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Credit-based Semester System with continugus assessment.

Y

To acquire a Master degree in Chemistry, a candxdate is required to ears minimum of 120 credits with grade
E or higher.

Credit registration at least once in all Compulsory Credit Course {CCC) and earning all credits for
accumulation of the prescnbcd minimum credit with gmda E or higher grade i in all CCC will be binding.

SCHEME OF EXAMINATION:

» Each Semester shall bave continuous assessment whxch shall inciude ioternal assessment in theory
and practical by internal examination/seminar/oral exammaﬁmfvm-voce etc, besides assessment of
candidate’s regularity and performance in the class .

¢ A candidate hasto pass in the continuous nsmsmcm as well as Eo$E (End of Semester Examination)
paper separately,

¢ Each EoSE of theory paper shall carry 100 marks apd will be of 3 hours duration. Candidate has to
attempt five (05) questions in all, All questxons carrying equal marks.

s Part ‘A’ of the theory paper shall contain 10 Short Answer Questions of total 20 marks; based on
knowlcdge, understanding and applications of the topics/texts covered in the whole syliabus. Each
question will carry two (02) marks for correct answer.

¢ Part ‘B’ of the theory paper will have total four questions of 20 marks each fraraed by taking one
question from each unit with intemal choice. The limit of answer will be five pages.

+ Rach Laboratory EoSE will be of six hours durations and involve gboratory experiments/exercises,
record and viva-voce examination with weightage in ratio of 75:25.

*  The Practical examination will be condumd by board of examiners coasisting of one mtcmal Cto be
. sppointed by the Head of Department) and one exiernal examiner (1o tis appointed by the University).

¥ ¢ The medium of instruction and examination shall be English only.

' COURSE STRUCTURE _ e
.+ ThoCredit Courses of the programie have been classzﬁed 2 beicfw o

s CCC Compulsm’} CoreCoume
+ RBCC: ElecﬁveComConm B
+  SSC: Self Study Course

s PRI Project Work
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o, M.Sc. Chemistry | & Il Semester (2014/)0) lll & [V Semester (20)6-2¢)
. TSubject | Course Tite Course | Crodit iszsctku,!wmk""EoSE
No | Coda Catagory — hrs)
LI TP Tnt P
‘{1, ICHE 701 - | Advanced Inorganic Chemistry-1 cCe | 4 4 0 6} 3 0
2. {CHE 702 Organic Reaction Mechanism cCcC 4 4 01°0 3 Q
3. |CHE 703 Quantum, Surface and Electrochemisiry CCC 4 | 4101 0] 3 0
4. ICHE 711 - !Chemistry Core Laboratory-1 CCC - 8 010} 9! 0! 8
5. |CHE AQ1 Spectroscopy - | . ) ECC. 4 4 0 Q 3 0
{86, |[CHE AD2 Analyticat Technigues . ECC .4 4 04 0 3 0
7. |CHE AD3 Green and Sustainable Chemistry ECC 4 4 1 0 0f 31 0
8. ICHE A11 Elactive Laboratory—‘t €CC 61101810 8
8. | Subject | Course Title . Course _[Credit] Cuntact Hoursweek [EOSE |
No | Code v Category | 1 - Xhrs)
. : . . L Li TPy Thi P
1. CRE 80T | Advanced Inorganic Chemistiy= T €ee 4 | 4101 0] 310
3. CHEB0Z  Blereochemistry and Organic Reaction | CCG 4 T 4]0]06] 310
. MechaniBm - 1) N 2 4 ‘ .
3. CHEBO3 | Theanodynamics-and ChomicalKinatics |CCC ' 41 4 1 B8] 0] 3.{ O
4, CHE 811  |Chemistry Cote Laboratory-2 CCC | & Lo} 81 61 8
8, EHEAM Spectroscopy ~ il : ECC -t -l -4710-1.-01 371 0
8. CHE AL . |Environmental Chamistry ‘ ECC 147410707 340
7. CHEDOT  {Biomoleculeg -1 - £CC 4 147070131 @
8. CHE A1Z Eféctive Laboratory.~ 2 1ECC KEBEIEREIERE:
_THIRD SEMESTER ‘ : o
8. | Subject Course Title .| Course Credit] Contaxt Hoursiweek  EoSE 3
No | Code Category - | - S Ef‘l
- D A
1__CHE901 __|Organolransition Metal Chemistly | CCC 4 [0 [0 13 B
2. CHEo2 Organic Synthesls ~ | : cCcC 4 14 ¢ 13 B
3. CHE o3 Bio-Physical Chemistry R e . 4 14 G D 13 0
"ECHE 911 {Core Laboratory - 3 N {CCC 8 {0 6 8 {0 B
Theory Elective - 1 L - ECC .4 4 B 10 13 D
Theory Elective - 2 ’ _|ECC -4 14 0 10 13 D
Theory Elective ~3 - o ECC 4 14 0. 10 13 D
Elective Laboratory-3 - - | ECC "8 6 10 19 10 B
ESTER . '
Course Title JFEOSET. -
&‘msmwsmduamms”‘ A EilENEs
_{Organic Synthesls 1t o T 7 D I
‘Mvamedphyswehmcsw "8l 310 1.
.ThaoryEtadive -1 G131 6.
1¥heory Elective -2 DRSNS
}‘heomElecﬁm -3 NANREE N
"~ Froject Work NER A
S e
Dy Ra istran -
. {acadamic) ~
J{'«I.fmy}:%‘_rs%;yo &ajasthan '
3 i «
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Electiye Core Courses (ECC) groups
. A Incegrated / Allied Chemistry
PEF2 3; Inorganic Chemistry group
C: Physical Chemistry group

D: Organic Chemistry group
E: Pharmaceutical Chemistry group
S. No. | Course Code Elective Paper Title ‘Prerequisite Semester
1. | CHE ADI Spectroscopy ~ 1 1
2. | CHE AQ2 Analytical Techniques i
3. | CHE A03 Green and Sustaibable Chemistry - !
4, | CHE A4 Spectroscopy ~ I i
S. | CHE ADS Environmental Chemistry 1
6. | CHE B01 Bioinorganic Chemistry il
7. | CHE B02 Supramolecular Chemistry 11
8. { CHE B03 Inorganic Polymers - 111
9. 1 CHE B04 Advanced Bioworganic Chemistry CHE BOi v
10. { CHE B05 Materials and Industrial Chemistry L {1V
CHE BO6 Photoinorganic Chemistry - v
CHE CO! Advanced:Electrochemistry — { . I
CHE C02 Advanced Chemical Kinetics— [ - ]
CHE C03 Chemical Analysis - oo tm
CHE C04 Advanced Chemical Kinetics— 11 1 CHEC02 _ v
CHE C05 Advanced Electrochemistry ~ I .. JCHECOL R\
CHE C06 Advanced Nanoscience and Nanotechnology S R
CHE DO} Biomolecules -1 - o
CHE D02 Heteroeyclic Chemistry — 1 . R |
CHE D03 Natural Product - [ . - j
CHE D04 Medicinal Chemistry — 1 - §ill {
CHE D905 Heterocyclic Chemistry — I 'CHE D02 TV
CHE D06 Natural Product -] CHE D03 v
CHE D07 Medicinal Chemistry = 1 CHE D04 IV
CHE EQ1 Pharmaceutical Chemistry -1 ' ) i
CHE E02 Biomolecules Ii ‘CHE D0} I -
CHE E03 Pharmaceutical Chemistry —11 : CHE E01 {1y
CHE E04 Advanced Pharmaceutical Cliemistry . PV
CHE Al Elective laboratory — 1 [
CHE Aj2 Elective ldboratory — 2 13
CHz B} Elective laboratory —~ 3 - m
CHEC11 Elective laboratory ~3 . 1 L
, | CHE D11 Elective laboratory - 3. o 1 A
334, FCHE Ell Elective laboratory — 3 . [ B
33 FCHE A21 Project Work -~ PRJ v -

Inaemesters 1Ll and IV, Theory clective papers 1-3 to.be ogxed
Phatma group students may opt D04 and D07 as third elestive: ma;i}
- = 3will be accordiisg 10 the opted Elective Theory group, :

&g%;ﬁo Deépartment will inform the students about the mmunumlmaxmm num"beer of Llectwe courses-offered o studeriis:gr
L the begitning of each semester based on the courses optsd by. students-ang availebility of faculyy. ~ -

Ws!er, mspeaveiy Electives Labo’ atp

“four élective groups ‘offered (B,C

IIm va«:&&,&y of Ratus
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5
SEMESTER - I
e

CHE 701; ADVANCED IN

ORGANIC CHEMISTRY - j
(Theories of Bonding,

Spectroscopic methods ang Nuclear Chemistry)

4 Credit (4 hrs/week)
' UNIT .- ‘
Stereochemigtry and Bonding iy Main Group Compounds;

Limitations of VSEPR Theory, dn-pr bond, Bent rule and energetics of hybridizan_‘on, somie simple
reactions of covalently bonded moleculeg SRR R o

Metal Ligand Bonding:

Limitation of crystal field theory, molecular orbital theory, ang introdution to ligand fie
‘bonding in octahedral and tetrahedral complexes, n-bond '

Id theory: g-.
ing apd__mglcgul ar orbital theory,

Electronje Spectra of Tran
Spectroscopic ground stateg
metal complexes (d'-d® stat _ Q> Racah Parameters (B
parameters, charge transfer spectrg,

Optical Rotatory. Dispersjop (ORD),
Transition Metaj Complexes

Y active metal chelates and
stic exchange coupling and

SUGGESTED BOOKS AND REFERENCES | R .
g Inorganic Chemistry, Principles of structure and Reactivity, 4% Edition; James E. Huhgey: Eljeu A
Keiter: Righard L. Keiter SR e

Ay

Bhorganic Electronic Spectrosco ;
.&ompmh&usive Coordinalio‘ Cheglistry ods,, -G
#8iregamon, 1987 Vol. 2. R L
" Mutlear did Radiochemistry: G. Friedlander, J. W, K aniedy

Wiley: NY, 1981 )
&sl:n?ﬂmﬂs of Nuclear Chemistry, H. J. Arnikar; 4* Eds,NewA
‘Muclear and Radiochemistry:* Fypdainant:

Amental and Applidations
Heiurich Lieser; 3" Edn., John Wiley &8 2013,

fow, Pergamon, 194,

nd J; M. Millegs 3% 4

3  Unio (Beadempgy .
v Universipg ofRafasthign
e TR R

. e i i e e« g



" CHE 702, ORGANIC REACTION MECHANISM
4 Credit “ hrs/week)

. f dexemumng reaction mechanism,
feaction, kinetic and thermodynamic tontrol, Hammond'

noid compounds, alternan; and non-alternant
ar orbitals, annulenes, antz-aromaticity, homo-

AlipHatic Nucleophilie Substitutioy

¢ Snl, S\2, mixed Sn1-8y2 and SET mechanisms, The Sni mechanjsm, The neighbouring group
mechanism - participation by 7 gnq 0 .bonds, anchimeric assistance. Classica] and nonclagsica]
carbocations, phenonium ions, norborny] System. Application of NMR Spectroscopy in the detection of
carbocations, Nucleophilic Substitution af the allylic, ah‘phatic trigonal and g vinylic carbog,
Reactivity . effect of Substrate structure, attacking nucleophil, leaving "’gf_oup"'énd'reaction: medium,

ture, leaving

The SyAr, Sni, benzyne and Spy1l mechanismg, Reactivity . effect of substrate strue
niles rearrangements.

group and attacking nucleophile, The von Richte, SommelebHauser and S

Aliphatic Electrophilic Substitution S
Bimolecular mechanisms - g2 ang Sei. The Sg] mechanism - electrophijic substituti
by double bong shifts. Effect of substrates, leaving group ang solve ]

omatic Electrophilie Substitutiog : '

¢ arenium ion mechanism, orientation and feactivity, energy profile diagrams, The ortho/para ratio,

) sactivity in substrates and
electrophiles, Diazonium coupling, Vilsmeir reaction, Gattermang-Kocy reaction.
“Free Radical Reactions -

Types of free radical reactions, free radicq) subsﬁtution-mgchanism, mechanism at an ‘aromatie v
bstrate, tieighbouring group assistance, Reactivity of a__liphaﬁg and. sromatic subsu‘falies_“ af's \
Mdgcht:ad ‘Reactivity in the altacking radicals. The effect. of solvents on reast vity, Allyﬁc i

Ogenations (NBS). Oxidation of aldehydes t ca:b,oxﬂfc’?cfds?amoxidﬁ-‘-ion? coupling of al
Ad arylation of aromatic. compourds by diazonijum salts, Sandmeymreactxon.Frcc '
ngement, Hunsdiecker reaction, ' UL !

s to Carbon-Carbon quﬁpleBo!;‘d’S' s L
tic and stereochemica] aspects :,:Qf--'_zfaddi‘tion.”ttaCﬁons"finVQIVin' ‘electoph %
: Tadicals, regio- and. chémoseleqtivity;".'<0ri¢;i§aﬁ0ﬁ,--@Qgi@aﬂm = ARAon 15 cycls
. Hyxrogenation of double and triple ‘bonds, hydrogenation of aromatic. pugs,

schael reaction. Sharpless asymmetric epoxidation. - e




Addition to Carbon-Heteroatom Muitiple Bonds
hjecRinism of metal hydride reduction of saturated and unsaturated
4 nitriles. Addition of Grignard reagent, or; i

unsaturated carbony] compounds. Witti

' d
enolates - Aldol, Knoevenagel, Claisen, Maanich, Benzoin, Perkin an 3
Elimination Reactions o ' '

d. Reactivity, effect of substrate
Mechanism and orientation in

ie Academic & Professional.
Macmillan,

| | \/\'I .
Dy. Regists
| ¥qg§§ﬁk'”§”
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CHE 703: QUANTUM, SURFACE AND ELECTROCHEMISTRY
4 Credit (4 hrs/fweek)

UNIT -1 T
Introduction: Historical background ~ Black body Radiation, de-Broglie concept, Heisenberg’s
Uncertainty Principle. Postulates of Quantum Mechanics, Operators- - Linear, Commutator,

Hamiltonian, ‘Hermitian ang Angular Momentum Operators, Eigen Value and Eigen Functions,
Schrodinger’s equation, wave function, physical significance of 2.
Application ¢ Schrodinger’s Equation to (i) particle in one dimerisional box, (ii) particle in three
dimensional box, (i) Simple Harmonic Oscillator, (iv) Rigid Rotor and (v) Hydrogen atom; Radial
and angular wave functions, quantum numbers and their significance.

Angular Momentum: Ordinary angular momentum, Eigen functions and Eigen values of angular
, iti gular Momenturn; Spin, antisymmetry and Pauli's

Molecuhu- Orbital Theory: Basic ideas, criteria of forming MCs, LCAO }Concept Huckel's
Molecular Orbital (HMO) theory for conjugated organic systems. Application of HMO to ethylene,
allylic, eyclopropanyl, butadiene and cyclobutadiere system. - S

UNIT-1 = 0 B
Surface Chemistry : . S A
Adsorption: Surface tension, capillary action, 4
equation), vapour pressure of droplets (Kelvin equation), Gibbs adsoy
‘surface area (BET equation), surface films on liquids (Electro-kinetic phenomenon)
Micelles : Surface active agents, classification of surface active agents, micellization, hydrophobic

interaction , crifical micellar concentration (CMC), factors affecting the CMC of surfactants, counter

ion binding to micelles, thermodynamics of micellization -phase separation and mass action models,
solubilization, micro emulsion, reverse micelles. .

UNIT -1V

‘-Electrochemistry

”Elcctrochemifstxy of solutions, Debye-Huckel-Onsager ‘Ueatment and its extension, jon solvent
“Hnteractions. Debye-Huckel-Jerum mode. Thermodynamies . of electrified interface. equatiogs,
PDerivation of electro capillarity, Lippmann equgti_ons_,(gurface _¢xcess), methods of detenn_inatibi;., A
Structure of electrified interfaces, Guoy-Chapman, Stern, Graham: D*"Vaﬂmbﬁm‘MOtIW&tls, Tobih,
Bockrls, Devanathan models; Over potentials; eXchange, current density derivation of Butler Vol -
balf waye potential and its significance, -

quation, Tatel plot. Polgrography theory, lkovic equation;

UG mBOOKSANDREFERENCES
- 1. Bhysical Chemistry by P.W, Atkins, ELBS.
¢ 20 Atroduction to Quantum Chemmistry, A K¢

4

S 3 3 . : RAAK L shaietagbi Tos
6. ‘Modemn ElectmchemxstxyVotI&H,J M. Bockrisand A K
7 Phiysical Chemistry by Puri; Sharma asid Pathania Yishal);’ghlj atis

7
ik AR T SRR B T B

)
w1y £ :

R e e
8 Dy Regisfrar -
(Académic)
University of Rajasthan .
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~
b,

using . H,Q, HCj

¥ H1d on¢ solid) gr (two solids)]
, 3, Ether of other Feagent ang ientification of
Components using chemjca) tests, IR Spectra for functiong] group identificatiop ‘
derivatives.

