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SEMESTER _I

M.sc. 
"*-t Csl svrr,ABus

@ffective from the academic v"" zorc3971roi ca*pri lrrrtroirg affiriated anddistrlct pG Centers) 
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ir Paper-I: CH IOIT (INoR
- iC 0l: symm.uy of;, rc o2:lonoll*;;;;mprexes 

_ ri r' rcff;fl:f:::,1, 
nt,i,^.,;_ ..,.:lgatlonal aspects of diatomic molecules

-r crystar T"yffiorcF.: ;'it'jl*ffi,'ltii:"!":irfi#l{,rr*"jfl*ffiT#:::#U:.*u:q' 
:i#f;:,:'n:::X;x#:fi;JJ::;**'cing'[he'"*i'o'";iH;i'x:1:

r, six and o,,.oo..dipite compre 
-."''",,"i; ffi#?Jffi;,lj;?fo" *""*"o-Co*i,

Tlpes of : xdi. "qwtttzdrtolr energies (CFSE's) in*r 6;;*i",:ii*i[xo:r1i{;:r"T':[::r,hJX?:,tr;:J .f magne,ic m.men,r, ffi'#r:':1"*ffi"****m.*,*rxi1; 
i=,,.a,ions tr*l#Irj*;

']l

*r

varuiluon states, bond type and stereocn"arror.
l. I rr--n:. a

: NW Y7"vht

- J IC_01: $ymmetry.of llolecules:
i r concept or syrrffi.,Tr,,y _ Symmetry operations
-: l;:::"y:xisof Svrnm.io *o Types of Rotati.,,,ar A-^ ^, 

-_ symmetry Erements :; , Planes, Improper il;;;;;;;' 
and I ypes of Rotational Axes, otr. . 

ur/rrtr,erry Elements :

r*. "o],il;ffiffffi::^::" .",r fn-"i.i , ru",,ion cenrer'1lT,T"? 
and tvpes or

- r "il,":i]j,,#I,H'#ffelts 
-Morecurar ;;,i;i;I;Jri*il;ij'i:i,jl#:H:i;

- c*, Dn , Dnh , Dna ,D_n , ,l'?l::i:-1,,_a,:a, ,_a,,an"i-i,I,"""""
* 
' 

svmmetrvro,i,r suist;il;;: ffi]l?; I,h;"'.'o, or, ,,,n , Kn_ Groups. Descent in_ moment _ Symmetry criteria I- 51 
- Symmetry c.it".ia for optical activity..cular 

Point cto'p, - Symmetry and Dipole

: x|i1f [m']::J:ffi.;,1j,.r::* Meta, comprexes and theirrr,l::.:':11',*?*1'_l;;,il":'#,; :*'"lbetween 
th",i'.*J,,1;$fi:Hff;

tntruencing the stabirity 
"",ir,*rr'1i,, Tl"riTtl"tt 

in step-wise stabiritg _;;;
{, 

--*,"""' c,nstants : (i) Ligand effects: 
""l,l,rr"l substituent , steric

:, l.\,r-^--:-.-r- \"\r)' \t ,>/.--, '.{,q,<-^t,

L

!.v

--J



s,
+'*
*

f,t ,c

=ll
r-J

i:
ir
i-,

'},

i,
-1 ,
*^f

ir
lr
:,

;_,

:.,

-:

i:r
:,

;,

:',

i,
5
:J

=

constants

Donor and

and Acceptor

SuggestedReferences' , , 
,

',\
l. Symmetry and $roup theory in Chemistry, Mark Ladd, Marwood Publishers, London
(2000). -

2. Molecular, Syrnmetry and Group Theory, Robert L.Carter, John Wiley & Son-(1998).

3. Synrrnetry and Spectroscopy of Molecules. K.Veera Reddy, New Age International (P)

Limited (1999). !

4. AdvAnced Inorganic Chemistry. F.A.Cotton, G.Wilkinson, C.A.Murillo and M.Bochmann,
6 th ,Rlition,.S:Xlliy Interscience, N.Y (lggg

5. Inorganic Chemistry, J.E.Huheey , K.A.Keiter and R.L,Keiter 4 th Edition Harper Cottens

College Publications (1993).

6. Homogeneous Catalysis by Metal complexes Vol I, M M Taqui Khan and A E Martell,
Academic Press NY (1974).

7. Inorganic Chemistry, Keith F.Purcell and John C.Kotz, Holt-Saunders International

Editions, l,ondon (1977).
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IC - 04: Ligational Asnects of Diatomic molecules:

Metal Nitrosyls: - NO as a ligand -
components; Bonding modes of NO - Terminal and Bridging;
Structural aspects of [IrCI(PPh3)2(COXNO)]* and

Stereo chemical control of valence in [Co(diars)z(NO)]2*
Metal Dinitrogen complexes: - N2 as aligand - orbitals of N2; Bonding modes -
Terminal and Bridging; Stretching frequgItgj.gi; Structures of Ru (II) and Mo (0) dinitrogen
complexes; Chemical fixation of dinitro$en. ,j
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Paper-Il: CH

4

' 
rl:il::'j'::,l:::11'ir:r:t.::.i':i:'!i;'-rt'

I ' : -i ;i i::l''1r'i:i:'!r' :::l:::::r'Ir::1:li: '

102 r(oRGANTC CTTEMtSTRY)

- C-01 : Stereochemistry

- J-01: Reaction mechanism-l
::-03: Carbohydrates and proteins
tlrC-04: Heterocyclic compounds

OC-01 : Stereochemistr.v
\Iolecular representation., Wedge, Fischer, Newman and Saw-horse formulae, their
uescription and interconversions.

Ilolecular Symmetry & Chirality: Symmetry operations and symmetry elements (Cn &
Snt. Criteria for Chirality. Desymmetrization.
Axial, planar and helical chirality: Configurational nomenclature:Axially chiral
allenes,spiranes,alkylidene cycloalkanes, chiral biaryls, atropisomerism.planar chiral ansa
compounds and trans- cyclooctene.Helically chiral compounds
Relative and absolute configuration: Determination of absolute configuration by chemical
correlation methods.

Racemisation' racemates and resolution techniques: Resolutions by direct crystallization,
diastereoisomer salt formation chiral chromatography and asymmetric transformation.
Determination of configuration in ErZisomers: Spectral and Chemical methods of
configuration determination of E,Z isomers. Determination of configuration in aldoximes andketoximes. :.. ..:::.:,::..

OC-02: Reaction mechanism-I i

Electrophilic addition to carbonr carbon doubte
carbon double bond ; anti addition: Bromination r

Syn addition of OsOa and KMnOa. i;$,

Elimination.sggtions Eliminatffi reactions
stereoselectivity in E2 eliminaticjis. pyrolytic

, bond: Stereoselective addition to carbon
and epoxidation followed by ring opening.

82, El, EICB mechanisms. Orientation and
syn elimination and o-elimination, elimination

Vs substitution. .r'!i

Determination of , reaction mechanism: Determination of reaction mech'anism: Energy
profiles of addition and elimination reactions, transition states, product isolation and structure
of intermediates, iuse of isotopes, chemical trapping, crossover experiments. Use of IR and
NMR in the investigation of reaction mechanism.

Carbohydrates: Determination of the relative and absolute configuration in D (+) glucose
and D (-) fructose. Proof for the chair conformation of D (+) glucose. Occurrence,
importance and synthesis of monosaccharides containing functional groups such as
amino, halo and sulphur. Structure elucidation and synthesis of sucrose.
Conformational structures of D(+)ribose, 2-deoxyD-ribose, sucrose, lactose maltose and
cellobiose. Structural features of starch, ceilulose and chitin.



ff
s
i; Proteins: Acid and enzymatic hydrolysis of proteins. Determination of the amino acid

l- -^1.'.^-+:,1^^ L,, ^-l --^..- ^-^l.r^i^ /rL^*:^^l ^,-+L^-i^ ^f ,{: ^-,1 +-i^-^+i,l-.sequence in polypeptides by end group analysis.:Chemical synthesis of di and tripeptides.

i) trAerrineld's solid phase synthesis.

\-) OC-4: Heteroc),clic compounds

i) hpq.tance of heterocyclic compounds as drugs. Nomenclature of heterocyclic systems based
ll

-- on rhg size,number and nature of hetero atoms.Synthesis and reactivity of indole, benzofuran,
\ ) b.-ot"nioprona quinoline, isoquinolin", .ourrrin, chromone, carbazole and acridine.

i'*.r.."n..r,
l-V t. Stereochemistry of carbon compounds by Ernest L.Eliel and Samugl,H. Wilen

2. Stereochemistry of organic compounds- Principles and Applications by D. Nasipuri

i-:Y:. Heterocyclic Chemistry, T.L. Gilchrist, l.ongman UK Ltd, London (1985).

-_ _.1. 
Benzofurans A. Mustafa, Wiley-Interscience, New York (1974).

\ J s. Heterocyclic Chemistry, 3'd Edn J.A.Joule, K.Mills and G..F.Smith, Stanley Thornes

-- - Ltd,UK, (1998)

' J 6. The Chemistry of Indole, R.J. Sunderberg, Academic Press, New York ( 1970).

-- .. 7, An introduction to the chemistry of heterocyclic compounds, 2nd Edn.R.M.Acheson,t t 
lnr.rrcience Publishers, New York, 1967. I ,;r' 

i::

i-;8. Advanced Organic Chemistry by Jerry March
9. \{echanism and Structure in Organic Chemistry S. Mukerjee

i. ; f 0. Guide Book to mechanism in OrganiC,Chefiiitly, 6th Edition, Peter Sykes.

1 1. Organic Chemistry by Graham Solomoirs and Craig Fryhle.

i f . i, Organic Chemistry by RT Morrison and RN Boyd.

13. Organic Chemistry, Vol. 2 by I.L" Flr.nar.

14. Organic Chemistry;.,Structure an8 Reactivity by Seyhan Ege.
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? c -o 1 : Thermodynamics-l

t5 PC -02: Electrochemistry-I

t C-03 : Quantum.ehemistry-l

i--l ? 13-04: Chemical Kinetics-I

t-r:::ef review of concepts of I and II laws of thermodynamics. Concept of entropy. Entropy as

: sr3te function. Calculation

-::1 gas. Entropy changes

of entropy changes

on mixing of ideal

in various processes. Entropy changes in an

gases. Entropy as a function of V and T.

4
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Entropy as a function of P and T. Entropy change in isolated systems- Clausius inequality.

Entropy change as criterion for spontaneity and equilibrium

Third law of thermodynamics. Evaluation of absolute entropies from heat capacity data for

solids, liquids and gases. Standard entropies and entropy changes of chemical reactions.

Helmholtz and Gibbs free energies (A and G). A and G as a criteria for equilibrium and

spontaneity. Physical significance of A and G. Driving force for chemical reactions- relative

siSas of AH and AS.

Thirmodynamic relations. Gibbs equations. Maxwell relations. Temperature dependence of

G. Gibbs- H€lmholtz equation. Pressure dependence of G.

Chemical potential: Gibbs equations for non-equilibrium systems. Material Phase

equilibium. Clapeyron equation and ClEqsius-Clapeyron equation .

Conditions for equitibriuro in u "t 
ical potentir|;,,,. ideal gases' Ideal-gas

reaction equlibrium-derivation of equilibrium constant. Temperature dependence of
equilibrium constant-the van't Hoffequation. .. .......,.,.

PC-02: Electrochemistr.v- I

Electrochemical Cells : Derivation of Nernst equation -,problems. Chemical and

concentration cells (with and without transference). Liquid jupetion potential - derivation of

the expression for LJP - its determination and elimination, Applications of EMF

measurements : Solubility product, potentiometric titrationS, determination of transport

numbers, equilibrium constant measurementsii,i,

Decomposition potential and its significdce. 'ElEbtrode polarization - its causes and

elimination. Concentration overpotential.

Concept of activity and activity coefficients in electrolytic solutions. The mean ionic activity

coeffrcient. Debye-Huckel theory oTelecttolytic solutions. Debye-Huckel limiting law

(derivation not reqdiied). Calculatioh of mean ionic activity coefficient. Limitations of

Debye-Huckel,i,S$,g9ry. Extended Debye-Huckel law.

