Merd)

j AS Per Becommended by Board of Studies Held on 02/09/2020
| For session 2024{-21
vl.Se. | Semester

Paper |
MCH=401: INORGANIC CHEMISTRY |

Unit =1
Sterochemiviry and Bonding in Main Group Compodmd ;
| VEEPR. Walsh diagram (triatomic and penis-atomic malecules), @7 ~P%  bond, Bent rule
und energetic of hybiridization, some simple reactions of covalently bonded molecules.

|
|
i
r

Unit =11
Metal- Lignad Equilibrium in Salution
Steowiss and overall formation constants and their infersction, trends in slepwise comstant.
faciors afiecring the suability of metal complexes with reference o the matune of metal iva und
ligand Chelate cffect and its thermodynamic origine determination of binary  emalio
eonstants by potemimetry and specirophotometry

Unit— 111
Reaction Mechanism of Transition Metn]l Complexes
Enerey prafile of a reaction, reactivity of metal compdex, inert ond lalale complexes. Kinewe
application of valence band and crysial fiekd theories, kinetics of ocenhedral substitabion. acid
| hwdralysis. faciors affecting acid bydrolysis, base hydrolysis, comjugate base mechanism,
direct ond indirect evidences in favour of conjugale mechanism, anion reactions,reaciions
withoul metal ligand bond cleavage. Substitution reactions in square planar ¢omplexes. the
b wrans offeel. mechanism of the substioton reaction, Redos  reaction. iectian ardsa
reactions. mechanism of one dlecinm irmsfer reactions, outer Spherc 1ype reuctions. Criws
resctiung and Marcus-1lush thoory, inner sphere type reactions.
Unit = 1V

- Melak-Ligand bonding 3
L'Lmimmf:ul' crystal field theory Concept af ACTETALFT. Molecular orbiin] theary thaor

for bonding in oetahedral, etralredral and square planar complexes, 7= honding MOT

Unit=¥
II5AN Theory @ Classification of avids and bases as Dand and woft:: FRAR r'rfnlvjﬂt-
theorciical basis of hardness  hardness nd sofingss; Lt':n'-w i'rl::l_l hﬂrﬂ. ':-*”t'"“l-
spproximition: donor and accepior mumbers, Foand € equation; applications of H3AH
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.:-:':_E:i:n:h:gmn ¥ andl Bondiog in Maki Group Compounds = .
: aml- . Walsh disgrum (wistomic and peka-atumic molecules), dgzpa bond, Bent rule

energetics ol Wybwidization, semne simple reactions uf covalently bunded molecules

Unit-11
£ Metal-Ligand Equilibrinm lu Solation

provise and averall formation constants and thair intermction, twends in tlpwise
constant, factors affecting the stability of metal compleass with ielzreace 1o the nanre of
wietal ion and lpgand. Chelate efTect nnd its thermadynanic oeigin, determination of
binary formation constants by pelentiometey aid spectiopholonietry.

Unbt-110
Weaction Mechanism of Trnusition Metnl Comploies
Fwerny molibe ol o reaction, reactiwity of metn) conpples, inert and labile coanpleses,
Lty aprlication of valenee bood and crystal figld theorics, kinctics of octahedral
substitubivay, dcid lysbrolysis, factors alfecting acid bydrolyais, bise hydmobysis, conjugate
Tase mectlogn, duect and inditect evidences w favour of conjupate mezhanism, s
B tcoctions, reactions whiluat aietal ligand bond cheavage. Subsstitution reasiions i square
planue complenes, the trans effect, mechanism of the substition iebction. Redon
izastion, clectonn transfer 1eactions, mechanisi of one clectrtn lansfee reachang, outcl
splicte 1y teactions, cross reactions and Mureus-Hush theary, inmer sphese bype
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¢ of Bonding I Orpanic Molecules - 4
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. m:d  chemical banding-conjugatien,
conjugation, bonding in fullerences, aulomerism.

