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& X | Byllabus:.
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' E!c:ct‘.\g_e Core Courses (ECC) groups
At Integrated / Allied Chemistry
wﬁﬁ Inorganic Chemistry group
C: Physical Chemistry group
D: Organic Chemistry group
E: Pharmaceutical Chemistry group

3. No. | Course Code Elective Paper Title Prerequisite Semester
1. | CHE ADI Spectroscopy ~ 1 1
| 2. | CHE AQ2 Anslytical Technigues 1
3. | CHE AO03 Green and Sustainable Chemisgy - i
4. | CHE AQ4 Spectroscopy ~ I il
5. 1 CHE AD5 Environmenta! Chemistry ]
6. | CHE B(1 Bioinorganic Chemistry i
7. | CHE Bg2 Supramolscular Chemistry iR
8. | CHE BO3 inorganic Polymers 3 11
5 | CHE BO4 Advanced Bioworganic Chemistry CHE B0l v
10. | CHE B03 Materials and Industrial Chemistry v TV
11, i CHE B06 Photoinorganic Chemistry - v
12, | CHE GOt Advanced Electrochemistry - 1 - il
13, | CHECD2 Advenced Chemical Kineticg -1 il
14, 1 CHE C03 Chemical Analysis - . ol
15, | CHE C04 Advanced Chemicyd Kinetica—1I L CHE C0Z, v
16, | CHE CO5 Advanced Electrochemistry - 1T .. JCHE CDL 11V
17, { CHE C06 Advanced Nanoscience and Nanmhnoiog - N2
18. | CHE Dui Biomolecules -1 . T
19 V CHE D2 Heterpsyvelic Chemistry -1 Ny
2(. | CHE D03 Natural Product -1 - i
23, | CHE D04 Medicinal Chemistry — 1 - HI
22, 1 CHE DO Heteroeyohie Chemistry ~ 1 CHE D2 1TV
23, 1 CHE D06 Natural Product -~ [I | CHE D03 v
24. 1 CHE D07 Medicinal Chemistry - 11 CHE D04 v
25. | CHE EQ} Pharmaceutical Chemistry ~L j ) [T
26, | CHE B Biomolecules 11 :CHE D01 i 1
27 | CHEED Pharmaceutical Chemistry -1 . CHE EO] { N
28. | CHE EG4 Advanced Pharmaceutical Chezmstrv - TIV
28 1 CHE Al Elective laboratory - 1 {
30. | CHE Ai2 Elgetive jaboratory —2 i1
3. { CHEBiI Elective jaboratory —3 - BRTY!
CHECi1 Elective laboratory -3

CHE D11 Elective laboratory ~3

: HCHE B11 Elective faboratory - 3

, HCHE A2 Project Work ~ PRJ

- = 3will be according 10 the opted Elective Theory groug,

2 Department will inform the students about e msmmume‘muxmqm number ofi lective. courses-offercd 0. studcms:’:u;
e Begioning of each semester based on the courses opted by students «nmi Svaaubdaty of ficialty. ~ i
Insemesters (L and FV, Theory elective papers 1-3 to-be o adm:t ol four Slective, groups ‘offereq {8,

Phigfma group students may opt D04 and DO7 as shird elestive IIf »a:mii_, J28emiosNEr, POABERVEY. Blccnwt:ahamb@- .
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CHE 701 ADVANCED INORGANIC CHEN

AESTRY - §
(Theories of Bonding, Spectroscopic tethods ang Ntclear Chemistry}

4 Credit (4 hrsfweek}
UNIT.J '

: P Compoundys;

Limitations of VSEPR Theory, dn.py bond, Bent rule ang energetics of hybridization, sonje simple
reactions of covalently bonded molecules T -

Metal Ligaand Bouding:

Limitation of crystal field theory,

_ | molecular orbjta theory, and ntrodu :tion tg ligand fie
‘bonding in octahedral apd tetrahedral complexes, w-bonding and molecy ar orbital theory,

Stereochemistn' and Bonding iy Main Groy

Id theory: .

Optical Rotatory. Dispersibn {ORD), Circular Dichroism'_(CD) and Magpetie Properties of
Transitien Meta) Complexes

malous magpetic Moments, magq ;'ri_c exchange coupling ang

,SUGGESTEnBOOKSANDREmeNCES | e
s {norganic Chemistry, Principles of structure and Rga_gtmry,f 4% Edition;
Keiter: Richard [, Keiter, B o
2. -Advanced Inorganig Chemistry; F.A. Gotton angd G, Wiikinson,
3 ¥heoretical Inorganic Chemistry; Day and Sefhin, .

‘ames E. Huhey: Elleu 4,

ERI

ggamor, '198_7_; Vol. 2.
Muclear arid Radioc
Wiley: Nv, 191,
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CHE 793. ORGANIC REACTION MECHANISM

4 Credie ¢ hrs/week)

and non-alternant
s 8nnilenes, ant;

TRIOmaAticity, homgo.-
€ Coucept

UNIT - 11
AlipHatic Nucleophﬂic Substitutioy
‘The SyI, SN2, mixed Sn1-Sy2 and SET mechanisms, The Sni mechan gm The aeighbouring group
mechanism . participation by n and o .bonds, anchimer; _
carbocations Phenonium jopg i :

ic Substitution N .
The SyAr, Snl, benzyne ang Srni mechapisms, Reactivity - effect of substrate Structure, feaving
group and attacking nucleophile, The vop Richts, Sommelet-Haygey i

‘ UNIT - 111
Aliphatic Electrophilic Substitution ‘
imolecular mechanisms - §:2 ang Sel. The Sg] mechanism - electrophil; ;
Ct of substry i

reactivity, energy profile dia;;rams.Thc_ ortho/para ratig,
1tatiy ACHVity in sy

bstrates and

| - UNIT=1y. © -
'3 to. Carbon-Carbon Multiple Bongs™ LT
bstic and stereochemical aspects iof-addition reactions invoivi :
v radicals, regio- and. chemoselegtivi i i
Ydrogenation of double and t'ripl'c_’x'bfcmdjs: ‘
Hehael reaction, Sharpless asymmetric:epoxiditi




enolates - Aldol, Knoevenagel, Claisen, Mannich, Benzoin, Perkin anJ Stobbe reactions,

The E2, El and ElcB meéhzmisms. Steric orientation of the double bo)\d. Reactivity, cffgcz of substrate

Structure, the attacking base, the leaving group and the medium. Mechanism and orientation in
pyrolytic eliminations, .

SUGGESTED BOOKS AND REFERENCES ’
- Advanced Organic Chemistry: Reactions Mechanisms and Sauciure by Jerry March, MeGraw Hill.

]

2. Mechanism and Strueture in Organic Chemistry — E, 8.-Gould (Holt, R nehart and Winston),

3. Advanced Organic Chemistry Part-A. F.A Carey and R.J. Sundber + ith Ed. Springer (2007,

4. Physical Organic Chemistry - J, Hine. '

5. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes. Long nan

6. Orgenic Chemistry — J Clayden, N Greeves, S. Warren and p Wother. . Oxford University Press (2001)
7. Structure and Mechanism in Organic Chemistry. CK, Ingold. Cornell [ niversity Press

8. Organic Chemistry. R.T. Morrison and R N. Boyd. Prentice-Hall,

9. Modsm Organic Reactions, H O House, Benjamin,

10. Principles of Organlc Synthesis, RO ¢ Norman and IM. Coxon Blackic Academic & Professionaf
11, Reaction Mechanism in Orgenic Chemistry, .M, Mukherji and S.P. $ir gh, Macmillan

I I R
Y T o

Dy. Regiatrar
Uni (Acadeniig) |
n l\’rg 55 lt‘J’ Of'Ra a:‘than
" :‘-J"AIPU‘]R,.j -

A

. LS ot A S T AT e
TR A g v :




CHE 'N3: QUANTUM, SURFACE AND ELECTR OCHEMISTRY
4 Credit {4 hrs//week)

UNIT -1 -
Introduction: Historical background - Black body Radiation, de-Broglie concept, Heisenverg's
Uncertainty Principle. Postulates of Quantum Mechanics, Ope-ators - Linear, Commutator,
Hamiltoniar, Hermitian ang Angular Momentum Operators, Eigei Vaiue and Eigen Functions,
Schrodinger's equation, wave function, physical significance of y°.
Application of Schrodinger’s Equation to (j) barticle in one dimersional box, (ii) particle in three
dimensional box, (ii1) Simple Harmonic Oscillator, (iv) Rigid Rotor and (v) Hydrogen atom; Radial
and angular wave functions, quantum numbers and theijr significance.

UNIT-IT con :
Angular Mementura: Ordinary angular momentum, Eigen functions and Eigen values of angular
momentum, Ladder Operator, Addition of Angular Moménturm; Ssin, antisvmmetry and Pauli's
exclusion principle.
Approximstion Method: The Variation theorem, [inear variation principle
(First order and nondegenarate). Application of variation method and perturbation method to Helium

Molecular Orbital Theory: Basic ideas, criteria of forming M(is, LCAG Concept. Huckel's

Molecular Orbital (HMO) theory for conjugated organic systems, Application of HMO to ethylene,
allylic, cyclopropanyl, butadiene and cyclobutadiene system. T '

UNIT-mm - .
Surface Chemistry ‘ - . - _
Adsorption: Surface tension, capillary action, pressure difference across curved surface (Laplace
€quation), vapour pressure of droplets (Kelvin equation), Gibbs adso :ption isotherm, estimation of
‘surface area (BET equation), surface films on liquids (Electro-kinetic phenomenon)
Micelles : Surface active agents, classification of surface active agen:s, micellization, hydrophobic
interaction , critical micellar concentration (CMQ), factors affecting the: CMC of surfactants, counter
ion binding 1o micelles, thermodynamics of micellization -phase separution and mass action models,
solubilization, micro emulsion, reverse micelles, L
UNIT - IV
-Electrechemistry
"Elccuochemisuy of solutions, Debye-HuckeI-Onsager treatinent 'anc: its extension, iog solvent
‘interactions. Debye-Huckel-Jerum  mode, Thermodynamics - of elecirified interface. cquations.
erivation of electro capillarity, Lippmann equations (surface excess , methods of determinatiop. .

:s30CkHs, Devanathan models, Over potentials; gth&x'x_gg;,:gmgntdensity derivation of Butler Vo
%u&ﬁm Tatel plot. P’olqrogmphy:mcory, Hkovic equation; haif wave potontial and'its s:gmﬁca:ece 3

1. Bhysical Chemistry by P.W. Atkins, ELBS.
atroduction'to Quantym Chemistry, A K. C
o Puar wim Chemistiy. [ra N Levine, Prent
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TR e R

ad P e
8 - Dy, Registrar - -
:  (kcademic) _
University of Rajasthan
Lo TRIPUR o

tructure of electrified interfaces, Guoy-Chapman, Stern, Graham Duvanatham:-Mottwatts, Tobih, -



A4

Using . H; 0, H(j a Na > Ether 4p other feagent ang identification of
CCmponenis using chemjea) tests, IR spectrg for functiong) groug identification and preparation of
erivatives

C. Experimenty based on .
urface tensiop -
i. To study surface tensiop Concentratiop, relationship foy solution (Gibbs ¢quation),
L. To determine the criticq micelle conceiitratiop (CMC) ‘o1 1pg: and CTAB py surface
» tession techniques. :
Adsorption
I Adsorption of Oxalic acid

VisCometer,

- %
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_ 4 Credit (4 hrs/week)

rptic i angd emission of radiation,
Microwave s Pectroscopy: Cjugq ication of molecules, rigid ro or mode],
substitution on the transitjon frequencies, imensities, non-rigi
Spin interaction and effect of external field applications,

Yibrationa; Spectroscopy: Vibrationalrenergics of diatomic molec iles, zerg point energy, foree
constant and bopg strengths; anharmonicity, Morse ential ener;y diagram, vibratioprorari
Spectroscopy, P.Q.R. branches, breakdown of Oppenheimer appfdxiiﬁé.fiori'; vibrations of polyvatomic
molecules; selection rules, normal modes of vibration, group freqlieniéic , overtones s 1.

' effeet of Isotopic
d rotor;-sark’ gffect;";nuclcar and electron

Mo!ecular Spe'ctrbscop * Energy levels, molecular orbitals; vﬁbrom'cimiqon;, vibrationaj
Progressions and geometty of the exciteg states, Franck-Condon-l‘-pﬁnc‘ipl'e,:‘eiectr'q‘nijc Spectra of
' polyatomic molecules, Emission Spectra; radiative and aon-radjative lecay, internal Conversion,

Photoelectroy Spectroscbpy: Photo—elcc_tn'c effect, imi‘izafionl - proc:ss,  Koogman's theorem,
Photoelectron Spectra of simple molecules, ESCA, chemicai--infoxma'tion tom ESCR;?Auger electron

© "Nucleap Magnetic Resonance: Basic Principle, Spin quantun number,..im:mcﬁm_r between Spin agd
U ic Fi Pre¢ession, Relaxation Times; COntimibus\.WaveaNMR -Spect:oscopy,

nstant. Nuclei other than Bydrogen: Nuclei with spin ; (°c, ¥, 3lp S0, etc.), Nuclei wigh
1 ) » B)'

Apin Breater than Y (*N Quadrupole effects; factors effecting ch:micaj shifi in inorgande.

224 Iwo o7 more than two types of NMR active nucleus in g compou i _(cefgl«CHFCJz, HPH m
E}%H. HP(0)F,, BH,), S ‘ : i

% Spia Resonance: Basic principles, 2t0 field spiitiing aad Kramg g degenernay, 150
L aittonic Hyperfine coupling, spin-orpis coupling and signifie A

npouads - géOme&y, cleé&onegativf' » charge, o;ddation-state, c_oqrciix@ﬁqn Bumber, Caupid

T T e , K

‘:?om-ier Transform NMR Spcctmscopy; Introduction to Chemicaj Shiﬁ,'“SJaj ‘1-3';13gn coupling, Cou;:}if;g _
: S

snaftion meta] complexes; spin Humiltonian, “spin densities and idcc‘mﬂe”mlammﬁ .

i "(; IJN] L . i
fousbusper Spectroseopy: Basic principles, spectral parag, ciers and speciryn, display, “pplications of.
balques to the studies of ) bonding and strucmyres of Fé* ang Fe?ﬁc.ngpo}mdlfﬁehgdmg thos




-

4

of intermediate spin; (jj) sp2* and Sn™ compounds, nature of M-L bond, coordinaticy number,
stesztre; and (iii) detection of oxidation state and i equivalent MB | tans. |

lectron Microscopy; Basic principles of Electrop Microscopy SEM. TEM, APM: and their
applications in structyrg| analysis.

SUGGEST ED'BOOKS AND REFERENCES

1. Fuadamenials of Molecular _Spectroscopy, Banewel] angd McCash
Modern Spectroscopy, J M. Hollas, John Witey. -
Applied Electron Spectroscopy for Chemical Analysis D. H. Windayj and F.L. Ho, Wiley Interscience.
Physical Methods ip Cherm'sn'y,‘R.S. Drago, Saunders College.

i ¥s F.A. Cotton.
Introduction to Molecular Spcctroscopy. G.M, Barrow, Mc Graw Hiit,
Electronic Absorption Spectroscopy and related Techniques, D N Sainyanarayang
- Basic Principles of Spectroscopy, R. Chang, Mc Graw Hil. )

g, Theory and Application of Uy Spectmscopy, H.H. Jaffe and M. Orel in, IBH-Oxford.