C. Experiments based on .
urface tensjop :
i. To study Surface tepg
i To determine the
tension techniques,
Adsorption

i Adsorption of Oxalic acid

ion concentration rel
critical micelle

i, Acetic acig on charcog] '

Viscosity, Solubility gnq

Experiments based op determinatioy of
Viscometer.

ii. Study

; ;Jecn-olyte/electrolyte by
! ectrolyte ' '



CHE Ag]: SPECTROSCOPY - |
4 Credit (4 hrs/week)

» rigid rotor model, effeet of isotopic
2 intensjties, non-rigid rbtor;‘suark' effec”t',"'nuclca.r and electron
Vibrationaj Spectroscopy: Vibrationa] énergies of diatomic molecules, zero point energy, force
constant and bond strengths; anharmonicity, Mopge potential energy diagram, vibration-rotarion
Spectroscopy. P.Q.R. branches, breakdown of Oppenheimer approximation: vibrations of polyatomic
molecules; selection rules, normal modeg of vibration, 8roup frequieriéies, overtonies, ‘hot bands, factars
affecting the bang positions and intensities, far [R region, metal ligand vibratiops

Ramap Speotroscopy: Origin, rotational and vibrationa] Raman Spectra of diatomic molecules,

Electronic Spectrosco Py

Molecular Spe'ctroscopy: Energy levels, molecular orbitals; vi.l‘oroai"c;i‘»,transiqm‘s,v vibratiopal
Progressions and geometry of the excited states, Franck-Condonf-"princ‘ibfe, “electronic spectra of
' polyatomic molecules. Emissiop Spectra; radiative‘ and non-radiative decay, internaj ‘conversion,

Photoelectron Spectroscbpy: Photo—eiec_tﬁc effect, ion'izat'ion‘ - process,  Koopman's theorem,
Photoelectron Spectra of simple molecules, ESCA, chemjcal-informa‘tion from ESCA;;Auger- electron

Magnetic Resonance Spectroscopy |
" "Nucleap Magnetic Resonance: Basic Principle, Spin Juantum number, ingeractioy between Spin agd

-

. -5 1A Magnetic Field, Larmor Precession, Relaxation Times; Continuous Wave: NMR Spectroscopy,

nstant. Nuclei other than hrydrogen: Nuclei with spin ¥ (B¢, P ip,
i greater than , (N, 'B) _

NpoRhids - geometry, electronegativity, charge, oxidation  gtate,
: eﬁ{two Or:more than two types of NMR active nuclgu in & cog
OP(ONFH, HP(O)F,, BH,), R -
 Spin Resonance: Basic principles, zero field splitting ¢

$8tropic Hypertine coupling, spin-orpy coupling and s

p "YRlue, its applications to ‘th'e"studiy,. of free radicals & fast réaﬂ"cgig;ns_‘._a;nq‘gpp]icg g

SPIN polarization for atoms and transition metal ions:

RE <G

bg;;cr Spectroscopy: Basic principles, spectral parameters ang speclmm d;splayapphcauonsoj
alques to the studies of (1) bonding and structures of Fé** and Fe”"icgqr.popnfmem
. ! k““‘/ ;'vfwzf
| 10 q.

N
| Oy ~ 3
N Aot 4 S—

> ¥ /i
J - [
Dy, Régistrar
, Acads Mic)
Usiiyg Ry «i25Nhan

Transform NMR Spectroscopy; Introduction to Chemicaj Shiﬁ,“S}aisl-s!;l)gn Coupling, Coupliiig :
i S

. " 7Sn, ete.), Nucle with:
« Quadrupole effects; factors effecting chemical shift i molgaggc

o0 metal complexes; spin Hamiltonian, - spin denmﬁes&nndConneu elationshigy
- P o . : ; B ~ L : - «,}
uding thos§

d :.“)“ AW el RN Dy

)



' SUGGESTED BOOKS AND

of intermediate spin; (ii) Sp**

- struclbre; and (jii) detection of oxidation state

tron Microscopy; Basic

I. F undamentals of Molecular

Modem Spectroscopy, J.M. Hollas, Johy Wiley.

and Sa** compo s, natu
and in equivalent MB

principles of Electron Microscopy
- @pplications in structura] analysis. '

REFERENCES

Spectroscopy, Banewell and McCash

2. o o

3. Applied Electron Spectroscopy for Chemical Analysis D, H. Windawi and F.L. Ho, Wiley Interscience.
- 4. Physical Methods inChemisn-y,'R.S.D'tago, Saunders College. SR :

5.

6.

7.

8.

9,

Chemical Applications of Gro

uction to Molecular

Electronic Absorption Spectroscopy
Basic Principles of Spectroscopy, R.
Theory and Application of Uvs

. Introduction to Photoslectron Spectroscopy,
11. Introduction to Magnetic Resonance, AC
Spectroscopy in Inorganic Chemj

- 13 NMR, NQR, EPR and Mossbaues Spec

10

12, NMR

up Theory, F.A. Cotton.

and related Techniques, DNS
Chang, Mc Graw Hill,
pectroscopy, H.H. Jaffe and M. O
arrington and A.D, Maclac

stry, J.A. Iggo, Oxford Univ
troscopy in Inorganic Chem: :

:

P . -

toms. |
SEM. TEM, AFPM: and their

FEY

: unds} nature df.”ﬂlr-b bond, ¢oordination number,

lan, Harper & Row,
ity Press: Oxford, 1999, pp 1-21;

» R.V. Parish, Ellis Harwood,

Ui @




4 Credit 4 hrs/week)

A, constant and indetermingte,
» Slgnilicant figures gpg computau'on*'rules, mean . and
distribution of random CITOrS, variance and confidence interval, paired I-test, least
| Square method Correlation and regression, linear régression,
UNIT
Sampling iy analysis '
Defmition, theory, basis and techniques of sampling, sampling statistic sampling and physical state
crushing and grinding, hazards i sampling, techni of gases, fluid solids, and
particulates, minimisag: umples

»-high pressure ashing
g and gravity separation,

ent and constang Ppotential,
Atomie Absorption Spectroscopy: - ' ol
Intr tion, principle, Grotrian diagram, instrumeutation, applications, detection limit, Seusitivity ard
L vantages,
" SUGGESTED BOOKs

AND REFERENCES '
Mendham J., Denney R.C., Barnes . D., Thomas MJK., VYogels®
analysis, 6" edition, Prentice Hall, 2000,

M. Hayes and G. M-
“Bhiiladelphia: Saundets, 1976
Bbsworth EAV,Dwa i

Dy Rewistrar

' "\"(’f'\."'iﬁd"mic’) '

Aniversity \:»fkajas;hlan :
- DTAPURT

12




CHE A03; GREEN ANp SUSTAINABLE CHEMISTRY

4 Credit 4 hrs/week)
. UNIT -
Introduction, principle ang concepts of Greep Chemistry
Need for green chemistry; I,

ception and eyolyt
th their €xplanationg

stry in day o day life,

chemistry i

ion of greep chemis;
Green chemj

ry; Twelve principles of green
and €xamples; Desj

ynthesis using these principles;

UNIT - 111

urces

fowave induced Synthesis; Microwaye activation, qQuipment, time and ener
benefits, limitations; Organic transformatiops under microwayes - Fries fearrangement, Diels.A lder
reaction, decarboxylation, ° i ' i feactive methylene compounds;

ation, physical aspects, applications in

reen Chemistry: An introductory

_ text, Royal Soafety of Cliemisiry,”
T. Asefa, G. Hutphjngs,,_Nanocafalys,is;’.S}"ﬁﬂi' anduapglié;ip‘qgg,q Viley:
Tinngsand, Introductioy o Green Chersjst i Chetical Soojcty.
Anastas » Handbook of Green ¢ cmistry, le Lty

Sy o
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-

A Laboratory Estimstions v ,
I Estimation of an acid using another standard acid

iv. Detérmination of percentage purity of <commercial soda

V. Determination of percentage of CaCOs in precipitated chalk

vi. Determination of percentage purity of caustic soda
vii. Determination of alkali content-antacid tablet using HCI

B. Organic Preparations (single step) . '

i Preparation of p-bromoacetanilide from acé lide,

- Preparation of P-bromoaniline ﬁomp-bromoacgtaﬁmdg.
iii. Preparation of m-dinitrobenzene from nitrobenzene,
iv. Preparation of m-nitroaniline from m-dinitrobenzene,

V. Synthesis of adipic acid from cyclohexanol,

vi.Preparation of 1,1-bis-2-naphthol (BINOL) from B-naphthol,
vii. Green synthesis of ‘.7—hydrpx)g4-methylgopmarin (Pechmann nd
Viil. - More one step preparations may be carried out according o requir

C. : Ex_perimelfm based on -
Ph_ase qu:ﬂibritun:

1. Determination of congruent compositidn and- temperatme
dipheny}amine-benzophenone system). o
ii. To construct the phase diagram for three Component system

fii. Study of distribution of benzojc acid in benzene and water to
- - in benzene. - :

acetate by sodium hyc_iroxxdg con

ination of the velocity constant, order of the feaction ¢

- : CHE All: CHEMISTRY ELECTIVE LAB-1

6 Credits (9 hrs/week)

sample .

of a bmary system (°3§°»_ |

(e.g., éhlot&énh;acetic acid -

dwe‘ﬂ" of activation

nixt re conductometrics




-
SEMESTER —1I

CHE 801: ADVANCED INORGANIC CHEMISTRY- i1
(Group Theory, Molecular rearrangement processes & Inorgdnicreaction mechanisms)
L - 4 Credit (4 hrs/week)

UNIT-I o

Symmetry and Group Theory in Chemistry - SR BRI

Symmetry elements and symmetry operation, definition of group, subgroiip, ‘coijugacy telation and
classes.  Point symmetry grop, Schonfilies symbols, representations’ of groups by matrices
(representation for the Cuns Cav, ete, group to be worked out explicity). Charaster of & representation.
The great orthogonality theorem (without proof) and its importance. Character tables and their use;
spectroscopy. Derivation of character table for Cay and C3, point group. Symmetry aspects of
molecular vibrations of H,0 molecule. ' Lo .

R LERT T T R oo
AL mangns Ok

- UNIT-IT

Molepqlgr Rearrangement Processes o R

Electton transfer reactions (outer and inner sphere), HOMQ and LUMO of oxidant and reductant,

chemical activation. Precursor complex formation and rearrangéthent, n ature of bridge ligands, fission

of successor complexes, Two-electron transfers, Synthesis“of coordinial lonconlxpounds \using electron

transfer reactions, mixed valence complexes and internal election tiansfer. ¢ . . T
B e neationMeshamiin 1

* Basic principles; lability, ‘inertness, stability and instability of ‘coordination compounds: general
principles and mechanisms of substitution reactions, of tetrahedral, square planar, trigonal bipyramidal,
square --pyramidal and octahedral. complexes; potential energy diagrams, transition states and
-intermediates, isotope effects, Berry's pseudo rotation mechanism; Swain-Scott equation.

R S 'UNIT-IV .
Inorganic Reaction Mechanism- II : - .
Substitution reactions of octahedral complexes; nature of substitution reactions; Theoretical -approach
to substitution mechanisms; mechanism of substitution’ reaction of complexes of cobalt; acid
. hydrolysis and base hydrolysis of Co (III) complexes. 1
.. Substitgtion reactions of square planar complexes; reaction of Pt (II) complexes; trans effect and
o +ts applications to synthesis of complexes; theories of trans ‘effect; thechanism  of substitution -
- kinetics of substitution of Pt(II) complexes; factors affecting the reactivity of square planar complexés.

-

BUGGESTED BOOKS AND REFERENCES | | S
.« Inorganic Chemistry, Principles of Structure and Reactivity, 4thEdition, James E. Huheey: Ellen A. Keitg:
mced Inorganic Chemistry, F.A. Cotion and G. Wilkinson.
Beoretical Inorganic Chemistry, Day and Selbin. | ‘ _
oncapts and Models in Inorganic Chemistry, Doughlas Mc Daniel. D’ /f o7 2
PO ctory Quantum Chemistry, ALK, Chandra (Tata McGraw Hilly o] )
- Dy. Regig
o (Academd
Univegsity
"

S e

i SR e SRl

#

eal Applications of Group Theory, F.A. Cotton. :

15
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CHE 8§02: STEREOCHEMISTRY AND ORGANIC REACTION MECHANISM II
“A

4 Credit (4 hrs/week)
UNITI
Stereochemistry |
Optical activity and chirality, elements of Symmetry, specification of configuration - molecules with
more than one:chiral center, D/L, R/S and Threo/Erythro nomenclature, _ ‘
Prochirality, Homotopic and Heterotopic ligands and faces, Enantjotopic groups and faces, Re/Si
Nomenclature, Stereospecific and stereoselective reactions, .
Optical activity in the absence of chiral carbon (biphenyls, allenss, Spiranes,
Chirality due to helicity. Chirality in the compounds containing N, § and P,
Geometrical isomerism in cyclic and condensed systems, Conformational analysis of cycloalkanes,
decalins, effect of conformation on reactivity, L
Cram's, Prelog's and Horeau's rules. Circular birefringence, CD, ORD, Octant rule, Cotton effect, The
axial haloketone rule. Determination of configuration (absolute and relative) and conformation,

ensa compounds).

Organic Photochemistry

Photochemical excitation — interaction of electromagnetic radiation with organic molecules, types of
excltations, fate of excited molecules - Jablonskii diagram, intersystem crossing, energy transfer,
photosensitization, quenching, quantum yield, Frank-condon: principle.

Photochemical reactions of ketones — Norrish type I cleavage, Norish type II cleavage; photo

reductions; Paterno-Buchi reactions; photochemistry of ‘o, P-unsaturated ketones, B,y-unsaturated
ketones. ' ‘ ' '

Photochemistry of alkenes: intramolecular- reactions of the olefinic bond - cis-trans isomerisation
(stilbene), cyclization reactions. 2

Photochemistry of aromatic compounds: photochemical . Tearrangement,  photostationary state,
isomerizations. ’

UNIT 111

Perloyclic Reactions

- Characteristics and Classification of pericyclic reactions, thermal and photochemical reagctions,
Moleoular orbital symmetry. Woodward-Hoffmenn selection rules, Fukui’'s FMO .approagh,

- " Woodward-Hoffmann's Conservation of orbital symmetty and corselation diagrams. and PMO

P ————-

; Teactionsy conrolatory and disrotatory motions, 4n, 4n+2. nv electron and allyl systerus
alence Tautomerism. ‘

oloadditions: ' antarafacial and suprafacial additions, 4n and 4n+2.7 ¢lectron systems: ‘Diels,.-.Alv."g'
jaction ~ stercoselectivity (endo, exo), and regioselectivity; normal and inverse electron: denia i
{ols=Alder reactions: asymmetric Diels-Alder reactions; retro-Diels-Alder reactions; 2+2 additiongy

e, 1,3-dipolar cycloadditions. Cheletropic reactions, L .
$sbpic rearrangements: suprafacial and antarafucial shifts of C-H wid C-C bonds. Ratentipn
version of configuration. 3,3- and 3,3-sigmatropic rearrarigenients. Claissn, C 1d-aza:
ngements. Fluxional tautomerism. Ene reac

oleaulpr Rearrangements: _ s
sohaniBtic aspests, nature of the migration, migratory aptitides; me

following rearrangements: Benzil-benzilic acid reasranggment, Fayot
fngement, Beckmann rearrangement, - Hoffmann rearrangement, Cur

vk

Dy. Registrar
- T1ar.., (Academicy
’ , Bl Y of Rajasthag
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reanangemem, Wolfr Icarrangement, Wittig Fearrangement, FritschsButtenberg—Wx‘echeH
Iaglangement, Stevens Iearrangement, Chapman Tearrangement, Wallach rearrangement,
Pizm‘achemical fearrangements: fearrangement of 1,4- and ,1,5-dicx;‘es, di-x methane rearrangement
iearrangement of Cyclohexadienone (conjugate ang Cross conj ugate), Dienonc-Phenol Iearrangemen;,

E. L. Eliel and Samue] p, Wilen, Stereochemjgiry of Carbon Compoypgs Wiley-Interscience, 1994
Nasipuri, StcreOChemistry of Organic Compoungs, Principles gng Applications, New Academic Science
Ltd,, 2012.

P, 8, Kalsj, Stcrcochemist:y: Conformation gng Mechanism, 7 editior), New Age Internationa] Publisher
Ltd, New Delhi, 2009. ’ : .

