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PROP03ED SYU.ABlS lOR ..M. Sc. IYEAR.

,IPolymei-clti9rditry.lndUtriaJ. ~, h8liddes • Apxbentlca!:!J

w.e.f.Atademk y_ 2002-2003

SEMESTER-I
•

CH-IOlIJqgank Chemfslry.I

I
•

5yIltJnetry and Gro.p 'I1IMly in Chemietry 12 Hl!I (12 Marks)
Symmetry elements and symmetry opel.1ions , definitions of group, lRIbgroup,
relation betWHn orders of. finite group and IIlIsubgroup. Conjugacy relation
and cl,lISllIi Point ~ group.' Schonfl.ies symbols" rep-= nbltions of
gwup8 by IDIltrk:eti(repm.enllltion fur the e,.. c.., c.a.. D. etc groups to.be
worked ouhxplidtly). ChaD.cter ot..epa Itnllltion. The great orthogolllllily
theorem (without proof) IIId it3 importence. ChtLrICler .bles and their aM;
apectroscopy .

o

D Staeodlemlllry aDd Boeding in Main Gmap Compr-Dd" 12 lim (12Marlo3)
VSEPR,. Wu.hdiPgram' (trio-and penta-«tomlc molocule!l), d-PK honda. 8eJIt "",Ie
and eneJ:getics of hybridimlion,. !IOII1eaimple ructiom of covlliently bonded

~""""'. ,
m RudkmMet""n ••••t#TnasitionMeblCompIelei 20Hn (20MIIrb)

:Bn!r&Vprofile of • relI.ctlon,.relI.ctivilf of metU comp1exea, inert and "bile
('OII1plexes,kinedc .pplicetion of valeno! bond and cryslallield theorles, kinetics
of odahedtal subltitution,. acid hyWolyriis, f.u:tomdiOOing Pcid hydmJym,. ~
hydmlysis, rortjusate b_ mecltanim1, direct .nd indirect evidl!l'liCt'Bin faVOlU"of
rortjuga4- mechanism, .nation reactiDm, reactions without melfll liglInd bond -
deAnst'. Sublltitution reIIctiom in lIlIu- plenar complexes, the tl'a••• effed,.
mechanism of the subtitution reliction. Redox relI.ctions, e1ectrDn transfer
reection8, mectllll1i&mof one electron trllllll£errnctklIll, outllr-sphl!J:e'and inner
sphere type j~Cl1ons

N Metd-LipDdBondiD5 16Hr3(16Ma:rb)
Llmillltion of crystlli field theory, molecular orbilal theory, octahedral"
k'trIhedral .nd square plenar complexes, Jl-bondirlg and molecuLv orbital

-'Y.
CH-I02Organk~b,-I

I NatueofBondinginOrg.aOkMuBDes 3Hm(3MArb)
ChemiclII bOnding. Arom.city in benzenoid and non--benzonoid compounds,
a!lemInt and non-altemant bydromrl!ons, Hudel'" rule, energy level of ~
mou.mlar omtalll, ennultmlls, .ntHromatidty, 'J'-Il'OmlIoticity, homo-
lllOlDlllicilf,FMO approach.
Bonds weaker than covalent-addition compounds, crown ether complexes and
ayptands, inclusion compounds, cyclodextrlns. catenllrtelland :rotaxlme!l:

D ReadionM~IStnd1lnandReadkrity l0Hr9(10Markll)
1Jpes of mechltnlsms, typl!Sof reactions, tbermodynarnk .nd kinetic
requiremenla, kinetic ItId thermodynamic control,. Hammond'" poRtutatl!,
Curtin-Hammett principle. Potential energy diagrams, Ir.nsition states and
intI!nPediatl!!l, methOds of determining mechanisms, ilI0t0pe effectB.
Effect of sttndure On reactiviiy - resDNllICe .nd field dkcls, "tl!ric effect,.
quantitative treabnent 'The Hammett eqlltotion end linear free enetgy
relationship, substituent.nd fe..-tion constants. Taft equation.

i
m S.bstibrllo. Readkma :u Hrs (24 M.rb)
A. AHphiltk N Rdeophilk S.bstttatloD

The SN2,&.1, mixed &.1 and s,.2 .nd SEfmechanisms.

