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M.Sc. Chemistry

Scheme of Examination 2023-24

Scheme of Examination:
The examimation pattern comprises 50% internal assessment and 50% cxternal assessment.

Internal Assessment
The internal assessment is divided as follows:
1. 30% from two sessional exams
2. 20% from attendance, assignments, demonstrations, and presentations

External Assessment

End semester examination of theory papers shall carry 100 marks. The End semester
examination will be of 3 hours duration. The End semester examination’s question paper
divided into two parts; Part ‘A’ and Part ‘B’. Part *A” will be 20 marks and Part ‘B" will be
80 marks.

I. Part A of theory paper shall contain 10 short answer questions of 20 marks based on
knowledge, understanding and applications of the topic/texts covered in the syllabus,
Fach question will carry two marks

2. Part B of theory paper will consisting of eight questions (two questions from each
unit). Students have o attempt any four questions. Each question will carry equal
marks.

Laboratory EoSE:
I. The laboratory EoSE will be of four/six hours duration.
2. It will involve laboratory experiments/exercises and a viva-voce examination, with a
weightage ratio of 75:25.

Course Structure:
The details of the courses with code, title and the credits assign are as given below.
Abbreviations Used

EoSE: End of Semester Examination
CCC: Compulsory Core Course
ECC: Elecuve Core Course

OEC: Open Elective Course

SEM: Seminar

PRJ: Project Work

Contact Hours

L: Lecture

T: Tutoral

P: Practical or Other

S: Self Study

The medium of instruction and examination shall be English only.
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M.Se Chemustey T& 1 Semester (2023-24) 111 & TV Semester (2024-25)
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| HIRD SEMESTER

N Subject code

| Cill ol

3 CHE 902

T CHL %03
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: Bio-Physical Chemistry ccC
Chetrotr Core | alrabony -3 ot
n - ‘
1heors Lleching 1t
Iheony Elective-3 kUL
q].l:';li\cﬁhu;l‘u§ 1 1 EOR
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SEMESTER - [

CHE 701: ADVANCED INORGANIC CHEM ISTRY - |

(Theories of Bonding, Spectroscopic

wetbods and Nuclear Chemistry)

S 4 Creditrs birsiweek)
Sercockeminiry snd Bondmg i Maiy Group .Componnds:

Lunitations of VSEPR Theory, dn-pn bond, Bent rule and coergetics of hybndizatio i
reactions of covalently bonded molecules : TRl
Metal Ligand Bonding:

Limitation of cry
bonding in o¢

Llectronie Spectry of Transition

Swt:u.-‘.cupxc ground states,
metal complexes (d'.¢* states), caluwations o

powmetery, charge transter spectri

Optical Kotsto

Travsition Metal Complexes

Spin crossoves

Nuclear ane Radio hemistry,

Laws of radioactive decay, Det

charectenstics,

Calibration of counting equipments,

Activation anulysis: Principles;
and applicazions.

stal field theory, molecular orb
hedra! and tetraliedral

ry Dispersion (ORD), Circular Dicbrolsm (CD)

Vanous methods of activation,; Mc(h)dulo, FUAdCLaRes irtaly

il theary, and urodu Gon

w 1I._-uh} ﬂ(fd oy .
complexes, a-handin

& and wolesu ar ar o, theary

UNIT - 1y

Metul Complexes
correlation disgrams, Orgel and T.‘uubc-Sl.gar.

¢ Cragrams for transiton
{ Dq, Racah parameters (E) and aephelusxene ratio )
UNIT - 111

sod Maguete Propertics of

configuration .ig oplical y active mets chelaies and
anomalous magaetic moments, magn e exchange coupling ang

UNIT =1y

tecivn of radiations, Geiger-Nutial rde. GM tubes theur
lonization chamber, Proportional Couaters, Sewtillation cow ters, Sold

state Jafectors,
Determination of ebsolute disintegratios rates

SUGGESTED JUOKS AND REFEKENUEN

Iioqgaie Chemistry, Praciptes of sin

Kouer Ficlurd L Keiter

Advaaced Inorganiy Chemistry,

cture and Keastivty, 4° Eaon, shies L Hubsev Elleu A

FA. Culion and G, Wilkinson,

coretival lnorganic Chemistry, Dy and Selbin, . :
Coucepts and Models 1o lnorgasiic Chemistry; Deughlas Me Daniel, i
hysical Methods in lnorganic Chemisty, R S. Dmgo.

hewistry of the Elements, NN Urecniwood and A Earmshow, Pergamon, | 184,
Py AB P Lever, Elsevier, 1968,

g Elecuunic Spectrusco

W

X
Cuinprehausive Coordinstion Chentsury eds., G. Wilkinsgn, R.D. Gillas wnd JA Me Clcvc’.
\ -

Bregamon, 1987; Vol, 2

Muclear and Radiochemistry; G. Fricdlasder, ] W. Keapedy, E, S Macigs ad ). M. Miller; ,* &*

Wiley: NY, 1981,

Bsseatials of Nuclear Chemisuy, ) .
« Nuclear and Radiochemistry: Fuudumenta! and Applications, 2 Voly., " Jen .-Vo!kQJUnu and K

H.J. Amikar, 4* Eds, New Age lateragtion. k. N Delhi, lodia, 204 L4 1

Hewrizh Lisser, 3% Eda,, John Wiley & Sous UK, 201
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CHE 702: URGANIC REACTION MECEANISM
+ Cledit (4 brsiweek)

UNIT-)
Reaction Mechanisw: Structure any Reaciiviry
A review of tynes of mechaniims wyy fractions, picthods of deismuniay reaction tiehania;,
emodvniaie and Kahie reguiren s )i for resctici, Koaetic w < Giert odynamie sontion, Hanurond's
E- »x:.':..:_., Lwtncilunmen l'n.nc‘-’;‘--;, Butope etlects FiYeets of swusn re Ol feacuvity, resonwice pac
el etfecis, sierie effeets. Quantilutive treatiment of the effect of struer ¥e on reacuvity. The Hammen
ent and reaction Co.stants, Taft equation

id compoun.ls, altemant and nor-aiternact
hydrocarbons. Huckel's rule, energy level of x-moleculnr orbiwls ann lencs, nm:'-axumat:'cl:,v. homo-

romaticity, PMO approach, encrpciic and magntic concept

UNIT - 11
Aliphatic Nucleophilic Substitution
The Snl, Sat, mixed Sh1-8y2 and SET mecharusms, The S, mechan sm. The neighbousing group
Mmechamism - participation by = wnd ¢ bonds, anchimeric assistance Classica) and oonelassic
carbocargona. phenonium ions, norbornyl system, Application of NMR Sp etroscopy in the detection of
carbocations. Nucleophilic substitution at the allylic, aliphatic trigonal an! a vinylic carbon
Reactvity - cffect of substrate siructype, “itackug nucleophils, leaving group and rea. tivn mediun
Ambider: nacleophile, regicseled iy by
Aromutic Nucleophilie Substitutiun
The SyAsg, 3nl, benzyne anlt Sin! imechunisms, Reactivity - effect of substrare strusture, feaviig
Broup ard attacking nucleophile. The voq Richte, Somunelzt-Houser and § riles reanangeinents

UNIT <111
Alipbatic Flectropbilic Substitution
Bimolecilar 17, = nanisens - S¢2 and Sis The 8; 1 gischansm « electropiuli: subsitution accuthpaniad
by doubls boad shups Effect of substrutes, leaving group and solven polanity on reactiviy,
Aromatic Electrophilie Substitution
arerium ion mechanism, oricntation and feactivity, energy profile disy rams. The onhe/para rano,
Apso attack, wrientation in other ring systems. Quantitative treatment of r:activity i substrates and
elecrophiles Diazonium coupling, Vilsneir rescton, Guuermann-Koch rea .tion.
Frev Radical Keactions
Types of fre: mlicu redctions, lice mdicy substitution mechanism, mechaniun a1 ag womanc
substrate, MURLDOUNING  group assistance Reactivity of aliphatic and  omatic substrates af &
., o bridgehead. iRcactivity in the ottacking radicals. The effect of solvenis on reactivity. Aliylic
4% Balogenntiocs (NRS) Oxidation of aldehydes 10 carboxylic acids, nutooxidtion, coupling of ulkyue

m’@ arylution of aromatic compounds by diazonium su'ts Sandmeye  rvaction, Free radicy)

ment. Hunsdiecker reaction

-

-

UNIT . IV
Pop to Caibon-Carbon Multiple Bonds .
stC a0 stereochemical a ects of addition reactions volving ele ‘truphiles, tuclepphil
frov radizal ., fepio- wd chemoselectivity, orientation wid reactivity. A_.ikhy'on o ¢ycloprg .
. Bydrogenation of double wad niple bouds, hydrogenation of sromats sogs. Hgroborstiong
chael reaction. Sharpless asymepeuic epoaidation,

-

wn



\cdition to Carbon-Neteroatom Multiple Bonds

M .ecReaism of metal hydride reductiou of saturated and unsaturated ¢ wbonyl compaounds, acids, esters
d nitilex. Addition of Grignard reagent, organozine and organol thium reagents to carbony! aad

unsaturatzd carbonyl compounds. Wil reaction. Introduction to ¢ )ndensation reactions involving

cavlates - Aldol, Knoevenage!, Clwsen, Muanich, Renzoin, Perkin an | Stobbe reactions.

Ehmisativa Reactions

iz B2, El and EIcB mecharsws. Siene onsntation of the double bo Reactivity, effec: of subswaie
siichue, We attacking base, the leaving group and the medium. Mechamsm and onenwion i
pyrolytic eliminations.

SUCCESTED BOOKS AND REFERENCFS
|

Advamed Orpazae Chemistny Reactions Me haatsme and Soveiwe b Jerry Mugch, MeGraw Hi'l

Auie Chematry < F S Gould (Ml R retinat wnd Wartol,
Adanced (hpanic Uhemsuy Paten A L arey ard R J Su Wherg

Plysical Organic Cheansty = J Hine
A Guide Book to Mechanism i Qrganic Clieristry, Peter Syhes. Long nan

Orgznic Cheniistry - J. Claydea, N. Greeves, . Wamren and P, Wother Oxtord University Press (2001)
Structure end Mechanism in Organic Chemistry. C K, Ingold. Comel! | niversity Press
Organic Chemistry. R.T Morrison and RN Boyd. Prentice-Hall

Mudein Organic Reactions. H O House, Benjamis,

10" Principles of Ouganle Syntnesic. KO C Nornan and I M Conun, Black ic Acasdemic & Professional
1 Reactin Meckanism w Organic Chemistry, S.M Muiherji und S.P Sir gh, Macnmullan 3

Mevhaem and Stvotune )

*h E& Springer |27
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CHE 703 QUANTUM, SURFACE AND ELECTKOCHEMISTRY
4 A Credt (4 heshiweel)

UNIT -1
lotroduction: hstoncal backprewid = Black bogy Radiation, du-Broglie concepy, Heiseneig s
wowentaaly Pouciple. Postulates of Quantum Mechanics, Opeators . Linew, Comaivtator.
Hamultonian, Henmitian and Angular Momentem Operators, Eigei Vaiue and Eigen Funct one
Schrodinger’s equation, wave function, physical significance of
Application of Schrodinger's Equation 10 (i) particle 1 une dimer stonal box, (1) purticle o three
dimensiona) box, (i) Simple Harmonic Oscillator, (iv) Rigid Rotor and (v) Hydrogen atom, Radial
and angula: wave functions, quantum numbers and theis siguificance.

UNIT-TT :
Angular Mementum:  Ordinary angular momentum, Eigen lunctions and Eigen values of angular
mementum, Ladder Operator, Addition of Angular Momentusm, S in, antisvmmetry and Pauli s
exclusion principle
Approximxtion Method: The Varistion theorem, linesr saistion minCiple. pertertation method
(First order and nondegerarate). Application of virianoa methal and senutation iethod to Helra
atom
Mole:ular Orbital Theory: Basic ideas, cnleria of fonming MCs, LCAQ Coucept. Huckei's
Meolecular Orbital (HMO) theory fur conjugated organic systiems, Application of HMO to ethyleaie,
wliylie, eyclopropanyl, butadicne and cyclobutadiene systerm

UNITE - 1]
Surface Chctatstry
Adsorption: Surfuce tension, capillury ecuon, presswe ditference & toss curved suriace Laplece
equation), vipour pressure of droplets (Kelvin equation), Cibbs adso ption isotherm, cstimation of
surface arca (BET equation), surface filus on liquids (Electro-kinetic phenomenon)
Micelles : Suface active agents, classification of sutface sctive agen s, micellization, hydrophobic
interaction , critical micellur concentration (CMC), factors affecting the CMC of surfactants, counter
ion binding 10 micelies, thermodynamics of micellization -phase sepan uon aad mass acton Lodels,
solubilization, micre emulsion, reverse t.celles .

UNIT -1V
Electrochemustry
Elcctrochemistry of solutions, Debye-Huckel-Onsager weatipent anc. it extension, ioa solvent
‘interactions  Debye-HuckeloJerun mmode. Thermodynamics of elerified interface equations

“"Derivation of clectro capillasity, Lippman: equations (surface excess., mathocs of detemiination

Strucrure of cleetnfied interfaces, Guoy-Clwpnian, Stern, Cralion 1 vanal vn-Momastts, Tobi,

pop -'ﬂockrlx, Cevenathan maodels, Over poteatials, exclange, currerd Jensity  Qerivation of Butler Vo lds

';‘;qu.cn Fatel slot Polyograpby thoony, Mol cquaton, bdl wave potontal and its siguilicanee, ?
"\:‘:‘.";" \
PIBUGGESTED BOOKS AND REFERENCES :
== | Physical Chemistry by P.W. Atkins, ELBS, Z 4
&3, voduction to Quasitum Chessastry, A K. Chandea, Tats McGraw Hill, 1
3 wastun Chemisuy. Im N Levine, Prentice Hall, .

N 4. uentuin Chemistry, RK. Prasad, Noew Age Inteimationsl

5. Miceles, Ibeortical end Applicd sspecty; V. Monw, Plenym iess,
6. Modem Electrochemusuy Vol | & 15 1.0 M. Backris and A KN, Reddy Plenuin Press. New York.
#1 7. Ppysical Chomistry by Puri, Sbanma aud Pathania Vishal Publicatians:

. : zﬁé\‘lp‘k
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. CHE 711: CHEMISTRY CORE LAJ: -

6 Credit (9 hesiweek)
A Qualititive analysgy of wiatyre Consisting of cight cationje / #tionic rag
o intedlering ansonie radical

b, lnsolubles oxides, sulphates 454 halides
¢ Less common metal iong - 1), W, Mo, Se,

lcals including

Te. V. Th, T, Zr, Ce, |,
B. Purificstiog techuiques gng

Qualitative aualysis
'8

Dcmon:.‘!m(iuux of purificaticy, drying and Slorage of s
dsiitlation, steay distiilaszon, 'L distulation, e
b, Separation of Organic b

using H,0, HCI, NaOH.
SCIMEORENLS using cheyieal tey
denvatives.

Ivents USWY vanioys technigues

INary mixtyures [(one Liqui | a5
NaHCO;, Ether or other
15, IR spec

oue solid) pr (swa Whida)
reuagent and Wentitlcanon oy
tra for functicna, 8Ioup idenulication and Preparation of

’

C: Experiments based on
Surfuce tension
i To study surface tension conceatration relationship for solution (Gibbg equation
i To determine the critical micelle concentrution (CMC) of ::Ds ad CTAB by surface
tension techniques,
Adsorption
L Adsorption of Oxalic acid
i Acedc acid on charcoal
Viscasity, Solubility ang »
L Experiments based
Viscomeler
il Sndy the vanation of viseq it
lemperature coefliciens
i g “talon of Suluk
erpeemture i aw il sol Dy Crgve
Sevimiastion of Moieenlar weight of glven
methyl acrylate, ege. ) using viscometer
V. Determination of molecular weight of nov-volatile and non- lectrol
cryescopic method and to determ il

folcculur weight determinatiog

on dstermination of viscosity of glver  Liguid wing OUstwaid g

Y of pure liquid wish lempera ure gy detenmuation of
of VISCOsity of the liqua

tny ol y WIows salln e Nall, KCI, KN ) .mJ_ NaN( b ut ditfepe
I polymer (Poiyvi y! alcohol, polystyrene,

"t
£k 4
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CHE AD): SPE(.'!'ROSCOP\' -
4 Credin (4 hirsiweek)

Introductiog; Inieraction of Ught with magey, mechanism of absomtic n and emission of radiayon

Microwave Spectroscopy: Classification of molecules, rigid ro or
subsitution on the transitjon frequencies, intensities, non-rigid rotor;
Spin interaction and efYect of externa) ficld applications.

