Syllnbus for the Entrance Exaniination for M.Sc, (Chemistry)

| Inorganie Chomistry
1 Physical Chemistry
I Organic Chemistry

Total Marks: 60
INORGANIC CHEMISTRY:

Atomic Structure: ldea of de-Broglie matter waves, Heisenberg uncerlainly principle, atomic orbitals, quantum
numbers. radial and angular, wave functions and probability distribution curves, shapes of s, p, d orbitals.

Perindic Properties:

General principles of periodic table: Aufhau and Paul exclusion principles, Hund's multiplicity rule. Electronic
configurations of the elements, effective nuclear charge, Slater's rules. Atomic and ionic radii, ionization energy,
electron affinity and electronegativity —definition, methods of determination or evaluation, trends in periodic table
(ins & p block elements).

Chemical Bonding:

Cevalent Bond: Valence bond theory and its limitations, directional characteristics of covalent bond, various types
of hybridization and shapes of simple inorganic molecules and ions (BeF;, BF;, CHy, PF; SF,, IF; so.*, clo®.
Walence shell electron pair repulsion (VSEPR) theory to NH;, Hy0', SFy, CIFy, ICl; and HyO. MO theory of
heteronuclear (CO and MQ) diatomic molecules, bond sirength and bond esergy, percentage ionic character from
dipole moment and electronegativity difference.

{omic Salids: lonic structures [NaCl, CsCl, ZnS (Zinc Blende), CaF,] radius ratio effect and coordination number.
limitation of radius ratio rule, lattice defects, semiconductors, lattice energy (mathematical derivation excluded) and
Boro-Haber cycle, solvation energy and jts relation with solubility of ionic solids, polarizing power and
polarizability of fons, Fajan's rule,

Hydragen Bonding & others forces: Definition, Types, effects of hydrogen bonding on propertics of substances,
application Brief discussion of various types of Vander Waals Forces,

Meiallic Bond and Semiconductors: Brief introduction to metallic bond, band theory of metallic bond
Semiconductors- Inroduction, rypes and applications.

s-Block Elements: Comparative study of the elements including, dizgonal relationships, salient features of hydrides
{methods of preparation excluded), solvation and complexation tendencies including their function in biosystems,

p-Block Elements; Emphasis on comparative study of properies of p-block elements (including diagonal
relationship and excluding methods of preparation). y

Boron family (13" g Diborane-properties and structure (g5 an example of eleetron — deficient compound and
multicentre bonding).

Borazene: chemical properties and structure Trihalides of Boron — Trends in Lewds acid character structure of
aluminium (II) chloride.

Carbon Family (14" group): Cutenation, p m— d & bonding (an idea), carbides, fluorocarbons, silicates structural
aspects), silicons — general methods of preparations, properties and uses.

Nitrogen Family (15" group): Oxides — structures of oxides of N, P, oxyacids — sorueture and relative acid strengths
of oxyaeids of Ni and phosphorus, Structure of white, yellow and red phosphorus,

Oygen Family (16" group): Oxyacids of sulphur — structures and acidic strength H;0, —structure, properties and

usiEs,
Halogen Family (17" group); Basic properties of halogen, interhalogens types properties, hydro and oxyacids of
chlorine — structure and comparison of acid strength.

Chemistry of Nobiz Gases: Chemical properties of the noble pases with emphasis on their low chemical reactivity,
chemistry of xenon, structure and bonding of fluorides, oxides & oxyfluorides of xenon.
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Chemistry of Transition T

emist: Elemenis: Chemismry of Elentents of 1 i iti

ity nsi v of E s af I transiiton series, D i

ﬁmm: .l; 1; ::e 1}1:-:1:-:31-: u:l:-lcl. General choracleristics & properties of lst transition clc:?c!:':tl;“nﬂ{:ft:tﬂ o rlien
5 pounds of transition elements ~ TiO,. VOCI, , FeCly, CuCls and Ni(CO) . T

