rf value reported).

BRoUVAWP

ificatio of organic compounds by th.e analysis of their spectral data (UV, IR, PMR, CMR & MS)

Spectrophotometric (UV/VIS) Estimations

| g;:d Edition), DI Pavia, GM Lampman and Gs Kriz,

v Cou
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Shri Guru Ram Ral University Department of Chemistry

HC403: ertation

- Credits: 9

Project from parent institute/industry /Research Organizations. Project should be completed under the guidance of
a faculty member in the same Department or Industry or research organization. In case of Industry / research
organization one member of that body can also be included as project guide.

MCHC404: Inorganic Polymers
M.M: 100 Credit:4 (Four Lectures Per Week)

[mit 1

Inorganic polymer gymbms, step-growth :an‘d step condensation synthesis of metal containing polymers.
Condensatior of ﬁmun]u.ud metal containing species, condensation through bridged ligand coordination,
ridging ligand formation during condensation, synthesis of main group condensation polymer

’|“ i n
.: yoarbx ane polycarbosilanes, polythalocyanines, polysiloxanes. Chain polymerisations, radical and cationic

‘ r characterization, methods of characterizing average molecular masses,

ement, spectroscopic characterization speci fic to inorganic
" A : polymers, use of
! ers, use of electronic, vibrational, Mossbauer spectroscopies
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ourse

ML 100 Credits:3 (nine hrs per week)

*  Spectrophotometric Determinations
(a). Manganese/chromium/vanadium in steel sample.
(b). Nickle/molybdenum/tungsten/vanadium/uranium by extractive Spectrophotometric method.
(¢). Fluoride/nitrite/phosphate.
(d). Iron-phenanthroline complex: Job's Method of continuous variation.
(e). Zirconium-alizarin Red-S complex: Mole-ratio method.
(). Copper-ethylene diamine complex: Slope —ratio method.

¢ Flame Photometric Determinations
(). Sodium and Potassium when present together.
(b).Lithium/Calcium/barium/strontium,
(¢).Cadmium and magnesium in tap water

*  Nephelometric Determinations
(). Sulphate
(b). Phosphate
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Shri Guru Ram Ral University

Department of Chemistry
406: Advance m Chemist
M.M: 100 Credit:4 (Four Lectures Per Week)
Unit1

Theoretieal and Computational Treatment of Atoms and Molecules, Hartree-Fock Theory

Review of the principles of quantum mechanics, Born-Oppenheimer approximation. Slater-Condon rules,
Hartree-Fock equation, Koopmans and Brillouin theories, Roothan equation, Gaussian basis sets,

e d MC-SCF

i Interaction an - '
m&?&"; CI; full and truncated CI theories, size consistency, | ntroductory treatment of coupled cluster and
Unit 11
Semi-Empirical Theories
A review of the Huckel, EHT and PPP treatments,
theories. A discussion of electron

©Xperience on personal computer,

ZDO approximation, detailed treatment

of CNDO and INDO
ic energies and properties. An intrody

ction to MOPAC and AMI with hands on

| Functional Theory
of Hohenberg-Kohn theorem, Kohn-Sham formulation, N- and V- representabilities;
f the existing local (e.g. Slater

review of the
Xa and other methods) and non-local functionals, treatment of
coneepts with the density functional theory,

ademic Press
Tand W. Yang, Oxford,
5. Foresman and e, Frish, Goussian Ine,

) \)
?
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Shri Guru Ram Rai University
Department of Chemistry

MCHL407: Laboratog Course

M.M:100 Credits:3(nine hrs per week)

Determination of transport number,
Determination of liquid junction potential.
Determination of the charge on colloidal particle.
Polarography.
Beer’s law verification.
Decomposition of potential determination.
Validity of Freundlich's adsorption isotherm.
Validity of Langmuir’s adsorption isotherm.
Determination of partial molar volume of solute.
Determination of CMC of surfactants
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Shri Guru Ram Rai Universty

V PERS IN IV" SEMESTER
408: Gree hemist

Credit:4 (Four Lectures Per Week)
M.M: 100

Unit I,

Green chemistry: History.
Limitations/Obstacles in pursu
materials designers to create a safer future.

need, and goals. Green chemistry and Sustainability. Dimensions of sustainability,
i; of the goals of Green Chemistry. Opportunities for the next generation of

Unit 11 o ; .
Basic principles of Green Chemistry and their illustrations with examples.

= : roducts.
. :4':::,2?: xgmg:n of the materials used in the process into the final product (Atom Economy):
Green metrics

Prevention/Minimization of hazardous/toxic products.

Designing safer chemicals - different basic approaches

Selection of appropriate auxiliary substances (solvents, separation agents etc)

Energy requirements for reactions—use of microwave, ultrasonic energy

Selection of starting materials—use of renewable starting materials.

Avoidance of unnecessary derivatization—careful use of blocking/protection groups.

Use of catalytic reagents (wherever possible) in preference to stoichiometric reagents.

Designing biodegradable products.
Prevention of chemical accidents. .
mg&ening&luvelapment of analytical techniques to prevent and minimize the
substances in chemical processes. Development of accurate

@ & s e e e ® = = =

generation of hazardous
and reliable sensors and monitors for real

nples from US Presidentia] Green Chemistry

'S and catalysts; Biomimetic,

=
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Shri Guru Ram Rai University Depa rtment of Chemistry

Books Suggested:

1. Green Chemistry: Theory and Practice. P.T. Anastas and J.C. Warner. Oxford University Press,

2. Green Chemistry: Introductory Text. M. Lancaster Royal Society of Chemistry (London).

3. Introduction to Green Chemistry. M.A. Ryan and M.Tinnesand, American Chemical Society (Washington).

4. Real world cases in Green Chemistry, M.C. Cann and M.E. Connelly. American Chemical Society

Washington).
- Real world cases in Green Chemistry (Vol 2) M.C. Cann and T.P.