4. ], Claydcn, N. Greeves, §, Warren and P, Wothers, Organic Chemistry, Cxford Universiry Press, 2001,

5. Jerry March, Advanced Organie Chemistry; Reactiong Mechanismg and Structure, McGraw Hill, 1977,

6. E &, Gould, Mechanism ang Structure i Organic Chemis'try, Holt, Rinehart ang Winston,

7. FA Carey and RJ Sundberg, Advanced Qrgapic Chemistzy'PartéA, 5" Bd, Springer (2007),

gmais,

8
9. CK. Ingold, Structure angd Mechanism i Organic Chemistry, Cornel University Press,

Hc;u.sc,'Bcnjamin, Moderm Organic Reactions, .
12.ROC Norman and j M. Coxon, Principles of Organic Synthesis, Blackie Academic & Professional,
13. S M. Mukherji and S.P. Singh, Reaction Mechanism i, Organic Chemx’stry, Meacmillap,

14, R, B, Woodward and R Hoffmann, Conservation of Orbital Symmcn'y,- Verlag Chemie: Weinheim (1970).
1S, Ian Fleming, Pericyclic Reactions, Oxford Chemistry,

16. 8. Sankar&raman, Pericyclic Reactions- A Textbook, WiIey-VCH, Weinheim, 2005

17. Gllbert 4 and.Baggott J,, Essentials of Molecular Photochemistry, Blackwel] Scientific Publication,
8. TurroN.J,, W.A. Benjamin, Molecular Photochcmistry. ‘ :

Coxon I. and Halton B,, Organic Photochemistxy, Cambridge University Pregs.
22, Albright T, Buyrdet J and Whango M, Orbita] interaction in chemistry, Wiley vCy
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4 Credit “ brs/week)
_ UNIT.J

Classicg] Thermodynamics

j Brief resume of concept of I

) tivit activity Coefficient and jyg
Y coefficient of elcctrolytic solutions; detennination of
cients; ionjc strength,

' UNIT-I1
&taﬂsﬁcul"I‘hermodynamics

ms of partition
tal, Bose-Einsten Statisticy

UNIT-IH
Chemica} Kinetics - | :

Methods of detennim‘ng rate laws, collision th
tory, Arrheniug €quation and

factor, activateq complex
€ activated complex theory; joni ‘ .
Steady state kinetj :

101IC reactions, kinetic gg) effects :
¢s, kinetic ang thennodynamxc contro] o reactions, Ueatment of Um’molecular
factions.
Dynamic chajn reactiong (hydrogen~bromine
othane), Photoche

réaction, pyrolysis of acetaldehyde,
mical reactiong (hydrogen-br_omine and hydrogen-chl‘orine).

UNIT-1v

oral féatures of fast feactions, study o Tast reactions by flow method, rp

Motolysissand the nuclear magnetic re. od. © - .

Bllislon" theory of réaction rates, Ay, , , L temperature. on reaction rats,
ﬁv&tﬁd.._fcgomplex theory, Modifieg collision theory (steric offect) - -

lamics of urtiimolecyjar reactions (I L

. elwood - and Rice~Ram
Weeories of unimolecylay reactions), :
o :

Iaxat_ion-methdd; flash

ins, Physical Chcm:’stry, ELBS,_

' _Ldl,er,CbemicaLKinetics; MecGraw Hijp - y
amen and J, Kun‘acose, Kineticg and ‘Me_chanism, oﬂChemi(:z;l_Traqsform,z_;l iOn,,_';EI,Qm‘x_m., :

I'Glasstone, Thermodynamiss for Chemi,s\t;EaSteWestg ess, o PR G

FiIRAStogi and R R. ishra,,IntrodUCtioq_-;Qa{j,‘hgmicfﬁﬁr jerm ;dmgzr_i,icﬁﬁ,ﬁiwkasnEqblx‘éa;tibx_zﬁcs:use.

vgrharma and Pa,tham'ya,.Pn‘nCiplesofPhysical'Chemistzy ,,Shhl?u‘b’libatibn; E R

A
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- CHE 811; CHEMISTRY CORE L

-2 -
oy 6 Credits (9 hrsiweek)
ar ¥ - A
" A. Inorganic Preparations: Following selected inorganic ¢o unds and their sygjes by IR
Spectra, MUssbauer, ESR and M '

agnetic susceptibility m
sensitive compounds under vacuum, ,

i. Sodium thiosmphate. Na:S:O;.SHzO
ii. CuCL.2DMsQ"
iii

I Tetraamine cupric sulphate [Cu'(MthQi].HgO
iv. N,N-bis(salicylaldehydc)eﬂ:ylenediamine. Salen '
V. Copper glycine complex - cis- and tram«bis(glycuutp)Co D , '
vi. Cis- and ufans-dichlorobis(ethylenediammine)cobalt(lﬂ).cmo de, [Co(en),Cly)cl
Vii. Na[CrNEL)(SCN),) e -
Vil NiNHy)cl

B, Two Step Organic Synthesis '
i. Aniline - 2,4,6-.Tribromoaniline
ii. Aniline —  Diazoaminobenzene
iii. Phthalic anhydride — Fluorescein :
iv. Phthalic anhydride — Phtha!-ix’_nf_d"_e

V. Acetanilide = p-Nitroag

Vi, More two Step organic prep

ts. Handling of air and moisture

| 0 elock rpanet *H&i“‘ﬁﬂﬁd:,cfi'&@ﬁ@a ion
Hneﬁcquan‘-iodin.a;clogkumﬁon, " X Alon of tadids iop
ynamics a
termination of pwal molar va Im |
/ing similar intramolecy




CHE A04: SPECTROSCOPY—H '
s . "4 Credit (4 hrsiweek)

Uitraviolet ang Visible Spectroscopy
Various electronic transitions (185-800 nm) Beer-Lambert law, offect of solvent on electronic
transitions, ultraviolgt bands for carbony] ¢ompounds, unsaturated cérbonyl ‘ompounds, dieneg,
conjugated polyenes. Woodward—Fieser rules for conjugated dienes and carbony] compounds,
ultravio]et Spectra of aromatic Compounds, Steric effect in biphenyis,

Infrared SpectroscOpy

Characteristic vibrationa} frequencies of aromatic compounds, alcohols, ethers, phenols and amineg,
Detailed Study of vibrationg] frequencies of carbony] compounds (ketones, aldehydes, esters, amides,
acids, anhydrides, lactones, lactams ang conjugated carbony] compounds), Effaot of hydrogen
bonding and solvent eﬂ‘ec,t. on vibrational frequencies, overtones, combination bands and Fermj

Mass Spectrometry
Introduction, ion production - ElL CI, FD and FAB, factors affecting f‘ra,gmentan‘on, ion analysis, ion
abundance, Mass Spectral fragmentatjon of organic compounds common functiona] Broups, molecular
ion peak, metastable peak, McLaﬁ’erty-rcarrangement. Ring rule, Nitrogen rule, High resolution mass
Spectrometery, Examples of mass spectra] fragmentation of organic co. pounds- with respect to their
Structure determination,

Spectra - nuclear magnetic double Tesonance, NMR shift reagents, solvent effects. Fourier transform
technique, nuclear overhauser effect (NOE). -
UNIT IV ‘ .

Carbon-13 NMR Spectroscopy |
General consideration, chemical shift (aliphatic, olefinic, alkyne, aromatic, 'hcteroa:on;aﬁp angd
" Harbony] carbon), coupling constants. Twe dimension NMR‘spectro'scopy - COSY, NOESY, DEPT,
20 NEPT, APT and INADEQUATE techniques, o : ‘
Applications of 'Sp’ectroscopy = Problems. baseqd on UV, IR, NMR Spectroscopy and. Mgy
Pectrometry for structural elucidation of organic compounds, . »

GGRSTED BOOKS AND REFERENCES - | o F
Sﬁctrcmetric"Ide'ntiﬁoation} f Organfo Compounds, R.M:‘“‘Silve:atein'.‘. G.C Hasslcr‘andil?.‘c; Mor}m
R Wiley. \ | _ S S
Biadamentals of Spectroscopy,by Banwglil,and’McCash .
Froduction to NMR. Speo&oscapy..K'J;'Abfahm, I Fisher gndfB:"Lgﬂ._tug,ﬁm;'sy; e
golicetion of Spectroscopy ofﬂrgmﬁo'Compounds, J.R"Dyer;.*Pimtlpo Hall T

R g

Petroscopic Methods In Organic Chemistry D.H, Williams, I Flething; Tata MoGraw-Hilt;
Otganie Spectroscopy, William Kemp, Macmillan, '
Dy Registrar =
Unij (A“dQ
20 e Vf{"sj y OfR O
: t:»""‘ﬁ.rpuga’ 3tthan .
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CHE A05;: ENVIRONMENTAL CHEMISTRY
£ - 4 Credit (4 hrs/week)
"UNIT-I ‘ o
Atmospheric Chemistry ‘ ' ‘
Atmospheric layers, Vertical temperature profile, heat/radiation budget of the earth atmosp@cre
systems. Properties of troposphere, thermodynamic derivation of lapse rate. Temperatu:c inversion.
Calculation of Global mean temperature of the atmosphere. Pressure variation in atmosphere and
scale height. Biogeochemical cycles of carbon, nitrogen, sulphur, phosphorus oxygen, Residence
times. Sources of trace atmospheric constituents: nitrogen oxides, sulphur dioxide and other sulphur
compounds, carbon oxides, chlorofluorocarbons and other halogen compounds, methane and other
hydrocarbons. :
Tropospheric Photochemistry ‘ :
Mechanism of photochemical decomposition of NO, and formation of ozone. Formation of oxygen
atoms, hydroxyl, hydroperoxy and organic radicals and hydrogén peroxide. Reactions of hydroxyl
radicals with methane and other organic compounds. Reactions of OH radicals with 8O, and NO..
Formation of Nitrate radical and its reactions. Photochemical smog, meteorological conditions and
chemistry of its formation. S
- - UNIT-II
Alr Pollution: Air pollutants and their classifications. Aerosols-sources, size distribution and effect
on visibility, climate and health. ,
Actd Rain: Definition, Acid rain precursors and their aqueous and gas phase atmospheric oxidation
reactions, damaging effects on aquatic lifé, plants, buildings and health, Monitoring of SO, and NO,
acid rain control strategies. -
Stratospheric Ozone Depletion: Mechanism of ozone formation, Mechanism of catalytic ozone
csieplction, discovery of Antarctic ozone hole and role of chemistry and meteorology, control
trategies.
Green House Effect : Terrestrial and solar radiation spectra, major green house gases and their
sources and global warming potentials. Climate change and consequerices,
Urban Air Pollution: Exhaust emissions, damaging effects of carbon monoxide, monitoring of CO,
control strategies. :

UNIT-HI _ .
Aquatic Chemistry and Water Pollution. ‘
.Redox chemistry in natural waters, Dissolved oxygen, biological oxygen demand, chemical oxygen
‘emend, determination of DO, BOD and COD. Aerobic and anaerobic reactions of organic sulphur
‘and nitrogen compounds in water, acid-base chemistry of fresh water and sea water. Aluminium;
:nltrate and fluoride in water, petrification, sources of water pollution; ireaument of waste and sewags,
urification of drinking water, techniques of purification and disinfectipn.

t UNIT-IV
pviromniental Toxicology . 5
oxle Meavy Metals: Meroury, lead, arsenic and oadmliin, -causes of toxiclty, bloaccunuiafids;
Mrcediof heavy metals, chemicat speciation of Hg, Pb, As, énd Cd, Hiochentical and danigiy
ots, - S DG tcf
oxle Gpiganic Compounds: Pesticides, classification, properties and uses of: organochlorine: afif

nosphgres pesticides, detection and damaging effects. . ... - | G
¢hiprinated Biphenyls: Properties; use and"gnviron;ne,r;@ c_dnt'igqug;md effects,

, }’_“,'« ;F P
TR SN Nl
- Dy. Registrar
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Palynuclear Aromatic Hydrocarbons: Source, structures and as

‘ édﬂ’innd Environmental Disasters: Soj] composition, micro and
‘ aﬁﬁffzem, plastic and metals, Methods of re-mediation of soj], Bhq
mile island, Minamata disease, Sevoso (Italy), '

SUGGESTED BOOKS AND REFERENCES

London smog,

lutants,

ronutrients, sojl pollution by

.

8as tragedy, Chernobyl, three

1. Environmenta} Chemistry, Colin Baird, W.4. Freeman Co. New York, 1993,
2 .

3.

e

-

+ Chemistry of Atmospheres, R.P. Wayne, Oxford,

Environment Chemistry, A.K. De, Wiley Eastern, 2004, _
Environmental Chemistry, S.E. Manahan, Lewis Publishers,

» Intrbduction to Atmospheric C.hemish-y.'P._V.-' Hobbs, Cambridge,




CHE DO01: BIOMOLECULES I
, 4 Credit (4 hrs/week)

UNIT-I
Carbohydrates
Structure ‘and’ biological functions of derivatives of monosaccharides  like, Amino sugars -
Glucosamine and N-Acetylglucosaxnine; Carboxylic acid sugars~ Glucuronic acid and Gluconic acid:
Sugar phosphates- Adenosine triphosphate (ATP); Sugar alcohols- Maltitol and Lactito]. Structure,

nomenclature, properties and-reactions of oligosaccharides, Structure and biological functions of
derivatives of polysaccharides - chondroitin sulphate, heparin and hyaluronan,

I » and physical properties of fatty acids, Chemical properties
of fatty acids - methylation of carboxyl groups, halogen addition reactions, traxlsfomtatiqn of isolene-

type fatty acidsi to conjugated fatty acids and hydrogenation, Nomenclature, classification, structure,
and function of triacylglycerols, Phospho- and Glycolipids, Definition and classification of

i lipoproteins. Involvement of lipids in the formation of biological mem branes, Introduction of diol
| lipids, higher alcohols (Waxes and alkoxy lipids) and Cutin,

Amlno-aclds, Péptldes and Protein

Peptide bond," Chemical and énzymatic hydrolysis of proteins to peptides. Synthetic
Amino Acids Utilized for'Increasing the Biological Value of Food (Food Fom’fication) - Glutamic
Acid, Aspartic Acid, Lysine, Methionine, Phenylalanine, Threonine, Tryptophan. General Remarks,
Nomenclature, physical properties and SeNsory properties of Peptides, Structure and use of peptidas of
interest to food chemists - Glutathione, Carnosine, Anserine and Balenine, Nisin and Lysine Peptides
Secondary structure of proteins-a-helix, B-sheet, forces responsible for holding the - secondary
structures of proteins. ' ' ‘

. - UNIT-IV
- Transmission of Genetic Information from the Gene to the Protein .
*Nuolele acid' structyre and function - DNA, double helix, DNA 1 plication, Mutation and DNA repalr;
. BNA, types of RNA, . transcription, RNA modification, Geneti o, T : |

mistry, A, L._‘Leh‘n_ing,_cr; Worth Publishers,

%“ -

Y5 L.Stryer, W.H Freeman, é% -

stry; J..David Rawn, Neil Patterson, o ) A
sy, Voot and Voet, John. Wiley. - AT ’w
of Blochemigtry, BB, Conn and P.K. Stumpf, John Wilgy, Y Y IRy %

emistry, H.D. Belitz et.al,, Springer
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. ‘ CHE A12: CHEMISTRY ELECTIVE L
2 Laboratory Estimations
‘ i. Estimation of ferric ions in ferric alum,
ii. Estimation of Cr** ions in tannery waste,
iil. Estimation of available chlorine in bleaching powder.
iv. Analysis of bauxite with respect to Aluminjum (gravimetri
Synthesis of inorganic compounds and their characterizatio

i. Sodium hexanitri.tocobali_ite(ﬂ-l), Naj;[Co(NOz)d
il. Sodium tetrathionate Na,S,04 o

iii, Prugsfan blue, Fes[Fe(CN)g]; |

iv. Pcntaammmechlomcobaltalnchloﬁde. [CoCI(NH3)s)Cl,
V. Hext,lamminecobalt(m)chloride,

vi. Cis< and tram-K[Cr(CzOd;(H:O):]JH}O
B. Organic Quantitative Analysis

[CoNH;)¢]Cly -

AB-2 ‘ :
6 Credits (9 hrs/week)

-

lly).
by IR Spectroscopy

3

+ Estimation of amines using bromate-bromide solution or geef
ii. Estimation of phenols using bromate-
iii, Detexpﬁnation of number of hydroxyl

I. Determination of strengths of halides in a mj

v, Double displacement & acid bage titration o

. a NH(CI ~NaOH - Mi of CH;COOH & HCl
- b.NHCI -NaOH-MixmresofN}hCI'& HC
Precipitation titration » S

acetylation method,
bromide solution or gce

groups in an organic comy,

tion mettiod,
ound by acetylation

SIS e i e
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'CHE 901: ORGANOTRANSITION METAL CHEMISTRY |
' 4 Credit (4 hrs/week)

UNIT-I
Synthesis, Properties, Structure and Bonding of:
(Givin% some specific examples)
(i) m-bonded alkyl complexes
(i) '-carbene and carbyne complexes
(iif) n’- alkene and alkyne complexes
(iv) - allyl complexes
(v) n'- dienyl complexes
(vi) n’- dienyl complexes
UNIT-II
Metal nitrosyls, cyanides and isocyanides: .
Synthesis, reactions, structure and bonding in metal nitrosyls: nitrosyl complexes, metal cyanides and

isooyanides: cyanogens, cyanates and its analogue. Sulfur, selenium and tellurium ion. Diisocyanides,
reactions of isocyanide complexes and their uses.