Chemristry i

trmsitin‘r?efil i.*:::{g:m?; rl:):':l ‘J; ::]rr:;:fgnﬂap;;drs; General characteristics and properties of the 11™ and 1117
aition sl s ies o elements with 4d & 5d elements with ioni

radii, oxidation state, magnetic and Spectral properiies and stercochemistry, PR

Coordination Compounds;

Werner' e ; :

Imt:lﬂers c?nrd:nrlil1lnn Iltlmm'y. effective atomic number concept, chelates, nemenclature of coordination compounds

N Ef:m in coordination compounds, valence bond theory of transition metal complexes . '
Meral-tigand Bonding in Transition Metal Complexes: Limitations of valence bond theory, an elementary idea of

the cryvstal-field parameters.

crystal-field theory, crystal field splil ting in octahedral, tetrahedral and square planar complexes, factors affecting
|

Thermadvmamic and Kinetic Aspects of Metal Complex: A brief oulling of thermodynamic stability of metal
campl::_ccs and factors affecting the stability, substitution reactions of square planar complexes of Pi(11). .

:‘Ifagner_rc'_ Properties of Transition Meial Camplex: Types of magnetic behaviour, methods of determining, magnetic
susceptibility, spil}-unly formula, L-S coupling, comelation of i, and pes values, orbital contribution to magnetic
moments, application of magnetic moment data for 3d metal complexes.

Electron Specira of Transition Metal Complexes: Types of electronic transitions, selection rules for d-d transitions,
spectroscopic ground states, spectrochemical series.

Orgel-energy level diagram for d1 and d9 states, discussion of the electronic spectrum of [ Ti(H,0)e]*" complex ion.

Chemistry of f — block elements :
Lanthanides: Electronic structure,

oceurrence and isolation, lanthanide compounds.
Acrinides: General festures and chemistry of actinides, chemistry of separation of Np, Pu and Am from 1,

comparison of properties of Lanthanides and Actinides and with transition clements .

oxidation states and ionic radii and lanthanide contraction, complex formation,

nomenclature and classification of organometallic compounds.

Organometallic Chemistiry: Deffinition,
Al Hg, and Sn a brief account of metal-ethylenic complexes.

Preparation, properties, and bonding of alkyls of Li,
mononuclear carbonyls and the nature of bonding in metal carbonyls.
Silicones and Phosphazenes: Silicones and phosphazenes, their preparation, properties, structure and uses.

Avcids and Bases, HSAB Concept :
Arthenius, Bronsted — Lowry, Lux — Flood, Solvent system and Lew
acids & hases, Concepl of Hard and Soft Acids &Bases. Symbiosis, electrone

Non-aqueous Solvents : Physical properties of a solvent, types of solvents and their general characteristics.
reactions in non-agueous solvents with reference to liquid WH3 and liquid S02.

is concepts ofacids & bases, relative strength of
gativity and hardness and soiiness.

Theory of Qualitative and Quantitative Inorganic Analysis: Chemistry of analysis of various acidic mdiFals.
Chemistry of identification of acid radicals in typical combinations, Chemistry of interference of acid radicals
including their removal in the analysis of basic radicals. Chemistry of analysis of various groups of basic radicals,
Theory of precipitation, co-precipitation, Post- precipitalion, purification of precipitates.

ith special

Bivinorganic Chemistry: Fssential and trace elements in biological processes, metalloporphyrins w ;
ith specia

reference to haemoglobin and myoglobin. Biological role of alkali and alkaline earth metal ions w

reference 10 Ca2+, Nitrogen fixation,
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Il PHYSICAL CHEMISTRY:

Gaseous state; Maxwell's distribution of velositi

; es and i i
square velocity, everage Vel a3 energies (derivation cxcluded) Calculation of root mean