Vibrationa) Spec(roscopy: Vibrational energies of dintomic mojec des, zero point encrgy, force
Constant and bond strength, srhantonicity, Morse potential easryy diagram, vibration-rutation
pectuscopy. P.Q.R. bragches, breabdown of Uppenheimer approxim; tion, vibrations of polyatomic
malecules; selection nules, norzal modes of vibration, group frequencie | overtenes, hot bunds, factors
affecting the band pusitions and intensities, far IR region, metal ligand v brations

Raman Spectroscopy: Origin, rotationa! and vibration Ramar Spectrn of Biagimic Nes e

model. effect of 150t0pic
sk effect, nusiear and electran

UNIT -1}
Electrome Spectroscopy

Atvirie Spectroscopy: Energies of utomie urbitals, vector
coupling, specton of hydrogen atom and aliuli meta) atoms

Molecular Speetroscopy: Energy icvels, molecular crbitals,  vibro e nnsions, v.bratgny
Progressions and geometry of the excited stales, Franck-Condon priniple, electronic specira of
pelysiomic mioiccuies. Emission spectna, radiative and aon-rediative lecay inwermal coaversien,
Specine of ransition metal complexes, charge-tunsfer specin

Phbotoelectroy Spectroscopy:  Photo-eleciric effect, lonization proc s, Koopmuan's theorem,

pholoeleetron spectra of simple molccules, ESCA, chemical informetion t om ESCA, Auger electron
$pectroscopy-basic idea

representation of momecnta and Veeton

UNET-11
Magzetic itesonunce Spectroscopy

Nuclear Maguctic Resonance: Basic Prnciple, Snin Guantum owmber, i sructicn beiween 5 pin and
A Magactic Field, Larmor Precession, Relaxation Times; Conttnucuy W ave DA :,r*r..uur,cc./p,\‘
Fourier Tran.form NMR Specuvseepy; Intioduction o Ch'cnm'.tl Sh}!?.}p: 3pLa foupliog, Loupling
.. sonstant. Nuclei other than hydrogen: Nuclei witly spin 4 (', i- Npilig S, e ) Nuclel with
~.8pin grewter than Y4 ("N, "B). Quadiupole effects: _l'w:{ors effccting cl; ‘aneal :-znﬁ‘ in u‘orgpx#
{ ﬁompo::uds T eometry, clectronegativiry, cliarge, oxidution state, coordi wticn b, .,-,upéug

PPN WO U Mo than fwo ey of NMR active nucleus in g conpou il (e w. CHFCL,, HPF q,
P(O‘j-}l.)il'.()}r:. BH,! ‘

Ctrell Spia Resonsnce: Basic prnnciples, zetu licld splitting and Km:.m ¢s Jdegencrucy, [so
wispucsic Hyperfine coupling, Spi-0roit coupling and figumicmoo 0t g teusors, [actors aﬂ' :

® ‘¢ v@lue, its applications to the study of free rad:cais'it fast reactions and.app.lxcm”
O vamftion metal complexes; spin Hamilonian, spin densities and IeConnell relauom.!ng
pplicetons - spin polasization for atoms and trunsition metal jons. :

4 UNIT-1v
?«Mur Spectroscopy: Basic principles, spectral parameiers and spectruns display, applications of

A

A
KR

Stues W the studies of () bonding and stuctures of Fe'* and Fo's con. popndséwcluding thos
10



of wtermediate spin, (i) Sn*' and Sa*
¥ .2%e; and {ii1) detection of oxzdation s
"ectron Microscopy; Basic nrir

3. bl
u,‘

Wons e structural dane Vs

SUGGESTED BOOKS AND REFERENCES

I Fuasdamentals of Molecular Spectroscopy, Danewell and McCuih

= Mudem Spectoscopy, J M Hollas, John Wiley

3 Apolied Elecvron Spectivscopy for Chemical Analyss D H Winda:
3. Pavsicul Methods i Chemustry, RS Drago, Suuncters College
3 Chumical Applicaiions of Group Theary, F.A. Cot
6. laroduction to Moleculer S

4

o,

pectiowopy, G M. Birrow, Mc Gruw Hi
boscopy and related Techniyues, D N Say
¥ Basic Principies of Spectiuscapy, R. Chang, M: Graw Hill.

8. Tueory and Application of UV Spectroscopy,

10. Inroduction o Photoclectron Spectroscopy, P.K. Ghosh, Joha Wiley
1. latreduction to Megnetic Resonance. A C

12. NMR Spectruscopy 1n Irergan e Chenustry, J A 1

Ewct onic Absorpuion Spec

compounds, nature of M.L bond, coordinaticn number,
tate and in equivalent MB | toms

Jples of Fleotion Micrascopy SEM. TEM. AFM- an

and thex

aod F L Ho, Wiley Intzrscicace

yenarayana

HH Jaffe snd M Orel w, [BH-Oxford

arrington aad A.D. Maclacl, stan, Harper & Row.

'R80, Oaford Unive sity Pres: Oxiord, 1999, pp 1221,
3138

130 NMIL NQR, EPR and M
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CHE A02: ANAL) TICAL TL‘CHNIQ VES
4 Credit (4 hrom eek)

) UNIT
Stalistics - latroduction to (.‘hemomclrics

Linutations of flqal)ﬁcal f:ng()xods. Etrors and cl.'usiﬁcation. De:ermin ANt constung gnd mdeierm ngie
aecuracy, precision, minimization o ITors, significant figures ang COmMPULILion  rules, meay und

standard aeviation, distribution of random errors, Vanance and confid, nee interval, paired r-1es1, leayt
Square method, correlation and fegression, linear regressioy,

UNIT
Sampling ig sualysiy
Definution, ticory, busis and techniques of saunpling, sunpling statistic SAMPLny wid phs sical “ile
ushing and gnading, hazards g Sunpling, teshaigues of Yunping of gases, N slids, and
prticulata munimization of variable., IFnsTssion and SWrsge of Sunples, hiph pressure ashing
echniques (HPAT), partictlate jnatger, g FEPuLING iR gas steay;. fil ering and BIUVITY separation,
ARV OF particudate matter lhe wshesigs, meca, dust and 4srosols e

Solvent cxtraction method i analysis

Panciple, Claisificauen, Wicory, Hisiumentation g applications

UNIT 1
Conductomcuy:
Imponant faws, definitions, relations, effect of dilution on conducuvity, niecasurement of conductivity,
types of conductometric Utrations, its applications and limiations.

Pounrlomclry:

Principle, instrumentation, tYpes of potentiometric fitrations and its ap

pl cations, PH measwremenss
Celemination of pH, ion selectve electrodes, instrumentation and appiic

alimns,

UNIT 1v
Coulometry:

lnuoductons, principle, experimentyl details of coulometry at constant cur, cat and constant potential,
ttrational spplications.
Atowde Absorption Spectroscopy:

Introduction, atinciple, Grotrian diagram, mstrumestaton, applicatic ., dete 2tion L SCWSitiaiiy ane
disadvantages

SUCCESITED 5OOKS AND REFERENC LS

Mundhag: J., Uenney B.C, Birnes LD, Thomes MIK Vogels' text be h of Guanutative vaemicy)
Analysiz, 0% editicn, Prentice Hail, 2000

it 2 Skoog Pouglas A, Holler F. Jumes, Niewan T uuothy A, Priticiples of inst umenta) analy sis, Saudeh
S Callege Pub., 1998 3

s g DsyR Awnd A L, Underwood, Quentitaye unalysis, Preatice Hall, 1999 ;
'i.',?‘h‘ 4. Dragol. s, PhysicAl methods Chegistry, Seunders, 1999 _ %
S Beters DG, ). M Hayes und G. M Hefige, A brief wureduction 10 Modem chemivel waly sl

3 Phuladeiptia: Ssunders, 1970 3 . :
g3 6. Bbsworth EAV, DWA Rakin and C. Craddock, Situctural methods Wnorg sic chenustry, ELBS. t
R
7. Blaa JAD Butter Worth, Photoelectron spoctroscopy, :
- 8. ElislEL, Stercochemistry of carbon compounds, Tata-McGraw.Hil|

VR W
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CHE Ag3: GREEN AND St SAINABLE CLEMISTRY

4 Credit (4 hran k)
) ' UNIT -
lntroducuon. principle and concepts of Greey Cheuwistry
Need for geen chemisery, Inception ang evolation pf Breen chemys ry, Fwelve
-:hcm;s::y with theyr explanation :

»and examples, Uc:iy:uu,{ @ green yopfesis

poniples of grevn
Orreen LTSy i s g d T

<158 iese pru cipley;

‘mogencous and hclewgen ous  cawlysiy; Introducuon,
ddvantages and applications of . (i) Nanocatalyys, (i

! talysts, (i) Phase Uansfer ¢ talysts, (jii) mucu:ulysu. fiv)
Or;naocu:al,\st.x D OrgaNIC synthesis .
UNIT = 11
Applications of uon-conventipgy| CHErgy sources

Inttoductiog, of micrownve induced synthes;s: Miciowave activation, 'QUiptLent, time gad energy
benefits, Iimitations; Organic transformations urder microwaves - Fries earrangement, Giels. A Jder
feaction, decarboxylation, saponificinen of Fher, alby lation of peag ve methylene conunds
Heterocyeise synthesis « Bl actan: S Py re, quinolige,

Introducticn of titrasound agsisyed Breen synthe

Organic tTnsformations,

Elecvochemical synthes;s: Iatroduction, synthesis of sebag;e

st lnsrumentagioy PAy:ical wipers, SPElcationy

acid and adip nanle

UNIT - 1v
Organic Solvents
Irtroductioy, FIOperlics and types o Wie liguids. Syntheuc

applicatiogs . Diels-Alder feaction, epuxidation and Heek reaction,
Aqueous phase feactions. Enhancemeqt Of selectivity, elliciency. Synthetic applicauons - 1.3-Dipolur
Cycloadditions Carbon-Carbon bond-forming processes and bromination re.ctions

40r0us solvents jo geeen chemistry: Scope, definition ang their syntheric 3 plicability.
Role .

Euwmmncu(aﬂy Beuign Solutivus 1o
i iquids as Lreen salveny

of supercritical carbon dioxide in green chemisury,

Ethyl lactate o: 4 rencwable green sulvent Propesties and applications

-+, BUGGESTED BOOKS AND REFERENCFS.
s’ 5 b la.o)s . T e NI
a1 PAG. B ackie, Organic yynthesis i WA, Springer

ST 2 BT Arastss, J.C. Waruer, Green Chemisty, theory agg pructice, Oxford Unjy “rsity Press
s g MG Lancasier, Groen Chemistry: An '

An intoductory wexy, Royul Society of Chem; vy ‘
?’YI‘ 4.V, chiwar, T. Asefa, G. Hutchings Natocatalysis; Syuthesis and Applicat ons, Wiley i
s 5 - Ryna, M Tinndsand, lotroduction 1o Lreen Chemistry, Awerican Chemis o) Sooierv

w6 k.‘{\i\n.n.n;. Handbook of Gree, Cheoustry, Yohn Wiley and Sons 2
0T VR A vwala, M. Kidwai, New ] reads in Groey Cheaiiutey, Springe
et
N2 .
;'3: G
e .
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@

CHE AL CHEMISTRY ELECTIVE | AR}

6 Credity (9 hrsiweek
A. Laboratory Estimations ! TR

. Estimation of an acid using another siandard acid
il.  Estimation of a base using another standard base
iii, Estimation of boric acid

iv. Determination of perecntage purity of commercial soda

Vo Determunation of percentage of CaCOy in precipitazed chatk sample
Vi Jstennination of percentape purity of caustic soda

vl Dotermination of alkal: content-antucid tablet using HCI

B. Onganic Preparutions (single step)
I Preparation of p-bromoacetanilide from acetanilide.
ii. Preparation of p-bromeaniline from p-bromoacetanilide
iz Preparation of m-dinitrobenzene from nitrobeuzene.
W Prepurution of mepitrcaniline fom m-dimsotenzene
Vo Syuthesis of adipic aeid o cyelobexanal
drpration of Tl ol (1O G 1 o f-naps
b Gaeen synthesss of 7 hydion s < methyleournarin (Pechmann condensation)
Vil Mere one step prepustions may be carricd out according 10 requirement of curric slum

1 '
v

C  Experiments based on -
Phase Equilibrium:
i. Determination 6f congruent composition and temperature of u binary systemn fe.g.,
dipbenylumine-benzophenone system )
i “To construct the phase disgmm for tuee cor
waler) .
. Study of distridution of beizoic acid in benzene and water 0 show that benzoic acid dimense
in berzene.
iv. Detennine the equilibrium constant for the reaction KI +1; = KI. by distribution method.
Conductometry
v. Varinication of Onsager’s equation for strong clectrolytes (N.CI, HCI, KNO;, KCl) and
delenmuinztion of constant A and B
vi. Deterrvination of the Veooty constant, ordes of the nea

ponentl system (¢.g.. chlorolonm-acetic agy

wbun ind enetgy ol aclvation for
sapotieation of ethyl seetuie by sodium hydroade conductumnetencally

vit. Deteinwauon of e sirength of strong and weak acids in a given iaixture Gunducxomczrically.

»

2.

LT . oA e s

4

™I SETEfe guw



SEMESTER - (1

CHE 501 ADVANCED INORGANIC CHEMISTRY - 11

(Group Theory, Molecular rearrungement processes & Inurg: aic reaction mechanismy

4 Credit (4 brsiweck)
UNIT-1
Symoietry and Group Thewry i Clhicmistry
Synunetry clements and symmetry operation, definition of groug, su graup, Sorupacy resien ad
classes. Pownt symmetry group Schonfilies symbols, represeniions of groups Uy mulrices
(representation for the Ca, Co., etc, group 10 be worked out explicity,  Character of a representation.
The great orthogonality theorem (without proof) and its imponance., “haracter tabies and theu we,
spectroscopy, Derivation of charucter tble for Cy, and C), point group. Symumeuy aspects of
melecular vibrations of H;O molecule. ) =
UNIT-II
Moleculur Rearrangement Processes
Elesworn tnusfer reactions (outer and wner sphere), HOMO and LU 40 of oxidant and cedus
chen.cal sctivaton Precursor conplex formation and reagrangement, 1 aure of bridge Lguids. ssior
of successor complexes, Two-elecron transfers, Syathesis of coording on cdmpounds wiany electron
vansf=r reactions, wixed valence complexes and internal electron transf 1
UNIT-11
Inorganic Reaction Mechanism- | :
Basic principles; lability, inertness, stability aud iustabilivy of cooidinution compoinds. generl
principles and mechuwnsus uf suastiution reactions of teindiednd, sguu @ plane

i upsande
squate pysunuiddl und oclahiedrad coluplenci, potentui enerpy dlagapns, Guansitor sk wd

intenediates, 1sotope etfivety, Heny u paeudo retation mechinisa, Swidt -Secit suatioy

UNIT-1V .
Inorganic Reaction Mechanism- 11
Substitution reactions of octahedral complexes; nature of substitution re.ctions; Theoretical approacs
w0 substitution meclanisms; mechanism of substitution reaction of complexes of cobalt, s
hydrolysis and base hydrolysis of Co (II) complexes
Substitation  reactions of squawe plaoar complexes; reaction ot Pryili complexes, trans elfect ana
Its epplications 10 synthesis ¢f compicxes; Gicories of wans ctlect; riechanism  of substivhion -
kinetics of subsntution of Pt(ll) complexes; focturs affectng the reactivit, of squate planw compisxes

SUGGESTED BOOKS AND REFERENCES .
4 norggmie Ciemistry, Principles of Stucture and Reactivity, 4hEditon, Jam:s £, Hubeey: Elle. A, Kelle
. ’-‘hl-‘dL Keiter,

0""§ Advagiced lnorgaiie Chemustey b A Tamag an b G OW Lo

. Theotptivad lucrganie Chenuotr; Lay and Seidin

g ts and Mudels 10 Inorganie Clcunstry, Dutghiag Mo Duct -
Swory Quantun Clemistry, A K. Chandm (Tata McGraw Hill) ?
Chemical Applications ¢f Geoup Theery, F.A. Cotton. v
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CHE 802: STEREOCHEMISTRY AND ORGANIC REACTION MECHANISM 11

4 Credit (4 hrs/week)
) UNIT
Stereochemistry
Optical acuvity and churality, clements of symmetry, specification ¢ f configuration - molecules with
more than one chiral center. D/L, R/S and Theeo/Erythro nomenclatui s,
Prochirality, Homotopic and Heterotopic ligands and faces, Enant otopic groups and faces, Re/Si
Nomenciarure. Stereospecific and stereoselective reactions.
Optical actvity in the absence of clual carbor (biphenyls, allenss, spitancs, wse ¢ ounds)
Chirality due 10 helicity Chirality in the compownds containing N. Sad P
Geometrical isomerisin i ohelic 2nd condensed systems, Contormtional unalysis of ¢ycloalkunes,
decaling, ¢ Feot of conformation on reactivity
Cramn's, Prelog's and Horeeu's rules Cireular buelringence, CD, ORD, Octant rule, Cotton effect. Tae
axial haloketone rule. Determination of conflguration (absolute and relative) and sonformation.

UNITII
QOrganle Photochemistry
Photochermical excitation - interaction of electromagretic radintion with urgenic molecules, types of
excltations, tate of excited invlecules - Jablonskii dlagram, intersy:tem crossing, energy transfer,
photesensiuzation, guenching, quantum yield, Frank-condon principle.
Photoshemicel reactions of ketones ~ Norish type 1 cleavage, Norrish type Il cleavage; photo
reductions, Paterno-Buchi reactions; photochemistry of g,B-unsatuated ketones, P.y-unsaturated
ketonss,
Fhotochenusny of alkenes: uuramciceular reastions of the olefinic tond ~ cisetrans isomcnsstion
(s:iibeae), cyeization reaviions

Photochemisuy of womatc counpounds photechemical rearrang:ment, pholostationary Sz,

1somerizanons.
UNIT 111
Parleyclic Rerctions
Chargeteristics and Classificatien of pericyelic reactions, thermal end photochemical reacticns
Meclecula: crbital symmetwry  Woodward-Hofmann selection rule., Fukul's FMO approash,

Wosswrrl-Eo¥mean's Consenauen of orbita, symmerry and cenclation diegrmms and PMO
methed. ' _ , i
—Blettrotyciic naactions: conrotatory and disrotatory motions, 4a, Jut2 1 cloctun and alliyl systees.
Yalence autotuensm.
Cycloadditions: entarafacial and suprafacial additions, 4n and 4n+2 n «lecton systems. Dicls-Al
Saction - stervosclectivity (endo, exo), and regioselectivity; nonmal end inverse electon de
ealiels-Akder reactions, asymmetnic Diels-Alder reactions, rewo-Diels-Alcer reactions; 2+2 addiuon §
ptenes, |, 3<dipolar cycloadditons, Cheletropic reactions. '
§gmarmopic reerrangements: suprafacial and entarafacial shifts of C-H und C-C bonds. Retweatipn
@Bverion of configuration. 3,3- and §,5-sigmatropic rearrangements. Claisen, Cope aad aza-C

ments. Fluxional tautomerism. Ene reaction. ‘ !
UNIT IV 3

olasular Rearrrngements 3
CAARIBLC aspacts, nature of the m.gration, migratory eptitudss, memo: effects. A detasled study gl
foliowirg reamangements: Berzil-ber2ilic scid reamangemens, Favarskil sagzangement, No

agomesnt, Beckmann rearrangemsts, Hoffmann rearrangement, Curnilus cearrangemern:, LOisga o

16
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Carrangement, Walst FCATANZCueny, Wirig rearangeme o, F::'.:ch-B.a::cnbe.'s. Wicchel)
3 faogement, Stevens rearrangeyiene, Chapman fswTangement, W, ach reamangement
b heaical relrrunpeniones : £ )

: sliTangement of 1 4. uad 1,8 le, es, di-n methane CATAement
. TR o Ve P . > Aond \ H
sAnALRenient of eveloy sedicone UILgsie and crosg Conjugate), J;cnon:-Phenoj iearrangement.