, ‘ UNIT-IIX
Synthetic and Catalytic Aspects of Organotransition Metal'Chiemistry:
()  Transition metal organometallics in organic synthesis
(i) Homogenous catalysis by transition metal organometallics

"(8) Hydrogenation of alkenes
(b) Hydrosilylation of alkenes
(¢) Metathesis of alkenes ’ .
(d) Oligomerization and polymerization of alkenes and alkynes
(¢) Hydroformylation of alkenes
(f)  Acetic acid synthesis and other carbonylation reactions
() Oxidation of alkenes

UNIT-IV

ACatalyais _ , ‘ :

) Heterogenous catalysis by organotransition.metal .compounds. -
_Flgher-Tropsch synthesis: Methanation reactions, Synthésis of thethanol
Misetion of ZSM-5 Zeolite in stabilization of cirbing molsculs; anslicati
: ter gas shift reaction: Role of ZuQ/CH 03 in: the
shift; Role of Co catalyst. ' -
xional organometallic compounds: Rate of redtss
lecules in different coordination genmgtries, class

gasoline ~prodistin
of reastion 0414

TED BOOKS AND REFERENCES:
P, Collman, L.S. Hegsdus, JR:i:
ganotransition Metal Chemistry, U
@ &H, Crabtree, The Organometallic €

i AT Peatson, Metalloorgsnic Chismist
C. Mehrotra and A. Singh; Organo
 Candlin K. Aayler and-D.T Thomson, Reaotic
vi.L.H. Green, Organometallic Compounds, Vol. I1;

et
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CHE 902: ORGANIC SYNTHESIS-I

™

4 Credit (4 hrs/week)

- UNIT -1

Enolate Chemistry - ‘

Formation of enolates, kinetic and thennodynamic_ control. Renctions of enolate anions with
electrophiles: O vs C alkylation. Enolate condensation reactions: Synthetic applications of inter- and
intramolecular Aldol condensations, Claisen, Dieckmann, Knovenagel, Stobbe condensations,
Mukaiyama Aldol reaction. Boron enolates. Nozaki-Hiyama-Kishi coupling, Stereoselective enolate
reactions: diastereoselection, Zimmermann-Trax|er model, Evans mode], Noyori open-chain model.
Michael addition and’ related reactions, Baylis-Hillmann reaction, Robinson annulations. o
Halogenation, Reformatski reaction, ' ' ' 1

- UNIT-11
Metal and non-metal mediated oxidation S Co
Mechanism, sélectivity, Stereochemistry and applications of Oppenauer oxidations, aromatization,
dehydrogenation, cleavage of C=C bond, ozonolysis, epoxidation using pcracids,‘*Baayer-VilI'egcr
oxidation. Oxidations using FeCl;, DDQ, NBS, lead tetraacatate, selenium dioxide, Ag, Cr and Mn
reagents, periodic acid and osmium tetraoxide. DMSO-basad oxidations., Oxidation of S, Seand N
containing compounds, ' o

Hydroboration: Introduction, preparation of alkyle and alkenylboranes, Synthetic transformations:
Protonolysis, hydrohalogenation, coupling, isomerisation and displacement reactions, Preparation of
amines and sulfides vig hydroboration.

UNIT - 111

Metal and non-metal mediated reduction :
Mechanism, selectivity, stereochemistry and applications of catalytic hydrogenations (using Pd, Pt
and Ni catalysts), Clemmensen reduction, Wolff-Kishner reduction, Meerwin-Ponndorf-VerIey
reduction, dissolving metal reductions, metal hydride reductions (NaBH,, LiAlH,, DIBAL).
Stereoselectivity in hydride transfer reductions, Wilkinson's catalysis, Boranes in reduction,
Hydrosilylation.;Photo'red,uctfon.

, UNIT -1V
New Bynthetic Reactions | ,
ot Metal mediated C-C and C-X ocoupling reactions: Suzuki, Hepk, Stllle;. Sonogashira oréis
s coupling, Buchwald-Hartwig amination and Negishi, Kumada coupling reactions, -
=C Fomation Reactions: Shapiro, Bamford-Stevens, MeMurey resctions, JuliagLythggg
olefination and Peterson’s ste coselective olefination, ' T

Mulficamponent Reactions: Mannich, Biginelli, Hantzs B, Phaserind, Ut reaction, X

Clial Chemistry: Criteria for Click reagtion; Sharpless azid clogdditions. o g
Ol metathesis: Shrocks, Grubb's 1st.and 2nd gen atalyst, Grubb-Hoveydn catel
Ofeffh cross metathesis (OCMD), ring closing miesathesis (R “abjyalag opening metathesis (R
andebplications. s ' ' :

-Othe# important synthetic reactions: Eschc,mnoscpT&h?BE“ﬁ'.ag_meutaticn, Mtsuz?oﬁrcacd
Storks enamine reaction, ' ' Lk

GGESFED BOOKS AND REFERENCES | ¥

2008, -
: | e
° Dy. Registidr—

‘ung Formation Reactions: Pausan-thqd?_macupn;4"3&;@‘ voyolisation; .Nézar:owycu’&aﬁprx.; ;f

Carey A and Sundberg R.J., Advanced Organic Chermistry; Part By Resction anid Synthiosls; Sprin g‘*?,;:;,
. . » ‘ v ,’) ~ [ N rj,w;m‘:' ’ 5
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5.
6.
7
8.
9.

10. Gresns T, Wuts P.G.M., Protecting group in organic synthesls, John
11, Carruther W., Modern methods of organic synthesis, Cambridge Univ
12, Smith W.A,, Bochkor A.F., Caple, R,, Organic synthesis. The wlenoe

March J, Advanced organic chemistry: Reactions, miechanism and
alg]canyi C., Theoretical organic chemistry, Elsevier, 1997.

Smith M.B., Orgamc synthesis, McGraw Hill, 2002.

Nicolaou E.J., Classics in total synthesis, Chemie Verlag, 1996.
Corey E.J. and Cheng X.M,, The logic of chemical synthesis, John Wi
Fleser and Fieser, Reagents for organic synthesis, Wiley, 1967,
Wipf P, Handbook of reagents for organic synthesis, John Wiley & Sous, 2005, -

hind art, RSC, 1998.
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| CHE 903: BIO-PHYSICAL CHEMISTRY
", : 4 Credit (4 hrs/week)

Bt
o UNIT I

Biological Cell and its Constituents:
Biological Cell, Structure and functions of proteins, DNA and RNA in living system, Helix Coil
Transition,
Cell Membrane and transport of Ions: i :
Structure and * functions of cell membrane, ion transport through cell membrane, irreversible
thermodynamic treatment of membrane transport, Nerve conduction, Domman membrane equilibrium.
Active transport mechanisms. Autoanalyzers, Biological Half life, effective half Jife, Stable isotopes,
Radioactive tracer and dilution analysis,

Bioenergetics: _
Standard free energy change in biological reactions, Exergonic and endergonic processes, Hydrolysis
of ATP, Synthesis of ATP from ADP,
Blopolymer Interactions: N
Forces involved in biopolymers interactions, Electrostatic charges and molecular expansions,
hydrophobic forces, dispersion forces, Multiple Equilibria and various binding process in biological
Systems. Hydrogen ion titration curve, ’

UNIT 11
Statistical Methods in Biopolymer:
Chain Configuration of macromolecules, statistical distribution end to end dimensions, calculations of
average dimension of various chain structure, Polypeptide and protein structure, Introduction to
protein folding problems.
Molecular weights of biopolymers:
Evaluations of- size, shape and extent of hydration of biopolymers by various experiments,
determination of molecular weight of biopolymers by light scattering, sedimentation, viscosity and
osmotic pressure methods, Bio-degradable polymers, ’ .

. ‘Blossngors , | , | : -
~."'Deflnitton, Biosensor systemy; Bio receptors, surface’ attachment’ of bj ological elements, ‘Electz;o-

_ » osensors, _microbial  Biosersors, "
fowmprs, identification of blood. glucose (diabetes) and ' pregnangy test. by -
leotroghemical strip, S TR ‘

lucose monitoring, food analysis, DNA bj

Ain Cooper; Blophysical:€ 13
4, Ugndhyay, Biophysi 1emistry,
: Ehpng, Ju and Joseph Wang, Elec

Agidemic Press, Elsevier, 2008.
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CHE 911: CHEMISTRY CORE LAB -3
6 Credit (9 hrs/week)

4, “‘I\.,aiboratory Estimations

i,
iii.
iv.

vii,
viii,

xi:

xii,

g3 Determine the dissolved CO; in the given water sample;

Spectrophotometric  determination of Iron-phenanthroline complex: Job’s method of
continuous variations,

Spectrophotometric determination of nickel as nickel dimethyl glyoximate complex,

Find out the stability constant of metal complexes by Bjerrum's Method,

Analyse the given sample of Copper Ferrite (CuFe;04) & detsrmine the amount and percentage
of Copper and Iron volumetrically.

Determination of ferrous (Fe*) and ferric (Fe**) ions in the given solution.

Determination of Ca* and Mg** ions in a given solution and estimation of total hardness of
water,

Estimation of H;0; by iodometric method.

Estimation of Zinc involving Potassium ferrocyanide.

Estimation of sulphate as barium sulphate gravimetrically,

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

Analysis of the given sample of iron ore & determination of Silica ~ Gravimetrically, Iron
Volumetrically to find out their percentages in the given sample.
Estimation of Iron in Portland cement,

Separation & Purification Techniques;
i. Extraction of organic compound using separating funnel, Spxhlet extraction method
ii. Purification of organic compounds using Chromatographic methods
iii. Isolation of caffeine, casein, chlorophyll,
Quantitative estimations . :
iv. Estimation of number of Functional groups (phenol, amino, methoxy groups) in given
organic compounds ’
v. Estimation of amino acids and sugar in given samples.
vi. Estimation of citric acid / vitamin C in citrus juice.

Chemical Analysis
~ Determine the dissolved oxygen (DO) of the given water sample.

_+ Determine the biological oxygen demand-(BOD) of the given water sample:

Determine the Chemical Oxygen Demand (COD) of the-given water sample
Determine the Nitrate (NQ3") in drinking water sample,

Determine the phenolic substance in the waste water sample. - ,
‘Determine the amount of free Chlorine in gjven water sample; , .

‘Determine the amount of Fluoride'in given watérsample;

29:
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CHE B01: BIDINORGANIC CHEMISTRY o
4 Credit (4 hrs/week)
UNIT -1

Metals in Life Processes:
Role of metal ions in biological systems; essential and non-essential elements- macro minerals and
essential trace elements- synergism and antagonism among essential trace elements; active transport of
Na, K, Mg and Ca ions across the biological membrane; elements of bioenergetics with special
reference to elements of high energy phosphate bond. .

UNIT - 1I
Electron Carriers and Photosynthesis:
(2) Electron transfer in biology: Structure and functions of electron transfer proteins, Cytochromes and
respitatory chain, iron-sulphur proteins rubredoxin ‘and ferridoxins. Synthetic models for Fe S, cluster
only. ' ‘
(b) Photosynthetic pigments: Photochemistry of chlorophyll molecules; mechanism of photosynthesis,
Calvin cycle and Quantum efficiency. Function of photosystem- I and photosystem-1I. Cyclic and
noncyelic phototphosphorylation.

CUNIT - 11X .
Transport and Storage of Dioxygen: _ , ‘
Haem proteins and oxygen uptake. Structure and function of haemoglobin, mygolobin. Structural
model for dioxygen binding-co-operativity, Perutz mechanism and. Bokr effect; non-haem oxygen
carriers in some lower animals, haemocyanin and haemerythrin, Model synthetic complexes of iron,
_ cobalt and copper. '

UNIT -1V
Nitrogen Fixation: )
Nitrogen in biosphere, nitrogen cycle, role of microorganisms in nitrification, nitrogen fixation in
solls, Biological' nitrogen fixation and its mechanism, nitrogenase, Chemical nitrogen fixation and
other nitrogenase model systems.

SUGGESTED BOOKS AND-REFRENCES oo
L gAI.%wLippard and'J. M. Berg, Principles of Bioinogranic. Chemistry, University. Science-Books; Mill Valley,
S CAY1994.
© %2, HwX. Bertini, HB. Gray, S.J. Lippard and J.S. Valentine, Bioinorganic. Chemistry; University Sciente -
'+ Boolks, Mill Valley, CA (USA), 1994. ‘ v
3. P8 -Kalsi and JP. Kalsi, Bio-organic, Blo-inorganic and: Supramolecular. Chomistry, New &g
Intethational, 2010 . o ' it
4, ?z&;«?‘gﬁEichhom (ed.), Inorganic Biochemistry vol. I and II, Blsevier Salentific Publishing Co., Amaterd:

ailc P .
i Sﬁggan J. Lippard (ed:), Progress in Inorganic Chemistry, Vil 18 and 38, Wiley, 2009 ; ’iﬂ :

R R £
e
Dy Registraf
' {Acadenlltic')os!han
Universily of Rajas
S f%AIPUR . : :

S e G
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CH), p02: SUPRAMOLECULAR CHEMISTRY Lt
AR 4 Credit (4 hrs/week)

o CUNITL
Introduction ' o
Definition and development of supramolecular chemistry, classification of supramolecular host-guest
compounds. Nature of suprgmolecular interaétions: ion-ion interactions, ion-dipole interactions,
dipole-dipole interactions. Cytion binding hosts, binding of anions, binding of neutral molecules,
binding of organic molecules, A A o

S : UNIT-II
Molecular Recognition and cyystal Engineering
Receptors, design and synthes;g of co receptors and multiple recognition, Hydrogen bonds, strong, weak

and very weak H-bonds, utiliygtion of H-bonds'to create supramolecular structures, use of H-bonds in
Crystal engineering and molecyjar recognition. .

UNIT-II1

Supramolecular Reactivity ayd Catalysis
Supramolecular metallocatalyy;s, biomolecular and abiotic catalysis. Transport processes and carrier
design, cation carriers, anion Cqriers, coupled transport processes. .

, UNIT-IV
Devices and Chemistry ' _ ‘
Supramolecular devices, suprgmolecular photochemistry, molecular and supramolecular photonic
si-devices, photosensitive molecylar receptors, Supramolecular chemistry of Fullerene, Fullerene as
guests, Fullerene as hosts, Fullgrene as superconducting intercalation compounds.

SUGGESTED BOOKS AND RRpERENCES o
1. IM. Lehn, Supramolecular Chemistry — Concept and Perspectives, VCH, 2006.
2. JLW.Stsed and J.L. Atwood, Supramolecular Chemistry, John Wiley & Sons. Inc., 2009,

3. Bio-organic, Bio-inorganic gnd Supramolecular Chemistry, P.S. Kalsi and J.P. Kalsi, New Age
International, 2010.

. f - \: :13~ AT S|
LoDy R epTSteayt
e o (Avademie)
L -.1-Jn§;yg;rs}':y:o.fR,aJ,dst;hanf
CWHAIPUR T
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CHE B03: INORGANIC POLYMERS
_ _ 4 Credit (4 hrs/week)

Basic Concepts
Classification ‘by connectivity, and classification by dimensionality. metal/backbone classification of
metal-containing polymcrs, linear inorganic polymer.,

Synthesiy and Characterization .
Step-growth synthesis, chain polymerization, n'ng~opem’ng polymerization, reductive coupling and

Applications '
Polysiloxane and polyphosphazene elastomers, inorganic medical polymers: polysiloxanes and
polyphosphazene as bio polymers, Inorganic polymer conductivity: main group inorganijc polymers,
metal-containing polymers, Luminescent inorganic polymers: Ruthenium polymers. for solar energy
conversion, : ' ’
Unit-1v .