Theory of electrolytic conductance. Derivation of Debye-Huckel-Onsager equation - its

validity and limitations.

Concept of ion assoqiatiori'- Bjerrum theory of ion association (elementary treatment) -

ion association constant - Debye-Huckel-Bjem-rm equation.

PC-03: Ouantum Chemistry- I

Black body radiation-Planck's concept of quantization-Planck's equation, average energy of

an oscillator (derivation not required). Wave particle duality and uncertain principle-

significance of these for microscopic entities. Emergence of quantum mechanics. Wave

mechanics and Schroedinger wave equation.

Operators-operator algebra. Commutation of operators, linear operators.Complex functions.

Hermitian operators. Operators and 2 . Eigenfunctions and eigenvalues. Degeneracy.



Linear combination of eigenfunctions of an operator. Well behaved functions. Normalized andorthogonal functions.
Postulates of quantum mechanics. pfup.i"..gl, 

if
r r,orur.rcs' or quantum mechanics. P',liXipul- interpretation of wave function. Observables
and operators' Measurability of operato:Is:,,+y,,,l.., nalues of observabres. The time dependentSchrodinger equation. Separation of., ,r,riabJ", and the time-independent Schrodingerequation.. 
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Theorems of quantum mechanics. Real nature of the eigen values of a Hermitian operator-

:glY::' 
o-rthoEonal nature of the eigen values of a Hermitian operator-significance ofonnogonallty' Expansion of a function in terms of eigenvalues. Eigen functions of commutingoperators-slgnificance. Simultaneous measurement of properties uni th. un."rtuinty principle.

PC-04:Chemical Kinetics- I

Theories of reaction rates : collision theory, steric factor. Tranition state theory. Reactioncoordinate' activated complex and the transition state. Thermodynamic formulation oftransition state theory. Activtion parameters and their significance. The Eyring equation.Unimolecular reactions and Lindamann,s theory. :. ,,, r :complex reactions- opposing reactions, parallel ,reactions and consecutive reactions(all firstorder type)' chain reactions-general characteristics, steady state treatment. Example- H2-Br2reaction. Derivation of rate law.
EiTect of structure on reactivity- Linear free energy relationships. Hammett and raftequations-substituent( and ') and reactioni-constant ( and ' ;wittr ""u*f,... Deviationstiom Hammett correlations. reasons- 'change:oitm..hunism, resonance interaction. Taft four:3rameter equation' correlations for nucleophillic reactions. The Swain - Scott equation and::.e Ed*'ard equation.
l:ie reactivity-selectivity principie and the isoselectivty rule. The intrinsic barrier and"-i:mmond's postulate.

R.eferences:

' '{tkin's Physical chemistry, Peter Atkins and Julio de paula, oxford University press- ?rlrsical Chemistry, Ira N. Levine, McGraw Hill: Pi-.rsical chemistry-A Molecurar approach, D.A. Mceuanie and J.D. Simon, viva Books
Pr-i. Ltd

: l'1-'lecular Thermodyramics, D.A. McQuarrie and J.D. Simon, University Science Books: 1-::rum Chemistry, Ira N. Levine, prentice Hall
' -:'::'::uction to Quantum chemistry, A.K. chandra,TataMcGraw Hirl- -::::;al Kinetics, K.J. Laidler, McGraw Hill
: :' -;:';s and Mechanism of Chemical Transformations, J. Rajaraman and J. Kuriacose,' 1:1.1...:n
- -.,- :*;:icn to Electrochemistry, S. Glasstone

' t_::= Flectrochemistry, J. O. M. Bockis & A. K. N. Reddy, plenum
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.rSP 02: NMR snectroscony_I (rH NMR )

'il 'luR spectroscopy: Magnetic properties of nuclei, principles of NMR. Instrumentation,- 
"'i :nd pulsed Er instrumentation, equivalent urd non equivarent protons, enantiotopic and: :j:::e'topic protons, chemical shifts, factors affecting the chemicul ,ninr, electronegativity:-: ::.is:'tropy, shierding and deshierding effects,Silrar integration, Spin_spin coupring::'-=.'g:rninal and long range, coupling constants and factors affecting coupling constants.-:: :::::.s of 'H NMR spectroscopy: Reaction mechanisms (cycric bromonium' - = =:::-::li1ic and nucleophilic substitutions, carbocations and carbanions),E,2" - -::-i,:,:l:rrmation of cyclohexane and decalins, keto_enol tautomerism, hydrogenI -: -: ::'-'l'rn exchange processes ( alcohols, amines and carboxylic acids), c-N rotation.r'--:: :3sonance imaging(MRD. 'u NMR of organic morecures and metar comprexes:

ASP 0l flechniques of Chromatosraohv
ASP 02: NMR spectroscopv_l f,ffif"fnl
ASP 03: Rotational and Vibratiorrl ,p".trosoopy
ASP 04: Electronic spectroscopy 

' ' J

jl,:, ai:::a

li.

iii.

I\-.

GC: Principle, instrumentation, detectors_ TCD,
PTGC.

rrPLC: Principle, instrumentation' d.tecto.s- UV detectors, photodiode array detector,fluorescence detector. 
1

Applications: Methods of. Quantitation for GC and HpLC: GC anarysis ofhydrocarb*iis in a mixture, GC assay of methyr testosterone in tabrets, atropine in eyedrops.5F*ir[,C assy of paracetamol uni urp.in in tablets.

techniques,

8

I l' Principles of physicar chemistry, Samuer H. Maron and Carr F. prutton, oxford& IBH12' The Physical Basis of organic chemistry by Howard Maskill, oxford university press(New York)
I3' chemical Kinetics and Reaction Mechanisms, J. H. Espenson, McGraw Hiil14. Physical Organic Chemistry, N. S. Isaacs, ELBS

i. Introduction, Classification of

theory and rate theory.
resolution, diffusion, plate

rates, partition ratio, retention time,
capacity factor, selectivity factor. E

differential migration
and retention time,
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,iltffi
ethyl acetate, 2- butanone, mesitylener'p,arac.e.tamol, asprin, ethylbenzaate, benzyl acetate, 2-

chloro propionic acid, [HNi(OPEtr4f;' (CNlit pU I:lI2, [Pt(acac)2]'

a). Microwave Spectroscopy: Classifiioififiiff molecules based on moment of inertia.

Diatomic molecule as rigid rotator and its rotational energy levels. Selection rules (derivation

not required). Calculation of bondlengths:'fiom rotational spectra of diatomic molecules.

ft*o* effect on rotational spectra. Calculation of atomic mass from rotational spectra. Brief

descriptiog of microwave spectrometer.

b). ViUrJtional Spectroscopy. Vibrational energy levels of diatomic molecules, selection

rules (derivation not required). Calculation force constant frg.m. vibrational frequency.

Anharmonic nature of vibrations. Fundamental bands, overtones and hot bands, Fermi

Resonance. Vibration-rotation spectra diatomic molecules. Vibrations of poly atomic

molecules. Norrnal modes of vibration, concept of group frequencies. Characteristics of

vibrational frequencies of functional groups; Stereochemical effects ,bn 
the absorption pattern

in carbonyl goup, cis-trans isomerism and hydpget funding. I$opic effect on group

A,equency. IR spectra of metal coordinated NOI-, SOe2- and COr' ions.

Raman Spectroscopy- Quantum theory of Raman effeQ$ Rolational raman and Vibrational

Raman spectra, Stokes and anti- Stokes lines. Comph$'6h1ary nature of IR and Raman

spectra.

A*SP 04:Electronic spectroscopv '"'ni'::it:'t t'1+'" "

Elcctronic spectroscopy: Electronic spectra: Elementary energy levels of molecules-selection

rules for electronic apectra; types,, of .dlectronic transitions in molecules. Chromophores:

Congugated dienes, trienes andlpol,yenes, unsaturated carbonyl compounds, benzene and its

derivatives, -W;g$dwartt-Fieser rules. Polynuclear aromatic hydrocarbons and diketones.

Solvent atd structural influences on absorption maxima, stereochemical factors. Cis-trans

isome15,:;and Cross conjugation. Beer's law application to mixture analysis and dissociation

cmstaifi of a weak acid.

Refereirc€s: ;$*

Fundamentals of Molecular Spectroscopy, Banwell and McCash'

-r-r:roduction to Molecular Spectroscopy, G.M. Barrow.

.{:sorption Spectroscopy of Organic Compounds, J.R' Dyer'

3 :,chemistry: Hames and HooPer.

-,-.:::.duction to Spectroscopy, Pavia Lampman Kriz.

- :::naceutical analysis, Watson

'.1'1f. in Chemistry- A multinuclear introduction, William Kemp'

- ::':llc SpectroscoPY, William KemP.
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I. Caliblations:
(i) Calibration of weights.

fu;tiil Calibration of pipettes.
(iii) Calibration of standard flasks.
(iv) Cafrbration of burette.
II. EDTA bask-titrations:
(i) Estimation of Ni2*.
(ii) Estimation of Al3*.
III. EDTA substitution titrations:
Estimation of Ca2*-

IV. Preoaration of comolexes:
(i). Hexaammine nickel (II) chloride. ,ii;,, :i
(ii). Tris (acetylacetanato) manganese. i,','

(iii). Tris (eth/enediamine) nickel (II) thiosulphate.
(iv). Mercury tetrathiocyanato cobaltate (II).

(i). Tetrammine copper (II) sulphate and estiffja+ipn of NH3 and calculation of % purity.(ii)' Pentaammine (chloro) cobalt (nry trrrori8Ll?hd estimation of cl- and calculation of oZ

..tr+
;i';1.':" ' '|t4'

. t.:
,ifj: i
, j:!i:

..a:...

purity.
(iii). Sodium trioxalato ferratg, (III):and estimation of CzOqz- and Fe2* and calcula tion of oh
purity.

synthesis of the following compounds: p-Bromoacetanilide (using ceric ammonium nitrateand KBr), p- Bromoaniline, 2,4,6- tribromoaniline, 1,3,5-tribromobenzene,
tetrahydrocarbazole; 7-hydroxy-4-methylcoumarin, m.jdinit obe nzene, m-nitroaniline,
hippuricacid, azlactone, anthracene-maleicanhydride adduct, phthalimide , 2,4-
dihydroxyacetophbnone and dihydropyrimidinone ( using Ethylacetoacetate , Benzaldehyde
and Urea).

References.

l. Text book of practical organic chemistry, Vogel
2. Text book of practical organic chemistry, Mann and Saunders.

tsorrar, ,u
: i_ii tr:Ir:r:I :r"iriif

S, 9. Spectroscopy of organic.ornporndr, p.S. Kalsi.ztJ 10. structural methods n Inorganic chemistry, E.A,v Ebsworth.
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Physical properties : Determination

Distribution:

Distribution of acetic acid between n-butanor and water
Distribution of iodine between CCln and water

Chemical kinetics:

. , Acid-catalyzed hydrolysis of methyl acetate*oPeroxydisulphate-I.reaction(overalIorder)

oxiddtion of iodide ion by hydrogen peroxide- iodine clock reaction
Conductometly:

Titration of strong acid vs strong base
Titration of weak acid vs strong base

Determination of cell constant
Determinationofdissociationconstantofaweakacid

Potentiometry:

Titration of strong acid vs strong base

Titration of weak acid vs strong base

Determination of dissociation constant of a weak acid
Determ inati on of sin gl e e lectrode potie.h.tiftl, r,

Polarimetry3 *,*,.* i ''1i}aiu-'.

Determination of specific rotation of suc.rose

Acid-catalyzed hydrorysis of sucrose (inversion of sucrose)
Adsorption and others. \

AdsorptioE-rO-fllacetic acid on animal charcoal or silica gel
Detenninatioii of'criti car sol ution temperature of pheno I -water system
Effeot of added electrqlyte on the cST of phenor-water system

SEMESTER _II

Paper-I: CH 201T (INORGANIC CHEMISTRY)

IC 05: Reaction mechanisms of transition metarcomplexes
IC 06: Bonding in metal complexes-Il
IC 07: Metal clusters
IC 08: Bio coordination chemistry
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- Transition state or Activated complex. Types of substitution

. Aquation or Acid hydrolysis reactions, Factors effecting Acid Hydrolysis , Base Hydrolysis,a bonjugate Base Mechanism, Evidences in favour of SNrcB Mechanism.