‘B L. Elig) and Samue| H. Wilen, ‘Sletwcbemiwy of Carbon Compousgs, Wiley Interscience 1994
2, mg':tzm. Slmoaumiwy of Organie Compoungy, Principles and A plications, New Academic Sclence

oprs Kelsj, S:cuochemiszry: Conformnation gnd Mechanism, 7 editior. New Age Interustionat Pybhiane,
Lid, New Deihi, 2009
) Clayden, N Grveves, 5. Waceen grd p Othzry, Crganis Chemistry, ¢ aford bui\-mary Press, 2001,
Jomy March, Ads unced Orgnre Chemlbsyy; Reactiony Mechanismg and Sucture, MeGraw Hill, 1977,
£ 5 G¢ uic, Mechanisgy, and Struciure in Orgu;ic Chomi;uy, Hoh. Rineh and Winston.
FA Cueyand Ry Sundberg, Advancey Organie Chemistry ParteA, s gy Springer (2007),
' ism i emistry, Longma ,
CK. Ingoid, Structure und Mechanisi in Organic Chemistry, Come!t Ui ersity Prosy
T. Morii500 and RN Boyd, Organs Chemigiry, Praatige.}all,
' HO. Huuse, Bennmin, Moders Orgrars Reastiong
2. ROC Norman ud LM Coaer, by s ol Organee Synthesis, Biuckie . elemi & Protessional.
11 8. ¢ PETI A S.P Sy, ezign Mestianisn iy Organie Chemistry, Mucmillag,
4 RB Wodwerd ang R Hotfinan, ¢ vaservaiion of Orbital Symmetry, Ve, leg Chemie: Weinkaim {(1970).
'S, len Flewjng Pericyelie Reuct.ons, Oxforg Chemistry.
16. 8§ Sm;.umrnmm. Pericyclic Reactions. A Textbook, Wiley-vCiy, Weinkeir ;, 2005
17 Glibers 4 nd.Baggan J., Essentals of Molezular Pho(:chex:;iwy. Blackwe! Serentitis Publicarian
18, Temu N W A. Beajamin, ‘vfc;c;..'.':'k'.“cl;:r.:u..s:.'}
19. Cox A 33 Camp 7 ,ll.l.’g-d':.‘:u."\ I‘:w.»t...n:m.’s:.-,.'. M:Craw Hill
20, Flsm.—n;  Mukecular grbisg Ad dhtochem sa, feastions,
3. Conun ! n.e Hajton B, Organ;; ?nauxhenn'suy. Cnnb:idge University Pre: ;.
22, Albright <, Burdet ) ang Whango 1, Orbital interaction in Chemistry, Wiley vCH
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4 Credit (4 bra‘week)
UNIT.|

 ‘eSSical Thermodynnmlcs

Brel resie of concepr of Ia
Partial n

Wy of ::;em\o..!,\mlmx.'.,,
VLT Propenies
prd thegy o

' Particl matag frea SACIRY, partial mojar vo! content
ginlicances, Determinations &¢ determingtion of fugacity,

.\Jn-xdw dystems: Excess j - Activi y, aclivity coeflicient ang frs

deleMingtion, Debye- eory for acyj vity coeffigient of electrohtic solutions: determination of

acttVity ang acyj yity co:!ﬁcien!s; ionic saength, ) ;

Application tf phase rufe 10 e Companent systeins

v second ordeg phe s Gansiuonsg

UNIT-1
Seattstion) 'l'b\-nuud) nafes
Coricepr of distribution, themmodynumic probadility ang 205t prok able distribution, Enscmble
8verdging, postulares of cnsemb) &veraging. Canonic » grand ca onjcal microcanonjca)
€nsembles, COTesponding distributioy 18 Lagrnge's method °f undetermined mltipliers)
Partition mncuom-:m:slation. rotational, vibrationa! and elcctronie partit o functions, Calculation of
wermodynam e Froperties in teruys of Partition funcions. Arplication of P-atition functipng
les: C3pacity sehavior of solids cheniical equilibria ang equilibriven co s, I terms of Fastition
fpstions Feimi-Dirac statistics, distribution law td applicationg 10 mea). Bosc-Emstem
Clseribution .. «ne 2pplication 1o helium,

stutisticy

UNIT-111

Chemical Kineries - |

ethods of determining rate taw
tory, Arnthens equution

”'Qd)’ stare ,un e

Teactions.

YOARC chaiy leactions (i
0hpae), Photuchenyical

s ¢oilision Hieory

ot reaction ratey, ster:. <aCtoy,
& the aerpy COTY, HONC reac, o

nuol of fedclions,

ated comypex 1,
e and L.L.-:.rm-.-.‘;.n:

dilivated comnpley
®, ket sajr cffects

Gratnent gof unimolecular

e ¢o

Yerogen-bromine Teacuon, py
reattions (hydrogen.

TCiysis of acetald
bromine and

Ayde, decdmposition cf
E:)'drogcc-chlo:xnc )

UNIT-py
Chymica) Kinaicy - g

eral faanures of fost reactinng, siudy ! rass reactions by flow method, 1 laxation method, flash
tolysivund e nuclear magaetic resppance methed,

Iislon’ theory of reaction fates, Arrhenius equation and the effect of 1e;

@itivated Qomplex th

Apersiure on reaction rute,
eory, Modified collision theory (steric effect) .
SIS of urimolecular rzactions (Lindemann Hinshelwood ang Rice-Ram perger-
;oﬂcs of wnimolecular reactions),

4
Atkiay, Physice! Chemistry, £LR3
idlee, Chem.cal Kinetics, McGraw Hill
amen and ! Kuriacose, Kinstics

%3 and Mechansg, of Chemnical Transtorms 00, Plesum
. { Glu»w:.c, 1 bermodyaamies for Cheinist, Eanp West Press,

+ R P, Wt and R K Mislica, InUduction 1 Chemiza] lncn::d,manu:a. Vika:
':',r‘;" Purl, Bharma ead Pathaniys, Principle; of Physical C

' Publicetion House,
renstry, Vishal Publicgrian

. e




CHE 81, CML.\USTR\' CORF LA} -2
6 Credity (9 brsweek)

- Inorganic Preparations: Following sclecteg orgaNIe com, gupds 0 their studies by IR
spectee, Mossbayey, ESR and Magnetic susceptibiliny measureme ats, Hmdlins of air and moisture
Sens e compounds under vacuwm,

I Sodiwn thiosul phate, Na;S;O,.SH;O

ii. (‘qu.ZDMSO

iii. Tetrnamine cupric sulphate [CU(NH:)JO.].H;O

iv, N.N-bis(salx‘cymdehyde)ethylenediomlne, Selen H,, Co(Salelv)

v. Copper glycine complex - cfs. and tram-bis(g!ycimto)Coppe ()

vi. Cis. and u'ans-dichlorobisfe!hylened!mﬁne)cobdtﬂ") chior de, [ Cu(cn);Cb}CI
Vil b.'a[Cr(NHJ);(SCN).]

viii. {Ni(NH;?(]CP;

B. Two Step Organle Synthesis

I Anline - I.v:‘6~'l'rébwmuar:il.m - ;3,8 -Tribrcmobemnc
. And ne - D:‘nzuuninobcnzcnc — P-ALinoazobenzene
iii. Phthatic anhydride - Fluorescein - Eosh

iv. Fhthalie anhydride - Phthalimide = Andanilic acid

Vo Acetanilide = p-Nitvacetaniiiia ™ P-Nit saniline

VI Mo ws g Pogane prejucations AVolving genera) Urgenie reacony May be camed out
M noduers to e haracierized by mpy Specirel techniques,

C Experiments based on -
Chemical Kineticy
I Determination of the primary salt ef¥ect on the kinctics of 10RIC reactians and lesting of the
Bronsted relationsip (iodide jon is OXidized by Persulphate fon),
elennination of the eitect of (a) Change of temperature (b) hange of Concentration of
feacaat and caalyss anc {¢) lonic sirength of the Media on the ve, ocity constant of hydrolysls
Clan esterionge feactions.
Lz, Dezennination of the velocity constant of hydrolysis of ar este./ionic reaction in micelhy
media g
e A Determination of the rute constas for the oxiderion of iodias jon, by peroxide Sudying de
Ty kinetiesny an ledine clock reaction
% odynumics
' Dete:miration O panial miular volume of soiute t¢.3. KCi) end solv ang jn a binary mix 4
Deizemination of Uie temperatie weperdence of the solubility of a Orpound in jwo solya
: having simily nramolecular interactions (benzaic acid In weer and i DMSOww
ik -Txtuze) und calvulate the partiy melar hews of 0lution. ;

;

9




CIHE AUy SPE(‘TROSCOP)‘-M
4 Credit “ hnlweek)
UNIT |

.~

Uitraviolet ang Visible Spmroscnp
Vnn?us electronic transitions (185-800 nm) Beer-Lambep law, « fTect of
rusitiors, ultraviojar bands fo; carbony) SompoLnds,

Conjugutec pelyenes ‘Woad-&.::.!-}-'x:,wr rilzy f
Witraviolsg

solven: gn clectenje
unsaiurate carbuny CCinpounds, dienes,

" osentugated die; € ead carbony! compownds,

S ol aromy;; SUmIpGLRds. Stane stlectin biphenyls

Infrarey Sp«lrotcopy

Charecteriga vibrationa frequencies of arematic ¢om
tud

pounds, aleoho. s, ethers, phenois and amines.
y of vibrationa Bequencies of cerbonyl compounds (ketones, aldehydes, esters, amides,
f31Cs, anhydrides, lactones, lactams and conjugated cesbony! fomoounds). Fffecy of bydrogen
boading ang solvent effect o vibrationa) frequencics, overones, ¢ mbination ban
resonance

'ds and Fermi
UNIT 1
Mass Specirometry

Introduction, ion production . ELCLFDand F
abundance. Mass spectral fragmentation of Organic compounds common functiona) 8roups, molecular
ion peag, metastable peak, Mct.m'cny eerrangement, Ring rule, Nitrogi n rule. High resolution mass
Speetometery, Examples of mass spectra) fragrentation of organic con Ponds with respect 10 theis
Strugrure Calemmunation

UNIT 11
roton Magnerie Resonnace Spcctruscopy

P
Chcmic.:u;- renequivalent protons, chenical shift vaj ues and correlation 1 r Protons bonded 10 carbon
(8liphatic, olefinie, aldehydic and womuatic) wid other nuclel (wicohols, pherols, enols, carboxylic
ecids, am »es. amides and mereapto). Chemical exchange, eftect of deuteration, Complex Spin-spln
Interaction betweer WO, thiee, four wnd fAve nutlel {fliv: urder Spestia) S(crcc:i:.-mu::j.', dindersd
roletien, Asmiusg cipy ooy KREton of PUSPHRG COsnt with dthecry] angle Simplitication of complex
SPOCW - g mEgnelic double iEs0nnnge, NMR ship fragents, solven effecys Foutier transform
!ec.".r:iqu.-. “LISAr OVerbauser effeor (NOL)

UNIT 1Y

Carbon-13 NA(R Spmroscopy

General considerution, chemica shift (aliphatic, olefinic, alkyns, aron atic, heteroaromatic !
Lubony| carbon), coupling constan:s Two dimersion NMR Spectroscopy  COSY, NOESY, DEPT,
INEPT, APT 4 INADEQUATF re chiiques,

Applications uf Spectroscopy - Problems bageq on UV, IR, NMR Specuoscopy and Mass
. _dpectromenry forswuciural elucidation of Organic compounds,

darrantals of Specrmsccpy by Banwe!! and MiCasy

ustion 1o NMK Spectruscopy, R} Abratem, . Fisher & P Lofitys, Wiiey
- AR el ui Spestrossopy of Orgenie Compounds, } R Dyer, Prentize Hall.
¢

™a=)

=4 Spperosopic Mathads In Qrgan!; Chemiry D.H. Wiillams, | Floming, Tata Orawe )
%6- Orpan.‘: Seeczescepy, William Kemp, Macm!ilan.
e .
kR
why
6. L
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CHE A0S5: ENVIRONMENTAL CHEMISTRY
4 Credit (4 hry'week)
UNIT-1
Atmospheric Chemistry
Aimospaerie layers, Vertical temperature profile, heavrediation budget of the earth atmosphere
sysiems Properties of troposphere, thermodynamic derivation of lajse rate. Temperature inversion.
Caleuladon of Global mean temperatire of the aurosphere. Pressise vanaton in stmosphers uad
sa.e height. Biogeochemical cycles of carbon, nitrogen, sulphur, phosphorus oxygen. Residence
tirzs. Sourzes of trace atmospheric constituents: nitogen oxides, sulphur dioxide and other sulphur
conipoumls, carbon oxides, chlorofluorocarbons and other halogen sompounds, methane and other
hydrocarbons.
Tropospheric Photochemistry
Mechanisin of photochemical decomposition of NO; and formation af ozone. Formation of oxygen
aiores, hydroxyl, hydroperoxy and organic radicals and hydrogen Feroxide. Reactions of hydroxy,
radicals wita methane and cther oreanic cempounds. Reactions of (H radicals with $0; and NO,
Formetier of Nitrate radical and W3 remuone Photochemical smag mictecro ogical conditons end
Chenistyy o0 ats formasion,
UNIT-N

Al Pollative: Air pollutant wid their clasafications Aerosols-sou ces, size distribution and <ffect
on wisipiity, climate and health
Acld Ramn; Definution, Acid rain precursors aad theur aqueous and ,as phuse aunosphenc oxidation
reaciions, dumnaging effects on aquatic life, plants, buildings and henl:h, Monitoring of S0, and NO._
acid ruin tustrol strategies
Stratospberic Ozoue Depletion: Mechanism of ozone formation, Mechanism of catalylic gzcns
depletion. discovery of Anwuctic ozone hoie and role of chemistry and meleorology, contel
Sua'cg.c-.
Green House Effect : Terrestrial and solar radiation spectea, majcr green house gases and their
sourses acd global warmiing potentials, Climate change and consequer.cas,
Urban A:r Pollution: Exhaus: emissions, damaging effects of carbo,, monoxide, monitoring of CO,
conol strutegies

UNIT-11
Aquatle Clemistry und Water Pollution
Redox cherasstry In natural wagers, Dissolved oxyger, biological ox) gen demand, chemical oxygen
demend, cetermination of DU, BOD and COD. Acrobic and anaerot ¢ reactions of orgaaic sulpg:
K¢ ritrogen compounds in water, acid-base chemisty of fresh water and ses water. Aluminium,
nltaate and sluonide in water, Fetification, sources of water polluor, reatment of wasts and sewage,
o --?‘;..'1!7:&.\: Ot Cnnking water, techui e of puritication and disinfecti :n
i

& UNIT2Y
‘ viresmental Toxicology

joxie Beavy Motals; Mercury, leed, arsenic and cadmlum, causes of toxicity, bloaecumulag
puwees tof Lieavy metals, chemiz speciation of Hg, Pb, As, and Cd, dioghemical and d
au, o

@o1le Qrianic Compounds: Pesticides, classification, propenies ard uvses of organochlonae agd
OB PApIcs pesti des, detestion and damaging effecrs
Aelychlprinated Biphenyls: Properiics, use and eavirormental contint aton and efTects.




Pelynuclenr Aromutic Hydrocarbony; Source, structures and as p:!utants.
"ol ‘ang Eavironments) Disasters: Sqj) Compasition, micre and Racronutrients, so.| pg
“Uiizers, plastic and metaly, Methody ef fe-medistion of seil. Bho vl

listion by
ftle isiang, Miramata disease, Sovags iliely), Lendon smeg

84s ragedy, Chemobdy!, thice

SUGGESTED BOOKS AND REFERENCES
Environmental Chcmmry, Colin

Bairg, W N, Freeman Co, New Yo 159,
P Chemisiry of Atmespheres R.F. Wayne Uxrerd
3 Environmeng Chemistry, A K De, Wilgy Cestern, 2004
% Eavironmensa) Chemnistry, § § Manahan, Lewis Publisliers,
b Intcduciion 0 Atnosphen: Cken;,.x.,. PV Howgg, <ambridge
\
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CHE Do1: BIOMOLECULES |
4 Credit (4 hrs/week)

UNIT1
Carbobydrutes

Structure and biological functions of derivatives of monosaccha ides  like, Amino sugars -
Glucosamine and N-.-\ce()lglucosamin:; Carboxylic acid sugass- Gluci.ronic acid and Gluconic acid;
Sugar phosphates. Adenosine triphosphate (ATP); Suger alcohols. M dtitol and Lactitol. Structure,
nomenclesure, Properties and reactions o

{ oligosaccharides. Structun and biological functions of
denivatives o polysaccharides - chondroitin sulphate, heparin and hyalu: dnan.