Polymetaliocenes ‘ ‘ -
Introduction, Polymetallocenes with short SPacers. obtained by condensation routes, ring-opening
polymerization (ROP) of strained Metalloccnophanes, thermal ROP  of sﬂicon-bridged

JFerrocenophahes, thermal ROP of other strained metalloccnophane‘s, transition meta] catalyzed
ROP of straineq metallocenophanes,

SUGGESTED BOOKS AND REFERENCES
Ronald D, Archer, Inorganic and Organometallic Polymers, Wiley-VCH
2. JE. Huheey, Inorganic Chemistry, Harper Row,
3, MF. Lappert and G.J. Leigh, Developments i Inorganic Polymer Chemist ¥» ACS Publications, 1963,
4. N.H. Ray, Inorganic Polymers, Academic Press, NY, 1979
5 FWw. Billimeyer Jr,, Textbook of Polymer Science, Wiley, NY, 1977,
8. HR. Alcock ang F.W. Lambe, Contemporary Polymer Chemistry, Prentice Hall
71 Manners, Synthetic Metal-ContainingPdlymors; 'Wiley-;VCH,.:Weinh_eim, 2004, .
3 A s, Abd-El-Aziz, 1. Manners Eds,, Frontiers  in Transition Msgtal-¢ ontdining Polymers, Wiley-
Intcrscience, 2007. ' ‘
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CHE C01: ADVANCED ELECTROCHEMISTRY- I :
— i : 4 Credit (4 hrs/week)

UNIT-I
Fuel Cells ;
Electrochemical Generators (Fuel Cells): Hydrogen oxygen cells. Hydrogen Air Cell, Hydrocarbon air
cell, alkaline fuel cell, Phosphoric acid fuel cell, Direct NaOH fuel cells, applications of fuel cells,
Electro-chemical Energy Storage ' '
Properties -of Electrochemical energy storages: measure of battery performance, Charging and
discharging of batteries, Storage density, Energy density.
Classical Batteries: (i) Lead Acid (i) Nickel-Cadmium (iii) Zinc — Manganese dioxide. Modem
Batteries: (i) Zinc- Air (ii) Nickel- Metal hydride (iii) Lithium Battery., Future electricity stores:
Storage in (i) Hydrogen (ii) alkali metals (iii) Non-aqueous solutions

UNIT-II
Corrosion and Passivity ‘
Electrochemical mechanism of corrosion of metals, thermodynamics and stability of metals, potential -
pH (or Pourbaix) Diaphragms, uses and abuses, corrosion current and corrosion potential - Evans
diagrams, '
Measurement of corrosion rate: weight loss method and Electrochemical method. Inhibition of
Corrosion (i) by addition of substrates to the electrolyte environment (ii) By charging corroding

method from external source, anodic protection, organic - inhibitors. The Fuller _theory, - Green
inhibitors. '

Passivation : Structure of passivation films, mechanism of passivation, spontaneous passivatlon,
nature’s method for stabilizing surfaces. :

UNIT-11I
Blo-electrochemistry and Bloelectrocatalysis v
Membrane potential, simplistic and modern theory, Electrical conductance in biological organisms,
electrochemical mechanism of nervous systems, enzymes as electrodes, Biosensors, Bio-
electrocatalysis. Enzymes as biological catalysts, immobilization, methods nf immobilization.

UNIT-IV
~ Kinetles of Electrode Process : _
- Essentials of electrode reaction, significance of current density and overpotential in electrode
‘4o processes, Standard rate constant (k%) and Electron Transfer coefficient (o) and its significang,

] *

- exchange current density. Criteria of Irreversibility information from: irreversible wave. Koutqokjés.“:

b
'svccxgmmmoxsmmmnmgns T A . koo
v JoRaD'M. Bockris and-Amulya K.N. Reddy, Mod’em-Ble};gtrog,f‘;‘gmi}s‘;ry,;yolup;;g. 3Ai% 2B, Springat, . L

g ol

+ BIRtHOMA and Brett AMO; Elsptrochetiistry: Pringiple- oAt ORTird Press; 2005,
v Jofegh Wang, Analytical Electrochemistry, Wiley-VOH Pubilics g, e
v SHERE. : '

s ook

<

ic'Press; Elsevier, 2008. - . o
and W.E. Britton, Toplos in Organie Elestrocher
aizer and: H. Lund, Organig Elestrostiemistry, Mar

$ Ju-and:Joseph ‘Wang, Electigchemica) ‘Sensors;.
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CHE C02: ADVANCED CHEMICAL KINETICS-1
4 Credit (4 hrs/week)
N
UNITI
Kinetics of Atmospheric Reactions o . .
Physical structure of atmosphere. Chemical composition of atmosphere, Kinetics and mechanism of

NO,, ClOx cycles and Hz + Oz reaction. Mechanism of general methane oxidation. Kinetics and
mechanism of low temperaturé oxidation of methane.

. UNIT - II
Radiation Chemistry
Radiation chemistry and Photochemistry. Radiation chemistry of water and aqueous solutions.
Hydrogen atom and hydroxyl radical-oxidizing and reducing conditions. Kinetics and mechanism of
photochemical and photosensitized reactions (one example in each case). Stern-Volmer equation and
its application. Hole-concept in the presence of semi-conductor photo-catalysts. Kinetics of exchange
reactions (mathematical analysis).

UNIT - 111
Dynamics of Gas-Surface Reactions
Adsorption/desorption, kinetics and transition state theory, Dissociative adsorption and precursor state,
Mechanism of Langmuir's adsorption of the oxidation of carbon monoxide to carbon dioxide. True and
apparent activation energies. Industrial importance of heterogeneous catalysis.
Transition State: _
A brief aspect of statistical mechanics and transition state. theory, application in calculation of the
second order rate constant for reactions with. collision for (i) atom + atom (2) atom + molecule (3)
molecule (for both linear and non-linear molecules) + molecule reactions. Static solvent effects and
thermodynamic formulations. Adiabatic electron transfer reactions, eneigy surfaces.

UNIT - IV
Enzymes and Inhibitors
Enzyme catalyzed models of 1:2 type enzyme-subsirate systems. Kinetics of one enzyme-Two
substrate systems and their experimental characteristics. Enzyme inhibitors and their experimental
charagteristics. Kinetics of enzyme inhibited reactions. )
Miceltes Catalysis and Inhibition .
() Micelles and their classification, Kinetics and mechanism of micelle catalyzed reactions :(first -
gecangd order). Various type of micelle catalyzed reactions. Micelle inhibited reactions. :
(b) Kinetics and Mechanism Of Substitution Reactiof: Classification of ligand substify fon.
meokinism, anation and base catalysed Kinetics of anation reactions, Aquation and acid- catalyied
Kinethes of aquation reactions (octahedral complexes). . i

UG ESTED BOOKS AND

{i “THenry Taube, S Lippard (Ed:), Progres
2. 1R Lumry-and R W. Raymond, Eles
3 @NL Bender; Mechanism of hom
+A,G. Sykes; Kinetles of Inarganlo reaggipns, verg: ress;

- By ,i‘sgw..aenson-,_Jggobmcinb‘qrg',,' - Kent Murmans, Ra3.M by
FRenctions, Acedemic Press, 1965, - ° T R

6. ¥ H.Taube, Electron transfer rdb.ifc'tié_ns{ig;;;Qlutiqr;;‘jﬁpgdémi&;}?rqgg wnifon; 1970,

D R AT CARIE N SR
u ¥. Rdgistrar o
(Académic) -

University of Raj
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CHE C03: CHEMICAL ANALYSIS :
e A 4 Credit (4 hrs/week)

UNIT-I
Water Analysis : .
Soutces of water pollution domestic, industrial, agricultural soil and radioactive wastes as sources of
pollution. Objectives of analysis-parameter for analysis color, turbidity, total solids, conductivity,
acidity, alkalinity, hardness, chloride, sulphate, fluoride, silica, phosphates and different forms of
nitrogen. Heavy metal pollution-public health significance of cadmium, chromium, copper, lead, zinc,
manganese, mercury and arsenic. General survey of instrumental technique for the analysis of heavy
metals in aqueous systems. (Measurement of DO, BOD and COD). Pesticides as water pollutants and
analysis. Water pollution laws and standards,

UNIT-IX
Food Analysis -
Moisture, ash, crude protein, fat, crude fiber, carbohydrates, calcium, potassium, sodium and
phosphate. Food adulteration-common adulterants in food, contamination of food stuffs, Microscopic
examination of foods for adulterants. Pesticide analysis in food products. Extraction and purification
of semple: HPLC, Gas chromatography for organophosphates. Thin-layer chromatography for
identification of chlorinated pesticides in food products. - :

UNIT-III
Soll and Fuel Analysis A
(8) Analysis of soil, moisture, pH, total nitrogen, phosphorus, silica, lime, magnesia, manganese,
sulphur and alkali salts.

(b) Fuel analysis: liquid and gas. Ultimate and proximate analysis, heating values-grading of coal:

-'Liquid fuels flash point, aniline point, octane number and carbon residue. Gaseous fuels-producer gas

421G, Hargis, Analyticsl Chemistry - Pifnoiples and Technigues;
v $ER A, Day, Jr:and AL. Underwood: Quntiative Anlys
-85S M. Khopkar, Environmestal Solu iley Easte

and water gas-calorific value.

UNIT-IV
Body Fluids and Drug Analysis :
Composition of blood collection and preservation of samples. Serum electrolytes, blood glucese, blood
urea nitrogen, uric acid albumin, globulins acid and alkaline phosphatases, Immunoassay: Principleof
radio immunoassay (RIA) and applications. The blood gas analysis trace elements in the body.
Narcotfcs and dangerous drugs classification of drugs. Screening by gas and thin lsyer

. chromatography and spectrophotometric measurements.

l. :G.D. Christian, P.K. Dasgupta, K.A. Schiug, Analytical Chemistry, Wiley, 7% edn., 2013, )

3 ;g_D.vA. Skoog, D.M. West and F.J. Hoolér, SiR. Crouch, Fundamentals of Analytical Chemistry, 9""’@@4

42014 | » : . | P
-%.41.H, Kennedy, Analyticat:Chemistry.~ Prineiples, Saundecs Collage Publishing, New-York, 4

* SUGGESTED BOOKS AND REFERENCES

2.5:3.M; Khopker, Basic: Concepts of anlysis Chemishty, Ne
8.4 Alka L. Gupte, Analyticel Chemiatry, Bragati Pub
9;§DC Das, Analytical Chemistry, Prentice Hall India Learn

alg Limitedy 2040,
T e

A j N
| VS Ko &

(Academtie)
University of Réjasthan.
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CHE D02: HETEROCYCLIC CHEMISTRY-I |
4 Credit (4 hrs/week)

UNIT-I

Nomenclature of Heterocycles , . a
Replacement and systematic nomenclature (Hantzsch-Widman system) for monocyclic, fused, spiro
and bridged heterocycles.
Aromatic Heterocycles o o ‘ : )
General chemical behaviour of aromatic heterocycles, classification (structural type), criteria of
aromaticity (bond lengths, ring current and chemical shifts in 'H NMR-spectra, empirical resonance
energy, delocalization energy and Dewar resonance energy, diamagnetic susceptibility exaltations).
Heteroaromatic reactivity. o o

S UNIT-II
Non-aromatic Heterocycles . _ ‘
Strain - bond angle' and torsional strains and their consequences in small ring heterocycles.
" Conformation of six-membered heterocycles with reference to molecular geometry, barrier to ring
inversion, pyramidal inversion and 1,3-diaxial interactions. Stereo-electronic effects; anomeric and
related effects. Attractive interactions - hydrogen bonding and intermolecular nucleophilic
electrophilic interactions. '

| UNIT - 11
Small Ring Heterocycles ' , N : :
Three-membered and Four-membered Heterocycles: Synthesis and reactions of aziridines,

oxiranes, thiiranes, oxaziridines, azetidines, oxetanes, thietanes and azstedinones.

UNIT-IV
Five-membered Heterocycles with Two Heteroatoms
Synthesis and reactions of 1,2- & 1,3-diazoles, oxazoles, thiazoles and azaphospholes.
Benzo-fused five-membered Heterocycles
Synthesis, reactions and medicinal applications of benzopyrroles, benzofurans, benzothiophenes and
benzimidazoles.

SUGGESTED BOOKS AND REFERENCES . .

1. R.R. Gupta, M. Kumar and V. Gupta, Heterocyclic Chemistry Vol. 1& 2. Springer India, 1998:& 1999:

5. T Eicher anid S. Hauptmann, The Chemistry of Heterocycles, Wiley-VCH, 2003,

3, LA Joule, K. Mills and G.F Smith, Heterovyolic Chemistry, Chapman and Hall, 1995.

4. T.L.Gilchrist, Heterocyelic Chemistry; Longman Scientific & Technical, 1992.

5, GR.Newkomeand W, W. Paudler, Contsmporary Heteracyclic Chemistry, Wiley-Inter Science, 1983,

6. RM. Acheson, An Introduation torthe Hbtérosyclio Commipounds) Joln Wiley, 1977. g
%, AR Katritzky, C.W. Rees and EF.V: §eriven (Bdsy Comprehenslv urHﬁ;‘efocyqllc-._.Chgmi'suy.,_’mﬁgﬁﬁi&:
- §380080965185, Blsevier, 1996. i o LR *”‘%‘;

: oo Pniversey of Rejasthan
R ﬂé,lpun*:..j--
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CHE D03: NATURAL PRODUCTS -1
4 Credit (4 hrs/week)

UNIT-1
Terpenoids and Carotenoids
Introduction, occurrence, nomenclature, general methods of structure determination; isoprene rule,
stereochemistry and synthesis of following representative molecules: Citral, Geraniol, a-Terpineol,

Menthol, Farnesol, Zir‘lgibcrenc;.Phytol,‘ and Abietic acid. Biosynthesis of Terpenoids. General
methods of structure determination of B-Carotene and Lycopene.

UNIT-II
Alkaloids
Introduction, occurrence, nomenclature, classification based on structure, isolation, general methods of
structure elucidation of alkaloids, stereochemistry and synthesis'of the following: Narcotine, Quinine,
Reserpine and Morphine. :

UNIT - III

Steroids _ .
Occurrence, nomenclature, basic skeleton, Diel’s hydrocarbon and stereochemistry. Isolation, structure
determination and synthesis of Cholesterol, Bile acids, Androsterons, Testosterone, Estrogen and
Progestercne. Biosynthesis of cholesterol.
Plant Hormones ‘ '
Introduction, occurrence, isolation and physiological effects of Auxins, Gibberellins (Synthesis of
GAj3), Cytokinins and Abscisic acid.
Nutraceuticals and Natural Products , .

" Occurrence, isolation, biological function and structure elucidation (by spectroscopic -methods) of
Curcumin, Silymarin, 5-hydroxytryptophan, Chlorogenic acid and Vinpocetine. :

‘ UNIT-IV
Natural Pigments '
Occurrence, nomenclature and general methods of structure determination. Isolation, struoture
determination and synthesis of Luteolin, Quercetin, Luteolin, Diadzein, Genistein, and Cyanidin
chloride.
Porphyrins: Structure, reactions and synthesis of haemoglobin, chiorophyll, chlorins, bacteriochlomns
and purpurin anhydride. Photosensitizers in Photodynamic Therapy. v o

2. BUGGESTED BOOKS AND REFERENCES .

4 1, J. Mann, R.S. Davidson, J.B. Hobbs, D.Y, Banthrope and J.B. Harbome, Natural Products, Chemisyry gnd
" Blojogical Significance, Prentlce Hall, 1994. 9 '

I, L; Finer, Organic Chemistry: Vol. 2, BLBS, Longmas, 1996.
z{, Nargradi; Stereoselective Synthesis; A Priictical Approac

Ehat; BiA. Nagassmopagl and M. Sivakimer, Cher

]
2
oy

Viley-VCH; 1994,

atisel Brodiccts; Narosa Publishiny

W
:%%m Hostetunann, MiP. Gupta-and; A Marsto
gf edicinal Plants from the Americas

B.& . Bohm; Introduction t’o,‘flavmoid;’;w",b Acuerss
Atgur-Rehman and MiL. Choudhiary, New. Trends-in- s
Pulllishers, 1998. Sl

Dy, Reyistre
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CHE D04: MEDICINAL CHEMISTRY - I
L 4 Credit (4 hrs/week)

UNIT-1
Drug Design
Devylopment of new drugs, procedures followed in drug design, concepts of prodrugs and soft drugs,
struggyre-activity relationship (SAR and QSAR). Factors affecting bioactivity ~resonance, inductive
effeqq, isosterism, bio-isosterism, spatial consideration. Theories of drug activity. Elementary
treatiyent of drug receptor interactions. :

UNIT-1I
Phaymacodynamies : Definition, Receptors and specificity, agonists and antagonists, Site(s) of drug
actip, Mechanism of Drug action: therapeutic and side effects, elementary treatment of enzyme
stimylation, enzyme inhibition, membrane active drugs, Drug metabolism, xenobiotics,
biotransformation significance of drug metabolism in medicinal chemistry.

Pharmacokinetics : Introduction to drug absorption, disposition and elimination using
phamacokinetics, Clinical Pharmacokinetics bioavailabilty, volume of distribution, clearance,
elimjnation, Design and optimization of dosage regimen, Therapeutic drug monitoring, importance of
phaymacokinetics and pharmacodynamics in drug development process.

UNIT-HI
Posglogy : Definition, dose-response relationship, potency and effective dose 50 (ED 50), minimal
effective concentration, efficacy: time-response greph, onset, duration and termination of actiof.

Dryg Toxlc_ity?and Poisoning : Types of therapeutic drug toxicity, Mechanis of Toxicity, Dose
response complexities, Therapeutic Index, Lethal Dose 50 (LD 50), Adverse drug effects, Principles
of treatment of poisoning, Mechanism of Detoxification and testing. |

UNIT-IV
Blo.gtatistics : Introduction its role and use, Collection, Organization: -Graphics and pletorial
representation of data, Sampling: Random and non. random sampling methods, standard deviation and
cosfficient of variation, Probability, student t-test, F-Test, chi square test, correlation and regréssion.