Square-Planar corrplexes- Trans-effect, Grienberg,s polari zatig,- theory

Lt* - Applications of Trans-effect in synthesis oir, 1rg complexes. '

+'', ,::!.1...

Mechanism of Substitution in
and n - bonding
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Mechanism of one-electron Transfer Reactions: dtom:i(o. g*pl t*rrr., or. Inner Sphere
Mechanism, Direct electron Transfer or outer spdbi. Mdrl*[;.N;r;;; theory.

Free ion terms and Energy levels: Configurations,Terms,$$;it& and Microstates - Formula for
the calculation of Microstates p' and dn configuratiorsii! L-s ( Russel-Saunders) ,"rrtr,
scheme - j-j coupling scheme - Determi'natiop,.pgterms for various pn and d, configurati";r;;
metal ins. Hole formalism - Energy ,&rOeiim$r,r6f 

terms ( Hund,s rules) ,*r"_ ai""'#
repulsion Pararneters ( Racah parameters): . Spin-Orbital coupling parameters. Effect of weakcubic crystal fields on S,P,D and :F'.,terms- Orgel Diagrams.Jahn -Tellor theorem and its
effects on terms.

Carbonyl clusters: Factors favouring Metal-Metal bonding - Classification of Clusters -Low Nuclearity cluBters : M3 and tr& clusters , structural patterns in M;(co)r2 (M=Fe,Ru,os)
and lt4a(Co)l2 ( M:Co,Rh,Ir) Clusters-. Metal carbonyl scrarnbling - High Nuclearity clusters
\15'\{6,M7,Ms and M16 Clusters-, Polyhedral skeletal electron pair theory and Total Electron
Count theory - Wades rules - Capping rule _ Structural pattems in'rf,v(Co)rsl'- 

, lRhulco)rol, [osz(co)zr] , [Rhz(co)ro]':, lorrlco)rr)r- , [osroc(co) zt]z- and
\i:tCO)r:12-.
l'1:t:l Halide clusters: Major structural types in Dinuclear Metal-Metal systems - Edge
':::'ns Bioctahedra,Face sharing Bioctahedra,Tetragonal prismatic and Trigonal antiprismatic
-'':-::r:es -. Structure and bonding in [Re2Cls]2'and Octahedral halides of [Mo6(Cl)e]a* and
-"'--':' :lt-. Trinuclear halides of Re(lII).Hoffman's Isolobal analogy and its Structural

-.'l--.

Annatioa reactions.
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Effect of
biological

Transamination (2) Decarboxylation and (3) Dealdolation in presence of metal ions.
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l2 Bioorganic Chemistry - Dugas.
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Ofogen transport and storage: Hemoglobin and Myoglobin: Geometric, electronic and

magnetic asp_ects of Dioxygen binding, Oxygen adsorption isotherms and cooperativity in
Hemoglobin'and its physiological significance. Role of globin chain. ,Hemerythrin and

Hemocyanin: Structure of deoxy forms, oxygen binding, Geometric, electronic and magnetic



Paper-II: CIH}OZT (ORGANIC CHEMIS

oc-05:
oc-06:
oc-07:
oc-08:

lntroduction- to conformational isomelitm ind the concept of dynamic stereijehemistry.Study

of conformu$om in.ethane and l,2-disubstituted ethane derivatives like butane, dihalobutanes,

halohydrin, ethylene glycol, butane-2; l-diot amino alcohols a&1J,l,2,2-tetrahalobutanes.

Klyne-Prelog terminology for conformers and torsion angles Conformations of unsaturated

acyclic compounds-Propylene,

l-Butene, Acetaldehyde, Propionaldehyde and

and conformational enantiomers -. Factors

conformational equilibrium - Attractive and

Spectral methods in conformational analysis.

Conformational affects on the stability and reactivity of a0ycl;iG diastereoisomers - steric and

stereoelectronic factors-examples.Conformation and ie.acifivity: The Winstein-Holness'
equation and the Curtin - Hammett principle.

';i'i J r-

OC-06: Reaction mechanism-Il ''r 'r;i1'';'1;

Nucleophilic Aromatic substitution:Aromatic Nucleophilic substitution: Syl(Ar), fu2 (Ar),
and benzyne mechanisms; evidence for the structure of benzyne. Von Richter rearrangement.

Definition and types of ambident nqcleophiles.

Neighbouring group participffin : Criteria for determining the participation of
neighbouring . ,Enhanced reffition rates, retention of configuration, isotopic labeling and

cyclic interr,nediates.,Neighbouring group participation involving Halogens, Oxygon, Sulphur,

Nitrogen, Aryl, Cycloalkyl groups, o and zr- bonds. Introduction to nonclassical carbocations.

Electrqphilic substitution at saturated carbon and single electyon transfer reactions.

Mechanism of aliphatic electrophilic sustitution. Sel, Se2, and Sei. SET mechanism.

OC-07: Reactive intermediates and Molecular rearrangements.
Reactive Intermediates: Generation, detection, structtire, stability and reactions of
carbocations, carbanions, carbenes, nitrenes and free radicals.

Molocular rearrangements: Definition and classification. Molecular rearrangements

involving l) electron deficient carbon: Wagner- Meerwein, Pinacol-Pinacolone, Allylic and

Wolf rearrangement. 2) electron deficient Nitrogen: Hofmann, Lossen, Curtius, Schmidt and

Beckmann rEarrangements 3) electron deficient Oxygen: Baeyer-Villiger oxidation. 4) Base

caral)6€d rearrangements: Benzilic acid , Favourski , Transannular , Sommlett-Hauser and

Smiles rearrangement

Butanone. Confomrational diastereoisomers

affecting :the confdlmational stability and
,1.,

interactionS. Use of Physical and
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OC-08: Natural products-I (.Terfenplrtr nnd lkaloids)
Importance of natural products as drugs, Isolation of natural products by steam distillation,
solvent extraction and chemical methods. Ceneral methods in the structure determination of
terpenes. Isoprene rule. Structure determination and synthesis of
o-terpeniol and camphor. Biogenesis of monoterpenes. Structure determination and synthesis
of B-carotene. General methods of structure determination of alkaloids. Structure
determination and synthesis of papaverine and quinine.

=;;

l. Stereochemistry of Carborr com$un&''Uyipfiest L Eliel / Samuei'ii.'Wilen
2. Stereochemistry ofoigffieompdfts - Principles and Applications by D Nasipuri
3. The third dimension in organic chemistry, by Aran Bassindale
4. Stereochemistry: Confoimation'iind Mechanism by p S Kalsi .

5. Stereochemistry by V M Potapov .:,:.. .

6. Advanced Organic Chemistry by'Jerry March ,/" 1i,.
7. Mechanism and Structure in Organic Chemistry S. Mukgrjee,
8. Organic chemistry Vol.I and II by I.L.Finar ,'r1li 

'

9.ComprehensiveorganicchemistryVol.5D.H.R.Bartoninaw.o..ottis
10. Organic Chemistry, Vol. 2 by I.L. Finar;1i1,,..
I l. chemistry ofNatural Products by.B,hit, Nrigis4mpagi and siva Kumar.
I2. Alkaloids by K.W. Bentley.
13. Steroids and Terpenoids by Beritle.
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Paper-III: CfI203T ( ru*sreal, cHEMrsrRy)

8t:& E'::t' .'. I -

PC-05: Thpiinqdynamics-Il ,
PC-06! Photochemistry-I .

PC-07j Quantum Chemistry-Il
PC-08 : :Selil o.}#.lem istry

PC-05:Thermodvnamics-Il

Solutions: Specifiying the Solution composition. Partial molar poperties-significance.
Relation between solution volume and partial molar volume. Measurement of partial molar
volurnes- slope and intercept methods. The chemical potential. Variation of chemical potential
wi& T and P. Gibbs-Duhem equation-derivation and significance



l6

Ideal solutions. Thermodynamic properties of ideal solutions. Mixing quantities. Vapour

pressure-Raoult's law. Thermodynamic properties of ideally dilute solutions. Vapour

pressure- Henry's law.

Nonideal systems. Concept of fugacity, fugacity coefliceient. Determination of fugacity. Non

ideal solutions. Activities and activity coefficients. Standard-state conventions for non ideal

solutions. Determination of activity coefficients from vapour pressure measurements. Activity

coefficients of nonvolatile solutes using Gibbs-Duhem equation.

phase equilibrium: Vapour pressure lowering, freezing point depression and

ling point elevation

{
PC-06:Photochemistrv -I

.:
Electronic transitions in molecules. The Franck Condon principie. Electronically excited

molecules- singlet and triplet states. Radiative life time.$,,,,9j excited states-theoretical

treafinent. Measured lifetimes. Quantum yield and its detgrrmirfdti@ Actinomety-ferrioxalate

and uranyl oxalate actinometers-problems. X;' . 'u-rct
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Derivation of fluorescence and phosphoresSlPeriquantum

fluorescence- evaluation of triplet energy ;'isplittiii$(AEsr).
yi$lds. E-type

Photophysical

photophysical kinetics of unimolecular reactions. Calculatign of rate constants

delayed

processes-

of various

photophysical processes-problems, State diagrams

Photochemical primary processes. Types of photoch€mical reactions- electron transfer,

photodissociation, addition, abstraction, oxidation and isomerization reactions with examples.

Effect of light intensity on the rat€i sf ':photochemical reactions. Photosensitization.

Quenching-Stern Volmer equation. Experimental set up of a photochemical reaction.

Introduction to fast reactions- Principle of flash photolysis.

PC-07: Ouantum chemistr.v-II
.+.1',ra*j.

.:). ,,

Particle in a box- one dimensional and three dimensional. Plots of and 2-discussion.

Degeneracy of energy levels. Comparison of classical and quantum mechanical particles.

rlalculations using wave functions of the particle in a box-orthoganality, measurability of
3nerg), position and momentum, average values and probabilities. Application to the spectra

: : conjugated molecules.
,J:.esian, Polar and spherical polar coordinates and their interrelations

i:;;,odinger equotionfor the hydrogen atom- separation into three equations. Hydrogen like

., ,.. e fi.inctions. Radial and angular functions. Quantum numbers n, I and m and their

-:-:-ince. The radial distribution functions. Hydrogen like orbitals and their representation.

: ,: :.::s. ccntour plots and boundary diagrams.

,.- - ,,.-7-t-) sa'stems. Approximate methods. The variation method-variation theorem and

: -, . . - :.:i r ariation function and variation integral. Examples of variational calculations'
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paricle in a box. construction of trial firnction by the method of
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combinations.

varjation parameters. Secular equations and seeular,,i{ ifiinant"

Bonding in molecules. Molecular orbital theory+agigiideaS- eonstruction of MOs by LCAO '

H2* ion. The variationan integral for H/ 'it*",Oe@a'ialOulatrol of Wave functions and

energies for the bonding and antibonding-Moi'Phy 'Piclule of bonding and antibonding

wave funetions. Energy diagram. fne nnb ane 'VB Wivorfunctions for Hz molecule and their

comparision.

tts-

€ PC-08: Solid state chemistrv

f"fugnrtf properties of solids- classification of magnetic materials, Magnetic susceptibility'

Langevin diamagnetism, Weiss theory of pu: magnetism

Electroric properties of metals, insulators and semi conductors: Electronic structure.of

solids, Band theory, band structure of metals, insulators and semiconductors' Electrons' holes

and Excitons. ml temperature dependence of conductivity of ex-trinsic semi conductors'

Photo conductivity and photovo ltaic effect-p-n j unue,.1iorl,O,11

I,

Superconductivity. Occurrence of superconductivity. bestrirction of superconductivity 
-by

magnetic fields-Meisner effect. Types of superconauctffi$i#heories of super conduetivlty-

BCS theory 
I 

--."r-"'-
Eigh temperature superconductorg,l:t:nistructure of defect perovskites' Higftr'r'l''la

srperconductivity in cuprates. Phase'diagt;fi1': Y-Ba-Cu-O system. Crystal stnlctgre'r"Of '

yBazCur O7-*. Preparation of l-2.3 matetials. Origin of high T" superconductivity'

.;rir..,l

1. Atkin,s physical Chemistry, Peter Atkins and Julio de Paula, Oxford University press

l. Physical Chemistry, Ira N' Levine, McGraw Hill

3. Physical chpmistry-A Molecular approach, D.A. McQuarrie and J'D' Simon' viva

Books Pvt Ltd

1. lt{olecular:' Thermodynamics, D.A. McQuarrie and J'D' Simon' University Science

Books

: Quantum Chemistry, Ira N' Levine, Prentice Hall

: Introduction to Quantum Chemistry, A'K' Chandra' Tata McGraw Hill

- lrtroduction to Solids, Leonid V' Azaroff' Tata McGraw Hill

, ltrlid state Chemistry, D.K' ChakrabarthY' New Age Intemational

: Srlid state chemistry and its aplications, A.R. West, Plenum'

, : :rdamentals of Photochemistry, K.K.Rohtagi-Mukherj i, wiley-Eastern

l,'- : iecular Photochemistry, N'J' Turro' Benjamin
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13.Essentials of Molecular Photochcmistry by A. Gilbert and J' Baggott, Blackwell

Scientifi c Publications.