2
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The ~ goupmechanimt. Dtighbourlng~ plIrtidpadlm by 1I.m
(}bonds, Il1lChimeric:ir.SDWtce.. . .
The SNi med\.uism. NudeoptliDic substitution at an aUylic, aliphatic trigonalllid
• vinylic alrbon. RHctivity eiJecbI of IIUt.trate stnldUre, attaddng nucleophUe,
leaving PI' aid I'llIldion mOOlUIlt; phase uaJl'lfer catalym .nd ultnlsoUnd.
IUllbXlent niideo~ regiose1octivily:

B.AIiphatk EIedrophiJJic S.htihdion
Bimolea:llai': mec:hanjsms.. sa and s"i. The 5.1 mechanism. eledrophillk
'5Ubetitntkm.' aaxnupllnied by double bond ,hifts. Bffect of 1lUb:mates, 1elwhl&
group and the SONeat polarity on the reactivity.

- C. AtuJDalkEJedropIUIIk S.lMtih.tion
The arenl.un ,ion medwUsm.."'orlenIation .nd I'eIldMty, mergy profile
diagtUD9. iThe ortho/plla ratio; ipIlO.ttady orien'dDn in other ~ systemlL
Quantiblm';e In'-.tlnl!nt ofnYIctivity in subllln.1es and elecbophiles. Diazonhlm
roupling, Vilsmeir reartion. GIlttennann-Koch reaction.

D. AromiItk N.deophillk S.bstlhtioD
The SroAt, SNI, benzene and 5to:Nl mechanisms. ReactiVity - elfert of substrate
••Iructllre, INving group.Dd attacldngnacll!ophile. The V()tlRichter, SoDUl'l~
.HaI1!lel, and smiles rearnngemenlS.

IV I'ftIo:RadW:lReac1knIII 6Hn1(6Marb)
'I'ypm of me radical ..acti0ll8, free radkalllllbstill1tion DU!cluuIi!Im.mechanhm
atan ':romatK' sobstn.te, neighbouring group _islance, Reactivity for aliphati£,
and aromatic sublltrate!i at • bridgehead. Reactivity in the attading radica1Il.
n.e effect of 90lvenb on r.o:tivio/.
Allylk: halogenAtion (NBS). oxidation of aldebydes to arboxy1ic adds, IU1Oo-

: oxidation,. 'coupling of alkyDl!S .nd lUYlation of'fQIIl4tic 1XIII1p0und9 by
diaioniwn .Ib., 5lIndmeyer reaction. - Free radical n'ltmlllge!lIent HuDlldiecker
_<tion.

,

V' OIpnk~reacttolUl 12Hn(12Marb)
AldoJ. p~ Sl()hb@, Dildmaim eOndensatio1'8. Hoffmum,. SdPnidt;. ~
Carthls, Bed:man '" Fril!s n!IIlJ'lI~ Reimer-Tiemann,. Refonnatsky 4:
Grignud ~ DieJ8.AIder fMctiom, Claisen rn.rrangement; Jlriedd.Craft
reaction;. ";ittig readion. HydlOboratioD" Oppenaur oxmlioD. CIemm-.
WoIf.Kishrlel', Meerwein-Ponndorf.Varley and Birch re;lucdonll. hvorskii
"",ctioIl,. Slork •••••mine reaction,. Michael .ddition,. Mannic:h reactioDt, 1lll.rton
RlICtion,.Hoftnann--LoffIer-Freytag lUClion,. &aey.r- Villar reaction.

I
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I
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CU.lt3 PbysicaI Ch mi4.,_I

I

-

A . DiffeftlllWCakah.
Fllndioa!i, Coutmllity and ~, rule for diffezailiatiorl, 'PPlkatiolii
of diftha.tl.IOlkuJll!linduding m.xim. and minima (examplell reIa~ iD
meximelly 'popweled rotatiONll ene.gy Ie'VdrJ,Bohi8 flIdiu and molJt probable

.• veJoctty frmn MlIXweU'8 distribution, eh::1 eIWi and iDexact difiinentIaJs with
their .ppDtatim. iDthermodynemic piopeitiel>.
Integral cakulus,. baslcmJes for InU!g:l'lltioD"Inlegrldon by puts. putial fJw:tlon
and subfrtltutlon. Reduction formulle, .ppUcatloil6 of Integnl o::aIcuhta.
FunctionlI OC8eVeralvariable8, partlaI~ ~te bnSformatlon3
(e.g. ~ to spherical polar). nove sbtcltblg.