. v _and mast probable velocity, Collision diameter, collision r, collisi

::zimm' and mln-anhﬁwc:,? path. Deviation u!‘?tcal pases from ideal behaviour, Derivation nF\-’and::::'n;I; ;D{:ﬁzi:
State, its J_applacahon in the caleulation of Boyle's temperature {compression factor) Explanat] F i

rca_l pases using Vander Waal's equation. PR B o 0F

Critical Ph_enum emon: Critical temperature, Critical pressure, critical volume and their determination. PV isotherms

ol real gases, continuity of states, the isotherms of Vander Waal's equation, relationship between eritical constants

ﬁc:'ande:x“’aﬂlls constants. Critical compressibility factor, The Law of corresponding states, quuifmtionnuf

Liquid Setate : Structure of liquids. Properti It i i i optic
: . . Properties of liquids — surface tension, viscosity va
e q . visconity vapour pressure and al

Solid State: Classification of solids, Laws of crystallography — (i) Law of constancy of interfacial angles (ii) Law of
mna_nghty c:-l‘ indices (iii) Law of symmetry, Symmctr}- clements of crysials, Definition of unit cell & space lattice,
Bjna\-a:s I{mce;cr:',rsul system, X ray diffraction by crystals. Bragg equation. Determination of crystal structure of
NaCl. KCI. Liguid erystls: Difference between solids, liquids and liquid crystals, types of liquid crystals.
Applications of liquid crystals.

Chemical Kinetics : Rate of reaction, rale equation, factors influencing the rate of a reaction - concentration,
temperature, pressure, solvent, light, catalyst. Order of a reaction, inteprated rate expression for zero order, first
order, second and third order reaction. Half life period of a reaction. Methods of determination of order of reaction.
Effect of temperature on the rate of reaction-Arrhenius equation.

Electrochemistry:

Electralvtic conduction, factors affecting electrolytic conduction, specific, conductance, molar conductance,
equivalent conductance and relation among them, their variation with concentration. Arrhenius theory of jonization,
Ostwald*s Dilution Law. Debye- Huckel — Onsager's equation for strong electrolytes (elementary treaiment only),
Transport number, definition and determimation by Hittorfs methods (numerical included). Kohlarausch's Law,
caleulation of molar jonic conductance and effect of viscosity, temperature & pressure on it. Application of
Kohlarausch's Law in caleulation of conductance of weak electrolytes at infinite dilution. Applications of
conductivity measurements: determination of degree of dissociation, determination of Ka of acids, determination of
solubility product of sparingly soluble salts, conductometric titrations. Definition of pH and pKa, Buffer solution,
Buffer action. Henderson — Hazel equation, Buffer mechanism of buffer action.

Thermodynamics-1:

Definition of thermodynamic terms: system, surrounding eic. Types of systems, intensive and extensive properties.
Statc, path functions end their differentials. Thermodynamic process. Concept of heat and work. Zeroth Law of
thermodynamics, First law of thermodynamics: statement, definition of internal energy and enthalpy. Heat capacity,
heat capacities at constant volume and pressurc and their relationship. Joule®s law — Joule — Thomson coeflicient for
ideal gas and real gas and inversion temperature.

Thermod yoamics-11:

Calculation of w, g, dU & dH for the expansion of ideal gases under isothermal and adiabatic conditions for
reversible process, Temperature dependence of enthalpy, Kirchoffs equation. Bond energies and applications of
bond energies.

Thermodynamics-TI1:

Second law of thermodynamics, need for the law, different statements of the law, Camot’s cycles and its efficiency,
Carnot's theorem, Thermodynamics scale of temperature. Concept of entropy — entropy as a stale function, entropy
as a function of V & T, entropy as a function of P & T, entropy change in physical change, entropy as a criteria of
spontangity and equilibrium. Eniropy change in ideal gases and mixing of gases.

Thermodynamics-IV:

Third law of thermodynamics: Nemst heat theorem, statement of concept of residual entropy, evaluation of absolute
entropy from heat capacity data. Gibbs and Helmholtz functions; Gibbs function (G) and Helmholtz function (&) s
thermodynamic quantities, A & G as criteria for thermodynamic equilibrium and spontaneity, their advantage over
entropy change. Variation of G and A withP, Vand T.