14. Organic Photochemistry by J.M.Coxon and B.Halton, Cambridge University press.

15. Introductory Photochemistry by A.Cox and T.J.Kemp. McGraw-Hill, London.

16. Principles of the Solid State, H. V. Keer, New Age International
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Paper-IV: CH 204 T(ANALYTICAL TECHNIQUES and SPECTROSCOPY - II)

ASP-05: EJectro analytical Techniques.

ASP-06: NMR- II
ASP-07: Mass SpectroscoPy

ASP-08: Photoelectron & ESR spectroscopy ,,,,,,

ASP-05: Electro Analytical Techniques

i]! a) Types and Classification of Electro analytical Methods'

:r potentiometry- Types of electrodes, Hydrogen gas, Calomel, Quin hydrone and glass

irelectrodes.DeterminationofpH'Potentiometrictitrations.
.i) Conductometry - Definition of terms - conductivi.t,y;',sp,.9.gfic conductiVity, cell constant.

\ , Mobility of ions, Conductometric titrations. :':;' ":t;

b) D.C polarogaphy :. Dropping mercury electrode- Instrumentation-polarogram. Types of
i, Currents : Residual, Migration, Limiting. Two and T-ft electrode assemblies. Ilkovic

. * equation (derivation not necessary) and its consequences. Types of limiting Currents :

u f rdsorption, Diffirsion, Kinetic. Applicalions. g{ polarography in qualitative and quantitative

ir analpis. Analysis of mixtures,,',,,i'6ppii#tion to inorganic and organic compounds.

Determination of stability constants of complexes.

c) Brief account of following techniques and their advantages over conventional

d.c.polargraphy. .'1 
#

(i) A.C.polarograply (ii) Sq.are-,#*" polarography (iii) Pulse polarography (iv)

Differenti a.[,.Pulse Po I aro graPhY

O Amperometric titrations :Principle, Instrumentation. Types and applications of

amperometric titrations. Determination Of SOa2-, metal ions,viz.,Mg2*, Zn2*, Cu2* and other

grbstances.

e) Cyclic Voltammetry : Principle, instrumentation, reversible and irreversible cyclic

voltanmrograms. Appl ications. Cyclic voltammetric study of insecticide parathion'

A*sP O6: : NMR sneetrosconv-Il (IEDF and ilP NMR)

Tr"P and solid state NMR spectroscopy: First order and non first order spectra

AX+AXrAXr. AzXT,AMX and AB,ABC, Simplification of complex spectra: increased

: siren$h, deuterium exchange,Lanthanide shift reagents and double resonance

--r-..^^ ni^^-i*i-a+i^- ^f ananrinmerc hw rrqe of c.hiral NMR solvents (CSAs). chirales. Discrimination of enantiomers by use of chiral NMR solvents (CSAs), chiral

i,
'3

=-.':: shift reagents and Mosher's acid. Nuclear Overhauser enhancement OOE)'
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Fluxisnal molecules- bullvalene, [q5-CsHrld], [tl'-(CrHr), Ti q'-(CtHt)r] and

[t4esHgRu(co)3].
teF NIim. spectroscopy: 

leF chemical

invotving coupling'with 
reF,lH and 

3lP:

IFs, HF;.'
Applications of 3rP NMR
P(OCH:)I HrPO+, HrPOi,

shifts, coupling constants. Applications of leF NMR

1,2 dichloro-l,l difluoro ethane, BrF5, SFa, PFs, ClFr.

''P NMR spectroscopy, "P chemical shifts, coupling constants.

involving coupling with 3lP, 
''F, 'H and r3C: ATP, PhlPSe, P4S3,

Iffpr, HPF2, PF6', PH3,[ Rh (PPh3)cl3] Rh /:l/2
Introduction to solid state NMR: Magic angle spinning (MAS).Applicatiqrlq of solid state

NMR. f ',r'

:t::..lt, .
ASP 07: Mass spectrometr.v

Origin of mass spectrum, principles of EI mass spectrometer. Types of fragments: odd

elecffon and even elechon containing neutral and charged species (even electron rule),

Nitrogenrule,isotopicpeaks,determinationofmolecularformula,m9tastableionpeaks.High
resolution mass spectrometry. Salient features of r&"A,gry..r.cgtation pattern of organic compounds

including p-cleavage, Mclafferty rearangement, ii:tro Digts - Alder fragmentation_and orthO

effect. Principle of EI, CI, Fast Atom Bombardm,ent,;,;fFAB), Secondarlt,,.,I9n,Mass

Spectrometry (SIMS), Electrospray @SI) ionization andiiffitrix Assisted Laser Desoqption '

Ionization (MALDD methods. Introduction td priiiiiple and applications of Gas'"'

Chromatography-MassSpectrometry..-,:,(99,-IVtS)andLiquidchromatography-Mais
Spectrometry (LC-MS) techniques. ',' ','.1 iei'i' 

,

ASP-08: Photoelectron & ESR sprectroscopy

j

Principle and entation, Types of Photoelectron Spectroscopy - UPS & XPS

Binding Energies, Koopman's Theorem, Chemical Shifts.

Photoelectron Spectralof Simple Molecules: Nz, O:. F:, . CO, HF, NHI and HzO - Vibrational

Structure of PES BAnds,'Potential energy curves, Interpretation of Vibrational spectral data

for ionized gzf) species, Prediction of Nature of Molecular Orbitals. ESCA in qualitative

analysis, Principlesof Auger electron spectroscopy.

Electron Spin Resonance

Introduction, principle, instrumentation, selection rules, interpretation of Lande's factor'g'.

Hyperfine and super hyperfine Coupling. Anisotropy in 'g' values and hyperfine coupling

constants. Zero field splitting, Kramer's degeneracy, quadrupolar interactions.

Study of free radicals and transition metal complexes. Evidence for covalency in complexes,

ex. Cu(II) Bissalcylaldimine, Bis-acetylacetanatovanadyl(I! and hexachloroiridium(lV)

complexes.
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ffiicidentificationofor811iccompounasbyR.M.SilversteinandF.X.Webster.
2. Olganic spectrosQQPYi hy Wi! 

.liarn 
KemR

3. Mass Sp""oo***t:friffia*iiti ll.tiochemists 
by M. Rose and R'A' W' Johnstone

4. Spectroscopi. *rfi itd@t d' bv D,H' williams and I' Fleming

5. Practical rnarmaoiiiiioi'Cr'In,iutry !tA; n'neckett and J'B' Stenlake

&ptogi"ur Mass Spectrometry by A:l'Burlingame

?.PrinciplesanapraetigeofBiologicalMassSpectrometrybyChhabilDas
8. Spectrscofui. id";;;;ti* of o[anic 

"ompornd, 
by R.M.Silverstein' G'C,-assler and

T.E.Morrill ,,,t.,,-- t ^*^
g.NMR.AmultinuclearintroductionbyWilliamKemp

10. Stereochemistry of carbon compounds by Ernest L Eliel / SamuqlliH''wilen

I l. Principles ofPolarography' Heyrovsky'

12. Piinciples of Polarography' Kapoor'

13. Modern Electroanalytical methods, edited by c.charlot, Elsevier lompany'

14. principles of Instynrmental *uf,ri,, it*g, ffott" andNieman' SSrcourt Asia PTE Ltd'

15. Analytical chemistry-An Introdu.rion, sr""gr*)ves'q#oller and iiouch' Saunders

CollegePublishing' "-- t't,

16. prinicpt* ortr,ri--ental Analysis, Skoog a1! Lear,vrsaders college Publishing'

lT.lntemational series of Monogapr',r,'vor.5i: Photoel spectroscopy' Edited by

D- Beckerand D' Betteridge 1972' 
-,-

18. Sructurat rn.tf,oa' in inorlanic cfremlffiSiffiV' Ebsworth'

:il,rart,:].'ilr'til

+

I.onecomponen}gravimetricestimations.(Useofsinteredglasscrucible)

.,;
fJ. Estimat iod!6#zr]*'
(ii). Estimation of Ba'"

?

ti; f"ilJ;i#;X,:;',TI[:1i#1T;;.;; and estimation orNi2* (gravimetric) and cu2*

,,rll".'l;l"J#"red and ca2* in a mixture and estimation of Ag* (gravimetric) and ca2*

(volumetric)'

(iii). separation of Al3* and Fe3* in a mixture and estimation of Ar3* (gravimetric) and Fe3*

(volumetric)

III. Analysis of three component mixtures:

(i). separation of lFer; and Ni2*1 from Zinc (Zrf\in the given mixture and estimation of
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,ORGANIC CIIEMISTRY SPECIALISATION

SYLLABUS (2017 - 18) ONWARDS

III & IV SEMESTERS

M.Sc. CIIEMISTRY(ORGAI{IC'CHEMISTRY)

't-'li'"j":

FoRSTUDENTSADMITTEDINTIIEYEARQ01-7_18)
;...

REYISED AS:,PER xrcw (cB) SYLLABUS



q:, r*

*4tt
st
st
*t
C:'
S:t
$t
C:'
$t
$t
u\
rt
s:t
Stt
rt
ft
s.t

s-t
6-r

,,,',-r,, ,:CIIEMISTRY(ORGANIC CIIEMISTR9
, :,:.,:,, ,l'r.r,,.:i;i'.rl..:..iSyllabus for III and IV Semesters

(Effective'fromthe academic year 2017-2018 for Campus itcluding affiliated and'. district pG Centers)
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i.,:.,;,,,,:,,:{Yfrd.er 
Restructured CBCS SchemeJ

o+ (Approved in the p.c. Bos meeting herd onoy -o7-Ror6

cH(oc) 3017
cH(oc) 3027
cH(oc) 303r
cH(oc) 3047
SEMINAR
cH(oc) 3slP
cH(oc) 352P
Total

Semester - III
Instruction Internal assessment Semester exam*
Hrslweek marks

420
420
420
420

marks ,
80
80
80
80

.I00

1gg,' ,

Total Credits
marks
100 4
100 4
100 4
100 4
502
100 4
t00 4

6s0 26

2

9

9

tTheory: 3 hours; Practical's: 6 hours

Semester - IV

cH(oc) 40rT 4
cH(oc) 402T 4
cH(oc) 403T 4
cH(oc)404r (cB) 4
SEMINAR .T' 2
CH(OC) 451P,:',',,. 9
cH(oc) 4s2P 9

Instruction Internal:assessment Semester exam* Credits
Hrs/week ;,iirarks.. ,,ZA

2A

2A

20

marks
80
80
80
80

100

100

Total
marks

100

100

100

r00
50
100

r00
6s0

4
4

4

4
2

4

4

26

_(Choice based paper (Cn) = Paper offered by the same Department or other Department in the
Science faculty)
*Theory: 3 hours,;, ractical's: 6 hours

$lGrazd totul (all4 semesters) 2400 murl{s and g6credits
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,a.*.. Total
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Fjaper 1- CH (OC) 30lT: Conformational Analysis, Asymmetric Synthesis