S Benzoid compounds, allemale and nos-altemale hydrocarbons.
B of nomolecular orkstals, anmislenes, anti-aromaticity, Jygmo-ararmaticity F

[pach. fonds weaker than covalent-addition compounds, of
ingludion cOmpouUns, catenanes end

Unit-11

th'mhirr
E due 1o unavaidsble cowding Elements of symmetsy, chirality, molecules with
ods of resolution, optical

e Uian ne chirl center, threo and ertythro lsomers, meih
by, enantiolipic and dipslereclopic stoms, EroUps ard faces, sierenspecific unid
vity in the absence of chiral

weeleetive synihedis, Afymmeine synilhesis. Optical acti
d spirane chirallity duz 10 helical shape. Stercochemistry of

sulphiar and phosphionus.
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~ Blormutional smalysis and linear frec encrgy relaticaship _
b atianal analysis of cycloalkanes, cecalines, eilect of conformation on resctivity, .
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BMlcrinngan of tupars,
ratian, SUCIUre, ctaliility and reactivity ui::‘truatimu,cnhnninm, free radicals, ,%Hm i
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enes e mitrenes. The Hammett gquation ear [ree enetgy relationship, o
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Bl cocipy diagrams, eraneition siates and ntermediates, methods of determining g [
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Cinssical and nonctssicy| carbocations, phenomium fons, norboryml systems, comemon
carbocatio rearrangendents. Application of NMR spectroscopy in the detection of
sarbocations. The $M) mechanism, HNucleophilic substitution at an allylic, aliphatic
Ingonal and g vimylic carban Reactivity effects of substrate structure, attacking
fucleaphile, leaving Eraup-ind resction medium, phase transfer citalysiz and ulirasound,
dmibideny mcleophile, regioselectivity,

Book Suggestod

L. ﬁn';'l;lﬂud Organic Chemistry-Reactions, Mechanism and Structure, Jerry Marek,
Jehn Wiley, ;

L. Advanced Organic Chemistry, F.AL Carey and R.J. Sunderg, Plenum.

3. A Quide Book to Mechanism i Orgrnic Chemistry, Peter Sykes, Longman.

4 g:mcmr: and Mechanism in Organic Chemistry, C.K. Ingold, Comell University

EEs,

> Organic Chemistry, R T, Morrison and R.M. Boyd, Prentice-Hall.

& Modemn Organic Reactiens, H.0. House, Benjaman,

7. Prifciples of Organic Synihiesis, R.O.C. Morman and J.0. Coxon, Blacke
Academic & Professionsl. -

8. Rezction Mechanism in Crganic Chemistry, §.M, Mukherji and 5.P. Singh,
sriaemillan |

5. Pericyclic Reactions, §.M. Mukheni, Maemillan, India - ‘

10. Stersochemistry of Urganic Compounds, D Nasipuri, New Age Intenational.

hemisty of Organic Compounds, P.5. Kalsi, New Age International,
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B Introductis Hiitd
q 8 Ectw&dmg:rt:-':ln Exact Quaotum Mechnpical Resulis

of the S|:I1.rI:H:Immmq-i 2d the pastulates of quantuin mechanics. Discussion of solutions

o il cror e nﬁ:i equation lo some model systems viz, particle in 2 box, the harmonic

Foter, the hydiogen slom and helium alom.
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- The vaniation theorem, linear varation principle. Periickation theory (First order and
ications of vanation methad and perturbation theory to the Helium

& Molecular ﬂ:hml Theory
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Anguiar Momentum
Orddinary ghpuber momentum, gensralized angular momenhim, eigenfucations for angular

memeatum, eigenvalues of anguler momentum operator usisg ladder operators addition
of angular momenta, spin, antisymmery and Pauli exclusion principle.