Chemical Equilibrinm:

Equilibrium constant and free energy, concept of chemical potential, Thermodynamic derivation of law of chemical
equilibrium. Temperature dependence of equilibrium constant; Van‘t Hoff reaction isochore, Van't Hoff reaction
isotherm. Le-Chatetier's principle and its applications, Clapeyron equation, Clausius — Clapeyron equation and its
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applications.

Distribution L ;
aw: MNernst distribuii .
ution law — . i =
s0lute Und-t['gﬂﬂﬁ dim':iﬂliﬁn* ils T.hL‘l"mﬂd}'HEM|c derwn"un‘

e associal] ' , eI
Determination of dogTes or hydm;;;:ﬂimn and chemical combination,

equilibrium constant of potassium tr; indi
Elerh'uhtmistry:

Electralyii anic ¢ S ;

EMF ni"'u:&?;‘d;; tz:“;»ﬂﬂ_. r:.:: ersible & Irreversible cells. conventional representation of electrochemical cells.

thermody namic quantities of n-}l:mu.‘ Weston standard cell, activity and activity cocfficients, Calculation of

Hichads. maat it CI cell reaction (AG, AH & K). Types of reversible electrodes — metal- metal fon gas
v » metal-insoluble sall- anion and redox cioc!.:ndes, Elecirode rEﬂClil'H'l..‘i, Nernst equations, derivation of cell

EMF and single electrode
&nd potential. Standard Hydrogen electrode, reference
potential, sign conventions, electrochemical series and s upplications. SIS Gl S

E;‘;:E:‘:‘m}lim siﬂ-?uz'{]l[h .ﬂnd ;vn:huut. :rans!‘cmnt;, liquid jﬂpc1i“n_mf=n! i.al. application of EMF measurenient i.e.

Quantum Mechanies: J y & and glass electrode by potentiometric methods,

EI::#;I&:}Z: drnin:;a:ioz..ll‘lank's r;:f}imiun law, photoelectric effect, heat capacity of solids, Compton effect, wave

relations. Hamiton o wonce of Postwlates of quentum mcchanics, quantum mechanical operator, commutation
5. N perator, Ilerm‘lﬂnn operalor, average value of square of Hermitian as a positive quantity,

Role of operators in quantum mechanics, To show quantum mechanically that position and momentum cannot be

predicated _s;muhm:lwulslyz Detetmination of wave function & energy of a particle in one dimensienal box, Plctorial

representation and its signilicance.

Spectroscopy

introduction & Rotational Spectrum:

El:ctrqmagnetic radiation, regions of spectrum, basic features of spectroscopy, statement of Bom Oppenheimer

approximation, Degrees of freedom. Distomic molecules. Energy levels of tigid rotator (semi-classical principles),

selection rules, spectral intensity disoibution using population distribution (Maxwell-Boltzmann distribution).

determination of bond length, qualitative description of non-rigid roter, isotope effect.

Vibrational spectrum:

Infrared spectrum: Energy levels of simple harmonic oscillator, selection rules, pure vibrational spectrum, intensity,

determination of force constant and qualitative refation of force constani and bond energies, effects of anharmonic

motion and isotopic effect on the spectra., idea of vibrational frequencies of different functional groups,

Raman Spectrum:

Concept of polarizibility, pure rotational and pure vibrational Raman spectra of diatomic molecules, selection rutes,

Quantum theory of Raman spectra.

Electronic Spectrum:

Concept of potential energy curves for honding and antibonding molecular orbitals, qualitative description of

selection rules and Franck- Condon principle.

Qualitative deseription of sigma and pie and n malecular orbital (MQ) their energy level and respective transitions.

Photochemisiry:

Interaction of radiation with matter, difference betwcen thermal and photochemical processes. Laws of

photechemistry: Grotthus-Drapper law, Stark- Einstein law (law of photochemical equivalence} Jablonski diagram

depicting various processes nccurring in the excited state, qualitative description of fluorescence, phosphorescence,

non-radiative processes (internal conversion, intersystem crossing), quantum yield, photosensitized reactions-energy

transfer processes (simple examples).