(:. and Biomolecules
r-1C09: Conformational Analysis (cyclic systems)

r._ OCl0: Principlel of Asymmetric synthesis
:\ctt: Methodologies in asymmetric synthesis
' OC12: Biomolecules

$r1)aper 2- CH (OC) 302T: Modern Organic Synthesis

htarr- Synthetic Reagents I
. _ OC 1.1- Synthetic Reagents II
? - t 15- New Synthetic reactions

i-- 3C 
16- New techniques and concepts in organic synthesis;' ;

!-1Fp..3: CH (OC) 303T: Organic,spectroscopy and Pericyclic reactions.
::a:.'.t::.. ::: 

,,, , , ,,

.-\ O_C-18: 2D NMR techniques and ORD
L- 

--t-tg: 
Pericyclic reactions I 'l

t\.3C-20' P..i"y!,f,1: reactions II

$!,)pera CH (OC) 304T: Photochemistry, synthetic strategies and Green Chemistry

;$-:t Photochemistrv

'lC-:l 51'nthetic strategies - I
f--J-13 Synthetic,strategies - II

[]C-:4 Green Chemistry

. L.\BORATORY COURSES
t-lprR-v cH (o) 35lp: Separation anrl identification of organic

!f.il11"iiit" (o)352P: synthesis of organic molecules & isolation of

1

:

I

i
,i

,:

ii

natural products

,.
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PAPER TITLES
5 M.Sc. oRGANT cHEMISTRY !IT91+:rsArIoN

III SEMESTER SYLLABUS
^ +r.o qnqrlc-i. t"r, ZOtl-2018 under the CBCS pattern)

:, g,o1,n. batch "u*',,"|J);::';;,;;;i;":;;";;:;{;:;:;;er 
tne LD\'D Pafl'r

:rq
--g paper 1- Ci{ (oc) 301T: conformational Analysis, Asymmetric synthesis

and Biomolecules

), OCOS: Conformational Analysis (cyclic systems)

OC10: Principles of Asymmetric synthesis

ft ;;ii, *",iru"logies in asymmetric synthesis :':::;'

:, Octz;Biomolecules

.-- ! Paper 2- CH(OC) 302T: Modern Organic Synthesis 
'

:, OC13- SYnthetic Reagents I
OC 14- SYnthetic Reagents II

--, ;;;; i",, svr,r,etic reactions

:, 
OC 16- New techniques and concepts in organic synthesis

:'Paper3:CII(oC)303T:organicspe0troscopyandPericyclicreactions.

-.-!

OC-17: 
t3C NMR s$PstroscoPY i;ri.,-

OC-18: 2D NMR iechniques and OBD: '' ;

OC-19: PericYclie reactions I -i
OC-20: Pericyctic reactions II .,r ,

paper-4 cuiocl 304T: photochemistry, synthetic strategies and Green chemistry

Oc-zzSYnthetic strategies - I
OC-21 SJnthe!ffiategies - II
Oc-z4Green ChemistrY

LABORATORYCOURSES - r.t -re*^^4inn^f^nnanif
PAPER-VCH(o)351.P:Separationandidentificationoforganic
compounds p ^---^-r^ .-^tonrrl.'s & isolation of
PAPERVICH(o)352P:Synthesisoforganicmolecules&isolatir

natural Products
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M.Sc. OR

(For the batch admitted du

OC-33: Non aromatic heterocyclics

4

Heterqgyc,!"1.g,Ch e m is t ry
lj' ;i:;.;

ITLES
RY SPECIALISATION
SYLLABUS
year 2017-2018 under the CBCS pattern)

[Under Restructured CBCS SchemeJ
Paper-l CH (OC) 401T: Drug Design and Drug Discovery
OIC:25: Principles of Drug design and drug discovery
OC-262 Lead modification and SAR Studies
OC27z QSAR studies
OC 28: Combinatorial Synthesis

:, Paper CH (OC) 402T2 Drug synthesis and mechanism of action
OC-292 Drugs acting on metabolic process, cell wall and specific enzymes

;5 OC-30: Drugs acting on genetic material and immune system
OC-31: Drugs acting on receptors and ion channels

st 3l;11, ;'r$lTnorr: Advanced

OC-34: Five and six membered heterocyclics with two hetero atoms

uT OC-35: Heterocyclics with more than two hetero atoms= OC-36: Larger ring and other heterocycles

:,

;,

s
\t
rt
\3
st
Lt
S'
Lt
st
.-

OC(CB1)-1 : Biosynthesis of natural prodilttffi;
OC(CBI)-2-: Structure determinationriiid stei.eriihemistry of natural products by chemical
methods. . '" ri'.::

OC(C&F3: Structure determindiion and btereochemistly of natural products by spectral
methods.

Paper-4 - CH (OC) 404(CB1)T: Advanced Natural Products

OC(CB1)--4: Total stereo selective.synthesis of natural products.
Paper-4 CII (Oq 4O4T (CBr)t Bioorganic Chemistry
OC (CB2) -1: Enzymes and their action
OC (CB2) -22 Enzyme models and Enzymatic transformations
OC (CB2) -3: Recombinant DNA and Fermentation technolo'gy
OC (CBr -4: Coenzymes

Paper-4 CH (OC) T404 (CB3): Physical- Organic Chemistry
OC (CB3) -1: M0and VB theory of reactivity
OC (CB, -2: Kinetic, isotopic, structural, solvent, steric and conformational effects
OC (CB3) -3: Nucleophilic, electrophilic and free radical reactivity
OC (CBr -4: Supramolecular chemistry

Laboratory courses
PAPER-V CH(OC) 451P: Spectroscopic identification of organic
compounds and Chromatography.

PAPER-VI CH(OC) 452P2 Synthesis and analysis of drugs

{
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Y SPECIALISATION
iiSv t .lgus
il*#ffir;Irort under the cBcs Pattern)

CBCS Schemel
t:''i)";:;; '

AnalYsis, AsYmmetric SYnthesis

' i''''''tl':' 15HfS

oc 09- conformatiqnal analysis (cyclic svstems);' .r: ,ond 
. polysubstituted cyclohexanes,

:I1;;1:*;:;ffiil:H",:i dr;fl,"Tffi' ,*-oulfr,'i",1oi,".liJ.ir, 2-ha,ocvc'Iohexanones'

cyclopentane, ";ffi;; 
'.v"ron"p1il],r' 

"ilt; t*r"8t'*t]--'stt'"o chemistrv of

bicyclo[3,3,olo.tun.r] iyOrindunrf'*"- JeOhlint. .. and perhydroanthracenes'

Conformationul ,t*'Jtur". "i;,r*ain", 
N'M.;i,ii-ip"'i*'"' tropane' ttoPin"' pseudotropine'

q:"Jd"qTt'"11."111,1''1"j,:':H:,atiHffi t+*:L:l"ff :{Ifl':':H*'d:diastereomers ln

Factors governing 
-il- ,*.,r1u.pr aiiu.* und 

"q1utJ4 

- 
substituents 

^ 
in cyclohexanes'

it"r.*r,*,.,O "rrJll"r", 
.irr."l;*.Uarf:,i g."p of a rigid cvclohexanone nns'

'' - 15 IIrs

in["|j;ffl1fi"'*Hlffir"i1;";$|,!hi}l'or""ur" 
Homotopic' sferlllrgterotopic (enantiotopic

and diastereotopic) groups 
^"r1 

fb::T ;;;'y, substituiiJl'uno addition criteria'Prochirality

nomenclature: 
pro_{, pio;s, Re an{, ii."r#;;.i.oir.. ;;;;ri,rrr, Subs*ate. stereoselectivity'

oroduct stereosiilectivity, "r*io'."rJJ;;;y 
urrd 

'"*ii'J'i"reoselectivitv' conditions

iorstereoselectivity: Symmetry una,*"iriiilr;# criteria, r.inoi. and thermoiynamic control'

Methods for inducing enantio .*a ii""#eosetectirity. ;;;ir,i;"I methods: 7o Enantiomerrc

excess, enuntio,r*p c-ratio, optical^ffiy, "2" aiuu"t"'";'i"':;;;;'- and diastereomeric ratio'

Techniqubs fo, Ti.ri1i*,ion o1'.nu*io*,'it t*"tl'^ tp;;nt.rotation'.rl,liiu'#l['

Chiralderivatizingagents'Chiralt"f'ltt'Chiralshiftreagentsano
15 Hrs

3,:#YilTl#5:?ii#qT'iTd{[:T!H*':::*'olred'2'chiratauxiriarycontroiled'
3. Chiral r.urtnt 'oni'oii;;"e 

4' Chiral catalyst controlled'



s,
N
*,

1' chiral substrate controlled 
,-::{.,r.l.ric synthesis: Nucleophilic additions to chirala\carbonyr compou:rds. 1,2- 

"ry*r*rrir-induction, a';,, rure and Ferkin_Anh moder.2' chiral auxiliary controlled 
"id;il;'Jrirn"rtr, . 

o-Alkylation---of chirar enolates,i-r::i.:rlI:tr iTj'..r and hydrazones. r, +-asymm#i"liar.tio, and preroo,q r,,ro rT.- ^f ^L:-_,
, .;;;;;;j;.;t"h;il:j,lJff:::r. ,,4_Asymmetric induction and pretog,s rule. use of 

"r,i.uit' 
l'fiI:iilii:ffi'.1fi1' ;3fi'1ffi '#";1 iff ilil, 

o'*' etri c re d uct i ons u s i n g B rNA L- H

, rii:i**,il'{,iir;,:I}11.,i",:'yt,u:1i;:{:*x;,i,Ttl:",,nff1Jx[:t 
*.,ilH[.;,,l:F,,*l"lit":iiii:,"T1*)|ti.,;?:ffi 

",*,ri,Tlii::'1i11*,.ffi #,'*Tfr r
l- ,u'otn'des 

and athiral enolate & chiral"ld"hyd;r;"its-efrianation by Zimmerman-Traxer moder.

\ -OC-12 Biomolecules .

'Yl' Enzymes: Definition. classification based on mode_of action. Mechanism 
", J;il:caull'sis' Lock and Kev model ana lnJucea:-r,i,n"i'.r. 

-e"*i[r.. 
ijr..irtr.rion by Three-X,'''int contact model. 

-Factors 
.n.i"*-"."rr^. 'litlr,r.Enzyme 

i*iiiiron- reversibre andineversibre inhibition- Enzymes in organic ,ynit 
"rir. 

rrr,*obil,ised enzy6es.;-:f ' Nucleic acids: Primary, ,""onou.y and tertiary strucJure of DNA. T1,pes of *RNA,tRNA and:RNA' Replication, transcription and translation.'G;;; code. irotein-biosynthesis. chemicar)$inthesis of nucleosides and nucleotides. ,

3' Lipids: Lipid.structure- acylglycerols, phosphoglycerides and sphingolipids. Biosynthesis of"-{_ipids and chemical Synthesi, oitipiAr.

t'.r:l't1r,,;1ir,,:i.-1,.]i'-ii i:t

t::.:i.r rtt .,: i:,::: +-i.tll, ::

-.r i :::r:l!tf .:t::t:'i i;"
,, ."'1,'ii', ,il; :,1, t" ,
r ' , i:,j1-l:i:: I, i.

1,: ,,.-:; 1,"1.

i.l.! r: ';:i ' l

':i):'; l; :

6

i- jecommended Books:
Stereochemistry of organic compoun(-,' 

iiit::*il ffiiir'#J;Tp# #Jffi't, [j ,1'f; 
*1',I: $ i i# bv D N as ip u r

-rtlTJl';$ j:rff 
ff ju:ia,,;;ff Tr,'i7g'fl{**,lll'j.,.

-- l{tFmetric synthesis by Nogradir ' "t's)rmmet.c,organic reactions by J D Morrison and H S Moschcrs. Principles in Asymmetric synthesis by Robert g. c"*r.y & JEFFREY AUBE- ! . S t...o d i fferentiati, g ..u.ti'onr'i, lrm i
' rL' Some modern methods of organic synthesis by w carruthers-rj' Guidebook to ouanic svnt;;T;,';v R K Meckie, D M smith & R A Atken.I 

Qrganic synthesis by Michael g Sritl.,\-r-r, Enzlme structtiie and mechanism by Fersht and FreemanI Bio-Organic chemistry Uy ff.rr.n Ougu,-!: Nucleic acids in.chemistry and Biology by G M Brackbum MI Gait' 5, Lehninger principres of Biochemistry by D L Nerson and M M cox*!1. Outlines of Biochemistry by Conn and Stumpf
.8, Biotransformations in Organic Chemistry byK Faber.*!). 