Unit-[]
Liplds

Introducsiar,, nomenclature, classification, ard paysical Foperiies of far:y agids. Chemical properties

of fany acids - methylation of carboxyl groups, falogen addition reagtio 13, transformmtion of isolene.
Ype fatty acids 1o conjugated fatty acids and hycrogenation, .\’o:nencla.ure. classification, stucture,
ad funeson of triacylglycero!s, Phospho. and Clycolipids, Defizition and Ciessification of
hpeproteins nvolvement of lipids ;n +he fommation of biclogical men bresies, Intreducuna of dos

Loids, bigrer deotols (Waxes wnd LRony Epida ) und Cunn

UNIT -1
Amino-aclds, Peptides and Proteln
Peptide tond, Chemical snd entzymatic hydrolysis of Proteiis to peptides. Synthetic
Amino Acids Utilized for Increasing the Biological Valug of Food (Fod Fortification) - Glutamic
Acid, Aspartic Acid, Lysine, Methionine, Pheny!slanine, Threonine, Try Mophun. General Remargs,
Nomenclenue, physical propenties and SENSOY properties of Peprides Structure and use of peptides o
Inleres! to Mn¢ chemists - Glutathione, Cusn 2tiie, Ansenne and Balenine, Jisin and Lysine Peptides
Sezondary suricture of profeins-a-helix, Hesheet, forces responsibies for holding e secondary
stuctwes ¢ rotewns

UNIT-IV
Transwission of Genetle Information from the Gee 10 the Protein
Nuclele acid stueture and function - DNA, doub!» fielix, DNA replicution, viutation and DNA repal,
RNA, types o1 RN elmnseription, RANA moditicaicn, Ceneuc code, Translation, [ransfes RNA,
$ien o!'l:r*:.rc::*-:-i:u:;'utl:-.".. S-Crgalovi wid termaginn, Chromosome Pig-uication, Repetive DN
4G ence«
KaOyous repulation o gene cx;
- mgulations

i

Fession, Eukeryous conteo! of gene cxpression, trunscriptiongl

L

JEPOKS §UCCESTED: _
2 ¢s ol Biochemistry, A, L., Lelininger, Wosth Publishers p

nstry, L Stryer, W H Freernon . :

S5y, ). David Rawn, Nei! Pattersan K

Lisry, Vostand Voor, Jona Wlley. .:

", B.B. Conn ead P.K. Stumpf, Joha Wiley,
HD. Belitz et al., Springer
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CHE A12: CHEMISTRY ELECTIVE LAB-2

2 6 Credity (9 lirvweek)
« Laboratory Estimations

1 Estimation of ferric ions 'n
' —~ . v . le
. cstimation of Cr

L Estimation

fermic ulug

PORS In tannery wagts,

Tavaitable chiorine in bizacking powder,
v Analysis of baxits waty FESPest o Alumin, un (gravimetric uly)
Syothesis of invrganic Compounds and their char

acterizatio by IR spectroscopy
I Sodium hexmiu'ilocubu.llazc(lll). Na,[Cc(NO;).]

it. Sodium tetrathionate NeaS,0,
iit. Frussian blue, Fey[Fe(CN));
Iv. Pcnuumninechlomcobulx(!ll)ch.loride. (CoCHNH,)s)Cly
V. Hexaamminecobalt(ll)chloride, [Co(NH; ))Cly
vi. Cige and trans-K(Cr(Cy0, (H;00).2H,0

B. Orgacic Quantitative Analysis
i. Estimation of amines using bromate-bromide solution or acetyl.tion method,
1. Estimation of phencls using bromate-bromide solution or acety.ation method.
iii. Determinution of nuimn ber of hydroxy! £r0ups in an organic com pound by aeetylation
mehod
iv. Estimation of sugass us:ng Fehling sclutus: method,
v. Determination of Neutralization Equivalent of given carpoxylic acid.
Vi Determination of [odine number ard suponification value of an il sample.
vit. Esumation of sulphur by Messenger or Fusion method,
C. Potentiomerry:
i Deternnrazion of sy engas el Nalides ina THNILE potentiometsical y,
. Detemuration of the valency of Given ions putentiometrically,
. Detemination oractivity and setivity coefiicient of the given elecy Aytes,
Conductometric Experiments
iv. Double displacement & acid base titration

E. NH:Cl - NaOH - Mixture of CH;COCH & HCI
b. NHiC! - NaOH ~ Mixture of NHCl & HC!

V. Precioitation titration
& KCi-AgNO, - K0y
& X380 -BaCiy - X280,

sy o Y Determination of dissociation constant of weak acidy

T ) !
‘l " .
R RN
e 2B
)
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CHE 901: ORGANOTRANSITION METAL CHEMISTRY
4 Credit (4 hrs/week)

UNIT-I
Syntbesis, Propertles, Structure and Bonding of:
(Ol\mq some specific examples)
(1) - bonded alky! complexes
(ir) n‘ carbene and crrbyne complexes
(i) 1. ulkene and alkyne complexes
(V) r\’ alivi camplexces
(v) \,‘- dienyl complexes
(Vi) - dienyl complexes
UNIT-U
Metal plirosyls, cyanides and [socyanides:
Synthesis, reactions, structure and bonding in metal nitrosyls: nitros; | compiexes, mcta! cyanides and
isocyanices: cyanogens. cyanates and its analogue. Sulfur, selenium wd tellurium ion. Diisocyanides,

reactions of 1socyanide complexes and their uses.

UNIT-111
Synthetic and Catalytic Aspects of Organotransition Metal Chemustry:
(i) Transition mewal organometallics in organic synthesis
(1) Homogenous catalysis by transition meta! organometallice
(a) Hydrogenation of alkenes
(b) Hydrostlyiation of alkenes
(¢} Mewthesis of alkenes
{(d) Olgon:crnization nnd polymerzation of alkenes and alkynes
(c) H)drolonm!u ion of al'.cr'rs
() Acetic scid syntaesis and other carbonylation reactions
() Oxidutionof ak- ¢S

UNIT-1V
Catulbysly
'(0)  Heterogenous catalysis by orgroonaaitien metl SOmpouncy
®) Fisher-Tropsch syn thesis. Metaanation resciions, Symihesis of 1aethanol, g:Loh:w '"cd\.cu;
e funetion of ZSM-5 Zeolite in stabilization of carbine molecule, application of rescticn ® in
:-.’.'[,,»-f ) Water gas shift reaction: Role of Za0/CryOy in the reaclion; Acetic acid synthesls fro

shift, Role of Co catalyst,
. ;E;uonal organometallic compounds; Rate of re j:b exunpln of no
,nolecu.es in different coordinetion geometrics, clm!ﬂ don, zw.ro evelopments. B
'O’urw BOOKS AND REFERENCES ¥
v P Coliman, L5 Hegsdus, LR, Norton and R.Q. Finky,: Principles and Applicatops:

O: sroouansitlon Mezal Chemistry, University Sclence Baoks, 1041, ‘
R H. Crabues, The Orgenomeatlic Chemiatry of Transition ‘4&\*5!» ehn Willey, 12489, {9
Al Prarson, Metallovegauic Chemistoy, Witey, 1¥85. !
B C. Mehrota and A. Singh, Organcmeseliic Lhomun. Naw Ag# Lurmaticnl, 159)

3.2, "dhn K. Anyler and D.T Thaimaon, Reassion of Trunsitionenl Compiexes, Blsevier

w Green, Organometallic Cempounds, Vol II, Methuen, 165, ¢
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CHE 902: ORGANIC SYNTHESI -]
. 4 Credit (4 hry/week)
UNIT -]

Enolate Cliemistry
Fermaton of enolutes, kinelc end thermodynamic control, Resctions of enolate anions with
elesrophiles: O vs C alkylation. Enolate condensution reactions: Synthetic applications of inter- and
iaamoleculer Aldol condensations, Cleisen, Dieckmann, Kno- cnagel, Stobbe condensations,
Mukalyama Aldol reaction, Buron enolates Nozaki-Hiyama-Kishi -oupling. Stereoselzctive enolate
reactions: diestereoselection, Zimmermann-Traxler model, Evans model, Noyori open-chain niode|.

Michael acdition and relatect reactions, Baylis-Hillmann reacton, Robinson ennulations. a-
Helogenation, Reformatski reaction.

UNIT- 11
Meral and non-metal mediated oxidation
Mechanism, selectivity, Stereochemistry and mpplications of Oppersuer oxidatiors, aromatization,
dehydrogenation, cleavage of C»C pond, ozonolysis, epoxidation ising peracids, “Bacyer-Villeger
oxidation Dxidations using FeCly, DDQ, N3S, lead lewaacelate, selmnium dioxide, AZ, Cr and Mn
resgeats, periodic acid and osmium tetraoxide. OMSQ-based oxidat ons. Oxidation of' S, Se and N
contalning sompounds.
Hydroburstion: Inweduction, preerstion of alxyle and aikenyibora ies, Synathetic vazsformations:
proionolysis, hydrodale genaton, ¢ upeing, svmerisation and displac. ment reactions. Preparation of
amines and sulfides vig aydrubora,

UNIT . 111
Metal und non-metal mediated reduction
Mechenism, selectivity, stercochemistry end applications of catalytic hydrogenations (using Pd, Fr
and Ni catalysts), Clemmenser reduction, WolfT-Kisaner reducticn, Mcemin-Por.:;.:ur:'-\/er.‘e,v
reduction, dissolving metal reductions, meta, hydride reductions (NaBHi, LiAlid, DIBAL).
Sterecsslectivity in hydride truaster reductions, Wilkinson's Cew.ysis. Boranes in reduction
Hydresilylston, Photoreduetion.

UNIT -1V
New Bynthetic Reactlons
8 Metal medieted C-C and C-X coupling reastions: Suzuki, He k, Stille, Scrogashiza eress
oupling. Buchwald-Harmw 3 »minston and Negisii, Kumada SoupLing recctions, -
Cel Fennatlon Reaction. Shapiro, Baunford-Stevens, MeMurzey resctions. Julia-Lyth
eleflpaton and Peterson's sercosiective ouetination,
i 9 Musicomponent Reactions: Maarich, Bigineili, Harzsch, Posserini Ugl reaction.
R v Ring Fermation Reactions: Pausan-Khand reaction, Bergman cyglisation, Nazarov cyclisation, |
Clek Chemistry: Criteria for Click reaction, Sharpless azide cycloaditions. ois

2 metathesis: Shrocks, Grubh's 15t and ind generation catal st, Grutb-Hoveyds catal
Cross mewatnzsis (OCM, vy wlesing weinthesis (RCM), ring openung metathesis (R
Kic goplioanons o ‘
Otrep important synthetic sacuions Eschercnossr-Tanabe fragme..tation, Mitsuncby rmd@
§ % Sterksenmmine reaction,

x

v

*SWYGGESTED BOOKS AND REFERENCES ‘
;\55 Cany A end Sundberg R.J, Advanced Orgunic Chemlstry, Part B: Reuction and Svnthesis, Springe,

R 000,

o "
1. 3T PAR AVST
T FSEHS WU




March £, Advanced organic chemlsiry: Reactions, mechanism end stereoc.iemistry, John Wiley, 2013.
Xgianyi C., Thecretical crganic easmistry, Elsevier, 1997

tferit L, Czako B, Strategic applicetions of aamed scuctions Inorganic synthesis, Academic Press, 2005,
Seaith M.B., Organic synthesis, McGraw Hill, 2002,

Nicolaou E.J., Classics in totel synthesis, Chemie Verlag, 1996.

Corey E.J. and Cheng X.M_, The logic of chemical synthesis, Joha Wilsy & Sons, 1989,
Fleser and Fieser, Reagents for organic synthesis, Wiley, 19567,

Wipl ?, Hendbook of reagents for organic synthesis, John Wiley & Sou s, 2005,

0. Greero T, Wuts P.G M, Protecting group in organic synthesls, John Wiley & Song, 19389

HE Cerruther W, Modern metiols of ceganie syrnhesis, Cambiidge Unive sity Press, 1971,

12 Smith W.A, Hochker A F, Caple, R, Orgemic synthesis: The science b chind ant, RSC, 1998,
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CHE 903:; BIO-PHYSICAL CHEMISIRY
4 Credit (4 brs/week)
UNIT I
Uialogicsi Cell and its Constitucats:

»

Biological Cell, Structure and functions of proteins, DNA and RN A in living system, Helix Coil
Tmansiton,

Cell Membrane and transport of lons;

Structure und * functions of cell membrane, ion ‘ransport througt ¢ell membrane, irreversible
thermodynamic treatment of membrane transpon, Nerve conduction, Comman membrane equilibrium
Aclve transport mechanisms Autoanalyzers. Biclogical Half life, effective half life, Stable isotopes,

toactive tracer and Cilution analysiy

UNIT 11
Bloenergetics:
Standard free encrgy change in biclogical reections, Exergonic and en.ergonic processes, Hydrolysis
of ATP, Syntaesis of ATF from ADP.
Blopolymer lnteractions:
Forces involved in Liopelymars irteractions, Elecirostutic charge:s und moles dler CXpansions,
rydrophobic forces, dispersion 1orces, Multipie Equilibria and various binding piocess in biological
tystemy, Hydrogen foa titratiun curve

CNIT I
Statlstical Methods in Blopolymer:
Chain Consiguration of macromoleculss, statistical distribution end 10 ¢4 dimensions, calculations of
average dimension of various chain Sructare Polypeptide and protin structure, lnuvducton
protein foliing problems,
Molecular weights of biopolymers:
Evalustions of size, shape and xtent of hydration of biopolymers by verious experimens,
determination of molecular weight of biopolymers by light scattering, sedimentation, viscosity and
Osmotic pressure methods, Bio-degradable polymers.

UNIT 1V
Blossnyors
Doflaidon, Biosensor system, Bia teceplory, surfsce antachment of b.ological clements. Eleote.
. - Ghemloal wensducers, placement of biosensors.
" Applications:
. - Rlucose monitoring, food analysis, DNA biosensors, microbial tiosensors, comm:rcialigsd
- sablosensors, identification of blead gucose (disbetes) end pregnancy test by cdlerinizunic afd
' ﬂloc’.mqh:mx.g strip.

ook
S

L GQLSTED LOOKS AND REFERENCES

== | S@ae v dIgha!, Bicphysical Chemistry, Discoyery Press, 20,

B 3. Jaes P A en, Biophysical Chemlsty, Wijey-Blsoksyel] M&J'J , 2004,

3. AR Cooper, Blophysical Chemisiry, RSC‘vailcuion,»z_ow,%'¢?§—0-65404480-1.

B ¢ Wpatyey, Biophysical Chemisury, Himataya Publishing Publicitibn Heure, 2014,

= lgﬂ? 79 and Josoph Wang, Elsctrochemical Sensors, Biosensors xad thelr Bin.madiza) A limaviey
Aenderric Press, Elsevier, 2008
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: Determine the amount of free Chlorine in g{ven water sample,
b Determine the amount of Fluoride in given water sample,

b v

S

CHE 911: CHEMISTRY CORE LAB -3
6 Credit (9 hrs/week)
-Laboratory Estimations

Specirophotometric  determunation of lron-phenanthroline complex: Job's method of
cuntinuous varistions

Speciuphotomemic detrrnuneton of nickel us pickel dinethy! glyoximate compicx

Find out the stability constant of inet! complexes by Bjerram' s Method

Anulyse the given sample of Copper Femite (CuFe;0,) & dete. mine the amount and percentage
of Copper and Iron volumetrically.

Determination of ferrous (Fe™) and ferric (Fe’") ions in the given solution.
Deteimination ¢f Ca®" and Mg™ ions in a given solution az¢ estimation of total hardness of

Latimauon of HiQ; by wiometrc imethed.

Estimation of Zinc iwolving Putassium terrocyenide

Estimation of sulphate as barium sulphate gravumetrically.

Estimate Ni in a given sample complexometrically using mure xide as an indicator.

Analysis of the given sample of iron ore & determination o Silica ~ Gravimstrizally, lron
Volwnetrically 1o find out their percentages in the given sampli.
Estimation of Iron in Pertland cemen:

Scpuration & Purification Techolques:

i, Extraction of organi¢ compound using separating funnel, S sxhler extraction method
il, Purification of organic compounds using Chromatographic methods

iii. Isolation of cafleine, casein, chlorophyll,

Quarptitative estimations

fv. Esamation of number of Functional groups (phenol, anuno, methexy groups) in siven
OIgaANIC comPouUncs

v, Estimation of amino acids and sugas in given samples

vi. Estimation of citric u¢id / vizamin C in citrus juice.

Cherzical Analysis
Deteimine the dissoived oxy gen (DO) of the given water samg ¢,
Determine Gie bivlegieal oxygen demand (BOD) of the given sater sample.
Determine the Chemical Oxygen Demard (COD) of the given vater sample

. Determine the Nitrate (NO)’) in drinking wates sample.

Determine the pheaolic substance in the waste water sample.

Determmine the dissolved CO; [n the given waler sample.

1
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CHE bb1: BIOINORGANIC CHEMIS IRY '
4 Credit (4 hrs/week)

UNIT -1
Metals ln Life Processes:
Role of metal ions in biological systems; essential and non-essentia. elements- macro minerals and
essential trace elements- synergism and antagonism among essential bace ¢lements; ective transport of
Ne, K, Mg and Ce ions asross the biological membrane; elements of bioenergetics with spacial
reference to clements of high energy phosphate bond. .

UNIT-1I
Electron Carriers and Photosynthesis:
(a) Zlectron ransfer in biology: Structure and functions of electron traisfer proteins. Cytochromes and
respiratory chain, iron-sulphur proteins rubredoxin and ferridoxins. S)athetic models fur Fe S, cluster
on)
(0) Photosynthetic pigments: Photochemistry of chliorophyll molecule,, mecaanism of pholosynthes:s,
Calvin cyvele and Quantum efficiency. Function of photosystem- 1 ind photosystem-1]. Cyclic end
noacyclic phototphosphorylation.

UNIT - 111 .
Transport aud Storuge of Dicaygen:
Heen proteins and oxygen uptake Sirusture and tanctien off hasicoglobin, mygoiosin. Sructus
model for dioxygen binding-co-opcratvity, Perutz mechanism and Johs eflect; non-hacm oxygen
carriers in some lower mnimals, semocyanin and Faemerythrin. Mod:l synthetic compiexes of iron,
cobalt and copper.

UNIT -1V
Nitrogen Ficution: )
Niogen in biosphere, nitrogea cvele, role of microorganisms in ni rification, nitrogen fSxation in
solls. Biological nitrogen fixwiien and its mechanism, nitrogenase, C hemical nitroger: fixution axd
other nitrogenase model systems

I}JGGSSTED BOOKS AND REFRENCES

. 8. J. Lippard and J, M. Berg, Principles of Bioinogranic Chemistry, Unive rsity Science Books, Mill Valley,
CA, 1994

2. Hvl. Bentini, HB. Gruy, S Lippad and 1S Veleotae, Blonorgan:. Cremismy, Loszrny Saiende
Books, Mill Valiey, CA (USA), 1954

J.PS. Kabi and JP. Kels:, Bio-wrganiz, Bio-norgasic end Supras olecular Chumistry, New A

= latemational, 2010 ;

Mi&gﬁ" IQ,I.;Ei:rJ:cm (ed.), Inorganic Bicchamistry vol. [ and 1, Elsovier Selenific Publishing Co, Amaterddre

AL “h '

% Ssoplen .. Lippard (ed.), Progress in Inorganic Chemistry, Vel 18 and 38 !1ev, 2009. '
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CHg U2 SUPRAMOLECULAR CHEMISTRY '
. 4 Credit (4 hra/week)

UNIT-L
Inueduction
Definition 6nd developinent 1 ¢ supramolecular chemistry, classifics.ion of supramolecular host-gucst
ompouncs  Nature of supegmoleculur interactions. in-ion intessctions, wn-dipole uussactions,
drele-dipwe imeractions U gen binding hosts, tinding of amon., binding of neutra molcoules,
vuaiding of orgenic molecule:

UNIT-U
Molecular Recogoition and Crystul Engineering
Receptors, design and synthesjs of co receptors and multiple recognit. on. Hydrogen bonds, strong, weak
ard very weak H-bonds, utilizgtion of H-boads to create supramolecular structures, use of H-bonds in
¢rystal engincering and molex,jar recognition.

UNIT-111
Supramolecular Reactivity u,d Catalysls

Supramolecular metallocaalyys, biomolecular and abiotic catalysis. Transport processes and casrier
design, cation carriers, anion cagriers, coupled transpor processes.