+ BUGGESTED BOOKS AND REFERENCES . _
1. J.8tringer, Basic Conocepts in Pharmacology, 3 edn., MeGraw-Hill Professional, 2005,
2. BiKatzung, Basic and clinical pharmacology, 11" edn., McGraw-Hill medigal; 2009,
3, Goodman & Gilman, Pharmacological basis of Therapeutics, MeGraw-Hill, 2005,

| 4 AiBurger& ME. Wolff (Ed.), Medicinal Chermistry and Drug Discovery, Vol-1, John Wiley, 1994.

3~ §5. Pandsya & J.R Dimmock, Introduction to-drug design, New Ags Iternational, 2000,
: ‘égi?dniaer. Strategies for organic d’“&‘f'sxn‘vsth‘?ﬁifs.:@nd}’fD‘cg i, Jobit Wileg, 1998,

: 180, Vi k5
i Gieham & Patrick, Introduction to medicinal Chiemistry, 3’-“%&3_}_,_,:@3;1},‘2QQ;5«;. TR
y -BfEnand Rosner; Fundamental of Biostatistics, 8% edn; B Leamning Custom Publishér, 20
- “WiBbog & Wast, Furidamentals:of analytica]. chemistry, WIE, 201 - S
" th scfenices, ata. McGraw-Hill It

4. Ji:Susan Milton, Statistical methods I blological an heal
1\4; IR . . 153 ‘ T

- 1Y, ¥:Busan Milton, Introduction to statlstics, Tata McGraw-Hill Int, Editlon; 1096,

<19 -ﬁfg(,maha'jan, Methods in Biosta;iﬁtics’;J&)'E’u.e_ch’rOthers;f NGWZE?lei;fZ‘DQZ; T
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CHE E01: PHARMACEUTICAL CHEMISTRY I
4 Credit (4 hrs/week)

UNIT-1

Chemistry of acids and bases
Dissociation of weak acids and bases, Hydrolysis of salts, Amphiprotic palts, Buffer solutions, Buffer
capacity, Biological buffers, Ionization of drugs, pKa values of drug molecules, pH indiators .
Partition coefficient and blophurmacy
Experimental measurement of partltaon coefficient , Drug absorption, distribution and bioavailability ,
Passive diffusion, The pH partition hypothesis, Actwe transport mechanisms, The action of local
anaesthetics, Excretion and reabsorption of drugs.

UNIT-II
Drug metabolism
Metabolic pathways, Cytochromcs P450, Enzyme induction and inhibition, Drug conjugation reactions
(Phase 2) Glucuronic acid conjugation. Sulfate conjugation, Amino acid conjugation, Metabolic
pathways for common drugs Amfetamines, Barbiturates, Phenothlazines, Sulfonamides, Cocaine,
Phenmetrazine, Ephedrine and caffeine, Factors affecting drug metabolism,

‘ UNIT I
Stablility of drugs and medicines
Oxidation, Stability of free radicals, Prevention of oxidative deteriorat] on, Autoxidation of fats and
oils, Ageing, Hydrolysis, Examples of drugs suscepuble to hydrolysis, Other mechanisms of
degmdatxon
, UNIT 1V

‘Kineties of drug stability

Rate, order and molecularity, Rate equations and first-order reactxons, Half-life, Shelf-hfe, Second-
order reactions, Zero-order reactions, Reaction rates and temperature .

BOOKS AND REFERENCES

1. ‘Essentials of Pharmaceutical Chemistry (third edition) by Donald Cairns, Pharmaceutical Press

2. Organic Medicinal and Pharmaceutical Chemistry, John M. Beale, Jr., Jotin H. Block, Wolters Kluwer

3. Ansel's Pharmaceutical Daosage Forms and Drug Delivery Systemns; Loyd V Allen, Wolters Kluwer

4. Drug delivery: principles and applications, Binghe Wang, Teruna Stahain, Richard soltero, Jokin Wilky
& Sons
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CHE E02: BIOMOLECULES II
4 Credit (4 hrs/week)

UNIT-I
Fuel Molecule Metabolism »
Glycogenesis and glycogenolysis. Aerobic Respiration, glycolysis and regulation of glycolysis, citric
acid cycle, regulation of the citric acid cycle, Electron transport chain Oxidative Phosphorylation ,
Regulation of Oxidative Phosphorylation, oxidative stress, anaerobic pathways, Lactic acid

fermentation, pentose phosphate pathway. e

UNIT-II
Enzymes
General Remarks, Isolation and Nomenclature of enzymes Enzyme struci ure and function, Factors that
affects enzyme function- enzyme kinetics, Michaelis<Menten kinetics, Cooperativity, Control of
enzyme activity- feedback regulation, enzyme inhibition, covalent mmhﬁcanon Enzyme Cofactors
Theory of Emyme Catalysis and Enzymatic Analysis.

, UNIT-III
Marine Biomolecules and Apphcatlon
Introduction and history of marine biomolecules, Discovery and development of marine
pharmaceuticals, Isolation and screening of marine biomelecules, Occurence, Structure and function
of furanone, kainic acid , tyrian purple, ziconotide and dolastatin,

UNIT-1V
Fungal Biomolecules and Biomolecules of Mushrooms
Fungi as cell factories, Fungal Biofilms: an overview, Fungal b1omolecules for food industry.
Bioactive biomolecules of mushrooms: food function and medlcmal effect of mushroom fungx
Biomolecules and nanotechnology.

BOOKS AND REFERENCES

1. www.mhpracticeplus.com/BBFLS_MCAT/mca88351_V1

2. Biomolecules and Nanotechnology, David S. Goodsell,Amerxcan Scientjst

3. Food Chemistry, H.D. Belitz et.al., Springer

4. ‘Fungal Biomolecules: Sources, Apphcauons and Recent. Developmcnts, VK Gupta etal. Wilgy-
Blackwell

5. tip://booksite.elsevier.com/9780120885305/casestudies/02-Ch27-POB8S30web. pdf

6. Bioactive biomoleoules of mushrooms: Food function. and madicinal effct of mushroom fungi, Tnkuht
,.szuno, Food Reviews International Volume 11, 1995
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| CHE B11: CHEMISTRY ELECTIVE
L - Inorganic chemistry group

Chromatographic separution and identification by paper chro
of Rf values: , ‘

a. Cadmium and Copper.

b. Zinc and Mangnese.

c Arsenic, Antimony and Tin.

d. thhmm, Sodxum and Potassmm.

e. Fe ,Al** and Cr’*

£ s?*andB

g N'2+ Co an‘andan*

h, Cu®, Fe Ni* and Ti**

*

2. Cerimetric titration :

& Standardization of ceric sulphate solutxon usmg ferrous amm
solution

b. Determination of the percentage of H3C,0; in oxalic acid crys

¢. Determination of percentage purity of a sample of sodium nitr:

. Quantitative analyais.
Separation and determination of two mtal ions lnvolving
methods: ‘
' b. Copper-Nxckel
¢. Copper - Zince
d. Iron— Nickel

um sulphate as intermediate

Volumetnc “and Gravimetric




A. Chemical Kineﬁcs

- CHE C11: CHEMISTRY ELECTIVE LAB-3
bhysical Chemistry group

i, Determining the energy of gctivation and entropy of activation in KMnOg-benzyl alcohol

reaction measuring the rate onstant at least at three temperatures.
i. Determining the Formation Constant for the [Ce™ -H3;PO;] intermediate complex and also
the rate constant of its decoyposition.

iii. Determine the rate constant jn bleaching of malachite green in the basic mcdxum

iv.

V.
vi,

Determine the order with rygpect to Ag (I) in the oxidation of Mn (II) by S205 and the rate
constant for the unanalyzed reaction.

Investigate the autocatalyse( reaction between KMnO, and Oxalic Acid.

Kinetics of enzyme catalyzgd reactions.

vii. Flowing clock reaction (Reg: Expenments in physical Chemls*ry by Snowmaker).

Oscillatory reaction

B. Spectrophotometry / Colorirgetry

. Verify Beer’s Law for the golution of potassium permanganate (KMnQy) and determine the

concentration of the given agueous solution of unknown concentration of this salt.

. Determine the pH of the sojytion employing methy! red indicator spectrophotometrically.
. Determine indicator constayt (pKa) of methyl red, spectrophotometncally v
. Determine stability constant of FeSCN'? complex ion spectrophotometrically keeping

strength constant.

C. Electrochemistry

i.
i

.

i

iid,

iv.

Vl

Identification and Estimation of metal ions such as Cu*?,Cd*?, \Ix+2VoltammetncalIy

To plot a cyclic voltammogram of a reversible system and calculate the number of electron
in the redox process.

To plot a voltammogram of a organic compound (such. as nitroaniline, picric -acid, me
dinitrobenzene) and verification of RandelSevcik equation (current vs scan rate and current
Vs concentration)

Determination of the strepgth of strong and weak acids in a given xmxture using a
potentiometer/pH meter.

Determination of the formation constant of silver-ammonia complex and stoichiometry of

- the complex potentiometrigally.

1)
i "/‘
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g | CHE D11: CHEMISTRY ELECTIVE LAB-3
, RN Organic Chemistry group

| “A. Multi-step Organic synthesis based on Name Reactions

§ The exercise should illustrate the use of organic reagents and mechanism. Purification of products
! by chromatographic techniques.

1. Photochemical reaction : :
‘ ' (Benzophenone — Benzpinacol — Benzpinacolone) .
| i, Beckman Rearrangement : Benzanilide from benzene '

, (Benzene — Benzophenone — Benzophenone oxime — Benzan(lide) ’

i il Benzilic acid rearrangement : Benzilic acid from benzoin

(Benzoin — Benzil — Benzilic acid). .

- iv. Synthesis of heterocyclic compounds . e

- a,  Skraup synthesis: Preparation of quinoline from aniline A

; - b, Fisher Indole synthesis: Preparation of 2-phenylindole from phenylhydrazine.

. V. Diazocoupling: Phthalic anhydride — Phthalamide — anthranilic acid — methyl red.
vi. More Name reaction based organic synthesis based on curricula may also be carried out,

ture and identification of its

i
B. Qualitative analysis: Separation of three compoheht.o:ganic- .
g th the help of IR and NMR

~ components, Preparation of their derivatives. and verification
spectral data provided :

Pl
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CHE E11: CHEMISTRY ELECTIVE L
W Pharmaceutical Chemistry group

- Identification reactions of ions such as aluminium, ammoni

sodium chlgride.

[dentificatign reactions of functional groups such as. Alkaloi
substituted, Lactates, Tartrates.

Assay of B ydrogen Peroxide Solution and Isolatnon of Bismuth
The Isolahon of Lactose from Milk

Assay for Galacturonic Acid v \
Separatxon of Fatty Acids and Glycerol and Extracnon of Gly

Color Reagtions of Protcms-eret Reaction, thydrm Reactior

Reaction
Pharmacopoeal qualifications of active pharmaceutxcal ingredi

salts, arsenic, cclcimh and

, Barbiturates (non nitrogen

om Pepto-Bxsmol

Xanthoproteic,Ehrhch Diazo

ts such as chloral hydrate,

hexobarbityl, caffeine, acetyl salicylic acid, atropine sulphate and quinine hydrochloride

Preparations of Benzocaine and Acetaminophen

Assay of Sylfadiazine Tablets and Assay of Amitriptyline HCI
Thiamine Assay of Vitamin B Complex Tablets
Determinatjon of Vitamin C content of Commercial Tablets

Books suggested

1. Experiments in Pharmaceutical Chemistry, Second Edntxon, Charles Di

2. Pharmaceutjcal Chemistry I- laboratory Bxperiments and Commen
Fund Pl‘OJth

son, CRC Press
', Attila Almasi et. al EU Sccial
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SEMESTER -1V

CHE X(}I SOLID STATES AND NANOMATE RIALS
4 Credit (4 hrs/week)

UNIT-I
Solid State Chemistry
Introduction to the solid state, defects of solids, classification of imperfections, Electronic defects,
atomic defects, Lattice 1mperfectlons, thermodynamics of Schottky defect and Frenkel defect.
Electrical, optical, magnetic and thermal properties of i morgamc materials. -
Solid State Reactions: general principles, types; sintering; nucleation; Factors influencing the
reactivity of solids; co-precxpxtatlon as a precursor to solid state reactions, kinetics of solid state
reactions.

UNIT-II
Superconductors
Superconductors, with special emphasis on the synthesis ‘and structure of high temperature
superconductors; solid state LASERS (Ruby, YAG and tunable lasers): Inorgamc phosphor materials;
synthesis and advantages of optical fibers over conductmg ﬁbres, dxf fusion in solids, catalysis and
zone refining of metals.

UNIT-III
Diffraction Methods
A. Xeray Diffraction :
Bragg condition, Miller indices, Laue Method, Bragg method, Debye Scherrer method of X-ray
structural analysis of crystals, index reflections, identification of unit cells from systematic absences in
diffraction pattern, Structure of simple lattices and X-ray intensities, structure factor and its relation to
intensity and electron density, phase problem; description of the pro« edure for an X-ray structure:
analysis, absolute configuration of molecules.
B. Electron Diffraction
~ Scattering intensity vs. scattering angle, Wierl equation, measurement. technique, clucxdatlon of.
structure of simple gas phase molecules, low energy electron difffraction and structure of surfaces,
UNIT-IV
.“Nanomaterials
;‘Varlous preparative approachcs and techniques; characteristic differences of nanomaterials over bulk
g m&tcﬁals, dynamic light scattsnng, atomic force microscopy .and. characterization of nanomat:en'al&,
7 imaging techniques: electron microscopy (Scanning Electron Microszopy, Transmittance Elagtron
sl Mieroscopy). Applications of nanomaterials.

,}vﬂmw BOOKS AND REFERENCES

7, 4 BB Keer, Principlas of the Solid State; Wiley Eastern: Ltd New-Delhi, 1993.

F 3 }West, Solid-State C‘hamiﬁtvy and its Apphcatmns, 2“ v‘Edn, Iohn Wil sy ard Sox:rs, 2014,
 Salid StateCl 1 Bl 976:. |

; uﬁ,m Chestham asdl, B on xsmsm Wm&. IQW.
,_"ﬁf.‘lﬁw_wulff +The trlompe ps adition, 196\6
& % V5 Azaroff, ). ], Efm , :
i Chaluabarty fs
BEL b M Day, ), Selbin, Theorsttoal Lrorgai
it bW, Adamson and'A[P. Gast, Physical Chemxstry 'S
i 10 £ 'I'imp, Ed. Nanoteohnology. Springer-Verlag: N. Y. , 199
BI% . Di Fehlman, Materials:Chémistry, Springer, 2007,
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. ~ CHE X02: ORGANIC SYNTHESIS - II
Py, | R - 4 Credit (4 hrs/week)

UNIT-I
Reterosynthetic Analysis . Coeel , ' ,, ,
An introduction to synthons and synthetic equivalents. Disconnection approach, good disconnections,
functional group inter-conversions, importance of the order of events in organic synthesis. One group
C-X disconnections. Chemoselectivity. Two group C-X disconnections. = ‘
Reversal of polarity (Umpolung), generation of acyl anion equivalent-1,3-dithiane from carbonyl
compounds, use of methylthic-methylsulfoxide via cyanide ion and cyanohydrin ethers, nitro
compounds and metallated vinyl ethers. .
Protecting Groups: Principle of protection of carbonyl, hydroxyl, amino and carboxyl groups.
Enamines: Preparation and synthetic applications '
UNIT -II

T

One Group C-C Disconnections ' _ o v
One group C-C disconnection involving alcohols and carbonyl comppunds, regioselectivity., Alkene
synthesis, use of acetylenes, aliphatic nitro'compounds in organic synthesis.

Two group C-C Disconnections ,

Diels-Alder reaction. 1,3-Difunctionalised compounds; o,B-unsaturated carbonyl compounds; control
in carbonyl condensation; 1,5-difunctionalised compounds, Michael addition and Robinson
annulation. | - o o

1,2-Difunctionalised compounds. Radical reactions ‘in synthesis. 1,4-Difunctionalised compounds.
Reconnections. 1,6-Difunctionalised compounds. ~ ' :

YR UNIT III

Ring Synthesis }
Introduction to ring synthesis of saturated heterocycles. General strategy and. stereoselectivity. -
Membered rings from cyclisations and insertion reactions. Rerarrangements in synthesis. 4-Membered
rings from photocycloadditions and use of ketenes. '
Flye-membered rings from 1,4- and 1,6-dicarbonyl compounds. Pericyclic rearrangements and special
methods. 6-Membered rings from carbonyl condensations, Diels-Alder reactions and reduction of
aromatic compounds. Synthesis of aromatic Heterocycles.