B P__ tatioII and Probabllity
Permutations and combinatioDs, proNbilliy and probability iheorems,
piobability curves,' averep, root mean square and meat problble erJ'Oft,
examples JI'OiIl the 1dDetk: theory of gases 8: .• carve fiWog {lncltldlng !Yst
sqlllres fit,.'"'l!te.}wiilt. genenll p<llynomial fit. , - -,

3
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2S Hr8 (25Marks)

A. a••••..iII~
Brief Jl!!IUQleof concepts of laws of ltlI!nnodynuni<:8,. fn!e energy chemka]
po~&l and entnJpie9. Partial molar properties; plU1ia.ImoJu ~ energy,
partiILI~01:'rvolwne and pu'tiftl mow hef,t OOJItmt and their ~.
DetennllVltion.'lof these quantities. Concept of fugacity and detl!rmwtion of
fugado/.
Non-l~eaJ.syBtl!In8;F.xO!SIftancliom for non-ldMl soludons. AetMty, olClMty
coefficient. Debye-Huckel theoly fur activity mefficie.ntof ""ectmlytic 9OIutions;
d~rmination of activity .nd activity c:oeft'icienb; ionic abeugth. _
Application of ph.8e rule 10 three component systems; second order phase
nMitionlI:

B StaHsticaJTher1nodytwDklI
CoJlt'Qpt of ~trDwtion,. tbermodynuflic probllbiHty .nd mo&l f'Mb-bIv
distribution Ensemble aver.gtng. postulates of ensemble Averaging.Cancmk:aJ;
grand canonka1and rnkrocanonical ensemb~, COl1espundiDg distribution kws

~ (using Ugra.nge's method of undetermined multi~).
I".,. Partition functions - trln!;latioM1, robItionat vibrational and eJedronic putition

functions, caku1ation of thermodynamic ph"f'iilieB In tel'lDll of Pflrlition
funct:iom. Appllcalion9 of partition functions.
Heat capacity tM!havlour of solido _ clu!mkal ee:luilibria .m equilibrium COIIStlIrlt
in Ierm!I of prtltion fimd:lOI'IS; FerntJ-Dtrac 5ta1h~ distdbutlon Ill", and
IpplicatioO'llD metal Bose-Einstein statistics - otietribution law and applic.ltion
10hIillum.

C NODEq-.illbriUI.TberJnodynaIIlk
_ThennodynamJc crib::!r1llfor non-equilibrium sbltes, entropy production and
entropy fiow, l!ldlopy ~ equati0n8 forditrerent ilnversibJe PIOC , es (e.g.,
heat flow, chemical tellction etc.) trllllS£vnnatioO'l of the generalized fluxes and
fwces, non equilibrium Slll.tlOIIIIIY Illto"'"', phenomenoJogkal equa~,
mil:ro!Jcopic reversibility and Onsager'll ledprocity relations, e~1ic
phelton,ena, diffusion,. eJectrk: oonduclioD,. irl"evertrible thetmodyllUJUC5 for
biologial systems, coupled _ctiol'l!l.

01-104: SpedftJKOpy. I

I batrod.dioaIII Spe<b'*""P' 10HJ'lI(10Marb)
Electromagnetic radiation,. inIeradion of electromagnetic radiIltion with ~~-
absoTtiorI, emiMion, lnmsmil!l8ioJl, reBed:ion, refraction, dil!lpersion,. polariroation
and !lC8.ttning.

4
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EJectronic spectra of poIyallllnic/ diatomic molec:uJel : Born-OppenheiIn
.pproJ<imatio"" vibrational COlIr!Il!stnlcture, JnWnsity of vilml.tional-electnnQ<',
spectra, F~Cordon principle,. Emi5ion 6pl!ctra, radiative and nonradilltive
decay, internal oonvarsioD,. ~a of transition mllta.l comp1exces, charge
transfer sped>&.

D Mkruw ••.espedrOkUJl1 5Hrs(5MaJks)
Clusi6cation of moWlcules, rigid rotor model,. effect of isotI;lpK !IUbltilution on
the b"ansition frequl'ft.':les, inll!n9ilies, lIOIl-rigld rae. Stark effect,. nuclear and
eledron spin inll!laction and effect of extelnal field. Application&.

m VibridionaJ Speetrosropy 1.5HIs (15Ma1b)

c

A.

B.