- .
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Usie-TV
Classienl Thermodynamics

Briel resume of concepts of laws of thermodynamics, free energy, chemical potential and
caropes, Partial molar free ensrgy, partial molar volwoe and partial molar heat conten!

anad their significasice. Determinations of these quantities. Concept of fugacity and
ilclermination of fugacity. Non-ideal systems @ Excess function s for non-ideal solunons,
Activily, activity coefficient, Debye Huckel theary for netivity coefficient fo electiolytic
solutions; determination of activity and activity coefTicients; jonic strength. Application
ol phase rule 1o theee component sysiems, sscond order phase CERsIIONS
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2 ; Unit-¥
Statistica®Thermodynamies 1 . |
Concept of distnbution, thermodynamic™ probabiliry and mest probable distibution. I
Ensemble averaging. postulales of ensemble axeraging. Canonical, grand canonical and !
|
l
|
|

1 e T

micro-canonical :m-:-mt:-!l:_s, corresponding distribution lows (using Lagrmnge’s method of
undelermined muoltplizrg). Partition Raklions-tras!ation, rolational, wibrational and
clecrome parition [unctions, Colowlation of thermodynamic properices |n Yerms of
partitien. Application of giarition functions. Fermi-Dirae Statstics. disribution law and

applications o meal, Bgﬁﬁimtum suatisties distribution Law and . b
spplication 1g heliom, %ﬂa |
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MCH-404: Group Theory & Spectroscopy | - M M MO

| ry elements and syminelry operation, definition of group, subgroup. Conjugacy
ffion and classes. Point symmeiry group. Schonfilics symbols, representations of

B0 by matrices (sepeesentation for the C,, Cy, Ca, D group 1o be worked oul
Ricity). Character of 3 sepresentation, The great exthogonalicy theasem (without proaf)
it importance. Character tables and their use; spectroscepy. Denvation of chatacter

& for Ciyvand C, point group Symmetry rspects of molecutar vibrations of HiO
geculc. ) :

2 Unit-11
Erownve Speciroscopy
“Esification of molecules, rigid rotor mode), effect of isotopic substitution &n the
Bition frequencies, inlensities, non-rigid rotor. Stark effect, nuelear and electron spin
SEncuon and effect of external field, applications,

Unit-111

Barcd-Spectruscopy
ficw ol linear harmonic vsciliator, vibrational energies of diatomic melecules, 2et0
"B encrgy, force constant and bond strengths; anharmonicity, Morse patential energy
“®ram, vibrtion-rotation spectroscopy. P.QLR. branches, Breakdown of Cppeniieime
B itonion: vibrations of pulyalomic molecules. Selection rules, nonnal modes of :
“Barion, proup frequencies, overtones, hot bands, facloes affecting the band pnsmu{IiL a‘)‘i’ol

intesice, far [R region, metal ligad vibrations, nonnil eo-grdinate analysis. ;i o
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inn Speciroscopy Ramnn efleel, Pure sotstional, vibrational and

il pndd quanturn theoqies ol : 1l
i I;u.lr:r:: u:}:i.unn.l Rl qﬂ:n:lrl,i-:h:ﬂiun rules, mualual exchsion principle,

|

-i! B Rt spectroscopy, colicrei anth stokes Raman spectroseggy (CARS). X
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Auger electron Spectroscopy-basic ides.

Books

1.
2,

Ll

SRR

o,
10,

lectran Spctra of simple molecules, ESCA, chemical information from ESCA, |

5 !gﬁtnd

Modern Spectroscopy, 1.M. Hollas, John Viley, .

Applied Electron Spectroscopy for chemical analysis d. H. Windawi and F.L. Ho,
Wiley Interscience,

NMR, NQR, EPr and Mossbausr Spectroscopy in Inorganic Chemistry, R.V.
Parish, Ellis Harwood,

Physical Methods in Chemistey, B.S. Drago, Saunders College.

Chemical Applications of Group Theory, F.A. Cottan.