Principles of biochemistry by Horton & others.
- '' Bioorganic chemistry - A chemical approach to enzyme action by Herman Dugas and-, 

Christopher penney.

-,

-J
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'..- Paper 2- CH (OC) 302T: Modern Organic Synthesis
p 

ocrf- SYnthetic Reagents I oC

;:5l 14- SYnthetic Reagents II OC

15- New SYnthetic reactions

;, OC 16- X"* t""f''iques and concepts in organic synthesis

i; oC-13 SYnthetic Reagents I

s,
e,
H
*t
st
C:'
C!
C.r

UEiot""tirrg groups: a) Protectiol :l "I*"^'^t-P-^*?.:t'' 
ether and ester formation b)'

protection of l,2_diols by acetal, ketal,*airi"-"'ur#nua. ro1-ution c) Protection of amines by

acetylation, u"nroyriit",'u.*vrl,*y.uruonyt, t-butyloxy"ip""lr' finoc and triphenyl methyl

groups. d) protectron of carbo"ylrl by j;.'of, f.oui *d tf ioi Jti61i'6Umpolung) groups' e)

Protectionofcarboxylicacidsbyesterandorthoester(oBo)formation.
ii) oxidations: r)'#;;,*-liu"tir"-cn tunctions: onQ-3na seoz' 2) Afkenes to diols:

prevost and woodwlJ *ii"ri* ll arconol io carbonylr, # oxidants (Jonds reagent' Pcc'

pDC) IBx, DMp, C;N;Titrapo, ipei,'i*.m oxidaiion +1' O*iOative cleavage of l'2-diols:

#1""3:iffil"i:""uriit,.. hydrogenation: rlomogenous (wilkinsons,s catalytic

hydrogenation) and heterog.n.our. ."i"-i;i?';;;;i"''-1t-il;n-*ttutiit reductions: Diimide

reduction c) Dissolving metal _r.ar.,i[,]'rl'"eir.;-."dr",'r* 
il Nucleophilic. metal hydrides:

LiAlII4, NaBII+, ,rJiirEi, *odifications".ie["r"prriri. f"f iyorides: IiHr' AlHr and DIBAL'

f; Hydrogenolvsis ;; ;;';i ;-n-uutvt ti' ivJ'lat' il'adical reiJuctions'

15 IIrs

15 Hrs

15 IIrs

$, $"J#"x1ilL"ifil?ff;nlJ, ,)j,Ii;#if, una upprication or the ro,owing in oigbaic

Gp t$,ili;,tffffil''.? ff;t $H#ffir*,:::ru'r':r'Jl,$ff1?"::'11? I
; rg*#x1;:. ;ir,;g*;;,fiIi:';:*ffi1*1'n: r)w-i"ingreac'iion'2)

Horner-woras.*tffitr+m*onr l*.r]l', tt riiuri,lrnl-d;;;." mediated olefination: 1) Tebbe

St1; ilrr6;)"i,;Jr ,u"e*, c) olefination bv Nvsted reagent

5:t oc-15: New sYnthetic reactions

t-f 1. Metat meaiatid c-c and c-X coupling reactio":. s'i*11,:i:k' Stille' Sonogishira cross

u-, r,t]3,;,i:mr;**,xu:t[T1 1;-"J:l']":1]:T1]ev reactions, Juria-Lv'thgoe

olefination and Peterson' s stereoselective oleftnation'

'--t 
3. Multicomponent n"u"tiJr.lugi, pu.r"riri, eigi;.rli, Hantzsch and Mannich reactions'

r3
i-j
>)s
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-4ftr8
tt ",,. :,. : ', -':r,,.l;r Tr:-- t'^;*oiiirrl'] .ltreedtions: Pausan-Khand feactiOn' Bergman cyclisation, Nazerov

tt
v

Eschenmoser-Tanabe
i,7.

fra[4rrentatioq

tt "s'$

. 15 IIrsI, OC-16: New techniques and concepts in organic synthesis

iY 1. Techniques in peptide synthcsis: Solid phase peptide synthesis, commonly used resins

(Rink resin, Wang resin and gtiman resin, syntheiis' of cross linked Merrifield resin and

.-)J drawbacks of solid phase synthesis' 
phoramidite pathway

2) Solid ph*;;itil"o*yrro"t"otide synthe-sis: Triester pathway and oP:,

i, 3) Oligosaccharide synthesis: proi..tion of hydroxyl groups'''rylic oio'carbenium ion' glycosyl

donors and glycosyl accepto.r, ;i;;;" glilttd;6'"","on'og"nt aio linear oligosaccharide

:, synthesis.
4) Phase Transfer catalysis: Onium and crwon ethbrs as P'TC'

:{ 5) Tandem synthesis: Tandem reactions; conjugate addition'aldol reaction' polymerization-
\J ' --J r ^rl^--^^^+i^-
\ '' cyclisation, elitrocylic-Diels Alder reaction'

.-J 6) Baldwin n,r*,. Exo and Endo cyclisation, tetrahedral, trigonal and diagonal systems'

v 
favoured and disfavoured cyclisations' . :.-

:rl},:J#:ii:"".ffi :y#*m;Ttm;l':i"i?H!'::#ff ;H!1!1,1i::'

\ t furanonycin from D-glucose, S-(.i-iil;"I' from S-leucine' s) Determination of absolute

-! configuiation: Mosher's methods'

Y
}| Recommended'3ooks:

-Y 1. Some modern methods of organic synthesis by. W' Camrthers

2.Guideboof.too'gu'i"synthesis'byRKMeckie'DMSmith&RAAtken
3 3. Organic SYnthesis bY O House

4. Orlanic synthesis by Micheal B Smith

5 5. Reagents'f"t Otg"'il sYlthesr3' by Fieser & Fieser' Vol 1-11 (1984)

-J 
6. Orginic synthesis by Robert E Ireland

}J 7. Handbooi, of ,.ug.nts for organic synthesis by Reich and Rigby, vol-l-lv
- g. Totat synthesis of-natural productrr ih" chiton approach by s' Hanesian

:, ;. 0611; ;;;itt'v Jonathan Clavden' Nick Greeves and Stuart Warren

s
=
-J

;l%iili:th em ist rv : c ri teri a for c l i ck reacti on' s n "tt':1 f :o:::l"l::,1* 3T;
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- Paper 3: CII (OC) 303T: Organic Spectroscopy and Pericyclic reactions.
i, 

I

OC-17: "C NMR spectroscopy
ill oC-18: 2D NMR techniques and oRD

U
.:,

s
U

oc-19: Pericyclic reactions I

mechanisms and dynarnic processes in organic molecules. ''C-NMR spectral editing techniques:
principle and applications of APT,INEPT and DEPT methods.

OC-18 2D NMR techniques and ORI) 15 Hrs
1). 2D-NMR techniques: Principles of 2D NMR,.Class"i'ffuation of 2D-experiments. Correlation

spectroscopy (COSY) HOMO COSY ('H-'H COSY) ,, TOCSY (Total Correlation

Spectroscopy), Hetero CoSY ('H,t'C C0SY,HMQC), lg,-q. range 'H,''C CoSY (HMBC),
Homonuclear and Heteronuclear 2D-J-resolved spectroscqpy, NOESY and 2D-INADEQUATE

9

\-r\z-r7r r tI rUJLrlu I E4LllvllJ I
\l! oC-20: Pericyclic reactions II:,
i 

' oc-iz, rtg NMR spectroscopy 15 Hrs

I, CW and PFi techniques. Types of l3.C nmr spectra: undecoupled, proton- decoupled and off-
resonance decoupled (ORD) spectra. l3C chemical shifts, factors affecting thi'ctremical shifts,

;', chemical shifts of organic^ compounds. Calculation of chemical shifts of alkanes, alkenes and
t:

i- alkynes.'Homonuclear (r3C, r3c J) and heteronuclear ("C,tH J ;s-4d 
l3C- 2H $ coupling.

qt Applications of t3C-Ntn{R spectroscopy: Structure determination,'ii.- o.hemistry, reaction

t, experiments and their applications.

2) Optical Rotatory Dispersion (ORD) And CD Spectroscopy: Optical rotation, circular
birefringence, circular dichroism and Cotton effect. Plain curves and anomalous curves.

Empirical and semiempirical rules-The axial haloketone rule, the octant rule, Helicity rule,

Exciton chirality method-Exciton coupling bitween identical chromophores. Benzene sector and

chirality rule. Application of the rules to the study of absolute configuration and conformaiions

of organic mo[$es.

OC-19 Pericyclic reactions I
Introduction - Characteristics and classification of pericyclic reactions- Electrocyclic,

cycloaddition & cycloreversions and sigmatropic reactions---4ne and 4n*2e type examples.

Approaches for the interpretation of mechanism of perioyclic reactions-Aromatic Transition

States (ATs)/perftiibation Molecular Orbitals (PMO) approach-Concept of Huckel -Mobius
aromatic and antiaromatic transition states. Framing Woodward-Hofmann selection rules for all

the pericyclic reactions by ATS approach. Solving problems based on ATS approach.

Aromaticity: Aromatic and anti aromatic compounds. Criteria for aromaticity. Huckel's 4n+2

electron rule for benzene and non benzenoid aromatic compounds. Eg. Cyclopropenium ion,

cyclopentadienyl ion, cycloheptatrienium ion, azulene and annulenes.

st
s
s
:\l
t'
IJ
st
st
s
st
a\

15 Hrs
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OC-20 Pericyclic reactions II

1. Spectroscopic identification of organic compounds by RM Silverstein, G C Bassler

15 Hrs
t-;1Mot..ular orbitals-definition and their origin-Non-mathematical writing up of molecular orbitals

and their symmetry properties for acyctic conjugated systems. Frontier Molecular Orbital
i)(uouo-LUMO) approach-concept-Framing Woodward-Hofmann selection rules for all the

pericyclic reactions by Frontier Molecular Orbital (FMO) approach. Solving problems based on
i--1ruo approach. conservation of orbital symmetry (correlation Diagrams) approach-concept-

.- - -FtudJg 
Woodward-Hofmann selection rules for electrocylic and cycloadditions &,L )cycloreversions by conservation of orbital symmetry approach.

^1\- lR".o-mended Books :

-');;,-ffi'ffi:fl
I

t-r] Organic Spectroscopy by William Kemp
J. DPecEoscoplc metnods ln urganrc chemistry by DH Williams and I Fleming

$r4.Modern NMR techniques for chemistry research by Andrew B Deromg

3. Spectroscopic methods in Organic chemistry by DH Williams and

5. NMR in chemistry - A multinucrear introduction ly,,rw.illiam Kemp 'j
6. Spectroscopic identification of organic compound$'uyt'i$ rutri :

7. Introduction to organic spectroscopy by pavia

8. carbon-I3 NMR for organic chemists by GC Levy and ollletson
i..-9- Nuclear Magnetic Resonance Basic principles by Atta-ur.Rahmanqr ; ;:';;;T;"#Hffi ;:"i:,i"1"'ffi"#T il;ilIil o, Franc i s A. Corey and

;:rI'Hli",1:ll.Y:
::".:i':::!+i111'.

i;:i . t.!:ri:.

t 
J 11. Optical rotatory dispersion by C Djerassi ,,.,i1I - ". vprru4r rur.[ufy stsperston Dy u l4rgrErssl. ..];

$t f. 9-rr,:r, :otatol 
dispersion and Birsilla.fi.frhroir- by p Crabbe

I - l3.Mechanism and structure in organic chemistry by S Mukherjee
qt rO.Advanced Organic phemistry: Reactions, Mechanisms & Structure by Michael B Smith &

I 
- Jerry March '::' ,,#

qt ts.Pericyclic Rri?ietions by rvrukrrefiSe S M i

.[ - 16.conservation of orbital Symmetry by woodward and Hoffinann
qt 17. organic Reactions and orbital Symmetry, Gilchrist and Storr ,

A tt. Pericyclic Reactions - a problem solving approach, Lehr and Merchand
El]U 19. The Nature of chemistry - units l7-lg - Aromaticity - open University,

$
a

=\

*

s
tl.)