UNIT-IV
Devices and Chemistry
Supramolecu.ar devices, Suprgmaistuler photochemistry, moleculas ond supramolecaiar photeac
devices, phowsensitive molecylar receptors. Supramolecular chemiziry of Fullerene, Fullerene as
guests, Fullcrene us hosts, Fuliwpene as supercenducting intercalation ¢« mpounds.

SUGGESTED BOOKS AND REFFRENCES y
U LM Lehs, Supramoteculer i aitey = Co “eft and Perspectives, VCil, 2006,

o LW Steed mid )L Atmood supramoesulas remasty, Jobn Wilsy & sons. e, 2009
1 g

. Ble-orgae, Buis-inorgenic aud Suprumolecclar Counlstry, PS. kabi and 1P Ksisl New Ags
Inwemational, 2010
.';“-‘ :
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CHE Bo3: h\‘ORGv-L\'IC PULY.\TERS
4 Credit (4 hrsiweek)
UNIT.1
Basic Concepts

Classification by connectiviry, md classification by dimcnsionalily. metal/buckbone Classification of

meml-ccnm'm'ng Polymers, linear 1norganic polymer,

Unit-J1

Syathesis ynd Charac(en‘znlton

Step-growy). synthesis, chain polymcnution, rtng-opcm'ng polymeri zation, reductive coupling and
cther redox polymenization reactions, Inorganie polymer characterizar . op: average molecular masses,
and Charucterizing methods using Gel Permeation ch:omalognp W oend viscosity, degree of
Polymerizaton

Ualt-1n
Applicatiens
elysiloxane and Pelypheosphiszene clastomers, inorgmiic medical polvaicrs POlysioxanes wnd
Pehyphosoliazere &s hio polymers, Incigamie polyme; conductivity: m ip ESOUD inorgun;y polymers,
meal-contsg ing polynuer: Luminescans OIRENS poiymery: Rutheni in Peiymers for solar cnergy
.'Cl:\tr.‘;:i)ﬁ
Unlt-1y

-

Potymmulounu

Inroducion, Polymetallocenes with shon spacers obiained by condcnsation routes, nng-opening
Pelymerization (ROP) of strained Meudlec:nophm:s. thermal ROp of siliunebridged

U,’Fe.'roccno:hahes. thermal ROP of other sirained mclu)locenop}:a.nc,, Uansiton mery catalyzed
RO? of Srained metallocenophanes

SUGGESTED BUOKS AND REFERENCES

i Roneld . Archer, Inorganic gnd Organometallje Polymers, Wiley-VCH

JE. Hubuey, Inorgenic hemisiry, Harper Row,

MF Lappert and G.J. Loigh, Dey elopments iy Inorganic Polymer Chemisy y,
NH Ry, Incrgame Polymers, Acedermic Pregs, NY. 1979
Fw Sillimever Jr, Textbook ol Pulymer Seience, Wiley, NY, 1977
HR Alickang F W Lambe, Cistemporary Polymer Chemistry, Proatice {all
I Marners, Synthetic Meu!-Cuulami::g Polymers, Wiley.VCH, Weinkaim, 2004,

S Abd-El-Aziz | Menners Eds., Frontiers I Truasition Metal-C ontaining Polyiners, Wiley-
Imers;icnze, 2009

ACS Publicetigy.,, IWE3
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CHE C01: ADVANCED ELECTROCHEMIS RY-1
4 Credit (4 hry/week)

UNIT-]1
Fuel Cells
Electrochenucal Generators (Fuel Cells): Hydrogen oxygen cells. Hydrogen Air Cell, Hydrocarbon air
cell, alkaline fuel cell, Phosphoric acld fuel cell, Disect NaOH fuel cells, ipplications of fuel cells.
Electro-chemical Energy Storage
Properiss of Electrochemical energy storages. measuwre of battery performance, Charging and
daacharging of batteries, Stotage density, Dnergy density.
Cless.cal Baveries (10 Lead Acid (0 Nicke!.Cadmium (ili) Zinc - !Aungarese dioxide. Modem
Batteries: (i) Zinc- Air (i) Nickel Metal hydnde (i) Lithium Batte-y. Future electricity stores:
Storage in (3) Hydrogen (ii) alkali metals (ii1) Non-aqueous solutions

UNIT-II
Corrosion and Passivity
Electrochemical mechanism of corrosion of metals, thermodynamics and : tability of metals, potential -
pH (or Powrhaix) Disphaagms, uses and abuses, corrosion current and corrosicn potential - Evans
dingrams
Measuremen: of corrosion rate:  weight loss method and Electrocherical mesthod. lnhibition of
Corrosion (i) by eddition of substrates to the elecrolyte envirornent (i) By charging corroding
method from extemal source, anodic protection, organic inhibitors. The Fuller theory, Gresa
Ink!bitors
Passivation : Suucture of passivation films, mechanism of passivatio |, spontancous passivation,
rature's meticd for stabilizing surfuces

UNIT-1I
Bio-electrocacmistey and Bloelectrocutsly sis
Membrene parential, simplistic and modern theory, Electrical conductan ¢ in biclogical ciganisms,
elecrochemiczl mechanism of nervous systems, enzymes as ele budes, Biosenscrs, Blo-
electrooatalysi.. Enzymes as biological catalysts, immobilization, methods f immobilizanon

UNIT-1V
Klnetics of Elcetrode Process
Essentials o electrode reaction, significance of current density and sverpotential in clectrods
processes, Swundard rate constant (k%) and Electron Transfer coefficien (o) and its significane,
oxchange curent deasity. Criteria of lueversibility information from lrre versible wave. Kouteokys
method, Meits Israel and Gelling's method for detsrmining kinetic pazametcrs for quasireversible apd
e lrraversible waves /

73

{
SUCGESTED JOOKS AND REFERENCES -
1. Jos O'M. Bocksis and Amulya K.N. Reddy, Modern Electrachemistry, Volun o 2A & 2B, Springsr, 20‘-
2. BrenOMA und Brent AMO, Elsctrochemistry Principlo and Appitoations, Ot ird Press, 2005
3. Jogeph Weng, Anelytical Electrochemisty, Wiley-VCH Publication, 1585.
4, ng. Ju wnd Josepk Wung, Elecwochemical Sensors, Bivsenson gua the:s Bio-medigal Apphic
 Asadbmic Press, Dlsavier, 2208, ¥
3. AJ. Bry aud W.E. Britton, Topics iz Orgenic Electrosheiuy, Plenum publishiog press, New York, 19

6. M M Bazerand i Lund, Organic Elsctrochemiatry, Mercel Dgkker, New Y2k, 1935. |
NG :
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CHE C02: ADVANCED CHEMICAL KINETICS-1
4 Credit (4 hrs/week)

UNITI
Kiactics of Atmospheric Reactions .
Physical suucnure of atmosphere. Chemical composition of atmosphere Kinetics and mechanism of
NO,, ClO, cycies and H; + Ox reaction. Mechanism of geners! metl ane oxidation. Kinetics and
mechanism of Jow temperature oxidation of methane.

UNIT- 11
Radistion Chemistry
Radiation chetnisiey and Photochemistry. Radiation chemistry of water and aqueous solutions.
Hydragen siom and hydroxy! radic al-oxidizing end reducing condition Kinetics and mechanism of
pho'.ocbcmncal and photoscnsl:':ud veactions (one example in each case ). Stern-Volmer equation and
its application. Hole-concept In the presence of semi-conducter photo-¢ galysts. Kineties of exchange
reactions (matheratical analysis).

UNIT - 11
pynamics of Gas-Surface Reactiuns
Adsorptionce omption, Knclics and traasition state theoty, Dissociative idsorpuon and precursor siate.
Mechraism of Langmuir's adsorption of the oxidaton of carbon monIXi=é o carbon dioxide. True and
apparent activation energics. {ndustrial importance of heterogeneaus cat dvsis.
Transition State:
A brief aspect of statistical mechanics and ransition state theory, 8f plicauon in calcalaton of the
second order rate constant for reactions with collision for (i) stom + astom (2) stom * molecule (3)
molecule (for both lincar and non-linear molecules) + molecule react ons. Static solvent effects and
thermodynanis formutations Adiabatic electron transfer reactions, ene. gY surfaces.

UNIT -1V
Enzymes auo Inhibitors
Enzyme cawiyzed models of 1:2 type enzyme-substrate systerms. Kinetics of ome enzyme- TWO
substrate sysiems and their experimental charagteristics. Enzyme inlibitors and ek experimental
charasteristics. Kinstics of erzyme inniblted reactions. )
Miceles Cutalysis and luhibition
(a) Micelizs wyd taeir classificaticn, Kinetics and mechensm of micelie cotiiyzed reacivis (first &c
secand ordrr, Varous DT of micclla cataly 2ed ceactions. \icelle inh bited TeLelions
(&) Kinelcs and Meghanista ol Substitation Reaction: Clasaitienitun of Ligese ubssitatien
mecharisn, ahauon and bass catalysed Kinetics of anation roaction . Aquelion and ecid catalyd
Kinsdes of equation reactions (cctahedsal complexes).

BUGHESTE) BOOKS AND REFERENCES 1
I, Menry Taube,S Lippard (E4.), Progressin Inorganic Chemisiny, Vel 34, John Whiey & Sau3, NY, \9*

3. IR Lumry and R W, Raymond, Elestren trans s reastion. Imer-Sclepes Punlization, 1597
3. ANL. denden Mechanism of homogenecus Catlys's from protein o piotein. Wilsy, 1975

& fA.G Sykes, Kinetics of Inorgaale reactions, pergamon Presy, 196
-5, zs.w. Benson, Jacob Kleinders. R Kent Murmens, RT.M. Ereser, Joh: Pauman, Mechanism of nor
| Resctions, Acsdemic Press, 1963,

6, | H Twube, Rlectron wransfer reactions in solution; Academio Press, Loo. 1970.
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CHE COX: CHEMICAL ANALYSIS
4 Credit (4 hry/week)

UNIT-1

Water Analysis ’
Sources of water pollution domestic, industnal, agricultueal soil and ra lionctive wastes as sources [
pollution, Qtiecuves af analysis-parameter for analysis calor, wehld ty, total solids, condicuvity,
acidity, elbaty, hasdnesy, cionde, salphate, fuonide, silicn, phosphalces and different forms of
niszogen, Heary metal polluticn-public Lealth significance of cadmium, chromiwm, copper. lesd, Zine,
menganese, Mercury and arsenlc. General swvey of instruniental technique for tae analysis cf heavy
metals in AQuEOUS Syswems. (Measurement of DO, BOD and COD). Pestcides as water pollutants and
analysis. Water poliution laws and standards.

UNIT-II
Food Analysts
Moisture, ash, crude protwia, fat, crude fiter, carbohydrates, calc wm, potassiwn, sodium and
phosphate. Food adulteration-common adulierants in food, contaminatin of food stuffs. Microscopic
examination of foods for adulterants. Pesticide analysis in food products. Extraction end purificatios
of semple: HPLC, Gas chromatography for organophosphates. Tt in-layer chromatography for
identification of chlorinated pesticides in food products.

UNIT-III
Soll and Fue: Analysis
(8) Aralysis of soil, maistere, phi, total ritzogen, phosphoras, silicn lime, magnesis, manganes,
sulphur end alkali salts,
(b) Fuel analysis: liquid and gus. Ultmate and proximate analysis, hseung va.ues-grading of coel.
Liquid fuels tlash point, aniline point, octane number and carbon residi e. Gaseous fuels-producer g5

and water ga .calonific value

UNLE-1Y
Body Flais und Drug Anlysis
Composition of blood coliecticn ard prescrvauon of sumples. Serum ¢l wolytes, Blood ghusose, bloxd
wres pitrogen, unc acid albumin, globulins acid and alkaline phosphata: es, Lmmunoassay. principleof
redio immunoassay (RIA) and epplications. The blood gas analysis trace clements in the body.
Narcotics and dangerous drugs classification of drugs. Screeming by gas and thin leyer
chromatography and spcctrophotome:ric measurements

SUGGESTED BOOKS AND REFERENCES
|. G D.Christian, P.K. Dasgupta, KA. Schug, Analytizal Chemistry, Wiy, 7* edn,, 2013,
3 :D.A. skoog, DM, West and F.J. Hoaler, S.R. Croush, Fundamemtals of Analytical Chiewninsy, Fa

{

12014 .

3. 111 Keanedy, Anslytical Chemistry = Principles, Seuncen Collsge Fublishing, New York, .’3"

tedn , 1990. .

o 1.0 Hargis, Anaiytical Chemistry - Principles und Techniques, Premtize Hall, 1988, )

N8 R Oay, r. and WL Underwend, Quantiiatiy ¢ Analysis, 6% gdn, Preatice Hall, 1991 3
6 S Khophar, Eavironmeats! Sclutisa, Wiley Eavarn '
7.38.M. Aacpker, Dasic Congapts 2 conalysis Chomiaay, New Age [nten 2 ‘omal, 1998, }
8. 5 Ak . Gupis, Anehylie ol Chemizry, Pragatt pubiication, 2084, —

. 1 DC Das, Analyticsl Chemisiry, Prentice Hall Indis Leaming 2rivele Limited, 2920
! »



CHE DO2: HETEROCYCLLC CHEMISTRY=1
4 Credit (4 hrs/week)

UNIT-1
Nomenclatur: of Heterocycles £
Rerlicemen. and systematic nomenciature (Hantzsch-Widmen system. for monocyclic, fused, spirv
prd pridped neterocveles
Aromatic Heterocyeles
General chemical behaviour of aromutic heterocycles, classificaticr (structurul type), criteria of
womaticity (bond lengths, ring current and chemical shifts in 'H NM L-spectra, empirical resonance
energy, delocalization energy and Dewar resonance energy, diamagn :tic susceptibility exaltations).
Heteroaromutic reactivity.

UNIT-11

Non-aromuite Heterocycies
Sormr, - bond sngle and torsiena sy A 4 tielr copscquence in small neg heterocycles.
Conformation of six membered heterocycies aith refererce to moleular geometry, burmer 10 ring
nvension, pytamudal iaversion and 1,3-diaxtal intermciidns Grer=p-¢! sctronic effects, aomeric and
related effecs. Atgactive interactions - hydrogen bonding &% intermolecular nucleophilic
electrophulic mteractions.

UNIT-1IT
Small Ring Heteroeycles
Three-membered and Four-membered Heterocycles: Syntuesis and reactions of aziridings,
oxiranes, thiranes, oxaziridines, azetidines, oxstanes, thietanes end azeiedinones.

UNIT-IV
Five-membered Heterocycles with Two Heterontoms
Synthesis and reactions of 1,2- & 1.3-diazcles, oxazoles, thiazoles and zaphospholes.
Benzo-fused five-membered Heteroeycles
Synthesis, reactions end medicinu! spplications of benzopyrroles, be: zofurans, benzothiophents ead
benzimidazoles

SUGGESTED BOOKS AND REFERENCES .
RR. Cupta, M. Kumar and V. Gupta, Heterosyclic Chemistry Vol 1& 2. Springer India, 1978 & 1999.

i
2. TE.:heend 5. Hauptmann, Tue Chemistry of Heterosycles, Wiley-Yi H, 2003.
3. LA, Juuic, K. Mills and Q.F Smile, Heterecs 21is Chemisiry, Chapmar. and Hall, 1995,
¢ TL Gilshrisy Heterocychis Chemistsy, Lengman Sientific & Teshni al, 1692
§. G.R Newkame and W.W. Paudier, Contemmporary Hewerotyehic Chein stry, Wiley-inter S3.00.9 1983
6. RIM Acheson, An Introdustion 10 e Hsterosyslic Compounds, saha Wiey, 19 _
7. AR Kawimky, C.\WV. Rees and E F.V. Seriven (Bdy.), Comprehensiy . Hewrosysile Chemistry I, 199
$780080965 185, Elsevier, 1956, ‘;
. 13
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CHE D03 NATURAL PRODUCTS - 1
4 Credit (4 brs/week)

UNIE-1
Verpeaoids und Curoteaoids
Intredaction. occurrence, romenclatwe, genenal methods of structure determination isoprent rule,
sareochemisiy and synthesis of fullowing represeilative molecules: Citral, Geraniol, a-Terpineol,
Menthol, Farmnesol, Zingiberene, Phytel, end Abiele ecid. Biosyndiesis of Terpenoids. Ceneral
methods of structure determination of f-Carotens and Lycopenc.

UNIT-1
Alkalolds
Introduction, oceurrence, nomenclature, classification based on structurn, {solation, generul methods of
structure elucidation of alkaloids, siereochemistry and synthesis of the ‘ollowing: Narcotine, Quinine,
Reserpine aact Morphine.

UNIT - 1H
Sterolds
Occurrence, nomenclature, basic skeleton, Diel's hydrosarbon end stereschemistry. Isolation, structure
determination and synthesis of Cholesterol, Bile acids, Androsterons, Testosterone, Esuogen and
Progestercne Biosynthesis of cholesterol.
Plant Hormones
Introduction, occurtence, isolution and physidlogical effects of Aux.ns, Gibbereilins (Svntheny of
Gy, Cytaxinne and Abseisic aid
Nutruceuisnls and Natural Products :
Occurrence, Lsolmion, biclogical function and strusiuge clucidation by SpevirOscopic methods) vl
Curcumin, 3ilymarin, S.hydroxytryptophan, Chlorogenic acid and Ving gcetine,

UNIT-IV
Natursl Pigments
Oceurrence, romenclature und general methods of structure dete mination. lsolativa. struoture
detenmination and synthesis of Luteolin, Quercetin, Luteolin, Diadzein, Genistein, and Cysnigin
chloride
Porphyrins. Suucture, reactions and synthes:s of haemoglobin, chloro.hyll, chlorins, bucteriochlorins
and purpuna anhydride. Photosensitizers in Photodynamic Therepy.