Dilute Solutions and Colligative Properties:

Ideal and non-ideal solutions, methods of expressing concentrations of solutions, activity and activity coefficient,

Dilute solution, Colligative properties, Raouli®s law, relative lowering of vapour pressure, molecular weight

determination, Osmosis law of osmotic pressure and its measurement, determination of molecular weight from

osmolic pressure. Elevation of boiling point and depression of freezing point, Thermadynamic derivation of relation

between molecular weight and elevation in boiling point and depression in freezing point. Experimental methods for

determining various colligative properties. Abnormal molar mass, degree of dissociation and association of solutes.

Phase Equilibrinm:

Statement and meaning of the terms — phase component and degree of freedom, thermodynamic derivation of Gibbs

phase rule, phase equilibria of one component system —Example — water and Sulphur systems, Phase equilibria of

two component systems solid-liquid equilibria, simple eutectic Example Pb-Ag system, desilverisation of lead.
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M ORGANIC CHEMISTRY

rlull:dll:;nu?mls nl‘org!mit chemistry & isomeriem
H}' ridization, Inductive, Electrometric, Resonance and hyperg '
tuekels reltrwdd g e Sttornth o o nc;:;..nnjugmive eflects. Requirements of aromaticity,
sl ol s i : rg > acids an bn?es: Ky, origin of acidity, influsnce of solvent,
A el ek arlrd l:;t:ﬂi rnr:'ds. :-,ulb.ﬂil.ulur.l aliphatic acid, phenols, aromatie carbox
" PR aromatic hases, heteroeyclic b i [
o ; : _ yelic bases, acid base catalysia,
i alions, Larbamlnns and Free radieals (Structure and stubility) Carbenes, limzy:'u and Nitrenes. Methods fi
. crmination of reaction mechanism. TR
‘omecpl of steren i ism: o irali
mlemiEn“:::;E:: 1sctn&er|sm. clements of symmetry, molecular chirality, enantiomers and diastersomers, Inversion,
e elmlfgunn.'S?quence rules, _R,S-Sysln:m of nomenclature, Creometrical isomers, E, Z-system of
i I8 pacetonsit Conformations of i-butane, ethylene glycol and 1, 2-dibromocthane, cyclohexanc
: 5 . i rivative, Axial and equatorial bonds. Baever's strain theory and its limitations. Ri i
m smaller rings with respect to cyclopropane ring, : - e

vlic acids, pK,

Mechanism of Organic Reactions :

Curvedl arrow rmlntinn,. drawing cleciron movements with arrows, half-headed and double-headed arrows,
humr_:t_\ tic and hateml:fne bund breaking. Types of reagents — elecirophiles and nucleophiles. Types of organic
reactions. Energy considerations. Reactive intermediates carbocations, carbanions, [ree radicals, carbenss . arymes
and nitrenes (formation. struclure & stahility). Assigning formal charges on intermediates and other ionic species.

Alkanes and Cycloalkanes:

IUPAC nomenclature of branched and unbranched alkanes ; the alkyl group, classification of carbon atoms in
alkanes. Isomerism in alkanes, sources, methods of formation (with special reference to Wurtz reaction, Kolbe
reaciion. Corey- House reaction and decarboxylation of carboxylic acids), physical propertics. Cycloalkanes
nomenclature, synthesis of cyvcloalkanes and their derivatives photochemical (2+2) cycloaddition reactions.
dehalogenation of -dihalides, pyrolysis of calcium or barium salts of dicarboxylic acids, Baeyer's strain theory and
its limitations., theory of strainless rings.