UNIT IV

2o Asymmetric Syathesis L :
1 Conoepts of prochirality, enantioselectivity and diastereoselectivity: Methads for determination of
’ o enantiomer purity. Stereogenic skeletal bond forming reactions; synthesis-of a racemate and resolutien.
i Asggmmc synthesis, enantiomeric excess, chiral-pool, chiral-anxilindes, chiral reggents andhohligl
SRy aLE ' ’ . o g
gni Transformations by C-H fundtipnallzation: - '
digtion to C-H Activation and C-H functoalizaton: Trisitio
X bad formetion vie C-H fanotlonallzation, Mafal
sotlonglization. LA e

SUGGEHTED BOOKS AND REFERENCES . . o . . A

- f, Bt MB., Organic synthesis, MeGraw Hill, 2000 o Dot oo o he e

3. Warren 8. & Wyatt P,, Organic synthiasis: Thwdlgﬁannegdqw-gpﬁncfaﬁéh"12"»3%’64})3;'3. Jobo: Wiliy &t
2008, e T LR 4

Al eAdemie) v
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3. Warren S, Wyatt P, Workbook for Organic Synthesis; The Disconnection Approach, 2nd edn., John
- Wilgy & Sons, 2009. ISBN: 978-0-470-71227-6 , .

4 Warsen S., Designing organic synthesis: The synthon approach, Wiley, 1978 (Reprinted 2002). _

5 ' Jopathan Clayden, Nick Greeves, Stuart Warren and Peter Wothers, Organic Chemistry, Oxford

" University Press, 2001, o '

6. Fuhrhop J and Li G, Organic Synthesis - Concepts, Methods and § Materials, Wiley-VCH, 2003.

7. Kalsi P S, Organic synthesis through disconnection approach, Scientific International, 2014 o

8. Carruther W., Modern Methods of Organic Synthesis, Cambridge U ity Press, 2004 -

9. House H.O., Modern Synthetic Reactions: Organic chemistry mono series, W.A. Benjamin, 1972.

10. Xiso-Feng Wu, Transition Metal-Catalyzed Heterocycle Synthesis via C-H Activation, Wiley,

2015.I1SBN: 978-3-527-33888-7. ' . : .
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, CHE X03: ADVANCED PHYSICAL CHEMISTRY )
NG ' 4 Credit (4 hrs/week)

, UNIT-I
Quantum Mechanical aspects of Chemical bonding:
Molecular orbital MO) theory: LCAQ concept, orbital interaction diagram, MO energy levels, orbital
symmetry, MO ‘of simple organic molecules like ethelene, allylic compounds, cyclobutadiene,

UNIT-II
Non Equilibrium Thermodynamics and Magnetochemistry: '
Thermodynamic ‘criteria of non-equilibirium state, Entropy production and entropy flow, Entropy
balanced equations for different irreversible states (e.g. Heat flow, chemical reaction etc),
transformations of generalized fluxes and forces, non-equilibirium Stationary state, phenomenological
€quation, Microscopic reversibility and Onsager’s reciprocity relations, ‘electro-kinetics phenomenon
and electrical conduction,
Magnetochemis‘try: Introduction, Magnetic Susceptibility and its determination, theories of
paramagmetism and ferromagnetism, effect of temperature On magnetic behavior of substances,

UNIT-III
Macromolecules - I ,
Basic Concepts: Monomers, repeat units, degree of polymerization, linear, branched and network
polymers. Classification: 6ondensation, addition, radjcal, ATRP, RAFT, polymerization.
Polymerization conditions and polymer reactions, Polymerization iz homogeneous systems.

Measurement of molecular weights by viscosity, light Scattering, osmotic pressure and
ultracentrifugation methods, ’

‘ UNIT-IV o *
Macromolecales - I1 ‘ .
. Chemical Analysis of polymers by spectroscopic methods. Xe-ray diffraction study of polymmg
w4 Morpholagy and order in crystalline polymers-‘co’nﬁguratidns:of‘pqliy;mer chiaths, Crystal ‘strugtures 9f
polymers: The glass transition temperature, effects of moleculawic:;';g‘ht;.chemical',stmcture,' branciiy
and cross: linking, Pulyethylene, polyviuylchlo’ride,v polyamides,: polyestets, phenolic resins-and epaxy
resins polymers. Functional polymers - fire retarding polymerg and electrically conducting’ polym%
g

Blomagliaal spplications of polymers - contact lens, deiital polymigrs, antificiul heart, kiddey, skin.
bioompags. : ' .

AED BOOKS AND REFERENCES e g
ur, BﬁhbiﬁléiOfl?fo:l}fih@?‘v.s‘i“vi?‘m;N?WS%*P ublication, 2000, i W
owariker; N.V. Vishwanathan ézidi:ngadevSre@@ihigr;; Ini /ifdﬁcﬂbnxm:?&ﬁy;ner; S,cieq;‘e;:?j&lew.{ 5
ftionel, 1986, . G s
Rastogi and R. R, Mishra, Introduction to Chemigal: Thmdm&;nicp;: Vikash Publication: B

A ‘%pRs.j, Advanced Physical Ch,emi'st_,fx',-Kri’shnaPra!{éshan‘.._201,935. AP e
Chandra, QuanmmChcmistry,,Tata'McGrawHtll, 20tL. o S f “‘
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CHE B04: ADVANCED BIOINORGANIC CHEMISTRY
Lo 4 Credit (4 hrs/week)

UNIT-I
Metzlloenzymes:
Structure and functions of the following enzymes: carbonicanhydrase, carboxypeptidase,
alchoholdehydrogenase, catalalse and peroxidase, cytochrome P-450, super oxide dismutase and
xanthin oxidase, coenzyme, vitamin B12, .

UNIT-II
Metal Storage and Transport:
Iron storage and transport for mammalia systems, transferrin, ferritin, Transport of iron in
microorganism, siderophores, types of siderophores - The catecholate siderophores (eg: enterobactin)
and hydroxamate siderophores (eg: ferrichrome), Mechanism involved in binding of Iron(III)
siderophores complexes to receptors and the release of Iron into the Cytoplasm. Other storage &
transport systems: ceruloplasmin and serum albumin for copper, metalothioneing and phytochepatins,

UNIT-III
Metal/Nucleic Acid Interactions
Metal complexes of polynucleotide, nucleosides and nucleic acids (DNA and RNA), Fundamental
interactions with nucleic acids, Fundamental reactions of transition melal complexes with nucleic
acids, Applications of different Metal Complexes that bind nucleic acids, :

UNIT-1V
Metal Deficiency and Diseases:
Iron, zinc and copper deficiency, metal ion toxicity, copper over load. and Wilson’s discase, iron
toxicity, toxicity of arsenic, cadmium, mercury and lead, metal complexes in medicine — chelation.
therapy — BAL, penicillamine, polyamino carboxyelic acids and desferrioxamine — gold compounds
and rheumatoid arthritis — platinum complexes as anticancer, drugs — metal complexes in radio
diagnosis and magnetic resonance imaging.

+ SUGGESTED BQOKS AND REFRENCES o
I 8.J Lippard & J. M. Berg, Principles of Bjoinorganic Chemistry, University Scierics Books.

2. 8. J. Lippard, Progress in Inorganic Chemistry, Vols. 18 and 38, Wiley-Interscience. '

3, I'Bertini, H.B. Gray. S.J. Lippard and J. S. Valentine, Biolnorganic Chemistry, University Sclence
4, @.L. Eichhorn (Ed.), Inorganic Biochemistry Vols ] and. IIwEIsevvier.
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' CHE B0S - MATERIALS AND INDUSTRIAL CHEMISTRY
L . 4 Credit (4 hrshweek)

‘ ‘ UNIT ~1
Induggrial Chemistry : Ferrous and non-férrous metal industries - quality control methods, general
principles applied in studying an industry; manufacture of iron, steel and alloy steels; introduction to
metal)rgy; metallurgy c#f iron, aluminjum, copper, gold and silver; contaminants; waste management;
fecycling and pollution control; deformation in metals; modes of failure analysis; an overview of
corrogion & its protectign; industrial shaping of metals,

: - 'UNIT-II |

Cemgpt @ Classification of cement, manufacture of portland cement, setting and hardening of cement,
chemjeal constitution of portland cement and their characteristics, special cements and their uses,
Cemgpt Industries in India.
Cerapics : Class‘iﬁcatipn of ceramics, basic raw materials, manufacture and applicatiops, components
imparing colours, com arison of pottery porcelain and china ware. Glassiraw materials, manufacture
and applications: speci glass, optical, borosilicate, flint and coloured glasses.

UNIT 111
Chenyjstry of Selective Materials
Solid electrolytes: Agl, RhAgls, B-Alumina — NASICON - Principles and Applications of solid
electrolytes. ,
Ferrogjectric, piezoelectric and pyroelectric materials — principle, properties and applications. LED -
principle ~ types — advantages and disadvantages of LED displays
Liquid crystal display LCD - properties — twisted nematic field display - Advantages and
disadyantages of LCD — comparison of LCD & LED, .
Shape Memory alloys (SMA) - classification — working principles. Non-linear optical materials -
sécond harmonic generators

UNIT 1V :

Chenyjstry of Inorganic Materials : Refractories — characterization properties and applications.

Microscopic composites; dispersion strengthened and particle - reinforced, fibre- reinforoed

composites, Macroscopic  composites. Nanocrystalline phase, preparyition procedures, spsoial
propeniesandapplicatipns. o '

'SUGGESYED BOOKS AND REFERENCES R : |

. 1. Hareld H. Trimm, William Huontep LI, Harold Henry Trimim, Industrial Chemistry: New Applicmjor@,.
Progdesses and Systems, Apple Academic Press, Inc., 2011 o

Fontana and Greene, Corrosion Engineering; McGraw Hill Publication, 1986.

E. Stocchi, Industria! Chemistry, Vol-I, Ellis Horwaod Lid: UK; 1990 .

R-M. Felder, R.W. Rousseau, Elementary Principles of Chemical:Processes, Wiley; New Delt.

QGocrge Austin, Shreve's Chemical Brocess Industries, MeGribw-Hi) bquggm}){;t;}jk‘:lv98'5‘. :
RME. Diamant, Applied Cheniistry for Engirieer, Pitoiay Pibl (3™ Ediniol 51992,
7. Adag:Heaton, An Inoduction to Industrial Chemistry, Sgrin it :
8. RN Sherve, “Chermgical process indusn*ies",_MchawiH#‘_
P Riegels Hand Book.of Industrial- Chemistry, 9th edition; J: A
10, J. A Kent, Riegel’s Handbosk of Industrial Chemistry, C
11, Matk Anthony Benchuto,.Ind;»;s_ﬁ*j,al"‘Ch,émistry,‘;c‘Ipigﬁn
i Dice, §.8. Umere, A Textbook of Engineering Ch
we 13, Btudy Material in yi’:aﬂongl. subject, lndusﬁ'ia{Chcmisw G

50



'CHE B06: PHOTOINORGANIC CHEMISTRY. _—
A o ~ L 4Credit (4 Brsfveek)

UNIT-I

Basic Concept ‘ _

Introduction, Photochemical laws and photochemical kinetics, Physical properties of the electronically
excited molecules; Photophysical processes in ¢lectronically excited moleculeg

A UNIT-II
Photophysical Properties , A | :
Photophysical kinetics of Biomolecular processes; kinetics of collisonal quenching: Stern-Volmer
Equation, Concentration dependence of queh¢hing and excimer formation, charge transfer mechanism
and energy transfer mechanism.. o

_  UNIT-III ' . .
Photochemical Reactions , o Ve g . '
Photoelectochemistry of excited state redox reagtions, Photosensitization. Types of Photochemical
reactions; substitution, decomposition and fragmentation, - rearrangerrient, and redox reactions,
photochemistry of metallocenes. : _—
‘ - UNIT-IV
Redox Reactions by Excited Metal Complexes
Redox reactions of metal complexes in excited states, excited electron transfer, examples using
[Ru(bpy)s]** complex and [Fe(bpy)s)** complex. Role of spin-orbit coupling, life-times of excited
states in these complexes.
-~ Metal Complex Sensitizers: Electron relay, semiconductor supported metal oxide systems, water-
photolysis, nitrogen fixation and carbon dioxide reduction. :

SUGGESTED BOOKS AND REFERENCES:
I, K.K.Rohatagi-Mukherjee, Fundamentals of Photochemistry, WileyEastern;, 1986
2, AW.Adamson and P.D. F leischauer, Concepts of Inorganic Photochemistry, Wiley, NY, . 1975.
" 3. G.L.Geoffrey and M.S. Wrighton, Organometallic Photochemistry, Academic Press, 1979, -
4. Inorganic Photochemistry, J. Chem. Edue, vol. 60 No; 10, 1983, '
3, Coordination Chem. Revs., vol. 39, 121, 1231, 1981; 14, 321,1975; 97,313, 1990.
. & V. Balzariand V. Carassiti, Photochemistry of Coordination Compounds, Academic Press, 1970.
P 7 QU Ferraudi, Elements in Inorganic Photochemistry; Wiley, NY, 1988, o
“x 8 8J.Lippard, ed., Progress in Inorganic Chemistry, Vol, 30, Wiley, 2009,

o1
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. CHE C04: ADVANCED CHEMICAL KINETICS - 11
- o | 4 Credit (4 hrs/week)

_ UNIT - |
Induced Phenomena: ; ,
Induced reactions, kinetics ‘of Induced reactions and thejr characteristics. Induction factor and its
mechanistic significance. Mechanism of — "
(i) Fe (II) induced oxidation of iodide by Cr (V1), o
(ii) As (111 induced oxidation of Mn (II) by chromate in acid solutions,
(iii) Kinetics and mechanism of induced reactions in metal complexes (octahedral complexes of cobalt
(111) cnly).
UNIT lI

Metal-ion Catalysis: Kinetics and Mechanism of following Reactions . :

() When reaction rate is independent of one of the reactants in presence of metal ion catalyst,

(i) When reaction rate is retarded by one of the products in presence of metal ion catalyst,

(i) When metal ion catalysis indicates an intermediate species. ’

(iv) Cyclodextrines are acting as catalyst mode of catalysis. Analysis of one full case study of B-

cyclodextrine, catalysed reaction, Hydroformylation reactiorj =~ ' ‘ '

Oscillatory Redctions: Autocatalysis and oscillatory reactions _thermodynamics approach of
oscillatory reactions, Kinetics and mechanism of Belousov-Zhabotinski (B-Z) reaction

Substitution Reaction: Classification of ligand substitution reaction,, Kinetics ‘and mechanism of
Anation reaction; base catalyzed reaction and acid catalyzed reaction. Kinetics and mechanism of 1:]
1:2 and 1:3 metal-substrate complexes as intermedijates,

, UNIT -1V
Electron Transfer Reactions in Metal Complexes:
Inner-sphere and outer-sphere reactions, Meclianism of inner sphere and outer sphere mode of electron
transfer reactions. Henry Taube's classical reaction, its kinetics and mechanism, experimental analysis
by chromatographic and spectroscopic techniques. Pattern of reaction via adjacent and remote attacks,
+.., linkage isormerism. : -
” Marcus -Cross-relation in outer-sphere reactions, (no mathematical derivation) in followx’ng reactionss
Fe(CN)G" + Fe(CN)s” = Fe(CN)¢™ + Fe(CN);* _ T
_ Ce(IV) + Fe(CN)* = Ce(lll) + Fe(CN),>
g ‘Bridged outsr-sphere electron transfer mechanism,

AR

4 4 G. Sykes, Kinetics of Inorganic reactions, Pergamon Press, 1966, T e
5 BiW. Benson, . Jacob Kleinberg, R. Kent Murmana, R. T. M. Fraser, '1?31me&113_1_8!3; Meéchaniim

* . Ipprganic Reactions, Academic Press, 1965. Coe ' B

~ 6 "H'Taube, Electron transfer reactions in solution, Academie Press, London, 1970,
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CHE C05: ADVANCED ELECTROCHEMISTRY -1
) ' 4 Credit (4 hrs/week)

UNIT-I
Electrochemical analysis
Introduction to electrochemical methods, electrochemical cells, diffusion controlled limiting current,
voltage scanning polarography, shape and interpretation of polarographic wave, current -voltage
relationship during electrolysis. General Principle and applications of Linear Sweep Voltammetry
(LSV), Cyelic Voltammetry (CV), Square Wave Voltammetry (SWV), and Differential pulse
Voltammetry (DPV). Stripping voltammetry: Principle, classification and Applications,

UNIT-II
Electro-catalysis : :
Chemical catalysis and Electro-catalysis, cathodic and anodic electro catalysis; electrocatalysis of
mixed oxides of titanium dopped with rare earth oxides (Ebonex); Electrolysis’ in. simple redox
reactions. Electrocatalysis of bimettalic nanostructured materials, = '
Photoelectrochemistry: introduction, Principle of photoelectrochemistry, 1 ypes of photoassisted redox
reaction, organic photo-electrochemical reactions. Examples of some’ abnormal electro-organic
synthesis,

o e UNIT-II
Electro-organic Synthesis , NEETTREY B o ,
Types of electro organic reactions, constant current and constant potential electrolysis, cell design,
effect of variable, nature of medium, nature of electrode materials, .over-voltage, effect of redox

couple, application to S¢wage waste water treatment, electro-chemical incineration of hHuman waste in
combined space. Electro-organic synthesis of novel drugs.