: Umile. American Chemical Socie
‘Washington) ' :
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i Guru Ram Ral University Department of Chemistry

MCHE410: Computers And Biostatistics

100 Credit:4 (Four Lectures Per Week)

mputers
it l . - '
i - t devices, computer languages and
Simple model of computer and its working, input-outpu r
Oze::r:“:“vl):‘:’;we‘ l:md high level),Introduction of microcomputers, concept of operatmg, system, computer
working, c):mcept of OSI layers, Introduction of software(MS-Word, MS-Excel & Power point etc,)

it 11

roduction of C++ Programming Difference between C and C++, concept of OOP'S, bas‘ic data typ.es and

rators, sample programs, conditional statements(IF-ELSE ,NESTED lF),concht of 1oop|n.g(for, while .and

while),Introduction to arrays(single and double), classs and objects, function & function overloading,
uctor and destructor, file handling.

it 111

ernet and its working,Uniform resource locator(URL),World wide web.HTTP,Internet explorer,PDB,NRL-
BLAST & FASTA.Special software to align sequences.general DNA sequence data base,protein structure data

se.aenome project database,human mapping data base.

pstatistics

roduction and scope of Biostatistics Presentation of data: classification of data, Methods of collection of data,
ugn@ istribution, graphical representation of data by histogram,

frequency polygon, frequency curve and

y curve. Central tendency and measures of dispersion, mean, median, mode and their
| iation, simple correlation coefficient and
ce it-test, z-test, chi-square tests, F-test, heterogeneity

, standard deviation and coefficient of var
21 lines, tests of significan

t, test of significance based on normal distribution T-test for

1 pop_ulation, chi-square test of goodness of fit, independent
Or variance ration, correlation and regression ,latest square
nt of correlation, rank correlation curve fitting and sign test,

Delhi.
e-E Coiera,Amold Publishers,USA
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Shel Guru Ram Rai Unlversity Department of Chemistry
ru Ram Rai Un
I I
M 100 Credit:4 (Four Lectures Per Week)
Unit]
Environment

Intraduction, composition of atmosphere, vertical temperature, heat budget of the earth atmos

pheric system,
Vertical stability atmosphere. Biogeochemical eyeles of C, N, P, S and O. Bio distribution of eleme

nts.

Unitln
Atmosphere ‘ ! _
Chemical and photochemical reactions in atmosphere, smog formation, oxides of N
pollution by chemicals, petroleum, minerals chlorofluoroh
pollutants. Continuous monitoring instruments,

»C, S, O and their effect,
ydrocarbons. Analytical methods for measuring air

Unit1nn
Soils
Composition, micro and macro nutrients, Pollution of fertilizers,

pesticides and metals,

Unit1v

Hydrosphere

Aquatic pollution- inorganic, organic, pesticides, a

pollutants. Water quality parameters-dissolved oxygen » solids, metals, content of
hloride, sulphate, phosphate, nitrate and micro-organisms, Water quality standards. Analytical methods for

measuring BOD, DO, COD, F, Oils, metals (As, Cd, Cr, Hg, Pb, Se ete.) residual chloride and chlorine demand.

Purification and treatment of water

Unit Vv

NVIFo)

-

control of toxicants.-- Nonmetallic Ccompounds,

ent organic pollutangs POP’s), polychler
- As, Hg, Cd, Pb.. ( ), polychlorinated

» Van Nostrand Reinholg o,
ence PUbliQaﬁcn.

M. C‘reatchman, Gordon and Breach

e 4@5"\
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Scanned with CamScanner



Shri Guru Ram Rai University Department of Chemistry

MCHIE412: Chemistry of Macrommcculg.g
M.M: 100

Credit:4 (Four Lectures Per Week)
UNIT - | 1
The science of macromolecules, Importance of macromolecules / polymers, basic concepts of polymers viz.
monomers, repeat units, degree of polymerization, classification of polymers on the basis of molecular weight and
special arrangement viz. linear, branched and network polymers. Types of macromolecules (synthesized and
natural), polymerization by condensation and addition reactions only. Molecular forces and chemical bonding in
simple molecules and macromolecules and their effects on the physical properties, Polymer solutions, criteria for
polymer solubility, conformations of dissolved polymer chains. Different models for describing the size and shape
of dissolved macromolecules, configuration and conformation of macromolecules.
UNIT - 11

ucture and viscoelastic general mechanical
*Pl‘opemesof@;ystamne polymers, pE s glassy state and glass transition
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Department of Chemistry
Shil Gury Ram Ral University

Moo

‘nit |
niroduction

......

i libration of
decompositions. Gravi iques. ing and handling
. Laboratory notebooks, Safety in the analytical laboratory,

nit 1l
rrors r- . TR .
inate and indeterminate CITors, minimization of determinate errors, random distribution of Indeterminate

and Precision, significant figures ang computations, mean and standard deviation, distri bution of
s, reliability g; m:ult!i:i confidence nterval, comparison of results, comparison of means of two

ed ttest, number o replicate determinationg and its use, correlation and regression, | i

Ce, rejection of data, g » 'IN€ar regression,

"

g [
hk‘;(_»'Jl'.t)_r‘:‘u;anL mm
- r V

study of water and sojl pollutions, analysis of fuel, body Fluids and

. West and FJ. Ho)
o er, W.R. Saunders.
Hargis
Loary

(.-
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