Alkenes :

Nomenclature of alkenes, mechanisms of dehydration of alcohols and dehydrohalogenation of alkyl halides,, The
Saytzeff rule, Hofmann elimination, physical p roperties and relative stabilities of alkenes. Chemical reactions of
alkenes & mechanisms involved in hydrogenation, clectrophilic and free radical additions, Markownikaff's rule,
hydroboration—oxidation, oxymercurationreduction, 'ozonolysis, hydration, hydroxylation and oxidation with

KMnO4,

Arenes and Aromaticity :

Nomenclature of benzene derivatives:. Aromatic nucleus and side chain. Aromaticity: the Hucke! rule, aromatic
ions, annulenes up to 10 carbon atoms. aromatic, anli - aromatic and non — zromatic compounds. Aromatic
electrophilic substitution & general pattern of the mechanism, mechansim of nitration, halogenation, sulphonation,
and Friedel-Crafts reaction. Energy profile diagrams. Activating, deactivating substituents and orientation.

Dienes and Alkynes :
Nomenclature and classification of dienes: isolated, conjugated snd cumulated dienes. Structure of butadiene,

Chemical reactions :1,2 and 1,4 additions (Electrophilic & free radical mechanism), Dicls-Alder reaction,
Nomenclature, structure and bonding in alkynes. Methods of formation. Chemical reactions of alkynes, acidity of
alkynes. Mechanism of electrophilic and nucleophilic addition reactions, hydroboration-oxidation of alkynes.

Alky) and Aryl Halides :
Nomenclature and classes of alkyl halides, methods of formation, chemical reactions. Mechanisms and

stereochemistry of nucleophilic substitution reactions of alkyl halides , SN2 and SNlreactions with energy profile
diagrams.Methods of formation and reactions of aryl halides, The elimination-addition mechanisms of nucleophilic
aromalic substitution reactions. Relative reactivities of alkyl halides vs allyl, vinyl and aryl halides.

Aleohols : d
Monohydric alcohols : nomenclature, methods of formation by reduction of aldehydes, ketones, carboxylic acids and

o Kb
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esters. Hydrogen bongdin

formation, chemical l‘e&::tg' o e, Roset

: s wons of aleohnl . i
lans 1018 Dihvd
reamangement, of vicinal glycols, Ydrie alcohgls —

oxidative eleavage [PB(OAC) and 1] nomenclature, methods of

O4 ] and pinacol-pinacolone
Epoxides :
Synthesis of ¢

: poxides, Aci .
teactions UfG Acid and 1'“151:"‘331{[]??‘:11 ring “peui“g of

ngnard and veganolithium reagents with epoxides EE T
Phenols :

Nomenelatare, struciu
acidic strenpths of
electraphilic aromai
reachion. Kolbe's ro

re and hondi ion of

b D}s“';f:;g- E“Pﬂfﬂl‘vﬂ of phenols, physical propertiesand acidic charaster, Comparative

ESllhslilu:jm: LfELBIF'GlF,mﬁur:_a:cc stabilization of phenoxide ion. Reactions of phenols -
;i . nanisms of Fries rearrangemen i

action and Schotien and Baumar. m““ﬂm‘g t, Claisen rearrangement, Relmer-Tiemann

Carboxylie Acids & Acid Derivatives ;

Idnmllctaium Df‘ a_rhljh ! & ;i Y {ll car H:Hy"c acm. cﬂc‘:ls Uf
; }l.ll'." it Ids. structure and bﬂﬂdlﬂ 5 r i H
: : B ph SIC'ﬂl PI‘D[IEI'T.IEE, acidit

: ¢ Preparation of carboxylic acids. Reactions of earboxylic acids. Hell-Volhard-Zelinsky !
:?:?dm:]t:. F:cdqctlcn of carboxylic acids. Mechanism of decarboxylation. Structure, nomenclature and preparation of
lorides; esters, amides and acid anhydrides. Relutive swability of acyl derivatives. Physical propertics,

i:z:gf;:‘mc‘;f acid derivatives by nucleophilic acyl substitulion. Mechanisms of esterification and hydralysis

Amines :