10, Introduction to Photoelectron Spectroscopy, P.K. Ghosh, John Wiley, -

11, Introduction to Magnetic Resonance. A Carrington and A.D. Maclachalan, Harper & Row,

12. NMr Speclroscopy in Inorganic Chemistry, 1A, Iggo, Oxford Univessity Pregs: Oxford, 1999, pp 1-21;
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13, NMR, NQR, EPR and Mossbauer Speclroscopy in Inorganic Chcn.ﬁsﬂ ¥» RV, Parish, Eilis Harwood,
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distribution of random CITOrS, variance and confidenee Interval, pajred i-test, fcasz
| Square method correlation and regression, linear regressiop,
' - UNITI1
Sampling iy, analysiy '

Definition, theory, basis angd techniques of sampling, sampling statistic > sampling and physical state,
crushing and grinding, hazards in sampling, techp; ing of gases, flujd, solids, ang
Particulates, minim;zagion of variables, transmission and © Ot Sunples,.high pressyre ashing
techniques (HPAT), particulate matter, jtg Separation in gag stream, fi}-éri :

g and gravity Separation,
» ica, dust apg aerosols ete.

Potenﬁomemr:

Principle, instrumentation, types of

Potentiometric titrations and. s 5
determination of PH, ion se)

ppl cations, pirgmeasuremeﬁm,
ective electrodes, Instrumentat; o

on and applicati yng,
UNIT Iv
Cuulome;ry: _ | - . -
Introductions, principle, experimental detajls of coulometry at constapt curent and constant potential,
., Hrational applications I B

o “Atormje Absorption Spectr_oscopy:

, inslmmautan'ou, 8pplications, dete ction limit, sensitiviry and

Mendham J., Denney R.C., Barneg I. D, Thomas MJK., Vogels’ text bosk of quanﬁtativk;-chemiéﬁl-.- '
Analysis, 6" edition, Prentice-Hatt, 2009, | S L Ee
+ Bkaog Douglas 4., Holler F. Jameg, Niewnan Timothy A.,-,Prixlc_iplbs:gfbl_s,taﬂmﬁntalzﬂmlysis, Satmdﬁfé '
-@oﬂégePub.,_IWS. ' o SRR L S "%
. DayR A and A/ L, Underwood, Quantitative analysis, Prentice Hall, 1899,
= 4 DragoR. 3, Physicalm.ethods{inChemiﬁhy,ﬁauﬁﬁem,:ﬂ-999é: T
8 Peters DG, . M. Hayes and G. M. Hefige, A “briet i)
- Bhiladelphia: Saindirs, 1976. 7

D

E B {Agac r:'m;;c“}. S ’
12 g Tn ]‘::\}I:‘("‘f.‘;it ...f RaJaSt\h'SD : e
- PTAIPUR .



CHE A03; GREEN ANp SUSTAINABLE CLEMISTRY

4 Credit (4 hrs/eek;

s Inception ang ¢volutio
chemistry vy I i

1 of green chemisiry, Twelve principles of green
Green che

€sis using these principles;

* (8) Uses of green reagents in organic synthesis - Dimethy]
-carbonate, polymer Supported reagents - per acids and chromic gaciq (b) Green catalysts, roje of
catalysis jp su$tainable development, homogenetpus and hcte,rogen:ous catalysts; In
advantages and applications of . €] Nanocatalysts, (i) Ph '

Organocatg) ¥sts, in organi ‘

ataly. troduction,
ase transfer cutalysts, (iij) Biocatalysts, {ivy
C synthesis. S :

UNIT - v | '
Organic Solvents S
troduction, Droperties and types o
der Ieaction, epoxidation and Heck reaction, _
0s: Eohancement of selectivity, ynthetic applications

efficiency. § - 1,3-Dipolar
d-forming Processes and bromination re, «CHops,
d their synthetic ajplicability.

Enﬂronmentauy Benign Solytions to

lonie liquids s green solvents: I
#pplications - Diels-AJ

iom'_c‘: liquids. Synthetic

15 2nd applicar ons, Wiley,
Chemical Sogiey, -

I




CHE All: CHEMISTRY ELECTIVE | AB-

- 6 Credits (9 hre/week)
A. Laboratory Estimations .

L Estimation of an acid using another standard acid
li. Estimation of a base using another standard base
ili. Estimation of boric acid
iv. Determination of percentage purity of commereia) soda
v. Determination of percentage of CaCO; in precipitated chalk sample
vi. Detenmination of pereentage purity of caustic soda
vii. Determination of alial content-antacid tablet using HCj

L. Preparation of P-bromoacetanilide from acétanilide,
il. Preparation of DP-bromoaniline from P-bromoacetanilide,
lii. Preparation of m~dinitrobenzene from nitrobenzene.,
Iv. Preparation of m-nitroaniline from m-dinitrobenzene,
V. Synuthesis of adipic acid from cyclohexanol, o
vi. Preparation of I,1-bis-2-naphthol (BINOL) from B-naphtho], -
vii. - Green synthesis of ?-hydrmy%-methylmumarin (Pechmann condensation).

viii. More one Siep preparations may be carried out according to requirement of curriculum

C. Experiments based og -
Phase Equilibrium:
i. Determination of congruent composition and. ternperature of g binary system fe.g.,
diphenylarninc-beuzophenone system}, ‘ - o
ii. To construct the phase diagram for three Component system (e.g., chloroform-acetic acid

water},
. Study of distribution of benzoic acid in benzene and water to show that benzoic acig dimerise
m benzene ' ,
iv. Determine the equilibrium constant for the reaction KI +J, — KI. by distribution method;
.. Conductometry ‘ ' | L
V. Varification of Onsager’s equation for strong electrolytes (N.Cl, HCL. KNO;,, kel afid
. determination of constant A and B. T R
- ¥ Determiaation of the velocity constant, order of the reaction «nd of activation for

T S T e, T R "”""‘,-:'!'?;'E‘:'}



‘ H
' 7 SEMESTER {1
CHE 801: ADVANCED INORGANIC CHEMISTRY-1 -
{Group Theory, Molecular tearrangement processes & Inorgunicreactipn mechanisms)
- o 4 Credit (4 hrs/week)

UNIT-{
Symmetry and Group Theory in Chemistry o
Symmetry elements and symmetry operation, definition of group,
classes. Point symmetry group. Schonfilies symbols, representaiions’ of groups by matrices
(representation for the Can, Cav, ete, group to bé worked out éxplicity,. Charaéter of a representation,
The great orthogonality theorem (without proof) and its importance, Character tables and their use;
spectroscopy. Derivation of character table for Cyv and Gy, point group. Symmetry aspects of
molecular vibrations of H,0 molecule, ‘ o ' .

“sugraiip, ‘corijugacy telation and

oo UNITm TR e
Molggul_gr Rearrangement Processes ‘ LT T e e
Electton transfer reactions (outer and inner sphere), HOMO and LUMO of oxidant and seductam,

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

of successor complexes, Two-electron transfers, Synthesis"af coord’nm:oncompounds ‘using electron

transfer reactions, mixed valence complexes and internal electron ansfi:r. . -
Inorganic Reaction Mechanism-1 =~ Lo
* Besic principles; lability, inertness, stability and instability of coo;
principles and. mechanisms of substitution reactions, of tetrahedral, square planar, trigohal bipyramidal,
square -pyramidal and octahedral complexes; potential energy disgrams, tansition states and
-intermediates, isotope effects, Berry's pseudo rotation mechanism, Swais -Scott equation. '

dination compounds: general

: S S UNIT-1V -
Inorganic Reaction Mechaaism- TI : .

Substitution reactions of octahedral complexes; nature of substitution re.ctions; Theoretical -approach
10 substitution mechanisms; mechanism of substitution reaction of complexes of cobalt; aeid
~ hydrolysis and base hydrolysis of Co (I) complexes. : :
.. Substitgtion reactions of square planar complexes: reaction of Pt (11} cornplexes; trans effect and
ts epplications o synthesis of camplexes; theories of trans ‘effect; riechanism  of substitution -
_kinetics of substitution of Pt(I) complexes; factors.affecting the reactivit” of square planar complexes,

SUGGESTED BOOKS AND REFERENCES

. Inorgynic Chemisty, Principles of Structure and Reactivity, 4thEdition, James E. Huheey: Ellen A. 'I{_ei.f;(if:'f‘ .
dchard T.. Keiter, _ '

i
20T Advisiced Inorganic Chemistry, F.A. Cotion and G. Witkinson. : B é
T Theoretical Inorganic Chemistry, Day and Selbin. ' S - B
sz, Concapts and Models in Inorganic Cheuistry, Doughlas Mc Daniel. _ A o '
s clory Quantum Chemistry, A.K. Chandra (Tata McGraw'Hilly pees AVES.

al Applications of Group Theory, F.A, Cotton. e U T
PP Foup Ty : - Dy. R@&!ﬁ-@ﬂl‘:. |

o oo (Academdc).
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CHE §02: STEREOCHEMISTRY AND ORGANIC REACTION MECHANISM 11
N

4 Credit (4 hrshweek)
UNITI

Stereochemistry '
Optical activity and chirality, elements of symmetry, specification ¢ f confi
more than one:chiral center. D/L, R/S and Threo/Erythro nomenclature,

Prochirality, Homotopic and Heterotopic ligands and faces, Enant.ctopic groups and faces, Re/Si
Nomenclature, Stereospecific and stereoselective reactions, :
Optical activity in the absence of chiral carbon (biphenyls, atlenas, spiranes, ensa ¢ompounds).
Chirality due to helicity. Chirality in the compounds containing N, S and P. -

Geometrical isomerism in eyclic and condensed systems, Conformetional analysis of cycloalkanes,
decalins, e#fect of conformation on reactivity,

Cram's, Prelog's and Horeau's rules. Circular bkeﬁingence, CD, ORD, Octant rule, Cotton effect. The
axial halokatone rule. Determination of configuration (absolute and relative) and conformation,

guration - molecules with

Organic Photochemistry

Photochemical excitation — interaction of electromagnetic radiation wjth organic molecules, types of
excltations, fate of excited molecules - Jablonskii diagram, intersy.tem crossing, energy transfer,
photosensitization, quenching, quantum yield, Frank-condon prineiple.
Photochemical ‘reactions of ketones — Norrish type I cleavage, Norrish type Il cleavage; photo

reductions; Paterno-Buchi reactions; photochemistry of a,p-unsatu-ated ketones, B.y-unsaturated
ketones, ' ' |

Photochemistry of alkenes: intramolecular reactions of the olefinic lond - cis-
(stilbene), cyclization reactions. :

Photochemistty of aromatic compounds: photochemical . rearrang:
isomerizations.

trans isomerisation

:ment, - photostationary state,

UNIT HI
Perdeyclic Resctions ' '
- Characteristics and Classification of pericyclic reactions, thermal and photochemical reactions,
Molecular orbital symmetry. Woodward-Hoffmann selection rule., Fukui’s FMO approagh,
 "Woodward-Hoffmann's Conservation of orbita] symmetry and correlation diagrams and. PME-
- smethod, e L

evtroayelic reactions: conrotatory and disrotatory motions, 4n, 4042 n electron and allyl systegss,
mlencs Tavtomerism. |
oloadditions: ' antarafucial and suprafacial additions, 4n and 4n+2 n clectron systems. Diels Alde
stervoselectivity (endo, exo), and regioselectivity; nommal end fnverse electron depud
r reactions; asymmetric Diels-Alder reactions; retro-Diels~-Alcer reactions; 242 addition 34
1184, 1,3-dipolar cycloadditions, Cheletropic reactions, o o B
oaeieoplo searsengements: suprafacial end anvarafecial shifls of C-H und C-C bonds. Retentign

verson of corifiguration. 3,3- and 5;5-sigmg tropic. TearTangerionts. Clalsen, Copa. aﬁdaza-é
AnNgpments. F;hxional-t&um_mcrigm.E.E.rx;v,i-'g}ictibn.- S R

ks ety T
bohanistic aspoots, nature of the migration, imigratory aptitides: memiors icks
following Tsarrangements: i ia ol _

rangement, Beckmann rearrangement, Hoffmann. rearran

Dy. Registrar
- (._lsx’,cud'ém_i.c}
TRty of R 1iasthan -
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rearrangcmem, Wolfr fearrangement, Wittig rearrangeme i, - FritscheButtenberg-Wiechen
fi:d gangement, Stevens rearrangemen, Chapman Tearrangement, Wellach rearrangement.
L’humchemical fearrangementsg: Tearrangement of 1,4- and »I-dies.es, di-n methane rearrangement,
‘eamangement of ¢yclohexadienone (conjugate ang Cross conjugat_e), Dienonc-?henol earrangement,

SUGGESTED. BOOKS ANp REF ERENCES
i

E. L. Blie| and Samue] }f. Wilen, Stcreochemisny of Carbon Compoyg 3, WiIaantcrsm‘cnce, 1994
asipuri, Stereochem:’stry of Organic Compounds, inci i
012.

P, S, Kelsj, Stercoche editior, New Age International Publisher
Lid, Naw Delhi, 2009 _ . S

4. 1, Crayd«:n, N. Greeves, §, Warren and P, Wothers, Creanic Chemishy, Cxford Universiry Press, 2001,

5. Jerry March, Advanced Organic Chemistry, Reactiong Mechanisms ang Strueture, McGraw Hill, 1977,

5. E. 8, Gould, Mechanjs, and Structure iy Organic is d Winston,

. » Principles of Organie Synthesis, Blackis . .cadomic &p
13, 8.M. Mukherji and §.p. Singh, Reaction Mechanism i Organic Chemistry, Macmiltag,

4. R B Woudward and R Hoffinann, Conservation of Orbita] Symmcny,‘ Veilag Chemie: Weinheim (1970,
15, lan Fleming, Pericyclin Reuctions, Oxforg Chemistry

16. 8. Sankamraman, Pericyclic Reactions- A Textbook, Wﬂcy-VCH, Weinheir,), 2005 .
17. Gllbert 4 and Baggott J., Essentials of Molecular pp istry, - Scientifig Publication,
Urro N.J., w.A, Benjamip, Molecular Photochemistry. :

rofossional.

dge University Pres ;.
in chemistry, Wiley vcy
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Dynamic chain reactions (hydrogen-bmmme reaction, pyrolysis of acetald hyde, decomposition of
dthane), Photochemjcg) reactions (hydrogen-bmmine and hydrogen-chltvrine).