U K. PubliqeFon

?9. ft. aromaticity III level, units l7-19 British open university volumes
21. Aromatic character and aromaticity by G.M.Badger
22. Non-benzenoid aromatic compounds by D.Ginsberg
23. Nonbenzenoid compounds by Lloyds

I
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.'-lC-22 Synthetic strategies - I
L da-r, Syntrretic strategies - II

;-jc-24 Green ChemistrY

I l5Hrs
$!)c-ztt Photochemistry 

ans isomerisation,Tlpnoto#,mistry ofr,:l,( *i,,:transitions: Eic'ited states of alkenes, cis-t*-'---

si,o,orfition* st t ,.e'ieefiocyclisation 6nd sigmatropic rearrangements, di-z methane

l-*="*nn 
ment. 6tprmolecular reactions, photocycloadditions, photoijglerisation of sim,ple and

Sil;ff;i;il;ilition of olefins to *, p-urruturated carbonyt c6iiipounds. Excited states of

i 3lromatic compounds, Photoisimerisation of benzene

Sirot*t"*i.t v of (n-r+),transitions: Excited states of carbonyl compounds, horholytic cleavage

{;;,-*"*,'Xffit"ff "i,JffJ'H'#ffJ:*:,:'lJJ"',:;"#::":,#,Ji::":l
Aa;mperature, solvent, nature of hydrogen donor and,Stfuctufe of the substrate
tlY";"lecular 

abstraction of hydrogenNorrish type II roactions in ketones, Esters and 1,2-

$tik"torrr, Addition to carbon-carbon multiple bonds, Paterno:Buchi reaction, Photochemistry

I of nitrites-Barton reaction.

st
)- OC-rr, Synthetic Strategies I l5llrs

$fynthetic Strategies; lntroductiory',Terminology: target, synthon, synthetic equivaleht,

^l 
j"r.,i*al ptroup interconversion (EQI), fuiighnal goup addition, functional goup elimination'

FErit riu for selection of target. l-ihear and convergent synthesis. Retrosynthetic analysis and

6{4ynthesis involving chemoselectiviiy,.^{egioselectivity, reversal of polarity and eyclizations'

YO'O* of events in synthesis !y.rn{ retrosynthetic approach, explanation with examples S-

Aaiulbrtu.ol, Pr6ti$xycaine and Oindiap. Introduction to one goup C-C and C-X disconnections'

Yon. soup c-c disccihhe,ctions, Alcohols and carbonyl compounds. one goup c-x

fit"ono"ctions,Carbonyl 
compounds, alcohols, ethers and sulphides'

st
I OC-ZS: Synthetiei.strategies II 15 Hrs

Sltntroduction to ilo grouf C-C and C-X disconnections , Two goup C-X disconnections; l'1-

^i 
jifun.tionalised, l2-difunctionalised and 1,3-difunctionalised compounds. Two group C-C

qt;i;;;rrections; Diels-Alder reaction, 1,3-difunctionalised compounds, 1,5- difunctionalised

+m::il:l##:x'ilff ::#,"["I:'[ffi ll'ill;"xil,J'iffi :tlJl#'H:::'X';
Aoir"onnection/ guidelines for disconnection; disconnection of c-X bonds, disconnect to greatest

?r*r*cation, Iring ,y1rr.etry in disconnection, disconnection corresponding to known reliable
t'

{5r.u.tion, high yieiding steps and recognizable starting materials. Other approaches to retro

1

L
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t.)

$,
tr
i:lf rr
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t7rp..-+ cH (oc) 304T: photochemistry, synthetic strategies and Green chemistry

f?a-r, Photochemistry
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synthesis - biomimetic approach
fragmentation. Application of the
longifoline.

t2

(Johnsons polyene cyclisation),
strategies to the synthesis of (+;

and retro mass spectral
Disparlure, Retronecene,

*> 66-24: Green Chemistry

t,
C>

h,
h,
t

l5Hrs
;.-- Introduction. Principles, atom economy and scope. Introduction to alternative approaches.r J 1. Solvent free reactions-principle, scope, utilityof solvent free condition reactions.

Organic Synttresis iqtsolid.$.tate,,(without using any solvent): Michael addition,:,Beckmann
reffirangement, Synlheqis'of..qTiiidines; solid supported organic synthesis: Synthesis of
azifidines, pyridines, chromenes and flavones.

2. Aqueous Ptqs" Reactions: Dielr-Ald"r Reaction, Heck reaction, epdiiidation, Dihydroxylation
( Syn- & Anti)

3. Microwave Technology: Microwave equipment, activationrtrene.fits, limitations,. microwave

a) Microwave Solvent free reactions (Solid state Reactionrl -#sa""tfffipr, deprotection,
saponification of esters, alkylation of reactive me$r.y.,le.p,g4poiiipppndsr-t!,nthesis of nitriles
from aldehydes, reductions. i:,: "i:,, :; ' ''': ''

(hrUl Microwave assisted reactions in water - Hoffmann elim'inatio_n, hydrolysis, oxidation,
saponifi cation reactions.

Glt) Microwave assisted reactions in organic solvents -- Esterification reactions, Fries

-l ^ realrangement, Orthoester Claisen rearra.nge,rn€nt, Diels- Alder reaction, decarboxylation.

$tdl Microwave assisted reactions under pTC conditions:

C-4. Ultrasound assisted reactions: intro<iil'iifurr;.+ub#iution reactions, addition, oxidation,tP reduction reactions. ' ;tt'' ),

1t|-S. Organocatalysis: Aldol reactions, Acyl transfer reactions, nucleophilic N-heterocyclictf, carbenes in asymmetric organocatalysis, setter reaction and Baker's Yeast.

*t.Ionic 
liquids:lntroduction and appliqtions in organic synthesis (illustrate with two examples).

tlR""o-mended Books

l't. Green chemistry, Theory and Practical, paul r.Anastas and John c.warner.
p,l.New trends in green chemistry By V.K.Ahulwalia and M.Kidwai.
-1'"1. organic synthesis: Special techniques. v.K.Ahulwalia and Renu Aggarwal.

1}t4 Enantioselectfv,,$., 1garrocatalysis, Peter I Dallco, Willey-VCH. ,

l- 5. Molecular Reactions and Photo chemistry by Depuy and Chapman

Hf :,i[:Ti$ri;r,*,:#J,i:,.:"

Fi : U,;;,Tffi[:;:]'fi 
,;?JJ 

8l]iJ 
& Ba gg.

qrl?:sE;l[ 3il1l::lxl,}t'ffi1ff:lnwi,irch 
bv S wa*en

$tr.Problems 
on organic synthesis by Stuart Warren
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\>



-il$iffi
i;,il rll

i.:::i i.
a:::.

l3

Semester III
Laboratory courses

- 
Y, &yl\.gvv l(photochemical reaction), 7-hydroxy coumarin (Pechman synthesis), photo-dimerization ofinaleic anhydride, 

!;nzwheno* ir.i;J.iir.t, 
-r.r.,,"r1, 

Benzaniride (Beckmann'earrangement), Vanillyl alcohol from vanill:in ( NaBFIa reduction), Z_ and d;;;;;;;
nitration and separation by steam distillation), Acridone from phthalic anhydride.

':paration of three component mixtures by chemical methods. A minimum of two mixtures
illd be separated and analyzed.

l:!ti: 1r,;,1
cH (o) 352P: synthesis of organic motecriiSs c *aution of natural products

(A) Laboratory synthesis of the following compounds:
p-Phenyl indole (Fischer indole synthesis), 7-hydroxy-3-mel,!y,Iir lavone (Baker - venkatraman
reaction), 2,5-Dihydroxy acetophenone (Fries reaction), +- Chiorotoluene from p-toluidine
)( sandmeyer reaction), Benzilic acid from benz.gin @enzillic acid rearrangement), Benzpinacol

@) Isolation of.u.!..!re following naturil Broducts:
Faffeine from''i leaves (solvent extraction), Piperine from pepper (Soxhlet extraction),
Eucallptus oil from leaves (steam distillation), Lycopene from tomatoes.

Books:

l. Practioalorgb#i chemistry by Mann & Saunders
Text book of practical organic chemistry by Vogel i

The systematic identification of organic compounds by Ralph L. Shriner, christine K. F.
Hermann, Terence C. Morrill and David y. Curtin
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M.Sc. CHEMISTRY(ORGANIC CHEMISTRY)
IV SEMESTER SYLLABUS

(For the batch admitted during the academic year 2017-2018 under the CBCS pattern)

fUnder Restructured CBCS SchemeJ

Paper-l CH ( and Drug Discovery

Principles of Drug design and drug discovery
. Lead modification and SAR Studies

FI
FI
no

' 1.(
\J.",u'-''''t- 

- 
\rn

'OC27z 
QSAR6tudies

C 28: Combinatorial Synthesis
":i: l

iltOc- 25: Principles of Drug design and drug discovery 15 IIrs

[_ -_tntroOuction 
to drug discovery. Folklore drugs, stages involved in drug discovery- disease, drug

fttiorg.o, bioassay. Discovery of a lead- screening of natural productsiand synthetic compoundI Eargets, bloassay. Lrlscovery ot a lead- screerung oI natural p{oOuct$.1and synthetlc compound

I libraries. Existing drugs as leads (me tgg, ,{rySs). Pharmacokinetics (ADME),

fllpf,urracodynamics. Nature of drug - receptor 1fiLruffirs and their theories - Occupancy

l.-.,t.ory, Induced - fit theory, Macromolecular purturbati6n $eory and Two-state model of

I vreceptor activation. Natural products as lead structures in d,rBE discovery - Pharmacophore -

lrlstructure pruning technique e.g. morphine. Discovery of',lbad structure from natural horyrones

I "*d neurotransmitters. Principles of,9r,',,:1 of agonists (e.g.salbutamol), antagonists eg.

f3ri*itiAine) and enzyme inhibitors 1e.g, c;if;t6$i19,,. DilB discovery without lead - serendipity-

I -Penicillin and Librium as examples. lEitiipjptes i5.ifiprodrug design. Introduction to drug patents

I5a"a Clinical trials. . r.":it,,

l-
|-!OC-ZO: Lead modification and SAR Sudies 15 Hrs

I San, Lead modification strategids, Bioisosterism, variation of alkyl substituents,chain

Fornotogation and brarrching, vaiation of aromatic substituents,extension of structure, ring

L-.expansion and ring contraction, ring variation, variation and position of hetero "atoms, ring
Jfusion, simplification of the lead, rigidification of lead.Discovery of oxaminquine, salbutamol,

t **n:;[;:**ril 
Structure-Activity Relationship studies in, sulfa drugs,benzodiazepines,

t'toa-rz, qrrr;iive Structure- Activity Retationship (QSAR) studies t5 Hrs

\Jf"t oOuction, physicochemical propenies - pKa, electronic effects and Hammett constants(o),

lipophilicity constant(n), steric effects and Taft's constant, linear and nonlinear relationship
l-!r"tn.en biological activity and Hammett/ Lipophilicity Substituent constants. Lipenski rule of

\ five. Hansch analysis, Craig's plot,Topliss scheme, Free Wilson approach, cluster significant
FAr*yris. Three case studies. Principles of molecular modeling in drug design.

nrl^+c'r l'n-
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H"lil, ffiLTjf'll; ilr'r,il;;. Automated pararer svnthesis. Methods in Mixed

r^^ D"-lzoc miv and solit combinatorial synthesis'

;l.X;Il'ilH'J:,.,i.Ji:::H[**,il1,",]il:[''ll'"llJil,'fi :::
HH:"[i.il:::,H :;:;;^'.",1***-Deconvorution, Methods in deconvorution-

r -r^^^r^,1 ohpcrc F.xamnles of Combinatorial

S:H ;. : #;ffi , ;i' ;; q 1"0 
. 
*: 