Sﬂ'llldmt' a_nd nomenclature of amines, physical properties. Separation of a mixwre of primary, secondary and
tertiary amines. Srructural features affecting basicity of amines. Preparation of alkyl and aryl amines (reduction of
nitro compounds, nitriles reductive amination of aldehydic and ketonic compounds. Gabriel phthalimide reaction,

Hofmann bromamide reaction. electrophilic aromatic substitution in aryl amines, reactions of amines with nitrous
acid,

Aldehydes and Ketones ;

Nomenclature and strueture of the carbony! group, Synthesis of aldchydes and ketones with particular reference to
the synthesis of aldehydes from acid chlorides, advantage of oxidation of alcohols with chromium trioxide (Sarett
reapent) pyridinium chlorochromate (PCC) and pyridinium dichromate., Physical properties. Comparison of
reactivities of aldehydes and ketones, Mechanism of nucleophilic additions to carbonyl group with particular
emphasis on benzoin, aldol, Perkin and Knoevenagel condensations. Condensation with ammonia and its
derivatives, Wiltig reaction, Mannich reaction. Oxidation of aldehydes, Bacyer—Villiger oxidation of
ketones,Cannizzaro reaction. MPV, Clemmensen, Wolff-Kishner, LiAIH4 and NaBH4 reductions.

Carbohydrates :

Classification and nomenclature. Monosaccharides, mechanism of osazone formation, inte rconversion of glucose
and fructose, chain lengthening and chain shortening of aldoses. Configuration of monosaccharides. Erythro and
threo diastereomers. Conversion of glucose in to mannose. Formation of glycosides, ethers and esters.
Determination of ring size of glucose and fructose. Open chain and cyelic structure of D(+)-glucose & D(-) fructose.
Mechanism of mutarotation. Structures of ribose and deoxvribose. An introduction to disaccharides {maltose,
sucrose and lactose) and polysaccharides (starch and cellulose) without involving structure determination.

Heterocyclic Compounds ;

Introduction: Molecular orbital picture and aromatic characleristics of pyrrole, furan, thiophene and pyridine.
Methods of synthesis and chemical reactions with particular emphasis on the mechanism of electrophilic
substitution. Mechanism of nucleophilic substitution resctions in pyridine derivatives. Comparison of basicity of
pyridine, piperidine and pyrrole. Introduction to condensed five and six- membered heterocycles. Prepration
andreactions of indole, quinoline and isoquinoline with special reference to Fisherindole synthesis, Skruup synthesis
and Bischler-Napieralski synthesis. Mechanism of electrophilic substitution reactions of quineline and isoquinoline.

o kW
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Ultraviolet (UY) absorption spectroscopy :




Absorption laws (Beer-
electronic ransitions,
hypsochromic, hyperch

Fieser rules, calculatio
Spectroscopy

L ivi '
ﬂ“:;-?cli-elz fla:r;;lj:;uiﬁr ab:i:q:wptwaly. presentation dnd apalysis of UV spectra, types of
: alion.  Concept of chromo hore & i
romic and hy_pnchmmiu: shifts. UV spectra or E:;ili:g N \ Wik
: nof b, of simple conjugated diene :
n structure elucidy

ated enes and enones, Woodward.
0 ‘ . § and o, B -unsaturated ketones. Applications of UV
tion of simple organic compounds,

structure elucidation of simple organic compounds,
NMR Spectroscopy :

Principle of nuclear magnetic resonance, the
nonequivalent protons positions of signals and
spliting of signals and coupling constants,
malecules: ethyl bromide, n-

PMR specirum, number of signals, peak areas, equivalent and
chemicalshift, shielding and deshielding of protons, proton counting,
magnetic equivalence of protons. Discuss jon of PMR specira of the

ide, i i -di 1,1,2-tribromoethane, ethanal,
propyl bromide, isopropyl bromide, 1,1 dlhlmmuethane, oL
acetaldehyde, ethyl acetate, toluene, benzaldehyde and acetophenone. Simple problems on PMR spectroscopy for

structure determination of arganic compounds,
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