$UGGESTED BOOKS AND REFERENCES

. 1 J.Mans, &S Davidsen, 1 8. Hobhs, DV, Banthrope and 1.8, Harbome Natural Products, Chemistry gd

" Blejozicat Signifleance, Preatice Hal, 1594

. Lt ¥onar, Orgunic Chemisiny: Vel 2, ELBS, Longman, 1994

. .."iu,mdi. Stereasclective Synthesis; A Prociical Apgronch, Wiley-VCI, 1994 te
t,. % Bhat, BIA. Nagasempagl and M. Sivakauroar, Chemistry of MNetural § roducis, Narose P.mlmkqggc.
1 ¥ &

‘ u.,}im Hostetusana, MP. Gupta and A, Marsion, Chemistry, Biologioal and Phanpacolggical P ;
&f Wiedicing! Plants fromtne Amerizas, Harwood AcademioPublishets, 1999, ; St
B.A 2.k, inweduction 1o Flevoncids, Hann 23 Acazemic Pubilivhers, 1398 Ty

Aubur-Rebian end M L. Chcudnary, New Trends (v Natural Producs Chemistry, Harwood Allﬂ'i

Pudlishars, 998 g
'."‘ . 1
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CHE D04: MEDICINAL CHEMISTRY -1
- 4 Credit (4 hrs/week)

UNIT-I
Drug Peslgn
Devajopment of new drugs, procedures followed in drug design, conce)ts of prodrugs and soft drugs,
struggyre-activity relationship (SAR and QSAR). Factors affecting bloctivity -resoniance, inductive
effeny isosterism, bio-isosterism, spatial consideration. Theories ¢f drug activity. Elementary
treatyent Of Crug receptor interections

UNIT-1
Phaymacocynamics : Definition, Receptors and specificity, agon:sts a.xd antagonists, Site(s) of drug
gctigy, Mechanism of Drug gotion: therspsutic and side effects, eleiaentary treatment of enzyme
stimglation, enzyme inhibition, membrane active  drugs, Dru; metabolism, xenobiotics,
biotransformation significance of drug metahelism in medicinal chemisty.

Phaymacckluetics Introduction to drug aosorption, Gixpositdn  and elimination using
phasmecokinetics, Clinical Pharmacokinetics: bioavailesilty, solum  of distribution,, clesrance

elimipation, Design and optimization of dosage regimen, Therape atic d:ug monitoring, imporiance of
pharmacokinetics and pharmacodynamics in drug development process.

UNIT-IU
Posology ¢ Definidon, dose-response relationship, potency and effecti: ¢ dose 50 (ED 50), minima!
effacrive conceniration, eflicacy time-response graph, enset, durmtion and t rmination of astion.

Dryg Toxisity and Polsoning : Types of therapeutic drug toxicity, Mechanism of Toxicity, Dose
response complexities, Therepeutic Index, Lethal Dose 50 (LD 50), Acverse drug effects, Principles
of treaument of poisoning, Mechanism ¢f Deto ification and testing.

UNIT-1V
Blo.gtatistics : Intreduction 3% role and use, Cellection, Organiza ion: Graphics and plstonal
representation of Suin, Sampling. Random and non 1andom sampling methods, standard devintlon md
coeMlelent i vanLuion, Premabiiny. student rwtaar, F-Test, chi squaze test, corvelation and regeessict

SUGGESTED BOOKS AND REFERENCES

I, 1. Stringes, Basio Concepts in Pharmacelogy, 3" edn., MeGraw-Hil Profes .onel, 2008,

2. B. Kamung, Basic and clinical pharmacology, | 1* edn., McGraw-Hill med.zal, 2009.

3, Goodman & Gilman, Pharmacologion) basis of Therapeutics, MeGraw-Hill 2005.

4. A.Buges & ME. Wolff (Ed.), Mecicinal Chemistry aad Drug Discovery, Vl-1, John Wiley, 1594,

¢ <K Penceva & )R Dimmozk, introduction 19 drug dasign, New Age Inten:ations!, 2000,

6. [ lLeduicar, Strategies for organic drug Synthesis end Desiga, Jahn Wiley, 1958,

7. Geeham & Patrick, Introdustion o medizinal Chemistry, 3 edn., QUP, 200> !
8. Buend Rosner, Fundamenta! of Biostatistics, 8% edn, CENOAGE Learnin g Custom Publisne:, 2038
% 4 & West, Fundamontals of analyticel cheindstry, CENGAGE, 2013. 4
10, JiSusan Milion, Statistical methods in biological and health sciences, * ft‘n McGraw-Hill [t, a‘,ﬂcu.

1 -ee £ G . o

1 J.‘Eum. 1iltan, Introduction o sitlstics, Tata MeGraw-Hill Int, Edition, 1536
13, B Malisjan, Methods in Biostatisties, JayPee Srothers, New Delhi, 2002
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CHE E01: PHARMACEUTICAL CHEMISTRY 1
4 Credit (4 hrshveek)

UNIT- !

Chemistry of ncids and bases
Dissceinticn of weax acids anc bases, Aydioiysis of salts, Amphiprotic :ults, Bufler solutions, Bulles
capacity, Biologicwd bufters, ionization of Crugs, pKa values of drug mol :sules, pH inditators
Partitlon coclficlent und blophurmacy ,
Experimental measurement of partition coefficient , Drug absorption, distribution and bioavailability ,
Passive diffusion, The pH partition hypothesis, Active transport mechanisms, The action of local
ansesthetics, Excretion and reabsorption of drugs.

UNIT- 11
Drug metabolism
Metbolic pataways, Cytochromes P40, Enzyme induction and Inhibiticn, Drug conjugation react:ons
(Phsse 2) Cilscwonic weid sonjugation. Sulfate corjugation, Amino acld conjugation, Metebolic
pathways for commen drugs Amfetamines, Barbiturates, Phenothlazines, Sulfonamides, Cosaine,
Phenmetruzine, Ephedrine and caffeine, Faciors affecting drug metabolls n,

UNIT I
Stabllity of drugs and medicines
Oxidatios, Stabitity of free redicals, Prevention of oxidatve Jeteniomat on, Actexidation ol futs wid

oils, Ageing Hydrolysis, Examples cf drugs susceptibie 1o hydro ysis, Other mechanisms of

degradation
UNIT IV
Kinetics of drug stability
Rate. o-de: and moleculanty, Rate eguations end first-urder reastions, H.Jf-life, Shelf-life, Second-
ordsr reactians, Zero-order reactions, Reacticn rates and tepiperatise .

BOOKS AND REFERENCES
1. Essentials of Pharmaceutical Chemisty (third editicn) by Donald Cairn ., Pharmaceutical Press

2. Orzunic Medicinal and Pharmaceutical Chemistry, Joha M. Beale, Jr., J shn H. Block, Wolisrs Kluwe
3. Ansel's Pharmaceutical Dosage Forms end Drug Dellivery Systoms, Loy I V Allen, Wolters Kluwer
4, Drug delivery: principles and applications, Binghe Wang, Teruna Sishaan, Richard soltero, John Wily

& Sors .
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CHE E02: BIOMOLECULES 11
, 4 Credit (4 hrs/week)

UNIT-1
Fuel Molecule Metabolism
Glycogenesis and glycogenolysis. Aerobic Respiration, glycolysis and 1 2gulation of glycolysis, citric
acid cycle, regulation of the citric acid cycls, Elecuron transpen cheir Oxidative Phosphorylation ,
Regulstion of Oxidative Phosphory.ation, oxidative siress, angen bic pathways, Lactic ucid
fermentation, pentose phosphate pathway. il

UNIT-11
Enzymes
Gerem! Remesks, Isclaticn and Nomerzisture of enzyimnes Enzyme strue ure and function, Fastors that
atfects enzyme functions enzyme ainetics, Mickaelis=Menten kinetics, Cooperativity, Coatrol of
enzyme activity- feedback reguistion, snzyme inhibiton, covalent moificaticn. Enzyme Colesiors
Theory of Eazyme Catalysis and Enzymatic Analysis.

UNIT-111
Marine Biomolecules and Application
[aroduction and history of marine biomolecules, Discovery anl development of marine
pharmaceuticals, [solaticn and screcning of maring bicnmolecules, Ocou ence, Structure and function
of furanone. kainic acid , tyrien purple, ziconotide and dolastatin,

UNIT-1V
Fungal Biomolecules and Biomolecules of Mushrooms
Fungi as ce!! factones, Fungal Biofilns: an overview, Fungal bion.olecules for food indusmy.
Bioactive b.omolecules of mushrooms: food function and medicinal effec, of mushroom fungi.

Biomolecules and nanotechnalog:

BOOKS AND REFERENCES
1, wuw..—.\hpuctiocplus.com'amLS_MCAT‘mcaBSJSI_Vl
2. Biomolecules and Nanotechnelogy, David S. Goodsell, American Scient st
3. Food Chemistey, H D Delitz et al, Springer
4. Fuogel Biomoiesdles Sourses, Applimtions and Recent Developments, V K. Gupa enal, Wiy

Blackwell
§, hitp./ocoksite.elseviercomy 978012088308 casestudics 02-Ch227-POBY I0wed.pdf

6. Bioactive biomolecules of mushrooms: Food function and medizinal eff:ct of mushroom funs, Takahi
izuno, Food Reviews Intemational Volume 11, 1995
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CHE B11: CHEMISTRY ELECTIVE LAS-3
Inorgunic chewmbtry group

Chromatographic separution and identification by psper chron atography and detcnmination
of R values

Cadmium and Cepper.

Zine and Mungnese.

Arsenic, Antimony and Tin.

Lithiwn, Sodium and Potassiun.

Fe , A" and Ce"

Ca®", S and Bu™’

Ni**, Co®", Mn™* and Zn**
Cu, Fe’*, Ni¥* and Ti¥

Tmme Qoo

Cerimetric titration @
o Swundardization of ceric sulphate solution using ferrous anumod um sulphate as intereciate
selution
b, Datermination of the percentage of H;C:0; in oxalic acid crysu is.
¢, Ditermination of percentage punty of 3 sample of sodium mtnl:

Quautitative analysis:
Separation and deternunaiiv of two mesl fons involving Volumnewic aud Gravimewic
methods:

b. Copper~ Nickel

¢. Copper - Zine

d lron- Nickel

N ot
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CHE C11: CHEMISTRY ELECTIVE LA 4-3

bhysical Chemistiy group

4, Chemical Kinetics

L

Vi,
vii.

Cetennining the energy of selivation and entropy of activat on in KMnQ-benzyl alcohol
reaction measuring e rate constunt at least ut tree temperalures

. Decermining the Formation Censtant for the [Ce™HPO;) i mermediate complex and oso

the rate constant of ita decoyposiion,

. Detenmine the rate cunstant jn bisaching of malachite gieen it the basic mediam,
. Detmimune the order with rygpect to Ag (1) in the oxidation of Mn (Il) by $;0;° and the rate

canstant {or the unanalyzed genction.

Livestigate the autocatalysed reaction between KMnOy end O:.alic Acid.
Kinetics of enzyme catalyzed reactions.

Flowing cleck reaction (Reg: Experiments in physical Chemis ry by Snowmaker)
Os:illetory reaction

B. Spectrophotometry / Colorinetry

1
i,
M.
iv.

\erify Beer's Law for the yolution of potassium permangensic (KMnOy) and determine the
concentration of the given ggueous solution of unknown conct nuration of this salt
Lietermine the pH of the sujyution employing methyl red indica:or spectrophotometnically.
Determine indicator constagt (pKa) of methy! red, spectrophotymetrically.

Dietermine stability constgnt of FeSCN*' complex ton spectrophotometrically Keeping
srengin constant

C. Elecrrochemistry

i
ii

fif.

v

v

=

3. b P

MY

-

= TREIEECR
~ g - o—w‘;—':‘

-,.
.
o e

-
[ 4
-

At 4

Ientification and Estimation of metal icns such ns Cu’* Cd™, NiT*Vollammetncai.y.

Te plota cyclic vollammogram of a rev ersible system und ca sulate the number of clectron

11 the redox process

To plot a voltammoegram of 2 ergasic compound (such as nitroaniline, picne acld, m-
4 Teation of RandelSevoik equation (¢ mrea ve sgar reie and curent

Vit obenzens) nad vend
vs oncenirat.en)
Determigation of e strepgtht of streng and weak ands o 8 iven aistas using o
poentiometer/ pH meter. ,
Determination of the formation constant of silver-ammonia complex and stoicluometry 06
the complex potentiometrigally.
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CHE DI1: CHEMISTRY ELECTIVE LAB-3
Organic Chemisiry group

+. Multi-step Organic synthesis based on Name Reactions
{he exescise should illustrate the use of organic reagents and mechunism. Purification of products
by chromatographic techniques,

Phetechemical reaction |
(Benzophenone — Benzpinaco! — Benzpinacolone)

i Beckman Rearrangement : Berzanilide from benzene

(Berzene — Benzophenone — Benzophenone oxime — Benzan lide)

- Benzilic acid rearrangement : Benzilic acid from benzoin

(Benzoin — Benzil — Benzilic acid).

iv. Synthesis of heterocyclic compounds

4. Skraup synthesis: Preparation of quinoline from aniline
b Figker Indole synthesis: Preperution of 2-phenslindols fron Phenyihydrazine
Diazoocupling Platalic widiy dride = Phthalarude — anthyusilic acid — methyl red

» More Name reaction based organic synthesis based un cusriculs 1 13y also be carried out.

Qualizative analysis: Separation of three component orgwuc m xture and identification of its
compcnenty, Preparation of their derivatives and verification with the help of IR and NMR
spectral data provided

R




1l
iv.

Vi
Vii.
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CHE E11: CHEMINSTRY FLECTIVE LA 33

Pharmaceuti. sl Chewistry group

P has
e

calipn renctions of tons such as aluminiurm, ammoeniwn salts, arsenic, calcium end
seoit chignde

denaiticatign Tescuons of fanctional groups such 3 Alkaloics, Barbiturates (snon nitogen
substituted [ actates, Tartrates.

Assay of Hydrogen Peroxide Solution and Isolation of Bismuth | om Pepto-Bismal

The (solatign of Lactose from Milk .

Assay for GGalacturonic Acid

Separation of Fatty Acids and Glycerol and Extraction of Glycer Jl

Color Reaceions of Proteins-Biuret Reaction, Ninhydrin Reactior, Xanthoproteic,Ehrlich Diazo
Reactian

Phermacopoeal qualifications of active pharmaceutical ingredicats such as cblora! hydraie,
hexobarbity), cafleine, acety] salicylic acid, atropine sulphate and quinine hydrochloride
Preparations of Benzocaine and Acetwninophen

Aszay of Sylfadiazine Tablets and Assay of Amutriptvline HCI

Thiemine Assay of Vitamin B Complex Tahlers

Deteamninaion of Vitamin C content o2 Commercial Tablets

Books sugyestyy 2o

Expeninents in Pharmaceutical Chemustry, Sescnd Edin,on, Charies Dioasen, CRC Press
Phannsceuycs! Chemistry [+ laborastory Expenments and Comunentan, Attils Almasl etgl, ELJ Socl
Fuod Projeq

|
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S R-IV

CHE X01: SOLID STATES AND NANOMATERIALS
4 Credit (4 brs/week)

UNTT-I
Sulid Statg Lhemistry
Introduction 10 the solid state, delects of solids, classification of imp arfections, Elecuonic detects,
stomic detects, Lattice imperfections, thermodynamics of Schottky defect and Frenkel defect
Electrical, oplical, magnetic and thermal properties of incrganic material s, .
Solld State Reactlons: general principlss, types; sintering; nuclea ion; Factors influencing the
reactivity of salids, ca-precipitation s a precurser w solid stute reetions, kinetics of solid state
a0

UNILT-LL
Superconductors
Superconductors, with special cmphasis on the synthesis and stucture of high temperatwe
superconduciors; solid state LASERS (Ruby, YAG and tunable lasers): [norganic phosphor matenals;
synthesis and advantages of optical fibers over conducting fibres, difiusion in solids, catalysis and
zone refinmng of metals.

UNII-11
Diffraction Methods
A. X-ray Diffraction
Bragg condition, Miller indices, Laue Methed, Bragg method, Deby e Scherrer method of Xeray
structural anelysis of crystals, index reflections, idemification of unit cel s from systematic absences in
diffraction pattem, Structure of simple lattices and X-ray intensities, stn.cture facter and its relation 1o
mtensity und electron density, phase problem, descrpion of the pro edure for an M-y strusiws
anal:sis, abivlute condiguration of moiuveules
B, Electron Diffraction
Scetiening .ntensity vs. scatternng angle, Wicrl equativn, meeswren ot techrique, chicication of
structire of simple gas phase moleculcs, low energy clecton difffractior. and structure of surfices,
UNIT-IV
Nanomaterinls
Various preparative spproaches and technigues; charactesistic differenc :s of nanomaterials over bulk
materigls, dynwnic light scattering, etuinic foree miveoscupy and chasscterizetion of nasometerialy
{maging techniques: electron microscopy (Scanning Elecwon Micros opy. Trunsmitance Electres
. Mictoscopy). ~pplications of nenomaterials

1S SUGHESTED BOOKS AND REFERENCES

f‘é“ 1. BY. Keer, Prinsiplen of the Sclid Stats; Wilsy Eastern Lid.: Now Delhi, 1993,

e 3 AR West, Solid State Cheamlsiry aad ity Applications; 2% Edn, John Wiivy and Soas, 2014,

~ 3, W, B Hanuay, Treailse on Solid State Chemisiny; Plenum, 1976

g & AR Chestam and P, Day, Bds. Sclid Stgta Chemiatry Testiniquen; Cln endon Prasy, Qnford, 1987, -
’ -
¢
?

) Wulll, The stuonys aad properties of materlals, Joha Wilsy & Sqn; Trans edition, 1964,
LV, Azaroff, ), Brophy, Elsatron'c processes In mateels, Mc Craw 11111, 1967,
DK Chakrabarty, Solid Stats Chemintry, New Wiley asters, 2009,

By MU Lay. ) Seitln, Tascretieal noigania Casilairy, Reinnola Publien! g, NOWY OIK, Luod. )
& . AW, .-‘..‘,a.nson and A.P. Gase, Prysisal Chemisiry of Surfaces, Wiley-In stecisnice; 6“ Bd 1997,
Lo 10, @. Thins, B¢ Nancteshnelopy, Speingsr-Vorieg N. Y., 1599

11, B. D; Fekiman, Materlals Chomistry, Springer, 2007,
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CHE X02: ORGCANIC SYNTHESIS - 1
4 Credit (4 brs/week)

UNIT-1
Ite crosvrthetic Analysis
An ingeducion 1o syrthorns and syathelic equvalents. Disconnection tpproach, good discornections,
tunctional group inter-conversions, importance of the order of events L1 organic synthesis. One group
C-X discoanections. Chemoselectivity. Two group C-X ¢isconnsctions.
Raversal of polarity (Umpolung), generation of acyl enion equival at-1,3-dithiane from carbony!
compounds use of methylthio-methylsulfoxide via cyanide ‘on oad cyanohydrin ethers, nivo
compounds and metallated viny! ethers. i
Protecting (zoups: Principle of protection of carbonyl, hydroxyl, amin. and carboxyl groups.
Enamincs: Preparation and synthetic applicutions

UNIT -1
One Group C-C Disconnections
One group C-C disconaection involving alcobiols and carbonyl comp sunds, regioselectvaiy, Auere
synthesis, us of acerylenes, aliphatic airo compounds in erganis synth :8is.
Two group -C Disconoections
Diels-Alder reastion 1.3-Difscctionssed compoands; a,3-unsaturete | carbony! compounds;, conteol

m carbory) condensavon; | S-difunctionyised compaunds, Micwel eddition and Robuisen
annulation

1.2-Difunctoaulised compounds. Radical reacnons in synthesis. 1, -Di‘unctionalised cumpowiss
Recennections, 1,6-Difuncticnalised compounds

v UNIT L
Rlog Synthesis
Introduction to ring synthesis of sanurated heterocycles General stategy and stereoselectivity, o+
Membered riigs from cyclisations and insertion reactions Rerarranger ients in synthesis. 4-Memberx
rings from paotocycloadditions and use of £etenes,

Five-membered rings from 1,4- and 1 6-dicardonyl compounds. Pericy :lic resrrangements and speciel
methods. 6-\Membered rings from carboayl condensations, Diels-Al ler reactions and reduction ol
aromatic compounds. Synthesis of momatic Heterocycles.