CHE 811, CHEMISTRY CORELA3-2

]

.~

A, Inorganic Preparations; Following selected inorg
Spectes, Mdssbauer, ESR and Magnetic susceptibility

sensisive compounds ynder vacuum,
L. Sodium thiosulphate, Na28203.5H20
ii. CuCh.2DMSO

iii. Tetraamine cupric sulphate [CumH3)4SO4].H20

6 Credity (9 hrs/week)

anic com,ounds ang their studies by IR
measurements, Handling of ajr and moisturs

iv, N,N-»_bis(salicylaldehyde)cthy!enediamine, Salen H,, Co(Saler)

V. Copper glycine complex - ¢is. and tram-'bis(glycinat_o)
vi, Cis- and trans-dichlorobis(cmylcnedi&muﬁnc)cobaltm

vii, Na[cr(NHngfscN)qJ
vili. [NitNH;)¢]CL,

B. Two Step Organie Synthesis
i. Aniline — 2,4,6-Tribromoaniline
il. Aniline — Diazoa.minobenzene

iii. Phthalic anhydride — Fluorescein
iv, Phthaljc anhydride — Phthalimide
V. Acetanilide = p-Nitroagetanijide

hemical Kineticg .
i Determination of the primary saly effect on the kinetics of ionic reactiong and testing of the
Bronsted relationship (iodide lon is oxidized by persulpliate ion) '

l. Determination of the effect of (a) Change of tempera
Teaciant and catalyst ang (c) Ionic strength of the thedia

of an esterfionje reactions,

Coppe. (I1) |
I) chlor de, [ CO(&H):C]:]_CI

1.3,£-Tribromobenzenc
P-Aniinoazobenzene
Eosir

Anthianilic geid -
D-Nit-oaniline

ture (b) ‘hange of 'concentratfon of
on'the ve;ocity constant of hydrolysly




CHE A04: SPECTROSC‘OPY-II
s _ , "4 Credit (4 hrs/week)
. _ UNITI '

Uitraviglet ang Visible Spectroscopy
Varioug electronic transitions (185-800 nm) Beer-Lambert law, cffect of solvent on clectronie
transitions, ultraviolgt bands for carbony] ¢ompounds, unsaturatec carbonyl compounds, dienes,
conjugated polyenes, Woodward-Fieser rules for conjugated dje;.es and carbony] compounds,

i [ eric effect in biphenyls

Infrared Spectroscopy
&racteristic vibrationa frequencies of aromatic ¢ompounds, alcoho, s, ethers, phenols and amines,
Detailed study of vibrationg frequencies of carbonyl compounds (ketcnes, aldehydes, esters, amideg,
acids, anhydrides, lactones, lactams ang conjugated carbonyl compounds). Fffeoy of hydrogen
bonding and solvent effect on vibrationgl frequencies, overtones, ¢ mbination bands and Femnj

Mass Spectrometry '
Imroduction, ion production . El, (i, FD and FAB, factors affecting f’re.gmentation, ion analysis, lon
abundance, Mass spectral fragmentation of organic compounds common functional groups, molecular
ion peak, metastable peak. McLafTerty-rearrangement. Ring rule, Nitroge:n rule, High resolution mass
Spectrometery, Examples of mass spectra] fragmentation of organic con pounds- with respect to their
Structure determination. ' '

nequivalent protops, chemical shift vajyes and correlation 1 5p Protons bonded 1o carboy-
lefinic, aldehydic and aromatic) and other nuclej (alcohols, phenols, enols, carboxylic
acids, amines, amides and mercapto). Chemicaj exchange, effect of deuteration, Complex spin-gpin
interaction between two, three, four and five nuclej (first order spectra), Stereochmzisn'y, hinderag
rotation. Karplug curve-variation of coupling constant with dihedraj angle. Simplification of complex

Spectra - nuclear magnetic double Iesonance, NMR shift Teagents, solven: effects. Fouri_er transform

UNIT IV .
Carbon-13 NMR Spectroscopy ' |
- Qeneral consideration, chemical shift (aliphatic, olefinic, alkyne, aron-atiq,__hetema_romati;: angd
-;,;'-"-gwbonyl carbon), coupling constants. Two dimensjop NMR’s,pectroscopy CO8Y, NOESY, DEP’E;
i dNEPT, APT and INADEQUATE technigyes, | -
Applications af'Spectroscopy - Problems bagseq on UV, IR, NMR Specroscopy and. Magg -
¢otrometry for structural elucidation of organic-compounds, . |

Hhsctrometric Identifioation of ‘Organie Cpipounds, R._M;:-sﬂym;gm'h GC Hassler and T, M’Dﬁﬂﬁ,
I Whay. - _ ' 5
Wdamantals of Spectroscopy b\yE@nw.gH_;:;;ndMsCas_h- _

i duction to NMR: Spectfosuopy.;Rl.I;rAbﬁham, Ii-Fisher g—h‘d'-l?:“fggﬂ_.tui,jwﬂn}'; : :
A licalivg of Spec’troscopy of Organio Cortpounds, )R’ Dyer;sz_‘enH_né Hall T
Bppctroscopic Methods in Organto Chemistry D.H, Willlams, 1, Flemm;,{ff;m oGraw-Hijt;

%mic Spectroscopy, Williap K,emp..M,a’cmﬂlan; : .

" | Universis, Of Rajasthan
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CHE A05; ENVIRONMENTAL CHEMISTRY

i : -~ -4 Credit (4 hrs/week)
T - 'UNIT-1 o .
Atmospheric Chemistry ‘ |
Atmosphaeric layers, Vertical temperature profile, heat/radiation budget of the earth atfnospi}cre
systems. Properties of troposphere, thermodynamic derivation of lay:se rate. Temperature inversion.
Calculadon of Global mean temperature of the atmosphere. Pressire variation in atmosphere and
scale height. Biogeochemical cycles of carbon, nitrogen, sulphur, phosphorus oxygen. Residence
times. Sources of trace atmospheric constitients: nitrogen oxides, sulphur dioxide and other sulphur
compounds, carbon oxides, chlorofluorocarbons and other halogen compounds, methane and other
hydrocarbons. _
Tropospkeric Photochemistry ‘
Mechanisin of photochemical decomposition of NO; and formation of ozone. Formation of oxygen
atoms, hydroxyl, hydroperoxy and organic radicals and hydrogen peroxide. Reactions of hydroxyl
radicals wita methane and other organic compounds. Reactions of OH radicals with 80; 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-sou.ces, size distribution and ffect
on visibility, climate and health. . |
Actd Rain: Definition, Acid rain precursors and their aqueous and yas phase atinospheric oxidation
reactions, demaging effects on aquatic lifé, plants, buildings and health, Monitoring of $O and NO,,
acid rain control strategies,
Stratospheric Ozone Depletion: Mechanism of ozone formation, Mechanism of catalytic ozone
depletion, discovery of Antarctic ozone hole and role of chemistry and meteorology, control
Strategies.
Green House Effect : Terrestrial and solar radiation spectra, major green house gases and their
sourses and global warming potentials. Climate change and consequer.ces. |
Urban Air Pollution: Exhaust emissions, damaging effects of carbon monoxide, monitoring of €O,
control strategies. -

UNIT-I11 .
Aquatle Chemistry and Water Pollution
- Redox cheraistry in natural waters, Dissolved oxygen, biological oxygen demand, chemical oxygen
demend, determination of DO, BOD and COD. Acrobic and anaerobic reactions of organic sulphur
“Ahd nitrogen compounds in water, acid-base chemistry of fresh water and sea water. Alumninium,
nltrate and fluoride in water, petrification, sources of water pollution; reatment of waste and sewags,
urification of drinking water, techniques of purification and disinfecti in. K

UN’IT-IY.
viresmenial Toxicology - i
oxke Menvy Metals: Mercury, lead, arsenic and cadmium, -gausey of wthic_h;}g‘,_b_mgmux ¢ b

Wees fof Leavy metals, chemical speciation of Hg, Pb, As, and Cd, Hochemical ‘and darrdt
y 1-4 = Pl ' . . e ; .
pxle @rganic Compounds: Pesticides, classification, properties ard vses of organochiorine agd
Rnospheres pesticides, detection and damaging effects. o
lychlgrinated Biphenyls: Properties, use: and environmental contim ation:and effects.

Ly »

AN , "i_ :
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[

Polynuclear Aromatic Hydroearbons: Source, structures and a3 pcilutants,

Eolliand Environmental Disasters: Soil “omposition, micro and nacronutrients, soil pollution by
1';:x‘tik}'§£crs, plastic and metals, Methods of re-mediation of soj], Bhopal gas tragedy, Chernobyl, three
mile island, Minamatp disease, Sevoso (Italy), London smog, :

SUGGESTED BOOKS AND REFERENCES
Environmental Chemistry, Colin Baird, W.H. Freeman Co. New York 1993,
2 Chemistry of Atmospheres, R.p, Wayne, Oxford,
« Eavironment Chemistry, A.K. De, Witey Eastern, 2004,
4. Environmental Chemistry, S.E. Manahan, Lewis Publishers,
3. Introduetion to Atmospheric Chemistry, PV, Hobbs, Cambridge,

R R——
N AR S

Dy. Kegistrap
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Carbohydrstes

Structure ‘and’ biological fimctions of derivatives of monosaccha.ides like, Amino sugars -
Glucosamine and N~Acety1glucosamine; Carboxylic acid sugars~ Gluctronic acid ang Gluconic acid:
Sugar phosphates- Adenosine triphosphate (ATP); Sugar alcohols- Maltitol and Lactitol. Structure,
Domenclature, properties and-reactions of oligosaccharides, Structurc and biological functions of
derivatives o7 polysaccharides - chondroitin sulphate, heparin and hyalu; onan.

Unit-II

Lipids

Introductior;, nomenclature, classification, and Physical properties of fatty acids. Chemicg] propesties
of fatty acidsg - methylation of carboxyl groups, halogen addition reactjo s, trazlsfomtatipn of isolene-
type fatty acidsi to conjugated fatty acids and hydrogenation. Nomenclaure, classification, structure,
and functon of triacylglycerols, Phospho- and Glycolipids, Defirition and classification of
lipoproteins, Involvement of lipids in the formation of biological men branes, Introduction of diol
lipids, higher alcohols (Waxes and alkoxy lipids) and Cutin,

Amino-aclds, Peptides ang Protein

eptide bond, Chemical and enzymatic hydrolysis of proteiis to peptides, Synthetic
Amino Acids Utilized for Increasing the Biological Value of Food (Foud Fortification) - Glutarmic
Acid, Aspartic Acid, Lysine, Methionine, Phenylalanine, Threonine, Tryotophan. General Remarks,
Nomenclature, physical properties and Sensory properties of Peptides. Strusture and use of peptidas of
interest to fond chemists - Glutathione, Carnosine, Anserine and Balenine, Visin and Lysine Peptides,

Secondary strycture of proteins-g-helix, B-sheet, forces responsible £y holding the - secondary
structwres of proteins. o

Uenoes. . .
karyotic regulation of gene expression, Eukaryotic. control of gene expression, tmnscriptio:@

islos ot Biochemistry, A, L, Lehninger, Worth Publishers,
i ',_L.'S:try_ef,,.W,H;Frcemaﬂ. :

fstry; J. David Rawn, Nej] Pattersen, _ B
i.m_,"‘v’,.gﬁmd,\’wt. John Wiley. o S

WUtiings of Biochemisty, B.E, Conn and PK. Stumpf, John Wiley, = ;) AR
- emis'u'y,HD Belitz ot.al., Springer R '

. N .'w" A
Dy, Rgisiar
e a‘vc&ﬁ“d?mfd |
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. CHE A12: CHEMISTRY ELECTIVE L AB-2

- 6 Credits (9 hrsiweek)
. Laboratory Estimations
i. Bstimation of ferric ions in ferric alum,
ii. Estimation of Cr** ions in tannery waste,
ii. Estimation of availgble chlorine in bleaching powder.
iv. Analysis of bauxite with respect to Aluminiym i

Synthesis of inorganic compounds and thejr characterizatio,, by IR speetroscopy
1. Sodium hexanitri.tocobalfﬁ'tc(lII), Naj [Co(NOy)g]
i, Sodium tetrathionate Na,8,04
iii. Prussian blue, F. e4[Fe(CN)s)s
iv, Pcnminechlorocobalt(lll)chloride, {CoCI(NH;)5)Cl,
V. Hexamnminecobalt(III)chloride, [Co(NH;)s]Cl,
vi. Cis< and tra_ns-K[Cr(C;O.;)z(H20)21.2H20
B, Organic Quantitative Analysis
1. Estimation of amines using bromate.

iv. Estimation of Sugars using Fehling solutiog mefho‘d.. _
v. Determination of Neutralization Equivalent of 8iven carboxylic acid,

vi. Determination of Todine number and saponification value of an ¢il sample,
vil. Estimation of suiphur by Messenger or Fusion method:

C. Potentiometry;

1. Deteraination of strengths of halides in g mixt
ii. Determination of the valency of Given ions
ili. Determination of activity an
Conductometric Experiments

uré potentiometrical y.
Potentiometrically,
d activity coefficient of the given elect olytes,

Iv. Double displacement & acid base titration

& NH,C1 - NaOH - Mixture of CH;COOH & Hel

: E. NH(C! - NaOH - Mixture of NH,C1 & HCl”
- ¥ Precipitation titration




SEMESTER - I

-

CHE 901: ORGANOTRANSITION METAL CHEMISTRY
| 4 Credit (4 hrs/week)

UNIT-}
Synthesis, Properties, Structure and Bonding of;
(Giving some specific examples)
(i) n-bonded alkyl complexes
(i) - carbene and carbyne complexes
(i) %’ alkene and alkyne complexes
(iv) n’-allyl complexes
(v) n'. dienyl complexes
(vi) 1’ dieny complexes
UNIT-11
Metal nitrosyls, cyanides and isocyanides: : .
Synthesis, reactions, structure and bonding in metal nitrosyls: nitros)1 complexes, metal ¢yanides and
isooyanides: cyanogens, cyanates and its analogue. Sulfur, selenium and tellurium ion. Diisocyanides,
reactions of isocyanide complexes and their yses,

| ; UNIT-II
Synthetic and Catalytic Aspects of Organotransition Metal-Chemustry:
(i) Transition metal organometallics in organic synthesis
(i) Homogenous catalysis by transition metal organometallics
“(8) Hydrogenation of alkenes
{(v)  Hydrosilylation of alkenes
(¢} Metathesis of alkenes .
(d) Oligomerization and polymerization of alkenes and alkynes
(¢) Hydroformylation of alkenes
(£} Acetiz acid synthesis and other carbonylation reactions
(g) Oxidation of alkenes

L ~ UNIT-IY - _
Latalyals _ o , o
7 efn) | Heterogenous catalysis by organotransition metal compounds
) Figher-Tropsch synthesis: Methanation reactions, Syrthesis of 1aethano]
finetion of ZSM-5 Zeolite in stabilization of carbirie.moleculs, application of

) Water gas shift reaction: Role of ZRO/Cri03 in the

s shift, Role of Co catalyst. -
fuxional organometallic compounds: Rate of rearratigsmibgt
blecules in different coordination geomgtries, classificatiy

TED BOOKS AND REFERENCES-
P, Coliman, L.S. Hegsdus, JR: Neston and RiC

Orgunotransition MEGT Chemistry, University Solen
‘% BUH, Crabtree, The Organometalite Cheriatry.of Tr
P 7. Poarson, Metalloorgmic Chemisugy Wilsy,
. C. Wehrotra'and A. Singh, Organometallis
WP, Cundlin K. Aayler andD.T Thoms:
" WLL.E. Green, Organometaflic Compouiids; Vol 1




CHE 902: ORGANIC SYNTHESIS-I
' 4 Credit (4 hrs/week)