Introduction to Molecular Spectroscopy, G.M. Barraw, Me Graw Hill,

Basic Prineiples of Spectroscopy, R. Chang, Mo Graw Hill

Theary and Application of UV Spectroscopy, H.H. Jaffe and M. Orchin, 1BH-
Ok ford, ;

Introduction to Photoelectron Spectroscopy, P.K. Ghosh, John Wiley.
Introduction to Magnetic Resonance. A Camington and A.D. Maclachalan, Harper
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' (Fon students withowt Mathematies in B.5c.) I

& i }:’fé
. Viclors ) * Unie-1

:::::::f;‘:;;:‘:is and 1.!'i|1'|l: producis ele. El?dit-ll.l. divergence and curl, Vector Caleulus.

inverse, nejoint and transpose of matnices.
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: 1=|.ms::iunsi:i||:l:]minu'||'_.' mil diffe
N calcubes inel

reatiability, rules for differentiation, applications of

. uelang minximu and minima (exaeples related 1o maximally
populated rolagional eqe

- Maxwellry distribinion

L Inlegral ealeyluy -
Bagic rules for entepration,

- Reduction formulae, npeli
Functions of several varja

¢ Cartesian io spheriea] palar)

'EY devels, Ueolu's mdius and most probable velocity from
el ).

Unit-11]

wlegration by pans, partiol fractions and substintion.

cations ol integral caboulus,
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Unlt-

- Ratary Differential equativns

e onl first depree differential equations, homogenmis,
Wens. Applications io chemical kinelics, seculnr equilibna, qu
Bt oocder dilferentin] equaticn and their sakulions.

exact and lineas
antum chemistey eic.

Uni-v

! [.Lﬂn sail Wﬂh:hﬁil}‘ VATIRRCE
SR and combimations, probability and probability theorems BVETIES.
Sl s square devintion examples from the kinetic theory of gases etc., fHing

B e squares §it ete with a general pobynamial fit
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g Suppested 'i;)"’ LE;I
4

1 Thie chemisry Matlvenatics Book, E.ﬁltlnl::r_.ﬂ:Fmﬂ Uiniversity Fress.
B Mahematics for chemisiey, Doggest and Suichlic, Logpmas. s
Sl tohematicn) or Physical chemisiey < F. Daniels, Mo Graw Hilk,

D
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] b, Applied Blathematics fur Physical Chemistry,
6 [iusie Mathemales for Chemists, Tebhull, Wiley.
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| Fomy acids, essentinl faty neids, structure and fenction of tiacylglyceeols,

. Biclogical membranes. Fluid mossic model of membeane structure, Lipid metabolism-b-

Unit-111
Lipid

glycerophosphalipids, sphingplipids, chelesterol, bile acids, prostaglandins. §
Liproproteins-compositiion and function, role in atherosclerosis, Propertics of lipi
aggregates-micelles, bilayers, liposomes and their possible biological functions.

oxdation of fotty scids.

Unit-TV
Amino-ncids, Peptides and Proteins ; ,
Chiemical and enzymatic hydrolysis of proteins to peptides, amino acid sequencirg.
Secondary siructure of proteins. force responsible for halding of sccondary stusTuies: 8-
helix, "F"E';l'#ﬂs. super secondary structure, triple helix structare :-I":nllﬂam-_""-'ﬂ"_'d?
structure & protein-folding and domina strecture. Quatemary siructure. Aming aci
mefabolism-degraiation and bosynthesis of aming scids, sequence dolerminatian i
chemicallenzymatic/mass spectral, eemization/detection. Chemisty of payiocin
iryplophan releasing hormone (T RH),
Unit-¥
Mucleic Ackds :
Purine nd pyrimidine bases of nucleic acids, base painng via EHbounding EWII:E“E';JT'EA
ribonucleic acids (RINA) and deoxyribanuclei acid (DNA), double helix mode el
and forces responsible for holding it. Chemical and enzymatic ]:;d:n!lﬁn of nuciek -
wcide. The chemical basis o heredity, an overview n‘[Tupl.u::mn_rl af 'D-H.!’n., trAnSCILplaon,
tranelation and genetic code, Chemical synihesis of moo snd winugleoside.
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Book Sugpested

|, Pringiples of Biochemistry, AL Lehninger, Worth Publishers.
2. Bigehemisry, L. Smyer, W.H, Freemun.
3. Bicchemistry, J. Daved Rawan, Heil Palerson,

- nchemistry, Yoet and Yocl, John Wiley. . |
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