UNIT IV

Asymuuetslc Syothiesis

Consepts =F prochizality, enantioselectvity und dizstereoselectivity, Methods fur dutenumticn o
.+ enantiomer 2ty Stercogenic skeictdl bend lonmang reactions, syathe I8 of u gucemate sad rexoludel
!g: Asymmetn: nthesis, enanlioment ex.ess, cmrdd podt, chirad awdlicies, el reagents amd ol
2 v SAla) oli,
&m« Transformasions by C-H functionalzation
w— e 10 C-H Actvation aod C-H finctlonalization, Trassition mésat cuglyzz¢ C-C tosd ?J
‘m {ormeation via C-H functionalizaton. Mol fed organis twansformations vie €3

tonhlizatian. ’

» 8UGGESTED BOOKS A.l\;n RiFERJ\..i\R(g: ——
1, Suits N.B., Organic synchesls, MeGraw i, 3003, )
nery 8. Wamen S. & Wyan P, Organic synthesis: The dlsconnestlon appreach C o edp,, dobr Wity & Sui,
>

i 2018,
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3, Wamen S, Wyatt P, Workbook for Organic Syntesis: The Disconncstion Approach, 2nt edn, John
Wiley & Sons, 2009. ISBN: 978-0-470-71227-6 ‘ .

3 Wanen S., Designing organic synthesis: The synthon spproach, Wiley, 1978 (Reprinted 2002).

Jonathan Clayden, Nick Greeves, Stuant Wane wnd Peter Wothe s, Organis Chemistry, Oxford

University Press, 2001

Fubrnop J acd Li G, Organic Synthes’« = Concepts, Methods and Stenti ig Materials, Wiley-VCH, 2003,

Kals b8, Organic synthess through disconneston approach, Scientifl International, 2014

8. Camumer W, Modern Metiods of Organic Syathesis, Cambridge Univ arsity Press, 2004,
9 House H O, Modem Synatetic Reactions Organic chemistry monogeigh series, WA, Benjamun, 1572
10. XNiso-Feng Wu, Transiticn Meult-Catalyzed Heterocycle Syathesis via C-H Activation, Wiy,

2015, 1SBN: 978-3-527-33848-7.
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Molecwas orbital (MO) lheory' LCAD concepr, Crbita; nteraction diagr un, MO Snergy levels, Orbital

uds, c,vclo'n::lad;cn:.

' h Theory 1 Hydmgen Molecuje lon (H:"). Bom

Cler's Approxmuion Valenee Boud (Vi) Theory ang its 4pplication 1o H; molecyle

Extendag HMO Theory, Advanced ‘echniques in PMO ang FMO theoy Y- Introduction o Moleculqr
Mmechanjcs, Semiempirica), o5 tnitio Hartree-Foy DFT methods.

UNIT.I1
Non Equwbrlum Tbermodynamiu and .\la:urrorhcnmm':
..cnncx!yn.ut:.:_ m'tct:ia Of nopeequ, WA supe, Entapy Production and IOy fow, Enwopy
balanced fQuations feop Cilteryny reversible grates i©.8 Hear floy ;, Chemical feacton ere),
TR angg o of generalized Mises ang forces, A0R-cquilibirfum Statior.ary state, pbenomcno!ogicd
equation, .\:v:.'ascupxc fevessibilisy a:q Onsager's reciprocity relations, clecuo-kinetics Phenomenoy
and eleetriog) conductjon,

lgnetoehemlmy: lntroduction. Magretic Susccpzibillry and g ‘ietemmination, theonies of

Bmetisn and ferromagnc!ism, effect of lenperature on magnetic bel.avior of substanc,,

UNIT.I11
.\chrouwlcculvs -1

Busic Concegr Monomer:. repeal upitg, degree of pol)'mcrizazior., linear, branched and network
Polymers. Classiﬂcnlion: Condensation, addition, radical, ATRP, RAFT + Polymerization
Pobmerizalion conditions ang polymer reactions, Polmcrizau'on i1 homogeneqys systems
Mel.lllremcnr of molecular Weights by viscosity, lighe Scaltering, 0Smotic  pressure ard
ultncanm'ﬂxgau'on methods

UNIT. Y ’

Macrowolecy(cs - 1

Chemica! Analysis of polymers by SPECEDSCOPIC methods Koy dif¥ry tion study of rolymen
Mmp}‘.o!ogy and order in crystalline po:‘ymcrs-cont?gu:mio:xs of po}s’n:n ch My Cryza -uu.’uugs o
polymers, T3,. BILSS anyitiyy apeiaiury, ervecry Imolecwar werght, cheinioal STattuge, bn.mcqu
ead crogy iy . !'.-f,»c:h,.le:xc, Foly sy leilonds, povaR ey, polyesters, § henolic resing and_ epoxy
08 polymey, | wiehonal polyiiers - tize fCading polymery dnd elcc:nc:..'ly tonducting polymen.

e Blomgio ppiicanons of Polymets - copragy ‘ens, dentaj Polymers, art'fled heart, kidney, akh@

BOUOKS AN REFER&NCES 2 ) £

ur, Principles of POlymer Scisace, Narosa Publisaticn, 200, .

owarikaz, N V. Vishwanahy, and layedoy Sreedhar, Ineroduotion 0 P ymer Seience, New é

Rasioyi ad R K. Mistizg, breduction ¢ Cheinical Tbmr.odymm!cs, “ikash Publication Hw.‘.

e B

31, IHU FEAR TRy
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. Advanced Physical Chemistry, K:hhna?ukuhm. 2003,
s Qua:::um C;\gmhu-y, Tata McGraw Hill, 2013,

s .t




I,

23

-

"1

L o

CHE BUG: ADVANCED BIOINORGANIC CHEMISTRY
4 Credit (4 brshweek)

UNIT

Met lNoenzy niey:

Suucture  awt  functions of (e Dliowing  enzymes: carbonican wydrase, carboxypeptidase,
ulchur.'ldch.\urogcn&ﬂc. catalalse and peroxidase, cyiochrome P-350, super oxide dismutase ang
xanthia oxidase, cocazyme, vitwn,n 142

UNIT-I1
Metal Storage and Traunsport:
ftorage and wansport for mammalia systems, transferrin, ferr tin, Transport of iren in
microorgen:sm., siderophores, types of siderophores - The catecholate sid :rophores (g entezobactin)
wid hydroxemate siderophores (eg: ferrichrume), Mechanism invelvid in binding of Iron(1l})
Sigerephores complexes 1o fecepions and the release of Iron into the Cytoplasm. Other storage &
fransport systems: ceruloplusmin and serum albumin for copper, mezalothic neins and phytochepatins.

UNIT-111
Metal/Nucleie Acid Interactions
Metal compleres of polynucleotide, nucleosides and nucleic aclds (DN and RNA), Fundamentsl
interactions with nucleic acids, Fundumental resctions of trensition me 4 complexes with nucleis
acids, Applicat ans of dit¥erent Metal Complexes taar bind nueldle acids

UNIT-IV
Metal Deficiency and Diseuses:
fron, zinc and copper deficiencs, mew! o WOXicily, copper over load nd Wilson's discase, iron
oxicity, toxicity of wsenic, cadinium, mercury and lead, metal complex:s in medicine - chelation
therepy — DAL, penicillamire, polyamino carboxyelic acids and desferrioxamine ~ gold compounds
and rheumatoid arthritis - platinum complexes as anticancer, drugs - metal complexes in redio
diagnosis and magnetic resonance imaging.

SUGGESTED EQOKS AND REFRENCES
L S Jlppard & I M. Berg, Pricciples of Bivinorganic Chemistry, Universi y Science Books.
3. 8. ), Ligpard, Progress i Inorganic Cheristry, Vols. 18 and 38, Wiley-lnt rscience.
3. I Berua, HB. Qray. SJ Lippwd and J, . Vulentine, Blolnorganic Cliemistry, Universty Scleace
Books.

4. O.L. Eichhom (Ed.), Inorgasic Biochemistry Vols | and II Elsevier.
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CHE Bys - MATERIALS AND INDUSTRIAL CHEMISTRY
4 Credit (4 hrs/w cek)

Ind ; UNIT -1

u r o K I 1 > > g :
~ ,“df Chemistry . Femous A Don-Tesreus metal industries . quality control methods, ger:era)
p “‘;‘P“‘" epplied in studying agp industry, manufacture of iron, steel an § alloy steels: intronduction (o

{ y 1 Muminin ) " [} N = 2

mchla 1,.,,9, mudlu.rg:) of irun, “umunium, 'cup;.wr, 2old and silver; Contuninants;, waste Hnhagement;
reCye)ing and pollution control; detormation in metals; modes of faily ¢ AnLYSIS, an overview of
COmogion & 4ty Protecuon, industnal sheping of mewals.
& - ) UNIT -1t
‘;m?m $ Cl:.j..s.n:'caz:oin of :cfncu:. manufucture ©: portland cemen;, settin g and Fardening of comepy,
CheMjcal Cum..!u-zon ! penlend cement and their characteristics, Spec &l cements and (ieir uses,
Cemant Industries in Ind:a,
. €ramics : Classification of cerumics, basic raw matzrials, manuaciure o 4 #pplications, components
JTDaAMing slowrs, comparison of Foitery porcelain and ching ware, Glass-raw materials, manufactyre
aad v yolications: special glass, oprical, borosilicate, flint and coloured glas: es.

UNIT 111
Chemjs. v o Selective Materials
Solid elec dytes: Agl, RhAgls, B-Alumina - NASICON - Principles and Applications of soli¢
electrolyzes.
Ferroglectric, Fieeoelectnic and pyroelectric meterials - principle, Propertic; and epplications. LED -
Princisle - 1ypes - sdvantages and disady antages of LED dispiays
Liquid eryvsuy Cisplay LCD FLOperties - twisted nematic field displey - Advaninges and
disadvan:ages “f LCD - comparison Of LCD & LED,
Shaps Memany alioys (SMA) - classifization working priaciples. Non linear optical materiny -
secongd hamone generstors

UNIT IV
Chemlatry o Inorguanic Matcrials Reimictorias - charecierization Propentics and eppliceions.
Microscop.c  composies dsprision strengthened  wnd patticle - reiztorced, fibre. rewnsorced
Semposites, BLECIOSCOPIC  composites. Nanoerysualline phase, Frepar.tion procedures, speclal
Properties and upplications.

- SUGGESTED BOOKS AND REFERENCES

L. Haold 1. Trimm, Willlam Hunter U, Harcid Hewy Trimm, Iadustral Chamistry: Now Applicatiors,
Provesses and Systems, Apple Academic Prese, [ne., 201 !

2. Pontaus azd Greene, Comrosion Engineering, McGraw Hill Publication, 1986.
3. E Stocch. ndustrisl Chemistry, Val-1, Ellis Horwood Lud UK, 1690. _ )
4. RM.Pelce R W, Rousseau, Elementary Princizles of Chemical Processos, Wucy, New Dolhi,
5. Gearge Austin, Shreve's Chemica! Process Industries, MeGriw. Hill Book Comjany, 1988, =
6. RME. Damant, Applied Chemistry for Engineer, Phuna Publishldg, 3% £diic., 1972., '
" 7. Alag Heston, An Inroduction to Industrial Chemistry, Springer, lm ) A
;8 BN Sherve, “Chesgical Process industries” Mo Graw-Hill, Kugnituisha Ltd, T‘aqc. 2_98~ '
9 Riogels Herd 300k of Indugirial C. snalny, b editice )AL Kere(E4), b.«ow Yoo, 1992
10 LA Kery, Riegel's Handbook of Industial Chemisiry, CBS Publiskery, New Da. i, X
1), Mark Acticny Renyanuro, Indvsiris! Chemistry, &z Grejier Gmbi, 2013, 0

12, 8.8.Durs, $.5. Ui, A Textbook ot Eaginsering Chemisiry, §, Chapd & Com; any Lid. Now Dedil, 208,
13, Brody Marerial in vosational subjecy, Industrie! Chemistry. (UGC Spénsored)
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CHF. Bu6: FHUTOINORGANIC CHEMISRY
4 Credit (4 bra/week)

UNIT-1
Bas ¢ Concept
Introduction, Photochemicai laws and photochemical kinetics, Physical | roperties of the electronically
excited molecules; Photophysical processes in electronically excited mol: cules

UNIT-1I
Photophysical Properties
Photophysical kinetics of Biomoleculys processes; kinetics of collisos.al quenching: Stern-Volmer -
Equaticn, Concentration dependence of quenching and excimer formatio 1, charge transfer mechanism
and energy transfer mechanism.

UNIT-IL
Photochemicsl Reactions
Photoelesiuenemistry of excited state tvdex teactions. Photosersitizati n Uypes of Photocnemical
reactions, substitution, decompositien und fragmentation, fewrenge:ent, and redox reactions,
photochen: s of metallocenes

UNIT-IV
Redox Reactions by Excited Metal Complexes
Redox resctions of metal complexes in excited siates, excited electren wansier, exampies using
(Rulbpy)s " compien and [Felbpy g complex. Role of spin-orbit cor pling, iife-times of excited
states in these complexes.
Metal Complex Sensitizers: Electron relay, semiconductor supported 1 1etal oxide systems, water

photolysis, nitrogen fixstion and carben dicxide reduction.

SUGGESTED BOOKS AND REFERENCES:

I KK Rohaagi-Mukheriee, Fundamentals of Photechemistry, WileyEastern, 1986
A.W. Acenson end D, Fleischaver, Concepts of {norganic Photochemist -, Wiley, NY, 1975,
G.L.Geeileey and M.S. Wrighton, Organometallis Photochemistry, Acaden ic Press, 1979
Inorgani: Photochemistry, J. Chemn. Educ. vol. 60 No. 10, 1983,
Coordinut.on Chem, Revs., vol. 39, 121, 1231, 1981; 14, 321,1975, 97, 313 1994
V. Baizari and V. Caressiti, Photochemistry of Coordination Compounds, Academ:s Press, (97,
Q.. Ferraudi, Elements in Inorganic Pretochomistry, Wiley, NY, 1983.
$.J. Lippacd, ea. Progross ' Indrgan > Chemigtry, Vol 30, Wiiey, 2099
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CHE Cua: AV,

lnduced Plicoowena

Induced racions. kineties of [nduces

mechamiste s, onificance Mezhaniam . ¢

) ke (ll) nduced oOaIdation of jody

LA giduced oxtdation of \

(Hi) Keneties end mechanism of i
(1) caly).

Ge by ('

Metal-jon Cacalysis:
(i) Wy
(1) Wlen reactior
(hii) When mietal o
tv) Cyclodextnnes are acting as Catalyst

cyclodextrine, catal

Oscillstory  Keactivns: Autecatalysis and
oscillatory reactions, Kinetics und nechaniug
Substituticu Reaction, ¢
Angtion reistion
1:2and 1.3 meal-substrate con

Electron Transfer Re
Inner-sphere
Tansfer reations. Heary Taube's clussicyl e
by chromatcgraphic and spectroscopic techs
i isomenism.

Marcus -Cross-relation in outer-sphere reactions,

Fe(CN)" + Fe(CN),*
Ce(1V) + Fe(CN)*

= Ce(IN) +
Bridged out:r-spheic e

eciron tansler mechan

§¢ BUCGESTED EOOKS AND REFFREN

acy

An i by Cluumate 1
wWuced reactions

Kinetics and Mechanis
i reaction mte s independent of ¢
! rate 1s retarded by one of i
ncatalysis indicates an in

y3ed reaction, Hydroformylation

-lassification of higan) substin
+ base catalyzed reaction and o
iplexes s intennediates.

2choa, its kinetics and
uques, Pattern of react

" Fe(CN)>

WOED CHEMICAL KINETIS . 11

4 Credin (4 Lirs/weck)

RLLS I

iV,
acid soiutons
i mel complexes (oc ahedral complexes of ¢

UNIT I

w of following Reactions
e of the reactants in presen. ¢
i products in presence ( ¢
tenmedinte specics
Ode of catalysis. Analysis f one full ¢
reaction

obalt

of mewal 100 catalyst
metal ion cataly st

m use study of 1.

UNIT - 111
vl !.Z!Or'_v

reactions,  the: nody:
of Delousoy-

Wmics  upproach  of
Zhabonnsks (B.2) reaction

o0 react'on, Kinetics nd mechamism of
cid catalyzed reaction. Kineics ang mechanism of §.1,

UNIT -}V
actions in Metul Complexes;
and outer-sphere reactions, Mechanism of inger -

iphere and ouier sphiere mode of electron
mechan sm, experimentul anslysiy
On VI8 acjacent and remote attacks,

(no mathematical derivatio.
+ Fe(CN)*
Fe(Cn), ™

ism

1) n foilowing reactions-

»civ ol Heary Tuube, S Li (Ed.), Progress in Inorganic Chemistry, Vel 30, Jol 4 Wiley & Soos, NY, 1983
e L2, !J Lumry and R.W. Raymond, Clectron transfer reaction, hucr-S:ienoe-Wp.im}om 1947, .
5 3 NL Bender, Mechawsm of homogeaeous Catalysis from protein to proteic. Wiley. 197]
v ) A G. Sykes, Kinetics of Inorganic reactions, Pergunion Press, 1966. é
L8 & W, 3uison, Jacob Kleiberp, B Kent Mupuzaa, R T M. Fraseq, Join Bawman, Mec!wwtn.‘,
el Inprgaic Reactions, Acaderni Press, 903 .,I
{9 6. H'Ta.be, Clectron vansfer reagtinns i seluton, Acedenic Press, Lordan, 1470 ‘
e
B |
} I-‘.! |
:‘.::t‘!:"’ -‘." ;
£
ing i N
5 52
»> J".
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CHE (‘05.: ADVANCLD ELECI'K()('IIL\USTR\' -1
4 Credic (¢ hraweek)

Electrochemical analysis
Introduction 10 electrochemica) methods, electrochenmcal cells, diffusio;. conuolled imuting surenr,
vollage scanning polarography, shape and interpretatior, of polarogray hic wave, current =~ oltage
elonship dunng ¢lectrolysis. Gervergl Prnciple and applications of LANEAr Sweep Voltammerry
(! SV), Cyelic Voltammetry (CV), Square Wave Volunmetry (SW V), ad Differentiel pulse
Volaumetry (DPV), Stpping voltammetry Pmmplc.cl.miﬁcallon and Applicatigns.