_ UNIT -1
Enolate Chemistry _ . . ‘
Formation of enolates, kinetic and thennodynamic_ control. Resctions of enolate anions with
electrophiles: O vs C alkylation. Enolate condensation reactions: Syathetic applications of inter- and
intramolecular Aldol condensations, Claisen, Dieckmann, Kno-enagel, Stobbe condensations,
Mukaiyams Aldol reaction, Boron enolates. Nozaki-Hiyama-Kishi woupling, Stersoselective enolate
reactions; diastereoselection, Zimmermann-Trax|er model, Evang moda], Noyori open-chain niodel.
Michael addition and’ related reactions, Baylis-Hilimann reaction, Robinson annulations. g-
Helogenation, Reformatski reaction. ' ' :

- UNIT-11
Metal and non-metal rediated oxidation S S
Mechanism, sélectivity, stereochemistry and applications of Oppet.auer oxidations, aromatization,
dehydrogenation, cleavage of C=C bond, ozonolysis, epoxidation using pcracids,’*’Ba;eyer-ViIIbger
oxidation. Oxidations using FeCl;, DDQ, NBS, lead'teu-aacetatq, selenium dioxide, Ag, Cr and Mn
reagents, periodic acid and osmium tetraoxide, DMSO-basad oxidat ons, Oxidation of S, Se and N
containing compounds, j o

Hydroborstion: Introduction, preperation of alkyl- and alkenylborases. Synthetic transformations:
protonolysis, hydrohalogenation, coupling, isomerisation and displacument reactions, Preparation of
amines and sulfides vig hydroboration,

s UNIT.III
Metal and non-metat mediated reduction ' _ :
Mechanism, selectivity, stereochemistry and applications of catalytic hydrogenations (using Pd, Pt
and Ni catalysts), Clemmensen reduction, Wolff-Kishner reduction, -Mecrwin-Ponndorf‘-VcrIey
reduction, dissolving metal reductions, metal hydride reductions (NaBH;, LiAlH,, DIBAL).
Stersoselectivity in hydride transfer reductions, Wilkinson's cata.ysis, Boranes in reduction.
Hydrosilylation.lPhoto'red,uctfon.

| UNIT-1V L
~ New Bynthetle Reactions |
w0 Metal medisted C-C and C-X coupling reactions: Suzuki, He.k, Stllle, Sonogashira orégs
L coupling, Buchwald-Hanwig amination_andt N_egishi; Kumada coupling reactions. - :

b C=C Fomnation Reactions: Shapiro, Bamford-S,tcvens,._McMm:cy ‘reactions, Julia-Lythgue
olefipation and Peterson’s stereoselective olefination, ' ' T
Mulggomponent- Reactions: M&nni'(:_h,.-ﬁ‘;:"gingﬂi!' Hantzsch; Passerind, Ugt reaction, - W

ings Formation Reactions: Pausan-Khand reaction, B esgman:oyolisation, Nazaroy eyclisation, i &
CHolk Chemistry: Criteria for Click redetion; Sharpless azid ddittons. T ‘ﬁ
Clefio metathesis: Shrocks, Grubb’s Ist.and 2nd- gen 3t; Grubb-Hoveyda catal
Olelth cross metathesis (OCM), ring: closing metathasis (& M) ting opening: metathesis (RO
and gplications. | o R e R b
- -Othed important synthetic: reactions: Eschcmnosc,r»’l‘ﬁﬁéﬁ&-ff;gagm@mmbn, Mitsuniobu reactiuhi
S Storkienamine reaction, R - Lk
e _
tip ESTED BOOKS AND REFERENCES S -
Carey A and'Sundberg R.J, Advenced Orgenic Chemistry, Bﬂﬂ“ﬂﬁ'Ré&ctiQnﬁ; and\Synthesis, Speingdr,:
. B ST s, ' 1"= SE

2008,
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i
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March J, Advanced organic chomistry Reactlons, mechanism and stereoc..emistry, John Wilsy, 2013,
Pegkanyi C., Theoretical organic chemistry, Elsevier, 1997.

¥aril L, Czako B, Strategic applications of named rsactions in organic synthesis, Academxc Press, 2005,
Sniith M.B., Organic synthcsis, McGraw Hill, 2002,

Nicolacu E. J Classics in total synthesis, Chemie Verlag, 1996.

Corey E.J. and Cheng X.M,, The logic of chemical synthesis, John Wilay & Sons, 1989,

Fleser and Fieser, Reagents for organic synthesis, Wiley, 1967.

Wipf P, Handbook of reagents for organic synthesis, John Wiley & Sot.s, 2005, -

10. Gresns T, Wuts P.G.M., Protecting group in organic synthesis, John Walcy & Sons, 1989,

11, Carruthar W., Modern mcthods of organic synthesis, Cambridge Unive:sity Press, 1971,

12. Smith W.A, Bochkor A.F, Caple, R., Organic synthesis: The science t.chind art, RSC, 1998.
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| CHE 903: BIO-PHYSICAL CHEMISTRY
N 4 Credit (4 hrs/weck)

o UNIT I

Biological Cell and its Constituents:

Biological Cell," Structure and functions of proteins, DNA and RNA in living system, Helix Coi}
Transition,

Cell Membrane and transport of fons: _ :
Structure and ' functions of cel] membrane, ion transport throug cell membrane, irreversible
thermodynamic treatment of membrane transport, Nerve conduction, Comman membrane equilibrium,
Active transport mechanisms, Autoanalyzers, Biological Half life, effuctive balf life, Stable isotopes,

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

UNIT IX
Statistical Methods in Biopolymer:
Chain Configuration of macromolecules, statistical distribution end fo er.d dimensions, calculations of

average dimension of various chain structure. Polypeptide and protein structure. Introduction 1o
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,

UNIT 1V

. “Deflnition, Biosensor system, Bio receptors, surface’ attachment' of biological elements, Electyp-
hemical transducers, placement of bloserisors, e ‘ S '
pplcations: o o ' . ®
lucose: monitoring, food analysis, DNA  biosensors; microbial *tiosensors, sommercinligiy
? iowmprs, identification of blood. glucose (diabetes) and ' pregnancy test by colofmetric’ afd
@leotroghemica! strip, S T | o

g 1+ Saako and Igbat, Biophysioal Che
&2, Tadnes P Allen, Blophysical Chem
3. AN Coopér;:Bibphys'ical»’eﬂémig

&. Wedayay, Biophysical Chemistry, Hima

v Zhpng, Ju and Joseph Wang, El'agtrqiéé'ﬁg_xﬁic

: GQUBTED BOOKS AND-REEEMN@E&:_ :

Gl G

A@démiu.!ﬂmsss Elsevier, 2008

L Pty




CHE 911: CHEMISTRY CORE LAB -3 '
¢ Credit (9 hrs/week)

£ "'i;aboratory Estimations

ik Determine the amo_unt-of‘.-Fluori=de"in-giyeniwatér:’ga;ﬁp_lé;_- '

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

Specrophotometric 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) & dets: mine 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 anc estimation of total hardness of
watar,

Estimation of HyO3 by iodometric method.

Estimation of Zinc involving Potassium fetrocyanide.

Estimation of sulphate as barium sulphate gravimetrically.

Estimate Ni in a given sample complexometrically using murscxide as an indicator,

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

Separation & Purification Techniques:
1. Extraction of organic compound using separating funnel, § sxhlet extraction method
i, Purification of organic compounds using Cliromatographic methods
ifi. Isolation of caffeine, casein, chlorophyll,
Quzntitative 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 ¢itrus juice.

Chemical Analysis
Determine the dissolved oxygen (DO) of the given water samp.e.

. Determine the biological oxygen demand(BOD) of the given water sample,

Sy ﬂ o
't 4“'- e
v

Deteml@nc the Chemical Oxygen Demand (COR) of the given vater sample

Determine the amount of free Chlorine in glven watersample,

Determine the dissolved CO; Inthe given water sample.

[ S—
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CHE E01: BIOINORGANIC CHEMIS TRY "
4 Credit (4 hre/week)
UNIT -1

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

UNIT -1I
Electron Carriers and Photosynthesis:
(a) Electron transfer in biology: Structure and functions of electron tra 1sfer proteins. Cytochromes and
respitatory chain, iron-sulphur proteins rubredoxin and ferridoxing. Syathetic models for Fe S, cluster
only. ‘ '
(b) Photosynthetic pigments: Photochemistry of chlorophyll molecule:, mechanism of photosynthesis,
Calvin cyele and Quantum efficiency, Function of photosystem- I «nd photosystem-Il. Cyclic and
noneyelic phototphosphorylation, ' '

"UNIT - 11 .
Transport and Starage of Dioxygen: ‘ ' ’
Haem proteins and oxygen uptake. Structure and function of haemoaglobin, mygolobin, Structural
model for dioxygen binding-co-operativity, Perutz mechanism and. 3okr effect; non-heem oxygen
carriers in some lower animals, haemocyanin and haemerythrin. Mod:l synthetic complexes of iron,
_ cobalt and copper. '

UNIT - IV
Nitrogen Fixation: )
Nitrogen in biosphere, nitrogen eycle, role of microorganisms in niwrification, nitrogen fixation in
soils. Biological nitrogen fixation and its mechanism, nitrogenase, Chemical nitrogen fixation and
other nitrogenase model systems.

SUGGESTED BOOKS AND REFRENCES S
1 g J-Lippard and-J. M. Berg, Principles of Bioinogranic. Chemistry, Unive rsity Science- Books, Milt Valley,
L A, 1994, '
"+ 2, HwX. Bertini, H.B. Gray, S.J. Lippard and J.S. Valeutine, Bioinorganis Chemistry, University Science -
. Books, Mill Valley, CA (USA), 1994, ,
3. P8 -Kalsi and JP. Kalsi, Bio-organic, Bio-inorganic and: Supramolecular Chemistry, New &@o
, Intethational, 2010 o R
ot ?&%%%Eichham (ed.), Inorganic Biochemistry vol. I and I1, Elsevier Soisnsific Publishing Go,, Amaterdigrh

A bt .y . B ) Y ) . ey ’
i Spaplien 1. Lippard (ed)), Progress in Inorganic Chiemistry, Vol 18 and 38, Wiley, 2009 | %

oo ] :" SRR
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CH); B02: SUPRA_MQLEQULAR CHEMISTRY -
i ' 4 Credit (4 hrs/week)
- NI
Introduciion - -
Definition and development bf supramolecular chemistry, classificaiion of supramolecular host-guest
compounds. Nature of supngmolecular interactions: ion-ion inte; actions, ion-dipole interactions,

dipole-dipoie interactions, Cytion binding hosts,‘bind.i;lg of anion., binding of neutral molecules,
binding of organic molecules. ' o oo ‘ ‘

' ' ' K UNIT-II
Molecular Recognition and ¢rystal Engineering
Receptors, design and synthesig of ¢o receptors and multiple recognition, Hydrogen bonds, strong, weak
and very weak H-bonds, utilizgtion of H-bonds'to ¢reaté 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 Carriers, coupled transport processes.

. UNIT-IV

Devices and Chemistry ' '

Supramolecuiar devices, suprgmolecular photochemistry, molecular and supramolecular photonic

»+-d8Vices, phososensitive molecylar receptors. Supramolecular chemittry of Fullerene, Fullsrens as
gueats, Fullerene as hosts, Fullgrene as superconducting intercalation cumpounds. '

SUGGESTED BOOKS AND REFERENCES | .
. LM. Lehn, Supramolecular Chemistry ~ Concept and Perspectives, VC11, 2006.
2 LW. Steed and JL.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
Internetional, 2010.

5 P
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[

Basije Concepts
Classification by connectivity, and classification by dimensionality, metal/backbone classification of
metal-contzining polymcrs,_ linear inorganie polymer,

Synthesiy and'Characterizaﬁon .
Step-growth synthesis, chaij Polymerization, ring-opem‘ng polymerization, reductive coupling and

Unit-111
Applicaticng '
Polysiloxane and polyphosphazene elastomers, inorganic medical polymers: polysiloxanes and
polyphosphazene as bio polymers, Inorganie polymer conductivity: m.in group inorganic polymers,
metal-containing polymers, Luminescent inorganic polymers: Rutheniim polymers for solar energy
conversion. : '
Unit-Iv .

Polymetallocenes ' ' - ‘
Introduction, Polymetallocenes with short SPacers obtained by conde nsation foutes, ring-opening
Polymerization ROP)  of strained Metalloccnoph&nes, thermal ROP  of siticon-bridged
_[l]Ferrocenophahes, thermal ROP of other strained metallocenophane ;, transition meta catalyzed

ROP of strajreq metallocenophanes, :

SUGGESTED BOOKS AND REFERENCES
Ronaid D, Archer, Inorganic and Organometalljc Polymers, Wiley-VCH
2, JE. Huhgey, Inorganic Chemistry, Harper Row,
3, MR Lappert and G.J. Leigh, Developments in Inorganic Polymer Chemisty, ACg Publicatiops, 1963,
i i 79.

be Contempdra:y Polymer Chemiéﬁy, Prentice 4a])
ontaining Polymers, .Wiley-jVCH,'.:Weinh_oi‘m. 2004,

32
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CHE C01: ADVANCED ELECTROCHEMIS 'RY- 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, .upplications of fuel cells,
Electro-chemical Energy Storage 7 '
Properties of Electrochemical cnergy -storages: measure of battery performance, Charging and
discharging of batteries, Storage density, Energy density.
Classical Batteries: (i) Lead Acid (ii) Nickel-Cadmium (iii) Zinc — Manganese dioxide. Modem
Batteries: (i) Zinc- Air (i) Nickel- Metal hydride (iii) Lithium Battey, Future electricity stores:
Storage in (i) Hydrogen (ii) alkali metals (iii) Non-aqueous solutions

UNIT-II
Corrosion aad Passivity _
Electrochemical mechanism of corrosion of metals, thermodynamics and stability of metals, potentia] -
pH (or Pourbuix) Diaphragms, uses and abuses, corrosion current and corrosion poteatial - Evang
diagrams, '
Measurement of corrosion rate: weight loss method and Electrocheriical method. Inhibition of
Corrosion (i) by addition of substrates to the electrolyte environment (i) By charging corroding -
method from external source, anodic protection, orgenic inhibitors. The Fuller theory, - Qresn
inhibltors. ' .
Passivation : Structure of passivation films, mechanism of passivatio.i, spontaneous passivation,
nature's method for stabilizing surfaces.

UNIT-1I1
Blo-electrochemistry and Bloelectrocatalysis .
Membrane potential, simplistic and modern theory, Electrical conductan se in' biological organisms,
electrochemical mechanism of nervous systems, enzymes as elevtrodes, Biosensors, Bio-
electrocatalysis. Enzymes as biological catalysts, immobilization, methods >f immobilizatior

, UNIT-1V

- Kineties of Electrode Process |
" Essentials of electrode reaction, significance of current density and sverpotential in clectroie
“i:. processes, Standard rate constant (k%) and Electron Transfer coefficien (0 and its significang, .

exchange current density. Criteria of lrreversibility information: from irre versible wave. Kouteokys -
method, Meits Israel and Gelling's method for detgrmining kinetic parameiers for quasi'tevemibie—éﬁd :

irreveesible waves, - L

j?
B

A
n
P

s SUGGLSTED BOOKS AND REFERENCES o - N

L Joka:O'M. Bookris and Amulys K.N. Reddy, Modern Elsptrochemistry, Volun.e 24 23, Springer,.
Jogte CMA und Brets AMO, Elsgtrochethistry: Principlo and ptfontions, Oxt rd Press, 2005, .
Ihgg, Ju-end Joseph Wang, Elgetrocheniical. Sensors;.
Sadpmic Press; Blsovier, 2008,
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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 meth.ane oxidation, Kinetics and
mechanism of low temperature oxidation of methane.