",1 
- i::::'".:i: lI'Jiil$' inl',.'"Hli:::fJ

ilo-r.nded books . r,,.-,
.lBurger'smedicinalchemistryanddrugdiscoverybyManfredE.wolf..
i{nnlau.tion to Medicinal chemistry by Patrick'

-{rinciples of medicinal chemistry'by William Foye

r'. B iochemical approach to medicinal chemistrl Uf{tr1mat,-I:gt"d1-..

l5Pf,armaceutical Chemistry and Drug synthesis by:Roth and Kleeman

- fo-g design by E'J'Arienes , "t'"'
]s;;ies"of Medicinal Chemisttv Vol I &^II bv Klfam I 

al

r 0. Medicinal chemistry An introduction by G'q1eth Thomas

]tr. O. g.ric and Pharmaceuti cal chemi stry 3y' DClgrado

- '--.. orsanic Pharmaceutical chemistry By Harikishan singh

Iil. no.oicinal Chemistry BY Ashtoshkar

-- -1. Medicinal Chemistry By Chaflval

-?5. Orguni. Drug synthesis By Ledneicer Vol l-6

;*g6.Strategies 
for;t;;; arug synthesis and design By Daniel Ledneicer'

- iz.top Drugs: Toplynthetic routes By John Saunders

$.Chirotechnoiogy By Roger A' Sheldon 
inninleq anrl practice

1g. Burger,s rrr"oi.irur chemistry una orug Discovery: Principles and Practices' vol' 1'

:Ib. Medicinal Chemistry by G' Patricks'

Xt. Text book of DruB Design and Discovery' Edited by Povl Krogsgaard - Larsen Tommy

;il[ilx:,u**r;t**,*ffi i']'1,[I:.'iifl:tl#"'l.;l;il;il.i'l'ili,!{l:."..
:s l#tffi fu*" 51###i iXl#Jd;H:-:,Xr,' "li,i;'1 

jl'?;'fi ,,j 
42- 63 63
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1P: Chiral drugs

!.
*i--.,

a ,...

- -'9: Druss acting on metabolic process, cell wall and specific erZyme5';:'::r'"

:Y;ffi;- oi L".nanism of drug action: Introduction to macromolecular targets,

-- bydratei, proteins, lipids and nucleiclcids as possible drug targets' Classification of drugs'

:fi; inhibition and its types.

Xflfftt1L:l"Tr$l"tt;.oo'"?';hanism or action or surphonamides, Svnthesis or

:.methoxazole. sulfodoxine, sulfaguanidine and dapsone'

::"-#1; i Jir* -oi -ethopri m, bacteri al re s i stanc e to su I fo nam i de q.all d dru g s yn e r gi sm

lrruss actins on cell wall: Structure of bacterial cell wall, p-Lactam antibiotics - mechanism of

{";;-;;;it"r and cephalosporins. synt}iesl$'ror, pencillin-G and cephalosporin-C,
':lexin and cycloserine. Rlsistance to p.n.illinr, broad spectrum penic-illins - cloxacillin'

{iii., u*pi.illin, amoxicillin and carbenicillin. p-Lactamase inhibitors - Structural

=-ulu. and mode of action of clavulanic acid and sulbactum,'

F-s acting on ,p".ifi. enzymes: H*/l(* -ATPase inhibitors- synthesis of Omeprazole and

, #i. anhydrase inhibitors-synthesis of Acetazol amide'

fjp' Drugs acting on genetic material afrd immune system

;gs ac,ng o, g"n"fr. malterial: Introduction, classification and mechanism of action'

\iNA-intercalating agents-Anticancer and antimalarial agents' Structural formulae of

\-t;;;;;;;^offi;r"iri 
"na 

Arnsa".ine. Synthesis of Amscarine, Nitracrine, Quinacrine and

X*T]Tiraing and nicking agents: Antiprotozoal drugs. Synthesis of Metronidazole,

. rotridazole and Tinidazole.
tle-elkylators: Synthesis of Cyclophosphamide and Bisulphan.

- DNA-Polvmerase int iUiio.., Antiviral agents- Synthesis of Acyclovir and AZT'

X;;-iil;;;;;rur. inhibitors: Anti bacterial agents. Synthesis of ciprofloxacin and

rfloxacin. Structural formulae of loxacin and Lomefloxacin'

,$i;;;; l? 
"t"r.riuing 

enzymes: Anti-TB and antileprosy agents-structural formulae of

:amrcins and partial synthesis of Rifampicin'

>=il l;;rf;;;* with translation process: Antibacterial drugs- Structural formulae of
- 

,-lfroitcin, 5-Oxltetracycline and Streptomycin. Synthesis of Chloromycetin

l...r-..1i"*'on-i*-rn. system: lntroduction to immune system' Immunosupressing agent-

:crum1 formula of Cycloiporin. lmmunoenhancers-use of vaccines and strucrural formula of

}risol
l3
-- 1,

l6

CH (oC) 402T: Drug synthesis and mechanism of action

Drugsactingonmetabolicprocess,cellwallandspecificenzymes
Drugs acting on genetic material and immune system

Drugs acting on receptors and ion channels

I

I

l
I

a
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I

I
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ffi;ri:Y*ffif,T#X*ffi;il::?H}:T.i:-etransmission'Dennitionandexampres
ist, antagonist, neurotransmitters and receptors'

:-

b*?#.:r:,j-::':ffi;li' Tlliir",t"""""ro crassification. cholinergic-receptor. agonists and

idonists- Structural formulae of Nicotine, Atropine and Tubocurarine' Synthesis of Acetyl

roline artd SuccinYl choline

Ilpamin? receptors: Introduction a1d classification:-P:l:T'X:-,-:::":j:"t" agonists and
^tParl'Irs rvvwvrvr' 

nthesis of L-Dopa and chlolpromazine'
rtagonists- Biosynthesis of Dopamine' Sy

*otonin receptors: lntroductio" . "d'-'+:tti:*t"i; -?:'^'::"11-:t"::1t"""L,13"'tttt 
and

;*::"t:,'l-rrfiri""Xir';;o pt ur,nu"ological actiritv or Serotonin and Metoclopramide'

gtamine receptors: Introductio' .*J ^:tlt"intut1o1,,1]t:1T]::ri:::"::: i*#l,t;ri*
f;H"iff.,,l",iliil"i;o;ffi;"ffi,ilrHqrry'-c-'rlT-".0^l:":::Tff;, ?l**"itidine
S)rmones and their receptors: Introduction to estrogen receptors' Strliotural formulae of
:a/"'. I'--- ---- i;:rrlii''r1:{*5 :l -

#'.,Hfi'.;lJ;#"li:H#;*:ffi :,ffi1;:Ti"+:,.1;fl "":H'*'ilil:*:*'"1 i
f int, Oittiuzem, Tetracine and 4-Aminopyridine'

Chiral drugs .l' 'i:ri;,.,

:ion to chiral drugs. fhree-pofii aitft;9de!.Eutomer' 
''.t::fl*r:'*::t"t X*;

#;::T,::i:if#H*,i"rir'",fiJil;Tr4;$if,iilr"'",'"ers - a) with no side effects b)with

mdesirable side effects c) both tt rr.r"* nlt$irg i"a"p"1dent theraPeutic value d)combination

5#"rilrg,r*.rprr,r" ioi*tugt!'u) *.t"t9tic chiralitv inversion'

syrthesis ura pnu*"ul;i;;t'"1-":t*lf "J, ::buprofen'- 
t- 

X:lT:""*:-^".,T1"?iir'":ll;:harmacological acti*Xtty ol S-lDuprolen' r)- rYreLeHrvrvr'

:;.. /'r-\Eohprliiii" '-iirc'i*eofulvin' Dexormaplatin' R-Indacrinone'
oi*iiop'opoxyphen, 1+leprrealinal. (:)9":::11"-11',propoxyphen, (+)Fphedrine, (+)t'rl:eorulvln' L/sAUrrrrovrsllr'

irftfi, Cj-VUutynin iryirochloriO.,'S,S- Captopril and S,S,S- Enalaprilate'

\
Recommended Books:

s'-;;r*i, ,r.oi.i*r chemistry and drug discovery. By Manfred B. Wolf.

' y lriiJr.,i"n to Medicinal chemistry. By Graham patrick.

ry 'Jffi l*,::* n ffi [: :'tr; #Lt,'; :l]5Tli, *,,.. n

\. principles of medicinal chemistry. By william o. Foye etal.
t-p ;t;il.;i 

"ppr"".r, 
to medicinal chemistry. By Thomas Nogrady.

\_ - pharmaceuticu'i'ch.rni.try and Drug synthesis By Roth and Kleeman

t--Y ):rg design BY E.J. Arienes
L. n Prrcioles of Medicinal Chemistry' Vols'1 &2By Kadam etal

t-1! t't..i.inut chemistry An introduction By Gareth Thomas

q=
tr's
t\

H,
Fh"*:
F

tL*il:': 
Introduction and classification. o-Adrenergic-receptor agonists and

Synthesis 
"nd 

uiorogi";i-;";;itv ?f N"':111"i1i':::y:fl::*::':ll l:iliff'Tt



fi*z:*t
i-
l:r
i-.:ln and Gisvold,s text book of Organic, Medicinal and Pharmaceutical chemistry By

- 'Delgado and W.A.Remers.
L=Jric Pharmaceutical chemistry By Harikishan singh.

:dicinal Chemistry By Ashutoshkar
,]5iinal Chemistry By G.Chatwal

:anic Drug synthesis By Ledneiser Vol l-6
i3si.r for organic drug synthesis and design By Daniel Ledneiser

: Drugsi Top synthetic routes By John Saunders
,'-ryecchrrofogy ByRoger A. Sheldon
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Advanced Heterocyclic Chemistry

s,
hI*,-.
h,
s-,
g{cu (oc) 4o3r:

S* Y" aromatic heterocyclics
:Tive and six membered heterocyclics with two hetero atoms

S<{i}eterocyclics with more than two hetero atoms

':llarger ring and other heterocycles

i: Nona4pmatic heterocyclics

h:Xyp.S"m strains, interactions and conformational

- 'sis, reactivity and importance of the following
st Thiiranes, Diazirenes, Diaziridines, Oxaziridines,

ry
F'

. 15 Hrs
aspects of nonaromatic heterocycles.

ring systems. Azirines, , Aziridines,
Azetidind'$i{p;etanes and Thi etanes

h'rr" and six membered heterocyclics with two hetero atoms
reactivity, aromatic charaeter and importance of ther" following
Imidazole, Oxazole, Thiazole, Isoxazole, Isothiazole, i'Pyridazine,

Oxazine, thiazine, berzimidaz$.re;..+tgftnzoxazole i and

.-Tjleterocyclics with more than two hetero atoms 15 Hrs

- ;srs. reactivity, aromatic character and importance of ihe following Heterocycles: 1,2,3-

t-J1 .2,4-triazoles, Tetrazoles, 1,2,4-oxadiazole, 1 ,3,4.oxadiazole,1,2,5- oxadiazole, 7,2,3-

- .-:,1eS, 1,3,4- thiadiazoles, 1,2,5- thiadiazoles, 1,2,3-triazine,7,2,4- triazine,l,3,5- triazine,
L--i} Synthesis and importance of purines and pteridines. Syntheis of Caffeine,

-*-' :rne and theophylline.
.-)
\{- Larger ring and other Heterocycles ., 15 Hrs
- -L. stircture, stability and reactivity of Azepines, Oxepines and Thiepines. Synthesis of

:-es rearrangements of l,Ziti.lidiazepines. Synthesis of Benzoazepines, Benzodiazepines,

-.- .,epines, Benzothiepines, Azocines and Azonines. Synthesis of selenophenes,

}-5renes, Phospholes and Boroles.

)$rended Books:
:;: :c1 clic Ch.emistry, T.Gilchrist

)$roductloo't; the Chemistry of heterocyclic compounds, R.M.Acheson

{--.'rclic Chemistry, J.A.Joule & K.Mills
- :f:.es of Modern Heterocyclie Chemistry, A.Paquette

:i--:.'clic Chemistry, J,A.Joule & Smith
- J-:.- 

- !. r-,f Heterocyclic Chemistry, A.R.Katritzky

15 Hrs
heterocycles:

Pyrimidine.
benzthiazole.

.\3
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