Infrared SpKbmlOOJ'Y
Revit'w oflinear hIIrrnonic oscillator, vibmtiomrol energies of diatomic molecule5,
zero point energy, Coree COntltant and bond strengtb!J; .nharmonidty, Morse
poll!ntial enelID' diaglllln, vibration-rotation spectroscopy, P,Q.R branchell.
Breakdown of Oppenheim •••.•pphlXimation; vibration of polyatomic molecWes.
Selection rules, normal modes of vibration,. group &eq1ll!llcies, overtones, bot
bands, factors aft'ecting the band positions and inlen!Iitie8, far IR region. metal-
ligand vibratiom, normal eo-ordinall! an.aIylIB.
RamanSpectrosropy
a.sskat and quantwn thooriell of Raman effect. l'un! rotational. vil>raticmalaDd
vlbratlonal-rotlltionallamatl spectra, se~ rules, muw! MllSIon principle.
Resonance Raman spectroscopy, coherent anti Stokes Raman 5f"'CbOliCUpy
(CARS,

SEMESTER-ll

60 Hrs (4 mtweek)

I EIedronk Spaha and Magnetic Pwpa lW5of TraMH •••• tMtal Complexes
24HJ'!I(24Mad<s)

Spedro!Iropic ground alate9,. correiatio"" orgel and Tanabe-Sugano diagrams for
transition metal complexes (dLd' stah's), calm1ationll ofDq, 8 and P pilamete.rs, .
charge ..lramm spectra, apecbtiM."OpK method of .usIgPment of abllolull!
configuration in optically aelive metal dllelaies and their 8~hemical
information, .nomatons magnetic m--.llI, magnetic excMnge.

n Metal.compte- 18Hrs(18Marb)
Metal carbonyls, stmctl1re and bonding. vlbratkRlal spectza of metal aubonyls
Corbonding and stnlctunll!luddatiorl,. important nw:tions of metal aubonyls;
preparation,. bonding.. structurl! and lInpOrta.Ilt tMCtionlI of transition metal
nitrosyL dinitrogen and dioxygen romplelres.: tertiluy phosphitte as tigud

m MoetalClusttn 14Hls{l4Mad<s)
Higher boranes, carboranel>, metallobora_ .nd me~ MeIJI1
carbonyl and halide chmers, OOIllpounds with meIIIl-metat multiple bcmds.

IV 4 Hrs (4Matb)

CJl- 202•ar,;am. Oot:ad8h) n 60IJrlI(4hqIw~)

I Shu -1wmJ8by 15Hr&(15Matb)
Conformational anaIy8Is of ey~ <JecaU•• , eft'ect of mnfurmation on
tetu:livi,¥, conformation ofsugan,. steric strain due to unavoidabll! crowding.
Elem.enlll of symmeby, chmolity, mDIecu"'" with more thu one dUral center,
threo and l!rY1hro isomen,. methods of ft9Olution.. oplical purity", enantiotopic
and diasll!teOtopic atnons, groupe and faces, steIeospeci6c .nd lIteil!09l'!lfdive
synthesil. Asynunetric synthesis. OptiCal activlly in the absence of chinl

5
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carbon (biphenylrJ,dIene!Iand lpirlnes),. chirality dllt' to helicalsblipe.
SteftochemiDtry of ~ COlnJ'l>'Uds containing; n1~n. MIlphur .nd
••••••••••••

D AddWonReact10mJ 12Hrs.(12Marks)
It.. Addition to' Cafboa-e.boD M.WploelJoAds

~nmtil: and smeocMmil:al upecb of addition readi...... involving
electrophiles, nucleophiles and free ndicll9, 'regio- and. c:hemoselectivlty,
orientation and reactivity. Addition to cyclopropane ring. HydrogeTlll.tionof
double lU\d triple bonds, hydrogenation of 4U'OnUItil:~ Hydroborlltion.
),{khael reaction. Sbarp1l!S9uymmetric epoxidatlon.

B. ' Addition IIICarbon-Hetero M.ltlple Bond,
Meehani5m of metal hydride reduction of satulllted and unsatul1lted carbonyl
rompounds, acids, ~tem and nitrUe9. Addition of Grignllrd reagenb. otglUKlzinc
and organolitruum mlIgenls to carbonyl and unsaturated carbonyl oompounds.
Wittig reaetlon.
Mechanl!im of condensation reactions involving enollltes - Aldol KnoevenageJ,.
C1aisen,.Hydrolysis of esfr,rsand amicIes,ammonolysis of ell""\'$.

m BiminationReactiollll 6Hrs(6Marb)
'TheE2-Eland EtcH meclJaniMnll.rnJdtheir llpectrum. Orientation of the double
bond. Reactivity _ effects of lIubstrab! structures, attacking base, the leaving
group and the medium.
Mechanism and orlentallon 1npyrolytil: el1Jnlnatkln.