: UNIT - 11
Radiation Chealstry
Radiation cheraistry and Photochemistry. Radiation chemistry of water and aqueous solutions.
Hydrogen atom and hydroxyl radical-oxidizing and reducing condition:.. Kinetics ‘and mechanism of
photochemical and photosensitized reactions (one example in each case). Stemn-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 stats.
Mechanism of Langmuit's adsorption of the oxidation of carbon monoxide to carbon dioxide. Trus and
apparent activation energies. Industrial importance of heterogeneous catilysis.
Transition State: '
A brief aspec: 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 lincar and non-linear molecules) + molecule react ons. Static solvent effects and
thermodynamic formulations. Adiabatic electron transfer reactions, ene. gy surfaces.

UNIT - IV
Enzymes and Inhibitors
Enzyme. cawiyzed models of 1:2 type enzyme-substrate systems. Kinetics of one enzyme-Two
substrate sysiems and their experimental characteristics. Enzyme inhibitors and their experimental
charagteristics. Kinetics of enzyme inthibited reactions. ) '
Micelies Catalysis and Inhibition .
. (a) Micelles and their classification, Kinetics and mechanism of micelle catalyzed reactions {first and
5. wecong opder). Various type of micelle catalyzed reactions. Micelle inh bited reactions. :
<2 (b) Kinetics and Mechanism of Substitution Reaction: Classiticadon of ligand substih fom,
Yif  mechanism, anation and base catalysed Kinetics of anation renctions. Aquation and-aefd catalyged
. Kinsthos of aquation reactions (actahedral complexes). »

1, THenry Taube,’S Lippard (Ed.), Pro) ga-in Inorganis

23 ;B.’.-Li;mry--ar_:d‘E.W.:Rnymond.'-B' : rren

3.4NL, Bender; Mechanism of home ;

4, f;?’;.‘u'.G.,;Sffkes,;l(inqtits'Qflﬁotgan[b ' (gAmon

- -4, 3 $,W. Benson, J acob Kleinberg; R;'K.pﬁ;it;Murrnaﬁa;ﬁfﬁ;M;;ligg;;
T Renctions, Academic Press, 1965, " Lo

6. '$ H.Taube, Electron transfcrmnatmnsmsoluﬁon,ﬁcadem c Press, Loo

YGEESTED BOOKS AND REFERENCES
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CHE C03: CHEMICAL ANALYSIS ' '
B _ 4 Credit (4 hrs/week)}
UNIT-I
Water Analysis

Sources of water pollution domestie, industrial, agricultural soil and radioactive wastes as sources of
pollution. Objectives of analysis-parameter for analysis color, turbid.ty, total solids, conductivity,
acidity, alkalinity, hardness, chlotide, 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). Pestcides as water pollutants and
analysis. Water pollution laws and standards.

UNIT-II
Food Analysis .
Moisture, ash, crude protein, fat, crude fiber, carbohydrates, calc.um, 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 sample: HPLC, Gas chromatography for organophosphates. Tlin-layer chromatography for
identification of chilorinated pesticides in food products. '

UNIT-III
Soll and Fuei Analysis _
(8) Analysis of soil, moisture, pH, total nitrogen, phosphorus, silica lime, magnesia, mangangse,
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 residu.e. Gaseous fuels-producer gas
and water gas-calorific value,

UNIT-IV
Body Fluids and Drug Analysis :
Composition of blood collection and preservation of samples. Serum electrolytes, blood glucose, blood
urea nltrogen, uric acid albumin, globulins acid and alkaline phosphatases, Immunoassay: Principleoi
radio immunoassay (RIA) and applications. The blood gas analysis trace elements.in the body.
Narcotics and dangerous drugs classification of drugs. Screening by gas and. ‘thin leyer
-+ ohromatography and spectrophotometric measurements,

" SUGGESTED BOOKS AND REFERENCES
{, G.D. Christian, P.K. Dasgupta, K.A. Schug, Analytical Chermistry, Wiiey, 7" edn., 2013,

3. ;D:A. skoog, D.M. West and-F.J. Hooler, S.R. Crouch; Fundamentals of Analytical Chemistry, % g,

12014, | | ) 5
¥, 3)LH; Kennedy, Analyticat:Chemistry ~ Principles, Saunders, Collsge Fublishing, New-York, i is
§ V“LG Hargis, Analytical Chemistry - Piinciples and Techriques; Pramtioe Hall, 1988,
$:-5R A, Day, Jroand AL Undérwood, ny Proptica Hall 1991,

"8 §SM. Khopkar, Environmentel Solution, Wiley Easterti
%.2:8.M. Khopkar, Besic Concepts.of analysis Chemiskr
8.4 Alka L. Gupta, Analyticsl Chemistry, Pragati Pub

dtersational, 1998:

2, 1D Cas, Analytical Chemistry, Prentice Hall IndiaLesming Riiy _i'pz-1,1_gi;%g;;qm;, o
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CHE D02: HETEROCYCLIC CHEMISTRY- I
4 Credit (4 hrs/week)

UNIT-I

Nomenclaturz of Heterocycles ‘ . w
Replacement and systematic nomenclature (Hantzsch-Widman system: for monocyelic, fused, spire
and bridged heterocyeles.
Aromatic Heterocycles o o , . ‘
General chemical behaviour of aromatic heterocycles, classificatior (structurel type), criteria of
sromaticity (bond lengths, ring current and chemical shifts in 'H NM-spectrs, empirical resonance
energy, delocalization energy and Dewar resonance energy, diamagn stic susceptibility exaltations).
Heteroaromatic feactivity. ' .

o UNIT-1I
Non-aromatic Heterocycles = .
Strain - bond angle and torsional strains and their consequence: 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-el:ctronic effects; anomeric and
related effecis. Atiractive interactions - hydrogen bonding aw intermolecular nucleophille
electrophilic interactions. '

UNIT - 11X
Small Ring Heterocycles ' , . : o
Three-memsbered and Four-membered Heterocyeles: 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, beizofurans, benzothiophenes end
benzimidazolss.

SUGGESTED BOOKS AND REFERENCES | o
R.R. Gupta; M. Kumar and V. Gupta, Heterocyclic Chemistry Voi. 1& 2. Springer India; 1998 & 1999
T Eicher and S. Hauptmann, The Chemistry of Heterocycles, Wiley-VI'H, 2003.

LA Joulo, K. Mills and G.F Smith, Heterocycli¢ Chemiatry, Chapman and Hall, 1995.
' LL. Gilshrist, Heterocyclic Chemistry; Longman Scientific & Technical, 1992,

G:R. Newkome and W. W, Paudler, Contemporary Heteracyelic Chem.stry, Wiley-Inter Seience, 1984,
‘KM, Acheson, An Introduction t,o'th_e_s__Egtérocyﬁlic-eﬁmpcmdg,jgm Wiley, 1977, Y
AIR. ¥atritzky, C.W. Reey and EF.V. Setlven (Bds.); Comprehenslv » Heterocyolle. Chemistry Ih%

' §780080965185, Blsevier, 1996. o _ , : I

b
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CHE D03: NATURAL PRODUCTS -1
' 4 Credit (4 hrs/week)

N

UNIT-1
Terpenoids and Carotenoids
Introduction, occurrence, nomenclature, general methods of structure determination; isoprene ruie,
stereochemistry and synthesis of following representative molecules: Citral, Geraniol, a-Terpineol,
Menthol, Farnesol, Zingiberene, Phytol, and Abietic acid. Biosyntliesis of Terpenoids. General
methods of structure determination of B-Carotene and Lycopene.

UNIT-H
Alkaloids
Introduction, o¢currence, nomenclature, classification based on structurc, isolation, general methods of
structure elucidation of alkaloids, stereochemistry and synthesis of the ollowing: Narcotine, Quinine,
Reserpine anc Morphine. '

UNIT - I

Steroids . '
Occurrence, nomenclature, basic skeleton, Diel’s hydrocarbon and stereachemistry. Isolation, structure
determinatior. and synthesis of Cholesterol, Bile acids, Androsterons, Testosterone, Estrogen and
Progesterone. Biosynthesis of cholesterol.
Plant Hormones ' |
Introduction, occurrence, isolation and physiological effects of Aux:ins, Gibberelling (Synthesis of
GAj3), Cywokinins and Abscisic acid.
Nutrgceuticsls and Natural Products , .
" Qceurrence, isolation, biological function and structure elucidation « by spectroscopic methods) of

Curcumin, Silymarin, 5-hydroxytryptophan, Chlorogenic acid and Vinpocetine. :

' UNIT-IV
Natural Pigments : ,
Ocourrence, nomenclature and general methods of structure dete mination. Isolation, struofure
determination and synthesis of Luteolin, Quercetin, Luteolin, Diadzein, Genistein, and Cyanldin
- chloride.

. Porphyrins: Structure, reactions and synthesis of haemoglobin, chlorophyll, chlorins, bacteriochlontns
and purpurin anhydride. Photosensitizers in Photodynamic Therapy. o

BUGGESTED BOOKS AND REFERENCES :

. 1, J. Mann, R.8, Davidson, J.B. Hobbs, D.Y, Banthrope and J.B.- Harbome, Natura] Produsts, Cheminry €nd.
: Blofogical Significancs, Prentice Hall, 1994, ' | o
T b Finar, Organic Chemistry: Vol. 2, ELBS, Longman; 1996, . ‘ | o
M, Morgradi, Stereoselestive Synthesis; A Practical Appronch, Wiley-VCH; 1994, '
¥, B, Bia. Nagatampag #nd M. Sivloimr, Ch el roducss Nacosn Pl g

47K st Hosjatumann; MiP: Qupta:and; A Marston,
&f $redicinel Plants from the America %
B.& . Bohm: Introduction-to Flavonoids, Raswog
Atgbur-Rshman and M:L. Choudhary, New. Tr
Pulllishars, 1998, - o
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CHE D04: MEDICINAL CHEMISTRY - I
RN 4 Credit (4 hrs/week)

UNIT-I
Druy pesign
Devglopment of new drugs, procedures followed in drug design, contcepts of prodrugs and soft drugs,
strueryre-activity relationship (SAR and QSAR). Factors affecting bioactivity ~resoriance, inductive
effeqq, isosterism, bio-isosterism, spatial consideration. Theories cf drug activity, Elementary
treatient of drug receptor interactions.

UNIT-II
Phaymacodynamies ; Definition, Receptors and specificity, agonists a.ad antagonists, Site(s) of diug
actin, Mechanism of Drug action: therapeutic and side effects, eleinentary treatment of enzyrme
stimyjation, enzyme inhibition, membrans active drugs, Druy; metabolism, xenobiotics,
biotransformation significance of drug metabolism in medicinal chemistiy. )

Pharmacokineties : Introduction to drug absorption, dispositon and elimination using
pharmacokinetics, Clinical Pharmacokinetics: bicavailabilty, volum. of distribution, clearance,
elimjnation, Design and optimization of dosage regimen, Therapeutic d:ug monitoring, importance of
phaymacokinztics and pharmacodynamics in drug development process.

UNIT-HI
Poaglogy : Definition, dose-response relationship, potency and effectie dose 50 (ED 50), minimal
effective concentration, efficacy: time-response graph, onset, duration and termination of action.

Dryg Toxiclly:and Polsoning : Types of therapeutic drug toxicity, Mechanism of Toxicity, Dose
response complexities, Therapeutic Index, Lethal Dose 50 (LD 50), Acverse drug effects, Principles
of trsatiment of poisoning, Mechanism of Detoxification and testing. ‘

UNIT-1V
Blo.gtatistics : Introduction its role and use, Collection, Organiza.ion: Graphies and pletorial
répresentation of data, Sampling; Random and non random sampling methods, standard deviation and
cosfflelent of variation, Probability, student t-test, F-Test, chi square test, correlation and regréssion.

. BUGGESTED BOOKS AND REFERENCES ,
. J.Btringer, Basio Conoepts in Pharmacology, 39 edn,, MeGraw-Hill Profes.ional, 2005,
3. B.Katzung, Basic and clinical pharmacology, 11" edn., McGraw-Hill medizal, 2009,
3. Goodman & Gilman, Pharmacologioal basis of Therapeutics, MeGraw-Hill, 2005, _ ,
4. AyBurge:& ME, Wolff(Ed.), Medioinal Chemistry and Prug Discovery, V al-1, John Wilsy, 1994,
3. §8. Pandsya & J:R Dimmock, Introduction to drug design, New Age Inters:ational, 2000, = -
&. - D Lednicer, Strategies fo_:'org_anic'drug{ﬁy_ti,he_ai's;and‘;ﬂefﬂri g0, Jahn Wildy, 1998.

e _

i ‘Gileham & Patrick, Introduction to tedicinal Chgmistry;

8, -Béuand Rosner, Fundamenta! of Blostatistics, 8" edn,

n., OUP, 2005, -

B istcs, 8" edn, CENGAGE Lenmming Custom Publsher, 20167
%ﬁj‘f bog & West, Fundamentals of analyical chomisuy, CENGAGE; 2013, L .
i W l;?

%ﬁsm Milton, Statistios} methods'In' biologica! snd-health selences, ~ata MoGHaw-Hilt It/

g4, e E B _ _ LS
1}, ¥ Busan Milton, Introduction to statlstics, Tata MoGraw-Hill Int, Edition, 1956,
; 123‘&( Mahajan, Methods in Biostatistics, JayPﬁce__‘-Broth'efs','N_‘ew,:):}_ﬁ;\j];i,‘z_'oqg L
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CHE EO01: PHARMACEUTICAL CHEMISTRY 1
4 Credit (4 hrs/week)

UNIT-I

Chemistry of ncids and bases
Dissociation of weak acids and bases, Hydrolysis of salts, Amphiprotic ;alts, Buffer solutions, Butfer
capacity, Biclogical buffers, Ionization of drugs, pKa values of drug mol :cules, pH indiators .
Partition coefficient und blopharmacy
Experimemal measurement of partxtxon 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-1I
Drug metabolism
Metabolic pathways, Cytochromes P450, Enzyme induction and inhibiticn, Drug conjugation reactions
(Phase 2) CHucuronic acid conjugation, Sulfate conjugation, Amino acid conjugation, Metabolic
pathways for common drugs Amfetamines, Barbiturates, Phenothiazines, Sulfonamides, Cocaine,
Phenmetrazing, Ephedrine and caffeine, Factors affecting drug metabolis.n.

, UNIT 111
Stabllity of drugs and medicines
Oxidation, Stability of free radicals, Prevention of oxidative deteriorat.on, Autoxidation of fats and
oils, Ageing, Hydrolysis, Examples of drugs susceptible to hydro.ysis, Other mechanisms of
dagmdaﬁon,

. UNIT 1V

‘Klnetles of drug stability
Rate, order and molecularity, Rate equations and first-order reactwns, Hulf-life, Shelf—hfe, Secondn
order reactions, Zero-order reactions, Reaction rates and temperature .