UNIT-11
Elmro-c.ubsh

Chemical cawlysis und Electro-catalysin, cathodic Al ancdic cieciro
minad onides of B dopoed itk e e unldes (Bhoses s
eactions, l:!cc::ocal.'uy:.m of bimettale Safostnuciued mintegals
Phutaeicc::uat:-.-:xu-;tr}-- introductiun, Principie of p!‘.otoeh:clwchcm.s'.l). Lrpes of photoassisted redox
reaction, organic photo~clectrocheniical reactions. Examples of some  abnoomaj electu-organiy

synthesis,

LatalySL elestrocatsiy sy of
vbecuolyms gn. e rsdey

> UNIr.1
Electro-orguaic Synthesis
Types of elecro OFBANIC reactions, constant cuent and constant potent electrolysis, cell desiga,
effect of vanaole, nature of medium, nature of electiode Waterials, ovrvoltage, effect of redox
couple, applicacion 1o sewage waste water treaunent, clectro-chenucal ine:seration of human waste
combined spuce. Electro-organic synthesis of novel drugs.

UNIT-1V
Electrochemical Sensors
Electrochemica: Sensors for Niwic Oxide (NO), pesticides, glucose and superonite species,
Electrochemicas sensors based en carbon 1200 twbes and their upplications
Ener(y Options: Hydrogen Economy, Introduction, Hydiogena Productio. .. Hydsogen Trassaussion,
§iorage end distribution, Hydrogen fucled equipments, lucal electnaity | roduction frow hydrogen,
Hazards and sufery aspects of hydrogen. )
- SUGGESTED BOOKS AND REFERENCES
| Joseph Wang, Analytical Electrocheanistry, Wiey-VCH Publication, ! 998,

b 2, 8. Ju aud Joseph Waag, Electrocheaizal Sensors, Biescasors and the ir Bio-medical Appli:nuan}
Q{;:‘ godeumic Press, Elsevicr, 2004

gJ. Fry and W. E. Brition, Topics 1o Organic Electrochemistry, Plepug oublishing press, New Yﬂ
: o

Organic Elecuochemistry, Marce! Dekcker Press, 1980,

Sbasma, Electrochemical Incineration of buman waste in confined & paces, Lambert Publ'ud?.
y, 2012,

kris and Reddy, Modem Electrochemlistry, Volume 24 & 2B, Springer.

v »?u and Breu, Electrochemistry: Priaciple and Applications, Oxford Press 2005, ‘: '
&
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CHE Cog: ADVANCED N.L\'U.S(A'IIQNCI'.' AND NANOT ECHNOLOGY

4 Credit (4 bry/w eek)
UNIT-§
Nun iscicnee wnd Nanolcchnolu;;\'
Basi¢ Coicepls of Nano scivnce and ‘echnolo
Properties end technological advantages of Ny,
Cherical Vapoy, deposition ang Physic

£). Quantur wire, Quantum el Quantyn dey,

v iienns, Mater g Pro essing hy Sol.

, Gel metiod,
al Vapoyr deposition methods

UNIT 11
Syuthesis

Top-down {Nmolm:omphy. CvD), Bottom.up (Sol-get Processing, chemical synthesis). Wey
Sition techniques, Sdf-mmbly (Supmmulecular approach), Chara wenzaticn TEM, SEM and
SPM ‘echumgue F luoreseence Microscopy and lmag;

: tactic bacteria for natura)
'S; Viruses g components for (he fcmation of Ranestractured
+ Syntbesis process and application, Role of plunts 1n Banoparticle yntasis.

UNIT 111
Nanoseale Carhon

Introduction ~Carbon molecules-nature of the carbop
structure of C6C and its crystals Fromy o Graphene S,
Nanotibes, 2235 gl Arm I
Nanofubhes

History Moiccular and Super moleg .y QULUCU e lyiring o rroperies of ind viduy b nane ‘ubes.
Synthesis SArcing in the Present and absen; of catalyze-|asar method-Chen ical Vapour Deposition -
ba)j milling

boud-new carboy s detwres-discovery of C60.
cet 1o a2 Nunotwhe, i gle wall and Muly ~aled

Nintotubes, Euler; iteorem 4y Cyiindrical ad Delegtve

Applications
8 special archit sy, Liquid erystalime
iystems, Applications ig displays and Othe; devices, Advanced Crgwne n stenaly fur dats slorage,

Photonics, Plasmonics, Chemical, electrochemical and biosensors, Natome, wine, Nanofaods, Nune.
cosmetics and Nanobiowchnology

SUGGESTED BOOKS AND REFERENCES
l. B. Vuhwumthan. Nang materials, Nurosa Publication, 2009

2. Fosler Lyna E, thnoiogy Pearson education, 2005
c PR Vargiese and K M Balakrishna, Nuno:c;hual'.u,;;., Thomas Atlantis Publicitiain. 200
4 1) Ransde n, a\'m(cchau!u,) AL Inlroduct oy, Elesevier iy Dheanion 2004 ‘
3. BX. Parsthasarsthy, An Intieducion 1o Nunoteehaology, Isha Publizezion, 2007,
6 K .'f!::!?c';-.\!.‘:)'c)'. Ingeduction 1o Nuiticivie and I\mmu\"lu.olu‘\'. rrl ublication, 2009 .
7. Frhik Oweus, trodyction 1o Nuotechnology Wiley, 2007, P
i
|
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CHE DUG: NATURAL PRODUCTS = 11
4 Credit (4 hrsivcok)

UNIT-I
Exiraction Techniques for Natursl Products
Supcicntical Flud Exwracuon - Iutroduction, Prnciple of Solvent-Free Extraction Process,
Applications to the extraction of natura rroducts
Mictowine Assisted Extraction - Inioduction Priucizle of the met .02 and MRS mrihaai
Instrumentation, Apphications 1o the extmiction oF natud praducte
Ulrasound Assisted Extraction - lntroduction, Ponciple of the methad, nstumentaton, Applications
1o the extraztion of natural products.
Pressunised Solvent Extruction- Introduction, stwnentation, Applicatuu s 10 the extraction of natural
producis

UNIT =11
Isolation sad Separation of Natural Products
Isolation of Natural Products by Low Pressure Coluin Chromaograpt., - Inuoduction, Scpasation
Processes (Adsorption & Size Cxelusion), Types of Stauonary Plases: ; .dsorption Stationary Phases
and Size Exclusion Stationary Phases Columa Uperation - Sclection « [ Stationany Phase, Column
Packing and Equilibration, Sample Application, Column Development an. | detection
Planer Chromatography - latroduction, Basic Principles of TLC, Jechanisms of Separation,
Applications of TLC, System Selection and Choice of Developmeat. Det -ction of Natural Products &
TLC: Ultravioler detection and Spray Detection. Preparative Thin-Laye Chromatography (PTLC) -
Inroduction, Scale Up from Analytical 1o PTLC, Commercially Avatable PTLC Plates, Saraple
Application, Development and Detection Desorpion and Recovery of Natund Products Acsessment
of punty vy 11.C Lechuiques for Detection of Phytochenucd Grovps n L stescts |

UNIT <
Blosyathesis of Natural Products

Introduction, Applications of Condensatios reazton, Adyiaton Reattiins and Wagier-Veerweln
Rearrangeinents 10 ssnthest of toator wrodjers Nlrealonate brogynticlt  part vy thiosynines,s of

fotry aaids. venatie riniy and Pug coval O wphte
UNIT -1V
Structure elucidation of Some Naturally occurring compounds
b Structure clucidation of ferulic acid, beta-sitosterol, stigmasterol, curcumit e, plumericin, Abictic acid.
14 taxol, lanoserol; lupeol, strychnine, camptothecin, Usnic acid and querc:tin by IR, UV, NMR aod
1. mass specunl data,

?ﬁ; SUGGESTED BOUKS AND REFVERENCES

Lo 38 Mo, Secondary Meabolism, nd Latition, Oxford Umiversity Press, 14 87

3. Ji Mean, Chemical pspects of Biosynthesis, Oxford University Press, 199! "

3. B Yates, W.A. Benjamin, Structure Determination, In¢., New York, 1967

4. B Masitto, Biosynthesis of Natum! Products. John Wiley & Sops, 198).

b m Biosynthesis 0 Total Synthesis: Strutegies and Tactics T3r Nan 2 Products, Adexacdios L
Qogrufos, Wiley. ISBN 978.1.118.75173.2

6 Natuin Prodeats Isolatins, Lidic ! oy Sa Yo 00 Suker, Humang Press oo P a Joisey, 200 Second
&’ AT

7. Nutrm) Products Chemustry. Sowces, Separations snd Siructures, K Cooper G Nwcols, CRC prew. 2015,

8. Recent Lavacton Techniques for Natwial Products: Microwave-assisted Extraction and Pressurived
Spivear Extruction, B. Ksafmann end P, Cluisten, Phytockem, Angl §3, 105=113 (200

9. *p-llwwwl,chani:ary mst edu/ucultyireuscivvirmoajml | ipids ik ayal.
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- Promethazic., Ranitidine, Sodium Cromoglycate.
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CHE D07, MEDICINAL CHEMISTRY - 11
4 Credit o4 hryiv ek)

UNIT-1
Antineoplastic ageats : Introduction to cancer chemotherapy, Classific: tion of antineoplastic agents
role of alkylating agems and antimetabolites in wreatment of cances. Carcinolytic antibiotics and
mtote intibiors Svnthesis of Cyclephosphamide, Meclphalan, Ficorou so) Reeent
e chemotherapy.
Locsl Andinfective drugs : Lnroduction Syahesis and eenersl mod  of weuwi of Furazoidore,

Cipretloxacin, Dapsone, Isomuzid, Fluconazole Antimalwials: Synthesi and gencral mode of action
of Chiorog .un

developmiern: i

UNIT-NI
Cardiovasculur Drugs : Introducrion, Classification and genvrl moLs of action, Cartiovaseola
disease, druy inhiditors of penipheral sympathence furction. Svinhies s of Serbitrate, Diltazen,
Verapamil Mcthyldupa, Atinolo!

Diureties — Lonaduction, Llassativation wad general mode of wction, ¢ ynthesis of Acctazulamide,
Chlorathiaride, Frusende, Spironolactone, Trisunterenc
Hypoglyeacraic Agents ; Introduction, General mode of scuon, Insulin a Wl wisulin preparanons, Oraj

hypoglyceris sgents: Classification, Synthesis of Tolbutamide.

. UNIT-11
Psychoxctive drugs : Introduction, Neurouwnsmivers, CNS depressants, peneral awaesthenics, mode
of action ot hypunotics, sedatives, antiuwaety drugs
Anticoovulsant Drugs : Introduction, Classification and general mole of acuen, synthesis of
Phenytoin sodiun, Trexidone, Ethosuximide, Prunidone. 2

Antiviral Drugs ; Introduction, Classification and general mode of activn, synthesis of Amantadine
Hydrochlon de, Idoxuridine, Methisazone

UNIT 1V
Antibloticy : Anubiotice tnlubiting srotem synthesis, [-lsciun rings. Synthesis of Peweillin-G,
Ampicillin, Azioxyaillin, L‘I.lur.mx;»hruiwl.(‘.:phulu:.w:m. Fetracyclin an Streptomyein
Antihistamines : Iatroduction, Classification and gencral mode of action. Synthesis of Pheavaniine,

" Analgesics and Antipyretics : Classification, Nonnareotjc uidgey.c. Sy thesis of Mefenanic acid,
" Diclofenac

SUGGESTED UOOKS AND REFFRENCES

Lo L S@ e, dane Loncepts Phariacoiogy (3% ), Malraw-till Protess ik, 2003
2. B.Rutzusng Base and clinical Phastiacology (11" edn ), MeGraw-Hill imedic al, 2009 i
3. A Burger, ME Wolft, Medicinal Chemstry und Doug Discovery, Yok, Ju Wiley, 1994 "
4. Ogtmao & Gilinun, Pharmacological bsis of Therpeutics, McGraw-Hill, 2008, ‘
3. '8.8Ferdeys & J.R Dimmock, huwmuonmmldts?uw.xﬂ'u_\m&xw. 2000 ;
6. AR, Modicioal Chemistry, New Age International, 2007 £
1. Hfhngt & V. K. Kapoor, Medicina! and Pharmaceutical Clhewisty, Valiabh Prakoshan, New Delnig
2004 ' o
8 D Wedaicer, Surategios for Orgaue drug Synthesis aud Drsign, Joha Wiley, 198 ’
9. A Qringauz. Inteoduction to Medicina Chemistry: How ""‘ﬁ' sctand Why? Jobn Wile  wnd Sony, 1997,
10. arm aud Patrick, Introduction to medicinal Chemistry (3™edar), QUP, 200¢ .
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CHE E03: PHARMACEU T AL CHEMISTER Y 1)

4 Credit (d hrsimeck

Uait |
Dosage Forw Desipy

| Yy 5 > c . ' . "o .'a »e - 5 2 :
Need for dosagze form, General consideruiions fo; dosuge form desiy i, Definivon I ‘ypes o

Flavowing,  sw cienuiy  and  culeanng
preservation,  prese vauve  selection gerera

Flamaceaticals  angredients  und exlimients,
pharmacelticals, Preservatives wenlization  ugd
considerstion, and mode of Lot

Uit 11
Solid Modified —Release Drug Delivery System
Rationale for extended release pharmaceuticals, Drug candidates for exiended-release products,
Extended.release technology for oral dosage forms, Delayed- release oral « osage formns
Transderaal drug delivery systems
Transcemma!  Jrug delivery  systems-  introduc ben, factors affecting  percutaneous aLsLIpLLL,
pervutancols aosorption enhancers, Advantages and disadvantages of TDL S5

Unit 111 :
Novel Dosage Forms
Novel drug delivery systems- introduction and cowposition, lontophore. is (IP) wid phorophoresis,
Mucoadhesive system, Medicated gumns, Intravaginal drug Jelivery syster 1, Intrautenne progesterone
drug delivery <ystemy , Bioadbesive veginal pel, Dinoprosione Vaginal nsen, bty Long-neting
purentenad 5. stonw, Liparomes as vy delivers velucle:

Unit 1V
Producis of Biatechuology
Inreduction, Techniques for the production of biviechnologic products, Products of biotecknology
such as AnLecougulant Drug; Lepirudia (Refludan) Antisense Drugs: Fomu virsen Sodium (Viuaveus),
Erythropoiciing, Epoctns Alfa, Growth Factor: Becaplenmia, Humun G owth rlormone, Systenuc
Growth Honroae, Interferons and Intedleukins

BOOKS AND KEFERENCES
. Orgaaic Medicinal and Phamaceutical Chemisuy, John M. Beale, Jr., Job s HL Block, Wolters Kluwer
2. Ansels Fharmaceutical Dosage Fonus and Drug Delivery Systems, Loyd '/ Allen, Wolters Kluwer

3. Drugdelivery : principles and applications , Binghe Wang. Teruna Siohan v Richars solterg, John
Wiley & Sons,
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\ CHE E04: ADVANCED PHARMACEUTICAL CHLUMISTRY

= 4 Credit (4 hrs/week)

Biotzchuolugicul Applications of Enzymes

Large-scale production and purification of enzymes, lechniques and ma thods of immobili
cnzymes, eflect of immobilization oy enzyme activity. applicaticy of
clizymes m food and dnnk gudws ¥ -Trewing ang chcc;:va:w.i::'&,
aS targels for crug design Ol sl ases

technology

2aton of

<2TePS ton Srowm slarch, SR2VNIeS

J 9 1 o wokanlll r - e . n
P enTyies, cazyie therapy, ez mes an recunitant DNA

UNIT U
Prodrugs Approaches (o Drug Delivery

Introdusyer,, Lasic convepts. definition and applications, Prodrug ~C5ign  onsiderations, Mrodrugs of
various functional groups. Lster prodrugs of sehpownds coutaining -COOH or ‘OH, Prodrugs of
compounds coataining amudes, unides, and other acidic NH (Maniich b.ses any Nea-Acyloxyalhn!
derivatives, Prodrugs of amines, Prodrugs for compounds containing carbo il groups

[ntroduction, Background infonmation, Therapeutic use of radiopharm secuticals, Representative
rsdiophasmiucenics! drugy and primary uses, Mode of actions of some imp cant mdiopharmuceuticals
fuch o Techneiwm-99 i, Svontivm-89 Chloride. Ytinum-90 and Thallous 201 Chionde,

UNIT IV
Noo radioactive Pharmaceuticals in Nuclear Medicine "
Introduction, Mode of action and use of Acetazolamide, Cimetdine, Mpyudamole Adencsins.

Furosemide and Vitamin BI2, Practice of nuglear poarmacy. Procurement ay 4 storsge

SUGCESTED HOOKS AND REFERENCES
1. Bioorganic Chemistry: A clicu. ca) Appraach 1o Erayme Action, Hermiang D gas and ¢ Peany, Springey
Verlag
3. Understwicing Enzynes, Trover Palmer, Prentice Hall.
). Eazyme (t emistry: Impact sad Applications, Fd. Collia J Suskluig, Clemisu o,
4 Dwug Delivery Praiples and Appbeations, BingheWanget | , Wiley Inters. ience
5 Phamaceutical Dosage Forms and Drug Delivery Systems, Loyd V. Allen juuior ¢z al., Wolters & luwel
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CHE A2 PROJECT WORK

Proo . Work: 12 Credits (180 hry)
EeS . Max. Marks: 100 .

Projact report duly signed by the project guide will be submitted at the en. of Project work
The EoSE assessment of the Project Work shall be as per University guid lines
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