IV PerkydicReadiOll3 17Hr5(17M.rb)
MolecaJar orbilal symmetJy, Frontier orbitals of ethylene, 1,3- butadiene, 1,3,5-
hexatrlene and allyl system. Cilts6ifkation ofpericyclic reactions. Woodwllrd_
Hoffinann correlation diagraln!l. FMO and PMO appr~ch. E1ectl'ocyclic
reactions_ronrotatmy and dillrotll:o~y motimwl, 'n. 4n+2 and allyl IYatlm.
Cyd~ddditions - antzlIldiu.1a1and 5uprafadaladdidons, 40 and 40+2 systell'lS,
2+2addition ofketenes, 1,3dipolar cycloaddltiol'l!land cheIeotaopicreactions.
Sigmatropk reammgemenm ~ 5lIpnliltilli And antU'llfacilll shifts of H.
sigmatropic shifts involvillg carbon moieties, 3,3.- and 5,5- sigmatropic
rearrangement. C1aisen,. Cope and au-Cope rearrangemen". Flwdonal
lllulDmelism. Ene reaction.

V Ru&enbiDOrpnic5ynthesb 10Hr.! (10 Matkll)
Reagent in organic synthesis; Use of the fullowillg reagents in oIgllllic synthe9is
and functional group tr4Il.'lformll.tions,complex mekolhydridell, Gihnam reagent,.
UIhiWll diisopropylunide, Dicyclohexyl cubodiimide, Ttimethyhilyliodide,
Osmonituntetroxide, DDQ, Seleniumdioxidll, PIulSQ transfet catalyst. Crown
ethers and MerrIfield te!l1ns,WIllldnson'" cataIylit. '

CH _ 203: I'1Iy!Ik;I1Chembtry-n

I CbemtadDyumin

60 Hrs( 41tl'f{week)

15 Hrs (15 Marks)

Meth<><kof d~ rate laW!!,roIIi!Iiontheory of ..,.ction ~••Ie5,••Ieric fado~,
activated complex theory; Arbeni.us eqWltionand the activated complex theory,

~ iook ••••diornl,. lcinl'.tic salt effects, steady state ~,. Idnetic and
thermodynamic control of reactions, treatment of unbnolecular reactions.
DyIlllmk chain (hydrogen-bromine reaction,. pyrolysis of acelllIdehyde,
decomposition of etl:lllne), photochemical (hydrogen-bromine .nd hydrogen-
chlorine reactions) .nd O!IdlIamry reactions (BelouSO'V-Zhabotin!lkyreaction)..
homogeneoll6 cata1y9ia,general matu.re8of fut ••••ctions, sbldy of lut ,..t1iontI
by flow method, relaxation method. Dynamics of molecuJar motions, probing
tN.' ••.••nsition "tate, dynamim of barriede!OlIchemical reactions in solutiDa,.
dynamks ?f unimolecubu: tellCtIons (Lindemann - Hirnlhelwood and Rke-
RamlIperg", theories of unimolecu.ilI~re.ctions).

•
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AdlllWption ' d''''''------ across curvoo surface••mg ctiorI preor<UN u•.,..,....., '-
Surfao> tenaicm. cay~ry I. , of tiro lets (Kelvin equation), GIb..."
(lAplace equation), vapour P~9ure--,"-__ g ~ -n'ation), surf'ac@filJnsOR. ...L_ estimation u. su"'"-" I••••• \....,~ -••.-
adsorption u"".... •.••••. ctivih, atsurface'l.liquids (EIectro-kinetic phenolI\enon), CIl••••] til: a 'J

Mkellel lllrifi . of sudace aclive agents, illkellizali.on,.
Surface active .gen~, cla,lica~tio;Uar concentration (CMq, litctolli affecting
hydrophobic Interaction.-en m. bind' til micelles, thermodynamial of
the CMC of surfactll.ntlI,.counter lOl\ ~on model5, !IOlubilliZlltion.micro
micelliution _ phar;e sep4nltion lIJ\d mllSSa
emulsion. revl!ne micelles. _

X"1'ay~!~~Millet indices, Laue method,. Bragg method, Debye-Scherret',
Bragg L"U •••••••• On, . of staIB index ~ identification 0
method ofX_r.y strudu:ralanaly9!8 . ~ll.:lion ttem. Structure of simple
unit Cl!llsfrom systematic absences In Jl:ft ,-tion ••... tBI9i.••• and