BOOKS AND REFERENCES
1. ‘Essentials of Pharmaceutical Chemistry (third edition) by Donald Calrn,, Pharmaceutical Press
2. Organic Medicinal and Pharmacentical Chemistry, John M, Beals, Jr., John H. Block, Wolters Kluwer
3. Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems, Loyd'V Allen, Wolters Kluwer
4, Drug delivery: principles and applications, Binghe Wang, Teruna Slaha.un, Richard soltero, Johin- Wily
& Sons

- 39
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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 12gulation of glycolysis, citric
acid cycle, regulation of the citric acid cycle, Electron transport chair Oxidative Phosphorylation ,
Regulation of Oxidative Phosphorylation, oxidative stress, ansercbic pathway$, Lactic acid
fermentation, pentose phosphate pathway. Ll

UNIT-II
Enzymes _
General Remarks, Isolation and Nomenclature of enzymes Enzyme struc: ure and function, Factors that
affects enzyme function- enzyme kinetics, Michaelis~Menten kinetics, Cooperativity, Contro! of
enzyme activity- feedback regulation, enzyme inhibition, covalent molhficauon Enzyme Cofactors
Theory of Em_ymc Catalysis and Enzymatic Analysis.

, UNIT-1I1
Marine Biomolecules and Application
Introduction and history of marine biomolecules, Discovery anl development of marine
pharmaceuticals, Isolation and screening of marine biomolecules, Occu ence, Structure and function
of furanone, kainic acid , tyrian purple, ziconotide and dolastatin,

' UNIT-1V
Fungal Biomolecules and Biomolecules ¢f Mushrooms
Fungi as cell factories, Fungal Biofilms: an overview, Fungal blontolecules for food industry.
Bioactive biomolecules of mushrooms: food function and medwmal effec: of mushroom fungx
Biomolecules and nanotechnology.

BOOKS AND REFERENCES
I, www.mhpracticeplus.com/BBFLS_MCAT/mca88351_V1
- 2. Biomolecules and N&notechnology, David S. Goodseli,Arnerlcan Scient st
[ 3. Food Chemistry, H.D. Belitz et.al., Springer
' 4. Fungal Biomolecules: Sources, Apphcatxons and. Recent. Developme ats, VK, Gupta etal. Wiley-
Biackwell
S, htip://booksite.elsevier.com/9780120885305/casestudies/02-Ch27-P088: 30web.pdf
6. Pioactive biomolsoules of mushrooms: Food functicn and medicinal eff:ct of mushroom fungi, Tn.kuht
.Mizuno, Food Reviews International Volume 11, 1995




CHE B11: CHEMISTRY ELECTIVE LAl-3
- Inorganic chemlstry group

Chromatographic separation and identification by paper chrom atography and determination
of Rf values:

a. Cadmium and Copper.

b. Zinc and Mangnese.

c. Arsenic, Antimony and Tin.

d. Lithium, Sochum and Potassium. ’
€. F¥ A andCr”

£ Ca**, 'S¢* and Ba®*

g. Ni**, Co™, Mn** and Zn**

h. Cu?, Fe¥* Ni2* and Ti**

2. Cerimetric titration :
a. Standardization of ceric sulphate solution using ferrous ammon. um sulphatc as intermediate
sclution
b. Determination of the percentage of H2C20; in oxalic acid cryst: is.
¢. Dstermination of percentage purity of a sample of sodium nitrit =

. Quantitative analysis:
Separation and determmanon of two metal ions mvolvmg Volumetnc and Gravimetric
methods: :

b. Copper~ Nickel

c. Copper~ Zinc

d. Iron— Nickel

L | Umvﬁ ﬁ:ﬂd?ﬁm) '
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- CHE Cl1: CHEMISTRY ELECTIVE LA 3-3
bhysical Chemistry group

A+ Chemical Kinetics
1. Determining the energy of sctivation and entropy of activat.on in KMnQy-benzyl alcohol
reaction measuring the rate constant at least at three temperatures.
i. Derermining the Formation Constant for the [Ce” -H;POz] itermediate complex and also
the rate constant of its decoyposition.
iii. Determine the rate constant jn bleaching of malachite green in the basic mcdmm
iv. Determine the order with regpect to Ag (D) in the oxidation of Mn (II) by S:05™ and the rate
constant for the unanalyzed reaction.
v. In\fesngate the autocatalyse reaction between KMnOQ; and O:alic Acid,
. Kinetics of enzyme catalyzed reactions.
vii. Flowmg clock reaction (Rey; Expenments in physical Chemis: 'y by Snowmaker),
Oseillatory reaction
B. Spectrophotometryi Coloriygetry
i. Verify Beer's Law for the yolution of potassium permanganaic (KMnOx) and determine the
concentration of the given agueous solution of unknown conce ntration of this salt.
i. Determine the pH of the sojution employing methyl red indicator spectrophotometrically.
ili. Determine indicator constant (pKa) of methyl red, spectrophotometrically.
iv. Determine stability constynt of FeSCN™ complex ion spectrophotometrically keeping
strength constant.
C. Elecrochemistry
Identification and Estimation of meta! ions such as Cu*?,Cd*?, *J1+2Voltamrnetncally
. To plot a eyclic voltammogram of a reversible system and ca culate the number of electron
11 the redox process.
lit.  To plot a voltammogram of & organic compound (such as nitroaniline, picric -acid, m-
dinitrobenzene) and verification of RandelSevcik equation (ct rrent vs scan rate and current
vs concentration)
lv.  Determination of the strepgth of strong and weak acids n & given mixture using a
potentiometer/pH meter.
v.  Determination of the formation constant of silver-ammonia complex and stoichiometry of
- the complex potentiometrically.

i
ii
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CHE D11: CHEMISTRY ELECTIVE LAB-3
Organi¢ Chemisiry group

. Multi-step Organic synthesis based on Name Reactions
The exercise should illustrate the use of organic reagents and mechunism. Purification of products
by chromatographic techniques,
i. Photochemical reaction :
(Benzophenone ~» Benzpinaco! — Benzpinacolone)
ii. Beckman Rearrangement ; Benzanilide from benzene
(Berzene — Benzophenone — Benzophenone oxime — Benzan lide)
iii. Benzilic acid rearrangement : Benzilic acid from benzoin
(Benzoin — Benzil — Benzilic acid).
iv. Synthesis of heterocyclic compounds _ -
& Skraup synthesis: Preparation of quinoline from aniline
b.  Fisher Indole synthesis: Prepardtion of 2-phenylindole fron. phenylhydrazine.
v, Diazocoupling: Phthalic anhydride — Phthalamide — anthranilic acid — methyl red,
vi. More Name reaction based organic synthesis based on curricula 11ay also be carried out,

-

B. Qualitative analysis: Separation of three component organic m.xture and identification of its
. compcnents, Preparation of their derivatives and verification with the help of IR and NMRE
spectral data provided

v, Rlegistrar. .~
Ui (Academic)y
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CHE E11: CHEMISTRY ELECTIVE LA.3-3
Vol Pharmaceutical Chewistry group

i, ldentificatipn reactions of ions such as aluminium, ammeniwn salts, arsenic, calcium and
sodium chlgride.
i.  Identificatign reactions of functional groups such as Alkaloics, Barbiturates (non nitrogen
substituted, Lactates, Tartrates.
iti.  Assay of Hydrogen Peroxide Solution and Isolation of Bismuth f om Pepto-Bismol
iv.  The Isolatign of Lactose from Milk
V. Assay for Galacturonic Acid .
vi.  Separation of Fatty Acids and Glycerol and Extraction of Glycer .l
vii.  Color Reagtions of Proteins-Biuret Reaction, Ninhydrin Reactior., Xanthoproteic,Ehrlich Diazo
_ Reaction
viii.  Pharmacopoeal qualifications of active pharmaceutical ingredieats such as chloral hydrate,
hexobarbita], caffeine, acetyl salicylic acid, atropine sulphate and quinine hydrochloride
iX.  Preparations of Benzocaine and Acetaminophen
X,  Assay of Sylfadiazine Tablets and Assay of Amitriptyline HCI
xi.  Thiamine 4ssay of Vitamin B Complex Tablets

xii.  Detemminmion of Vitamin C content of Commercial Tablets

Books sugyestyg _ ‘

1. Experiments in Pharmaceutical Chemistry, Second Edition, Charles Dickson, CRC Press

2. Pharmaceutjcal Chemistry I- laboratory Expetiments and Commentary, Attila Almasi et.al, EU Soolal
Fund Project '

:’rw i S
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SEMESTER -1V

CHE X&l SOLID STATES AND NANOMATERIALS
4 Credit (4 hrsfweek)

UNIT-I
Solid State Chemistry
Introduction to the solid state, defects of solids, classification of imparfections, Electronic defects,
atomic defects, Lattice imperfections, thermodynamics of Schottky defect and Frenkel defect.
Electrical, optical, magnetic and thermal properties of i 1norgamc materials,
Solid State Reactions: gcncral principles, types; sintering; nucleaion; Factors mﬂucncmg the
reactivity of solids; co-premp:tauon as a precursor to solid state reactions, kinetics of solid state
reactions.

UNIT-II
Superconduciors
Superconductors, with specxal emphasis on the synthesis ‘and stucture of high femperature
supercondugciors; solid state LASERS (Ruby, YAG and tunable lasers). Inorgamc phosphor materials;
synthesis and advantages of optical fibers over conductmg ﬁbres, diffusion in solids, catalysis and
zone refining of metals.

UNIT-III
Diffraction Methods
A. X<ray Diffraction _
Bragg condition, Miller indices, Laue Method, Bragg method, Deb:e Scherrer method of X-ray
‘structural ansalysis of crystals, index reflections, identification of unit celis 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 procedure for an X—ray structure
analysis, absolute configuration of molecules.
B. Elgctron Diffraction
Scattering intensity vs. scattering angle, Wierl equation, measurem:nt technique, elucxdatlon of
structure of simple gas phase molecules, low energy electron difffractior. and structure of surfaées, i
UNIT-IV

INanomaterials

-«-Varlous preparative approaches and techniques; characteristic differences of nanomaterials over bulk
rm.oriala, dynamic light scattermg, atomic force microscopy and: characterization: of panomaterialy:
f';; Imaging sechniques: electron microscopy (Scanning Electron Micros:opy, ’I‘mnsmittance Electron
' Mictoscopy). Applications of nanomaterials.

,}uﬁ%&rm BOOKS AND REFERENCES
1. BV Keer, Principlés of the Solid State; Wilsy Eastern Ltd,. New.Delhi, 1993,
m West, S¢lid State: thmiitry anddts Apphications; 2% Edn,. John Wil ey and Sms, QOM.

d-StateChenit --;.Plenum, 1976 _
idih ' ;.fP:aaes Gm’mdf. IQW.
s-zditmm 19&6

6 LY Brophy, Electn
I ¥ Cbakrabarty, Scli& 8tate Chern
| WL Lay, J. Selbin, Theorstiol dnor
9, AW Adamson and AP, Ogst, Physical Chemismy of S
3 10. €. Thup, Ed. Nanotechnology; Springss-Varlag: N. Y., 1999
’ 3 D, Fehlman, Materials:Chemstry, Springer, 2007.
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. ~ CHE X02: ORGANIC SYNTHESIS -11
x ' S S - - 4 Credit (4 hrs/week)

: UNIT-I
Rewerosynthetic Analysis . L | ' b ‘
An introduction to synthons and synthiétic equivalents. Disconnection wpproach, good disconnections,
functional group inter-conversions, importance of the order of events i.1 organic synthesis. One group
C-X disconnections. Chemoselectivity. Two group C-X disconnections. =~ ‘
Reversal of polarity (Umpolung), generation of acyl anion equivale nt-1,3-dithiane from carbonyl
compounds, use of methylthio-methylsulfoxide via cyanide ion aad 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 -1
One Group C-C Disconnections K | y o
One group C-C disconnection involving alcohols and carbonyl comp.unds, regioselectivity, Alkene
synthesis, use of acetylenes, aliphatic nitro compounds in organic synthasis.

Two group C-C.Disconnections ,

Diels-Alder reaction. 1,3-Difunctionalised compounds; a,B-unsaturate:d carbonyl compounds; control
in carbory}l condensation; 1,5-difunctionatised compounds, Miciael addition and Robinson
annulation. . - o

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

o UNIT I

Ring Synthesis '
Introduction to ring synthesis of saturated heterocycles. General stiategy and. stereoselectivity, -
Membered rings from cyclisations and insertion reactions, Rerarranger.ients in synthesis. 4-Membered
rings from photocycloadditions and use of ketenes. '
Five-membered rings from. 1,4- and 1,6-dicarbonyl compounds. Pericy clic rearrangements and special
methods, 6-Membered rings from carbonyl condensations, Diels-Alder reactions and reduction of
aromatic compounds. Synthesis of aromatic Heterocycles.

UNIT IV
Lo Asymmetric Syathesls - : :

;. Conoepts of prochirality, enantioselectivity and diastereoselectivity, Methods for determination of
- enantlomer purity. Stereogenic skci'etal-bond-fonning_:x;mtions.,_synﬂ:u.ais‘-ina‘-rac.cmata- and resolutien,
%@ﬁmmc synthesis, enantiomeric excess, chiral pool, chiral auxiliusdes, chiral _r_c,aFgﬁntsfmdﬁ'ql;gi{t;ﬁib

zﬁﬁ% Gty 8les |
Giginle Transformations by C-H funotionalizatlen.:
ey s ugtion 1o C-H Activation and C-H function alization, Tausitio
| boind formation vig C-H  funotlonalization, Masal «
onflizatioh. o R

SUGGESTED BOOKS ANDREFERENCES - - .
| Hill.go0g,

1, Eanlto M3, Organto synthesls, MeGraw

3 Waren 8. & Wyatt P, Organic a'y.mhauia:-'-'E'}i_aydiggdnna_édq@i»gﬁmg@ﬁ_‘j‘ ﬁdm“{n#ﬁ L
2008, - Sesnmestion spRtcAsH EIecpy |

T
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Warren S, Wyatt P, Workbook for Organic Synthesis: The Disconnection Approach, 2nd edn., john
Wilay & Sons, 2009. ISBN: 978-0-470-71227-6
Warren 8., Designing organic synthesis: The synthon approach, Wiley, 1978 (Reprinted 2002).

‘Jopathan Clayden, Nick Greeves, Stuart Warren and Peter Wothess, Organic Chemistry, Oxford

University Press, 2001.

Fuhrhop J-and Li G, Organic Synthesis - Concepts, Methods and Starti.g Materials, Wiley-VCH, 2003.
Kalst V' S, Organic synthesis through disconnection approach, Scientifi: International, 2014

Carruther W., Modern Methods of Organic Synthesis, Cambridge Univasity Press, 2004.