UNIT-1V
Electrochemical Sensors ' ‘ o ‘ :
Electrochemical, ‘Sensors ‘for Nitric Oxide (NO), pesticides, ‘glucose and superoxide species,
Electrochemical sensors based on carbon nano tubes and their applications.
Energy Options: Hydrogen Economy, Introduction, Hydrogen-Production, Hydrogen Transmission,
. -glorage and distribution, Hydrogen fueled equipmeiits, local electricity. production from hydrogen;
.. . Hazards and safety aspects of hydrogen. - o

- .

‘SUGGESTED BOOKS AND REFERENCES : : : .
1. Joseph Wang, Analytical Electrochennistry, Wiley-VCH Publication;1998. = = |
2. Zeng, Ju and Joseph Wang, Efwmc}}@liﬂéal‘Sénsors,?B’ibscmr_s:’and‘ﬂm ir- Bio-medical Applicationg:
Wademic Press, Elsevier, 2008. . SO ' ’ QII?

3. g J. Fryand W. E. Britton, Topics in Organic Electrochemistry, Pletua publishisg press, New Yo
4. "BBzer Organic Electrochemistry, Marcel Dekker Press, 1980,

8 Sharma; Electrochemical Incineration of human wastemconﬁned ‘ﬁp&i_cﬁs, Lﬂmb&ml’ubhcﬂh

keis and Reddy, Modern Electrochenlsiry; Volume 2A & 2B, Sprnger, |
tt and Brett, Electrocl;emisﬂy:ﬁ'[’dncigle and' Apptié:;_tibns;-'Q}L:fltfg:di‘fiess, 2005,
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CHE C06: ADVANCED NANOSCIENCE AND NANOTECHNOLOGY
N . ' 4 Credit (4 hrs/week)

Nanoscience and Nanotechnology .

Basic concepts of Nano science and technology, Quantum wire, Quantum well, Quantum dot,
Properties and technological advantages of Nano materials, Material progessing by Sol, Gel method,
Chemical Vapour deposition and Physical Vapour deposition methods

| UNIT I
Synthesis ) :

Top-down {Nanolithography, CVD), Bottom-up (Sol-get processing, chemical synthesis). Wet
Deposition techniques, Self-assembly (Supra‘molecular‘approacl‘:),“Ch,a,xjac'teriz,aﬁon TEM, SEM and
SPM technique, Fluorescence Microscopy, and Imaging. =~ N Ll

Use of bacteria, fungi, Actinomycetes for nanoparticle synthesis, Magnetotactic bacteria for natural
Synthesis of magnetic hanoparticles; Viruses as components for the formation of nanostructured

materials; Synthesis process and application, Role of plants in banoparticle synthesis.

Introduction »Caqbon moleculcs-naﬁue of vthe éarbon bondQneiv-carbon Stuctures-discovery of C60-
structure of C60 and its crystals From a Graphene Sheet to a. Nanotube, Single wall and Multi walled
Nanotubes, Zigzag and. Armchajr. Nanotubes, Euler's ‘Theorem ..in - ylindrical and Defective

History Molecular and Super molecular Structure-Intrinsie propexties. of ind| vidual-carbori nano tubes.
Synthesis -Arcing in the present and absent of catalyze-laser method-Chemical Vapour Deposition -
ball milling. '

UNIT IV
Applications
Solar energy conversion and catalysis, Polymers with a special “architecture, Liquid crystalline-
Systems, Applications in displays and other devices, Advanced organic materials for data storage,
Photonics, Plasmonics, Chemical, electrochemical and biosensors,'Nanomcc\icine, Nanofoods, Nano-
cosmetics and Ngmobiotechnology. : v i

. SUGGESTED BOOKS AND REFERENCES | | -
S B:Vishwanathan, Nano materials, Nerosa Publication, 2009.
2. Foter Lynn E, Nanotechnology, Pearson education, 2005,

3T Varghese and K M Balakrishna, Nanotechnology, Thomas Atlantjc Publici‘zt‘_ior}, 200s.
4. J, + Ramsden, Nan technology: An Introduction Elesevier Pubhcauonzom o
3. BK: i An Introduction to Nanotechnology, Lsha publication, 2607. e

,ﬁdn»;o.}ﬁ‘é;vgéciéncezand I\anotachnology,}‘ﬁl Publication, 2009,
techriology, Wiley, 2007, .. v ¢ S

=k
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\ L CHE D06: NATURAL PRODUCTS -1} :

B . 3} . 4 Credit (4 hrs/veek)

| | UNIT-I L

Extraction Techniques for Natural Products _ o
Supercritical Fluid Extraction - Introduction, Principle of = Solvent-Free Extraction Process,

Applications to the extraction of natural products. )
Microwave Assisted Extraction — Introduction, Principle of the method and heating mechanism
Instrumentation, Applications to the extraction 6f natural products,
Ultrasound Assisted Extraction — Introduction, Principle of the metliod, [nstrumentation, Applications
to the extraction of natural products,
Pressurised Solvent Extraction- Introduction, instrumentation, Applications 10 the extraction of natural
products o A A .

_ UNIT -I1
Isolation and Separation of Natural Products '
Isolation of Natural Products by Low-Pressure Column Chromatography ~ Introduction, Separation
Processes (Adsorption & Size Exclusion), Types of Stationary Phases:; Adsorption Stationary Phases
and Size-Exclusion Stationary Phases. Column Operation - Selection of Stationary Phase, Column
Packing and Equilibration, Sample Application, Column DﬁV(ﬁléb’xﬁegt anil.detection. .
Planar Chromatography - Introduction, Basic Principles of TLC, Mechanisms  of Separation,
Applications of TLC, System Selection and Choice of Development. Detection of Natural Products in
TLC: Ultraviolet detection and Spray Detection. Preparative Thin-Layer Chromatography (PTLC) -
Introduction, Scale Up from Analytical to PTLC, Commercially Available PTLC Plates, Sample
Application, Development and Detection, Desorption and Recovery of Natural Products. Assessment
of purity by TLC. Techniques for Detection of Phytochemical Groups in fixtracts. . :

CwRAn TR B

: UNIT -T11
Blosynthesis of Natural Products : R R T I
Introduction, Applications of Condensation reaction, Alkylation Reactions and Wagner-Meerwein
Rearrangements 1o synthesis of natural products. Mevalonate biosynthietic pathiway. Biosynthesis of
fatty acids, aromatic rings and Pyridoxal Phosphate,

;- Structure lucidation of Some Naturally occurring compourids

Structure elucidation of ferulic acid, beta-sitosterol, stigmasterol, curciimnir e, plumericin, Abietic acid,
taxol, laiosterol; lupeol, strychnine, camptothecin, Usnic acid -and quercetin by IR, UV, NMR and

Ly & Mann, Secondary Metdhalism, 2nid Edition, Oxford University Presg 1987, o
2. §& Mann, Chemical aspects of Biosynthesis, Oxford University Press; 1998, xE
3. B Yates, WA. Benjamin, Structure Determination, Inc,, New York, 1967 '
? §¢ Manitio, Biosynthesis of Natural Products. John Wiley & Sans; 1981

- fgom Biosynthesis to Total Syiithesis: Strategies and Tactics fdr'»fﬁa;;.Lral Producty, Alexandros L.
. -&pgrafos, Wiley, ISBN: 978-1-118-751732 S R SR 1
6. ]Slﬁixquak Products Isolation, Edited by-Satyajit D. Sarker; Hitinana Pressilhe: New Jersey, 2006 Secand

Edition. : S '
7. I{atuml Products Chemistry: Sources, Separations-and'ﬁtqucmms;i{,Qbop'g;.{ GiNicola; CRC press; 2018
8. Rgecent Extraction Techniques for Natural. Products: ‘Miciowavi -assistell Exiraction and Pressurised
*+ Splvent Extraction, B. Kaufmann and P. Christen, Phytochem, Angl.: 3, 105-113 €2002). = - 3
tps:llvwn2. chemistry spsu.edu/faculty/reuschyvirtoeimAipids Kbt - - -
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CHE D07: MEDICINAL CHEMISTRY -~ i

-

4 Credit (4 hrs/week)
UNIT-I S

Antineopiastic agents : Introduction to cancer chemotherapy, Classification of antineoplastic agents,
“role of alkylating agents and antimetabolites in treatment of cancer, Carcinolytic antibiotics and
mitotic inhjbitors. Synthesis of Cyclophosphamide, Melphalan, Fluorouracil. Recent development in
cancer chemotherapy. B ‘

Local Antiinfective drugs : Inlrpduction.'Synmcsis and general mode of action of Furazolidone,
Ciprofloxacin, Dapsone, Isoniazid, F luconazole. Antimalarials: Synthesis and general mode of action
of Chloroquin. - ' »

' UNIT-II

Cardiovascular Drugs : Introduction, Classification and general mode of action, Cardiovascular-
disease, drug inhibitors of  peripheral sympatheﬁc_fun.ction,_ Synthesis. of, Sorbitrate, Diltiazem,
Verapamil, Methyldopa, Atinolol. ‘ S R o e o ’
Diuretics : Introduction, Classification and general mode of ‘acfion, ¢ yothesis of Acetazolamide,
Chlorothiazide, Frusemide, Spironolactone, Triamterene. o ot .
Hypoglycaemic Agents Introduction, Genéral mode of action, Insulin, a id, insulin preparations, Oral
hypoglycemic agents: Classification, Synthesis of Tolbutamide, S .

. . . UNIT-III
Psychoactive clf'l;gs : Inixoduqtion, Neurotmnsmitter.s{ CNS. depressants, general anaesthetics, mode
of action of hypnotics, sedatives, antianxiety drugs. =, N .
Anticonvulsant Drugs : Introduction, Classification and .general. mode of. action; : synthesis of
Phenytoin sodium, Troxidone, Ethosuximide, Primidone. ' ' - - ‘
Antiviral Drugs - Introduction, Classification and general mode of action, synthesis of Amantadine
Hydrochloride, Idoxuridine, Methisazone. "

UNIT-IV :
Antiblotics : Antibiotics inhibiting protein synthesis, B-lactam rmgs Synthesis of Penicillin-’('.};‘

. Ampicillin, Amoxycillin, Chl ramphenicol, Cephalosporin, Tetracyclin and Streptomycetn, -
- wAntihistsmines : Introduction, Classification and general mode ‘of aétiot, Synthesis of Pheniramine;
4 -, Promethazine, Ranitidine; Sodium Cromoglycate. S e .
'Analgul;u and Antipyretics : Classification, Nonnareotic analgesic. Synthesis of Mefenamic acid,
iclofendc. : : :

SUGGESTED BOOKS AND REFERENCES | ey
iti 2 B S B Siringer, Basic' Concepts in Pharmacology (3%edn,), MeGraw-Hill Professional, 2005,
a2, Bilatzung, Basic and clinical pharmacology (1 lﬂ’,e‘.dn-‘),'Mbg@\véﬁiﬂ‘gmééiml. 2009.

3 A;iﬁtuyg_er; M.E. Wolff, Medicinal Chemjstry and Drug Di Yol-1,dohn 'wlﬂg‘y;‘jggz;’_\
. 4, Godkiman & Giliman, ?hannacological;pasiﬁ;ofmgm’ utics, MeGrasw<Hill, 2005. -

i @ h 88 Pandeya & J.R Dimmock, Introductiof to drug desigu;
- Aular, Medicinal Chiemnistry, New Age International; 200°
H. Bingh & V. K. Kapoor, ‘Medicinal and Pharmaceutical
200). ' 2
Diikgednicer, Strategies for organic drug Synthesis-and Desip
© 9. A Gingauz, Introduction to Medicinal Chgrnistry: How.
« 10. Gralam and Patrick, Introduction to medicinial Chemistry:

‘tigmal,' 2000 B

kit WilEy-and Sons, 1997%
(5 ey T T
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. CHE E03: PHARMACEUTICAL CHEMISTRY I :
- 4 Credit (4 hrs/week)
Unit I
Dossge Form Design _
Need for dosage form, General considerations for dosage form design, Definition and types of
pharmaceuticals ~ ingredients  and excipients, Flavouring, sweetening © and colouring
pharmaceuticals,Preservatives -sterilization and preservation, preservative selection, general
consideration, and mode of action
' Unit I
Solid Modified —-Release Drug Delivery System . .
Rationale for extended release pharmaceuticals, Drug candidates for extended-release products,
Extended-release technology for oral dosage forms, Delayed- release oral cosage forms.
Transdermal drug delivery systems IR .
Transdermal drug delivery systems- introduction, factors affecting percutancous absorption,
percutaneous absorption enhancers, Advantages and disadvantages of TDDSs

| Unit IT¥ S T
Novel Dosage Forms S SR
Novel drug delivery systems- introduction and composition, Iontophoresis (IP) and phonophoresis,
Mucoadhesive system, Medicated gums, Intravaginal drug delivery system, Intrauterine progesterone
drug delivery system , Bioadhesive vaginal gel, Dinoprostone Vaginal insert, Estring Long-acting
parenteral systems, Liposomes as drug delivery vehicles ‘

: - Unit IV

Products of Biotechnology ‘ .

Introduction, Techniques for the production of biotechnologic products, Products of ‘biotechnology
such as Anticoagulant Drug: Lepirudin (Refludan) Antisense Drugs: Fomivirsen Sodium (Vitraveney,
Erythropoietins, Epoetin Alfa, Growth Factor: Becaplermin, Human Growth Hormone, Systemic
Growth Hormone, Interferons and Interleuki

.. BOOKS AND REFERENCES o o | ,
i 1. Qrganjc Medicinal and Pharmaceutical Chemistry, John M. Beale, Jr., John H, Block, Wolters Kluwer
2. Angel's Pharmaceutical Dosage Forins and Drug Delivery Systems, Loyd V Allen, Wolters Kluwer

3. Dirug delivery : principles and applications . Binghe Wang, Teruna Siahaan, Richard soltero, John
Wiley & Sons, . ' ' h
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\ . !CHEE04: ADVANCED PHARMACEUTICAL CHEMISTRY

. 4 Credit (4 hrs/week)
UNIT-I
Biotechnological Applications of Enzymes :
Large-scale production and purification of enzythes, techniquesand methods of immobilization of
enzymes, effect of immobilization on enzyme activity, application of immobilized enzymies, use of
enzymes in food and drink industry-brewing and cheese-making, SYTuUps {rom crown starch, enzyniés

as targets for drug design. Clinical uses of enzymes, enzyme therapy, enzymes and recombinant DNA
technology, '

_ UNIT I
Prodrugs Approaches to Drug Delivery

Introduction, Basic concepts: definition and. applications, Prodrug design considerations, Prodrugs of
various functional groups- Ester.prodrugs of compounds containing -COOH or -OH, Prodrugs of
compounds. containing amides, imides, and other acidic NH (M‘a‘nnjch*ba;ses“and'fN-a-'Acyloxya}kyl
derivatives; Prodrugs of amines, Prodrugs for compounds containing carbonyl groups

Radiopharmaceutical: : : R o

Introduiction, Background information, Therapeutic. ‘use . of radiopharmaceuticals, . Represenitative
radiopharmaceutical drugs and primary uses, Mode of actions of some impartant radiopharmaceuticals
such as Technetium-99 m, Strontium-89 Chloride, Yttrium-90 and Thallous:201 Chloride.

UNIT 1V
Non radioactive Pharmaceuticals in Nuclear Medicine . ) :
Introduction, Mode of action and use of Acetazolamide, Cimetidine, Dipyridamole Adenosine,
Furosemide and Vitamin B12, Practice of nuclear pharmacy, Procurement arid storage,

SUGGESTED BOOKS AND REFERENCES

I, Bigorganic Chemistry: A'¢hemical Approach to Enzyme Action, Hermann Dugas and C, Penny, Springeg
Verlag. L ‘

2. Uudexstanding Enzymes, Trevor Palmer, Prentice Hall,

-3 Ex_):;yme Chemistry: Impact and Applications, Ed. Collin J Suckﬁng,.Chcmisu ¥,
4. Drug Delivery: Principles and Applicatioﬁs.Bin’gheWangetv.al;, Wiley Interscience !
5, Pbaxmaceutica] Dosage Forms and Drug Delivery Systems, Loyd -V, Allen Junior et al., Wolters K luwel:
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ork: 12 Credits (180 hrs) -
Max. Marks: 100 . '

CHE A21: PROJECT WORK | |

3
oH

Project report duly signed by the project guide will be submitted at the end of Project work.
The EoSE assessment of the Project Work shall be as per University guidelines.