House H.O., Modern Synthetic Reactions: Organic chemistry monogreph series, W.A. Benjamin, 1972
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 CHEM.STRY .
SN , 4 Credit (4 hrs/week)
, UNIT-I
Quantum Mechanical aspects of Chemicg) bending;
Molecular orbita] (MO) theory: LCAQ concept,

symunetry, MO ‘of simple organic molecules |ike ethelene, allyl

Extended HMO Theory, Advanced techniques in PMO and FMOQ
Mmechanies, setniempirical, ab initio Hartree-Fock, DFT methods,

UNIT-II
Non Equilibrium Thermodynamies and Magnetochemistry:

Thermodynamic criteria of non-equilibirium state, Entropy produgtion and entropy flow, Entropy
balanced  cqustions for different irreversible states (e.8. Heat fl

Ov/, chemical reaction ete),
transformations of generalized fluxes and forces, non-equilibirium Stationary state, Phenomenological

equation, Microscopic reversibility and Onsager’s Ieciprocity relations, electro-kinetics phenomenon
and electrical conduction,

Magnetochemis‘try: Introduction, Magnetic Suseeptibi!ity and its «ietermination, theories of
paramagmetism and ferromagnetism, effect of temperature On magnetic belavior of substances,

UNIT-III
Macromoleculey — I

Basic Concepts: Monomers, repeat units, degree of pol}'merization, lintar, branched and network
polymers. Classification: condensation, addition, radical, ATRP, RAFT, polymerization.
Polymerization conditions and polymer reactions, Polymerization j homogeneous systems.

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

‘ UNIT-IV ‘ -
. Macromolecales - I ' | |
 Chemlcal Analysis of polymers by spectroscopic methods. Xeray diffra:tion study of ,polymaz?_i:
~: Motphology and order in crystalline polymers-conﬁgurati’dns‘oflpqum‘er' chahs, Crystal structures: of
polymers: The giass transition temperature, effects of molecular “weight, cheiical structure; branching -

aad croy linkiny. Polyethylene, polyvinylchloride, polyamides, polyesters, ; henolic resins.and epoxy
teslng polymers, Functional polyriers — fire retarding polymerg gnd electrically conducting polymer

- a;'Bioniiﬁiaal applications of polymers — contact lens, dental polymirs, arfifietil heart, kidn'ey,_s'kixz»;%

- i = D&KS'- . . Kl o

‘ » BOOKS AND REFERENCES o
s Sy ipolner Selnce, Nurosa Publiaton, 2009, o
ouvauikes, N.V. Vishwanethan and Jayadev Sreeshar, Tnediiotion to-Polyner Soiengs, Now2
sltionsl, 1986, . - 5 FRERTRL

Rastogl and R. R, Mishr, Intraduction ta Chemical: Thmnndmamias, -'1fika‘sh-.gRub'I‘ijt_'«atli_cn,-H j

i 4.Qurdelp Raj, Advanced Physical Chemistry, KrishnaPrakashan, 3003, L i o
 §,A K Chandra, Quantum-Chomistry,,Tata McGraw Hill, 2011, . ' UL ‘
. gt
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CHE B04: ADVANCED BIOINORGANIC CHEMISTRY
4 Credit (4 hrs/week)

UNIT-X
Met: loenzymes:
Structure and functions of the following enzymes: carbonicanaydrase, carboxypeptidase,
alchoholdehydrogenase, catalalse and peroxidase, cytochrome P-450, super oxide dismutase and
xanthin oxidase, coenzyme, vitamin B12, .

UNIT-II
Metal Storage and Transport:
Iron $torage and transport for mammalia systems, transferrin, ferr.tin, Transport of iron in
microorganism, siderophores, types of siderophores - The catecholate sidsrophores (eg: enterobactiny
and hydroxamate siderophores (eg: ferrichrome), Mechanism involved in binding of Iron(Ill)
siderophores complexes to receptors and the release of Iron into the Cytoplasm. Other storage &
transport systems: ceruloplasmin and serum albumin for copper, metalothiuneing and phytochepatins,

UNIT-111
Metal/Nucleic Acid Interactions
Metal complexes of polynucleotide, nucleosides and nucleic acids (DN.A and RNA), Fundamental
interactions with nucleic acids, Fundamental reactions of transition me:al complexes with nucleic
acids, Applications of different Metal Complexes that bind nucleic acids, |

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

..+ SUGGESTED BOOKS AND REFRENCES. o o
» L S.JLippard & J. M. Berg, Principles of Bioinorganic Chemistry, Universi.y Science Baoks,
2, 8. J. Lippard, Progress in Inorganic Chemistry, Vols. 18 and 38, Wiley-Int.rscience. '
3. I Bertini, H.B. Gray. S.J. Lippard and-J, S, Valentine, Blolnorganic Cliemistry, University Sclence
3‘}01(5. :
4, G.L.Eichhorn (Ed.), Inorganic Biochemistry Volg1 and‘II-E'lseY'icr.
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* CHE B0S5 - MATERIALS AND INDUSTRIAL CHEMISTRY
_ 4 Credit (4 hrsfweek)

. UNIT -1
Induyerial Chemistry : Ferrous and non-ferrous metal indystries - quality control methods, general
principles applied in studying an industry; manufacture of iron, steel an i alloy steels; introduction to
metallyrgy; metalturgy qf iron, aluminium, copper, gold and silver; conta ainants; waste management;
TeCyeling and pollution control; deformation in metals; modes of failu-e analysis; an overview of
comrogion & ity protectign; industrial shaping of metals.

: - UNIT-I

Cempgpt Classification of cement, manufacture of portland cement, settig and hardening of cement,
chemjeal constitution of portland cement and their characteristics, spec.al cements and their uses,
Cemapt Industries in India. |
Cerapics : Class‘iﬁcatipn of ceramics, basic raw materials, manufacture ard applications, components
impaying colours, com arison of pottery porcelain and china ware. Glass. raw materials, manufacture
and applications: speci glass, optical, borosilicate, flint and coloured glas:es,

UNIT 111
Chemjstry of Selective Materials
Solid electroiytes: Agl, RhAgls, B-Alumina — NASICON - Principles and Applications of solid
electrolytes. :
Ferroefectric, piezoelectric and pyroelectric materials — principle, propertie ; and applications, LED -
principlc ~ types - advqhtages and disadvantages of LED displays
Liquid crystal display LCD — properties — twisted nematic field display - Advantages and
disadyentages of LCD -- comparison of LCD & LED.,
Shaps Memory alloys (SMA) - classification — working principles. Non linear optical materials - -
Second harmaonic generators

' UNIT IV

Cherylstry of Inorganic Materials : Refractories - characterization properties and applications,

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

composites, macroscopic  composites. Nanocrystalline phass; preparution procedures, spaciel
i properties and applications. ‘ o

‘SUGQESYTED BOOKS AND REFERENCES ‘ : : _

1. Harold H. Trimm, William Hunges 0l Harold Henry Trimm, Industrial Chemistry: New Appiicnt’o@
' Prodesses and Systems, Apple Academic Press, Inc., 2011 o '
i & Pontena and Greene, Corrosion Engineering; McGraw Hill Publication, 1986.
v 3, E. Stoochi, Industrial Chemistry, Vol:1, Ellis Horwood Ld. UK, 1990 _ : .
@i 4. RM. Felder, R-W. l{(oussea-u, Elementary Principles:of Chen} al-Progesses, Wi ¢¥; New Dethi;
%ﬁ 5. Geopge Austin, Shreve's Chemical Process Industries, Me Baqkf;‘ompany,l 985, -
g 27 fitgs 3™ Edtio. 1972,

998..

© 6 RME. Diamant, Applied Cheniistry for Enginger, Pltoia

M 7, Adag Heaton, An Introduction to Industriat Chemistry, 8
8. M Sherve, “Cherical pracess industries”, MeGraw-Hilf, %
¥ -Riegely Hand Book of Industrial Chemistry, 9th edition, J./. Ken Bd); New Yol
10, 1A Kext, Risgel’s Handbook of Industrial Chemistry, CBS blishers, New Doihi, L
11, Mesk Anthony Bcn{a_nutq,-l-n;h;st?j_al Chemistry, de Gru : SR
Umgre, A Tbxtbddkl’dffEgg"infceifijig-,g_ Comydny EtdNew Dielh!, 208
cntiong[s_nbj_,é"ct,--,lxidust;:inl.'Chenﬂ;,s@;@ﬁﬁﬂ:pgn el L

12,88 Dira, S, Unds
13, Btudy Matsrial in ‘-_’zm
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| 'CHE B06: PHOTOINORGANIC CHEMISTRY. .
N o o T A 4 Credit (4 hrsiweek)

UNIT-I
Bas. ¢ Concept
Introduction, Photochemical laws and photochemical kinetics, Physical 1 roperties of the electronically
excited molecules; Photophysical processes in electronically excited moluculey

‘ UNIT-II
Photophysical Properties _ 7 o ‘
Photophysical kinetics of Biomolecular processes; kinetics of collisoral quenching: Stern-Volmer
Equation, Concentration dependence of queniching and excimer formatio 1, charge transfer mechanism
and energy transfer mechanism..

- UNIT-IIT
Photochemiesl Reactions | o R _ - '
Photoelectochemistry of excited state redox reactions. Photosensitization. Types of Photochemical
reactions; substitution, decomposition and fragmentation,  rearrangerient, and redox reactions,
photochemistry of metallocenes. : —

‘ UNIT-IV
Redox Reactions by Excited Metal Complexes - ‘
Redox reactions of metal complexes in excited states, excited electrcn. transfer, examples using
[Ru(bpy)s]** complex and [Fe(bpy):]** complex. Role of spin-orbit coupling, life-times of excited
states in these complexes. 7
Metel Complex Sensitizers: Electron relay, semiconductor supported 1aetal 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, A\W.Adamson and P.D, Fleischauer, Concepts of Inorganic Photochemistr v, Wiley, NY,.1975.

" 3. G.L.Geoffrey and M.S. Wrighton, Organometaliio Photochomistry, Acaden.ic Press, 1979,
4, Inorgenic Photochemistry, J. Chem. Educ. vol, 60 No; 10, 1983,
3. Coordination Chem. Revs., vol. 39, 121, 1231, 1981; 14, 321,1975, 97, 313 1996 ,
6, V. Balzariand V. Carassiti, Photochemistry of Coordination Compatinds, Academic Press, 1970.
7. Q.. Ferraudi, Elements in Inorganic Photochemistry, Wilsy, NY, 1988, : :
8. 8.J Lippard, ed., Progress n Inorganic Chemistry, Vol, 30, Wiley, 2009,
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" CHE C04: ADVANCED CHEMICAL KINETICS - 11

4 Credit (4 hrshweek)

_ UNIT - |
Induced Pheaomena: . o
lnduocd. reactions, kinetics of Induced reactions and their characterist cs. Induetion factor and is
mechanistic significance. Mechanism of - " '
(i) Fe (II) induced oxidation of iodide by Cr (V]), o
(i) As (1) induced oxidation of Mn (IT) by chromate in acid solutions,
(iii) Kinetics and mechanism of induced reactions in metal complexes (oc:ahedral complexes of cobait
(11D cnly).
. UNIT I
Metal-ion Catalysis: Kinetics angd Mechanism of following Reactions - ‘
(i) When reaction rate is independent of one of the reactants in presenie of metal iop catalyst,
(i) When reaction rate is retarded by one of the products in presence ¢ f metal fori catalyst.
(iii) When metal ion catalysis indicates an intermedjate species. ' .
(iv) Cyclodextrines are acting as catalyst mode of catalysis. Analysis >f one full case study of B
cyclodextrine, catalysed reaction, Hydroformylation reaction =~~~ '

. UNIT -1V
Electron Transfer Reactions in Metal Complexes:
Inner-sphere and outer-sphere reactions, Mechanism of inner sphere and: outer sphere mode of electron
wansfer reactions, Henry Taube's classical reaction, its kinetics and mechan sm, experimental analysis
by chromatographic and Spectroscopic techniques. Pattern of reaction via ac jacent and remote attacks,
- . linkage isomerism. -

F(CN)6" + Fe(CN)g”" = Fe(CN)g® + Fe(CN)g*
e  LedV) + Fe(CN)e* = Ce(il) + Fe(CN),>
TR ‘Bridged outir-sphere electron transter mechanism.

E8TED BOOKS AND REFEREN

“Heary Tuube, S Lippard (Ed.), Progress in Inorganic Chermistry, Yol 30;Jal 4 Wiley & Sons, NY, 1988
R Lumiry and R,W. Raymond, Electron transfer reaction, Int‘t;_ﬁ-Sbiqnb&_'i?illg.jp_atipii, 1997, e

+ M L. Bender, Mechanism of homogeneous Catalysis from Protein 10 proteiz., Wiley, 197]. U
-4, A; G. Sykes, Kinetics of Inorganic reactions, Pergamon Press, 1966, . o L
3, 8 W. Benson, Jacob Kleinberg, R. Kent Murmana, R. T. M. Fraseq, Ioi i’ Bauman, Mechanifi.
Inorganic Reactions, Academic Press, 1965. T o

- "8 "W'Taube, Electron transfer reactions in solution, Academic Press, L‘Q{;@bﬁ,‘i_}:tijlﬂ).‘ -
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CHE C05: ADVANCED ELECTROCHEMISTRY -.1
N ' 4 Credit (4 hrs/week)

UNIT-1
Electrochemical analysis
Introduction to electrochemical methods, electrochemical cells, diffusion controlled Jimiting current,
voltage scarning 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 veltammetry: Principle, classification and Applications.

UNIT-11
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. Elecirocatalysis of bimettalic nanostructured materials, _ -

Photoelectrochemistry: introduction, Principle of photoelectrochemistry, 1 ypes of photoassisted redox

reaction, organic photo-electrochemical reactions. Examples of som:’ abnormal electro-organic
synthesis,

o UNI'T-IET

Electro-orgaaic Synthesis S : e e

Types of electro organic reactions, constant current and constant potent.al electrolysis, cell desig,
effect of variable, nature of medium, nature of electrode materials, -ovar-voltage, effect of redox
couple, application to Sewage waste water treatment, electro-chermical ing; neration of Human waste in
combined space. Electro-organic synthesis of novel drugs.

UNIT-1V
Electrochemicul Sensors _ ‘ | - ' ‘
Electrochemicai, Sensors for Nimic Oxide (NO), pesticides, ghicose and superoxide species,
Electrochemicai sensors based on carbop 1ano tubes and their applications.
Energy Options: Hydrogen Economy, Introduction, Hydrogen Production., Hydrogen Trdnsmission',{ﬁ"\
;+-8torage ahd distribution, Hydrogen fueled equipments, local electricity. j roduction from hydrogen,”
. Hazards and safety aspects of hydrogen. - ; S

- -

‘SUGGESTED BOOKS AND REFERENCES = |

). Joseph Wang, Analytical Electrochemistry, Wiley-VCH Publication, 1993.
2 ' ' '

heang, Ju and Joseph Wang, Elgr:trnch@i;;jéallSensors,'Bibsgm':s:_and‘ the H-‘Bio—mcd'igal;‘{-mplicaﬁ. o
Algadomic Press, Elsevier, 2008. . i , A ST
+ % Fry-and W. E. Britton, Topics in Organic Electrochemistry, Plenunt sublishing press; New- Yol
4. "Bfzer Organic Electrochemistry, Marcel Dekker Press, 1980, o .

.. R Sharma, Elsctrochemica, Incineration of human waste in-copfined & paces, Lambert Publicdt] .
kris and Reddy, Modem Eleetrochemistry; Volume 24 & 2B, Springer,
ttand fB;e’tt,;Electrocl}emistxy:j‘Pduciple and Applications; Oxford Pt

i (Academig) o
i.:"l,';_‘-.fd. v fRalﬂa#‘hﬂﬂ
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CHE C06: ADVANCED NANOSCIENCE AND NANQT ECHNOLOGY

N 4 Credit (4 brs/week)

Nanscience snd Nanotechnology

Basic concepls of Nano science and technology, Quantum wire, Quantum well, Quantum det.

Properties and teéhnologicaj advantages of Nano materials, Materia} pro :essing by Sol, Gel method,
Chemical Vapoyr deposition and Physical Vapour deposition methods

_ UNITII
Synthesis ) .
Top-down {Nanolithography, CvD), Bottom-up {Sol-gét processing, chemical synthesis). Wer
Deposition techniques, Self-assembly (Supramolccularapproac];), ,Char_arteriz_\alion,TEM, SEM and
SPM technique, Fluorescence I\gﬁcrqscopy..a:nd Imaging. =~ © o o

Use of bacteria, fungi, Actinomycetes for nanoparticie _synihes:_‘_i‘s, Magnetotacnc bacteria for nasural

Nanoscale Carbon - , : 4 L
Introduction ~Carbon molecules-nature of the carbon bond-new carbon spy uctures-discovery of CéQ-
structure of C6G and its crystal- From a Graphene Sheet to a Nanotube, Six ;gle wall and Multi walled
Nanotubes, Zigzag and Armchajr. Nanotubes, Euler's ‘Theorem -in - ylindrical and Defective
Nanotubes, _ _ e e,

History Molecular and Super molecular Structure-Intrinsic properties of ind, vidual-earbori ndno tubes.
Synthesis ~Arcing in the present and absent of catalyze-laser method-Chen ical Vapour Deposition -
ball milling. ‘

Applications

Solar encrgy conversion and catalysis, Polymers with a special archite sture, Liquid crystalline.

Systems, Applications in displays and other devices, Advanced organic materials for data storage,

Phctorﬁcs,'-Plasmq'nics, Chemical, electrochemica] and biosensors,'N'anomcuicine,_ Nanofoods, Nang. )

| cosmetics and N_anobiotechnol'ogy.

" SUGGESTED BOOKS AND REFERENCES \

B. Vishwanathan, Nano materials, Ntrosa Pub'lication, 2009,

JJ Ramsden, Nanotechnology: Ap Introdiction, Elesevier Publication, 2004 ‘
BX Pamﬂmsamthy, An Introduction to Nanotechnology, I:shi;p'ubl:iqggqn,_;(!()}'. : .
KK Chartopadhyny, Inreduction o Nanoscierics and HNanotchnology, PHI 2ublication, 2009,

- Ennk Owens, Entroduction 1o Nenotechology, Wiley, 2007,
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CHE Do5: HETEROCYCLIC CHEMISTRY —1I
4 Credit (4 hrshveck)

UNIT -1

FiVe-m )
: embered Heterocycles with more than two Heteroatoms: Synthesis and reactions of

- niazo] 4 : y
.[es('_fs’ tetrazoles, oxadiazoles, thiadiazoles and diazaphospholes.
onic  Heterocycles: General classification, chemistry of some important meso-ionic

he(erocycles of type A and B and'their applications.

UNIT -II

Six-Membered Heterocycles with one Heteroatom: Synthesis and reactions of pyrylium salts,

gg'!‘f)nes, coumarins, chromones and phosphorine (phosphabenzene).
lx-f\'!,[mnhl:n:,t] Heterocycles with two or more Heteroatoms: Synthesis and reactions of diazines,

triazines, tet:azincs and azaphosphorine.

UNIT -III

Ox_azip_es, Benzoxazines; synthesis and reactions.
. Thiazines, 1,4-benzothiazines and phenothiazines; synthesis and reactions.
_ng;cpm__es, 1,4- or 1,5-benzodiazepines; synthesis and reactions.

- Large membered heterocycles

) %lazepmes, 1,4-or 1,5-benzothiazepines; synthesis and reactions.

UNIT-IV

- Eight-membered : 1-Azocine, Diazocine, synthesis and reactions.
Nine-membered : 1-Azonine, 2-Oxoninc, synthesis and reactions,
Ten or large membered rings, synthesis and reactions.

SUGGESTED BOOKS AND REFERENCES .

e R

R.R. Gupta, M. Kumar and V. Gupta, Heterocyclic Chemistry Vol 1-3, Springer Verlag, 1998, 1999 &
2006. .

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

J.A. Joule, K. Mills and G.F Smith, Heterocyclic Chemistry, Chapman and Hall, 1995.

T.L. Gilchrist, Heterocyclic Chemistry, Longman Scientific & Technical, 1992.

G.R. Newkome and W, W. Paudler, Contemporary Heterncytic Chemistry. Wiley-Inter Scicnce, 1982.
AR. Katrizky & C W Rees (eds), Comprehensive Het:rocyclic Chemistry, Pergamon Press, 1534.
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\ | CHE D06: NATURAL PRODUCTS - 1) ,
| | | S . 4 Credit (4 hrs/veek)

R

-

- UNIT-I
Exiraction Techniques for Natural Products _. ]
Supercritical Fluid Extaction - Introduction, Principle of Solvent-Free Extraction Process,
Applications to the extraction of natura) products. '
Microwave Assisted Extraction — Introduction, Principle of the metiod and heating mechanism
Instrumentation, Applications to the extraction of natural products: -
Ultrasound Assisted Extraction — Introduction, Principle of the metfiod, nstrumentation, Applications
to the extraction of natural products, '
Pressurised Solvent Extraction- Introduction, instrumentation, Applicatioas 10 the extraction of natural
products o e -
_ UNIT -H L

Isolation and Separation of Natural Products ‘

Isolation of Natural Products by Low-Pressure Column Chromatograpt.y ~ Introduction, Separation
Processes (Adsorption & Size Exclusion), Types of Stationary Phages: , vdsorption Stationary Phases
and Size-Exclusion Stationary Phases, Column Operation - Selection ¢ f Stationary Phase, Column
Packing and Equilibration, Sample Application, Column .Deycjlé)_;‘j}ﬁem_agd;._d_et_ec;;'on. -

Planar Chromatography - Introduction, Basic Principles of TLC, vechanisms of ~ Separation,
Applications of TLC, System Selection and Choice of Development. Det :ction of Natuial Products in
- TLC: Ultraviolet detectidn and Spray Detection. Preparative Thin-Laye - 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 E gtracts. . '

| UNIT -111
Blosynthesis of Natural Products A S e
Introduction, Applications of Condeusation reaction, Alkylation Reactisns and Wagner-Meerwein
Rearrangements 1o synthesis of natural products. Mevalonate biosynthet; - pathway. Biosynthesis of
fatty acids, aromatic rings and Pyridoxal Phosphate,

Structure elucidation of ferulic acid, beta-sitosterol, stigmasterol, curcurir . plumericin, Abictic acid,
taxol, labosierol; lupeol, strychnine, camptothecin, Uspic acid -and querc:tin by IR, UV, NMR and

.+ Strueture efucidation of Some Naturally occurring compouiids

%‘SUGG%TED BOOKS AND REFERENCES o

m L 35 Mann, Secondary Metabalism, 2nd Edition, Oxford University 'I?;eis;.:"}--ﬂf87;,‘ o ‘ “ '
Wiy 2, J5 Maan, Chemical aspects-of Biosynthesis, Oxford University Press, 199, | i
B 3 B Yotes WA Benjamin, Structure Detcrmination, T News Yegk 1967 |

4. B Manitio, Biosynthesis-of Natural Products. John Wiley &:Sons, 1981 '

3. Brom Biosynthesis to Total Synthesis: Strategies and Tactics for Natural Products, Alessadros L.
" Dogrufos, Wiley, ISBN: 978-1-118-75173-2 o - L U el
&, Iégnuat Products Isolation, Edited by-Satyaj it D Sarker; Hufnana Pressl e New: Jersey; 2006 Secai
3 Fdition. T o habiio #
7. - Matural Products Chemistry: Sources, Separations and Sjructures; R Cooper G Nicols; CRE press, 2015,
8. Rgecent Extraction Technigiies for Natural Products: ‘Microwav assislect Extraction and Prose g
Splvent Exiraction, B. Kaufmann and.B. Christen, Phyroc fen, Angh 13, 105113 (30051 :
9. b el chemistry meu.edu/facultylreusch/virijmlTipids Sifsynt, - o
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- Ampicillin, Amoxycillin, Chloramphenicol, Ccphalospbﬁn, Tetracyclin anc. Steeptomycin, _

- Antthistgmines + Introduction, Classification and general mode ‘of action, Synthesis of Pheniramine,
o o Promethazir e, Ranitidine; Sodium Cromoglycate, e IR o
*"Amlged{cs and Antipyretics : Classification, Nonnarcotic antalygesic. Syrthesis of Mefenamic acig,

‘SUGGESTED BOOKS AND REFERENCES
S 2. B

CHE D§7: MEDICINAL CHEMISTRY - (I

-

4 Credit (4 hrshveek)

UNIT-I

Auntineoplastic agents : Introduction {o cancer chemotherapy, Classific: tion of antineoplastic agents,
role of alkylating agents and antimetabolites in treatment of cancer, Carcinclytic antibiotics and
mitotic inhjbitors, Synthesis of Cyclophosphamide, Melphalan, Fluorou -acil. Recent development in
cancer chemotherapy. ' o

Local Antiinfective drugs : Introduction. Synthesis and general mod - of action of Furazolidone,
Ciprofloxacin, Dapsone, Isoniazid,‘Fluconaqué. Antimalarials: Synthesi.. and general mode of action
of Chloroquin. ' : .

- UNIT-1I
Cardiovascular Drugs : Introduction, Classification’ and general moce of action, Cardiovascuiar:
disease, drugy inhibitors of  peripheral sympathetic funetion, Syiithes:s. of, Sorbitrate, Diltiazem,
Verapamil, Mcthyldopa, Atinolol. . e
Diuretics @ Introduction, Classification and general mode of ‘action, ¢ynthesis of Acetazolamide,
Chlorothiazide, Frusemide, Spironolactone, Triamterene. . - S '
Hypoglycaemic Agents : Introduction, Genéral mode of action, Insulin a1d. insulin preparations, Oral

hypoglycemic agents: Classification, Synthesis of Tolbutamida

‘ _ . - UNIT-IIO
Psychoactive drugs Introduction, Neurotransmitters, CNS depressants, general anaesthetics, mode
of action of hypnotics, sedatives, antianxjety drugs. . T ,
‘Anticonvulsant Drugs : Introduction, Classification and .general mole of action; - synthesis of
Phenytoin sodium, Troxidone, Ethosuximide, Primidone. o ' ' ‘_
Antiviral Druags Introduction, Classification and general mode of acticn, synthesis of Amantadine
Hydrochloride, Idoxuridine, Methisazone. ‘

UNIT-1IV
Antibiotics : Antibiotics inhibiting protein synthesis, P-lactam rings. Synthesis of Penicillin-3,

iclofenac.

. 1. Sgringer, Basic Concepts in Pharmiacology (3%edn.), MeGraw-Hill Profess onal, 2005,
Katzong, Basic and clinical pharmacology (1 1“’g:’dn,‘),MbG’rﬁw-’H"li;iﬁédital,,2009'; .
+ AcBurger, ME. WolfF, Medicinal Chemistry and Drug Bisc Vol-1,96 m Wiley, 1994,
' (3?1‘ ma0 & Gilnan, _I’]_lannqdological;_b;isis of Therapeuti v-Hill, 2005, "~
8. Pandeya & J.R Dimmock, Introduction o dryg desigy
ar, Medicinal Chemistry, New Age International,; 2007 <
angh & V, K. Kapoor, Médicinal and Pharmaceutical Cheipiistyy, _‘

R s

NewDemf

A ringauz, tntroduction to Medicinal Chgistry: How dr 3 5% _

Wity ad S, 157,

am and Patrick, Introductior to medicinal Cherdistry (1% RN T
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. CHE E03: PHARMACEUTICAL CHEMISTRY
- 4 Credit (4 hrs/week)
Unit I

Dossge Formn 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, prese vative  selection, general’
consideration, and mode of action

Unit II
Solid Modificd -Release Drug Delivery System ‘ o
Rationale for extended release pharmaceuticals, Drug candidates for extended-release products,
Extended-release technology for oral dosage forms, Delayed- release oral ¢ .osage forms.
Transdermal drug dclivery systems -
Transdermal drug delivery systems- introduction, factors affecting percutaneous absorption,
percutaneous absorption enhancers, Advantages and disadvantages of TDL Ss

: - Unit T1 S o

Novel Dosage Forms ‘ -

Novel drug delivery systems- introduction and composition, lontophore.is (IP) and phonophoresis,
Mucoadhesive system, Medicated gums, Intravaginal drug delivery syster 1, Intrauterine progesterons
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 (Vitravensy,
Erythropoictns, Epoetin Alfa, Growth Factor: Becaplermin, Human G owth Hormone, Systemic
Growth Hormoae, Interferons and Interleuki

;. BOOKS AND REFERENCES ‘ S ) .
e I, Organic Medicipal and Pharmaceutical Chemistry, John M. Beale, Jr., Job.s H. Block, Wolters Kluwer *
ey & Amsel's Pharmaceutical Dosage Forins and Drug Delivery Systems, Loyd */ Allen, Wolters Kluwer

3. Dugdelivery : principles and applications . Binghe Wang, Teruna Siakaan, Richard seltere, John
Wiley & Sons, ' _ o T o

- ‘
oy IR .
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v ! CHE E04: ADVANCED PHARMACEUTICAL CHLMISTRY

. 4 Credit (4 hrsiweek)
UNIT-1
Biotechnological Applications of Enzymes :
Large-scale production and purification of enzytes, techniques and me thods of immobilization of
enzymes, eftect of immobilization on Cnzyme activity, application of i umobilized enzymies, use of
enzymes in food and drink industry-brewing and cheese-making, SYTUDS [TOm Crown starch, enzyNies

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

. UNIT II
Prodrugs Approaches to Drug Delivery

Introduction, Hasic concepts: definition and. applications, Prodrug design :onsiderations, Prodrugs of
various functional groups- ‘Ester prodrugs of compounds containing -COOH or -OH, Prodrugs of
compounds coataining amides, imides, and other acidic NH- (Ma‘nnj'ch--buses-‘andi-wAcyloxyalkyl
derivatives, Prodrugs of amines, Prodrugs for compounds containing carbo 1yl groups

Radiopharmacéuﬁcal: o : R T
Introductijon, Background information, Therapeutic use . of radiophannqccuticals, Representative

UNIT 1V
‘Non radioactive Pharmaceuticals in Nuclear Medicine . _ :
Introduction, Mode of action and use of Acetazolamide, Cimetidine, Jdipyridamole Adenosins,
Furosemide and Vitamin B12, Practice of nuclear pharmacy, Procurement ar d storage.

SUGGESTED BOOKS AND REFERENCES o |
I Biporganic Chemistry: A chemical Approachto Enzyme Action, Hermann Dugas and C. Penny, Springes
Verlag. o _ ‘
2. Understanding Enzymes, Trevor Palmer, Prentice Hall,
-3 E@?yme Chemistry: Impact and Applications, Ed. Coltin J Suckling, Chemist v.
4. Daug Delivery: Principles and Applications, BingheWanget.af,, Wiley Intersc ience )
5. Phammaceutical Dosage Forms and Drug Delivery Systems, Loyd . Allen junior et al., Wolters K luwel
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I

Pro v ; Work: 12 Credits (180 brs)
EoS.:: Max, Marks: 160 .

CHE A21: PROJEC‘T_ WORK

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