. .ties at:ructu:refilctor and 119re", ••.•Ul 'J
kll:ices and X:r.y ir\1I!nsl blem n- ..•.••.•••on of the procedure ror an X-ray
electron d"l15lty, phase pro . .....,.••_.••y~ chandra diagrlUl\
structure analysis, absolute configuration of molecules, Ram n .
Elednm Diffraction .
scattMing intensity va. SCAtteringangle, Wierl equation,. mellsurement ~
elucidation of swcture of simple gas pha5e moklc:ules. Low enew e
diffraction lind structure of surla(J!~.

20Hm(20MArb)= of solutions. Debyl!-Hucke1 - O~ treatment and jls
exte••••ion,. iOft solvent interactions. Debye-Hu~l-~enun mode.
ThermodynlJl'liC!J of electrified interlace equatiOIli'l. Denvation of ~~
capillarity, Lippmann equation!! (lIudlce ""cess), methoo:b of determinll.tion.
Structure of electrified Inb:!rlaces. GuO}' - Chapman.. SIl!rn, Gmhun -
~al'llthan - Mottwatls, Tobin, BockriJ, ~lUIlthan models.
Over potent:ililiJ, exchange cunent demit)', derivtttion of Butler - Vomer
equ~Th~~~ •
Quantum allpeeIB of ctulrge IzlInsm at electrodflHlOlution Interfaces,
quantizlltion of cllArgetransfer, tunneling.
Si.mioondllctor inter&ce!I - theory of dOllb1elayer at semiconductor, elecb'aljrte
solution interfacl's, structure of double layer interfiu.'e!I. Etfect: of light at
semiconductor solution int!!rface.
Electrocala1ysm_infln~ ofvario_ pu~. Hyd~ electrode.
Bioelectrodlemistry, threshok1 membrlllll! phenomena, Nemllt.Pland equation,
Hodges - Huxley equations, core conductor models, e1Kbocardiography.
Polarography theory, IIkovic equation; half wave potential and its slgnlficance.
Inb'oductlon to rorroaion.. homogenous theory, forms of roJ1'08ion..oorrosion
moniwringand prevention methods.

CH-2M. SpedroKopy _n

,

I

n

UllravAoIet6:Visibk! SpedroKopy 61frs(&Marb)
Various electronic IrQIsitlons (185 ..&lOnm). Ultraviolet bands for carbonyl
compounds, unsatumted Qlrbonyl compounds, dienes, conjugated polyenes.
Fieser-Woodward ndes fOl" ronjuga;ted dines lind C4lbonyl rompOllnd:l,_
ultrllviolet spectra of llJ'OII1atkand heterocyclic rompoUnd5. Slerlc effect in
biphenyls.
Infraffld Spectroscopy 8Mrs (8Marks)
11ulwy of JR spectroscOpy, Instrumentation.. Sample handling. f>lctol"llIIffecting
IR frequency ~cterl!ltk5 vibratiolla1.freqll1ldfo$of alkanes, aIkenes, aIkynes,
uomatic rompounds, alcholo9. ethenI. phenols and unines. Detailed study of
vibrationAl frequncies of arbonyl rompotmds (kdonea, aJdehydoes,esl:er.l,amldes.
acids, anhydrides, Jactones, ladams and ror;ugated carbonyl compounds). Etfect:
of hydrOS"n bonding and solvent effect on vibrational frequncies, overtones,.
combination bands lind fermi I'eIIOIIlUlce.FIlR.
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,m N.(IearMajnetic~SpectrO!ill'OJ'Y 10Hm (to Muka)
n-wy of NMR epectroecopy,- General introduction and d~ti(,n cbemi",d
shift. spin-sPin interaction,. smelding &.'dll8hUding mecbanhm.. Correlation for
protlmB bonded to ouOOn (aliphltlc; olefinic, aldehydic, aromatic, .kohols,
phenols, carboxylic adds, 1IIlines, amkll!8 &. men:aptu). Simplification of
cOmplex spectra-nuclear magnetic double I'e!IOIlIlRCe,shift rngent, IIONl!Ilt
effect FT NMR, NOE .
Introduction 10Cal'bon.13 NMR Spectroei:opy.

IV M_SPectrorDeby 6Hrs(6Marks)
Introduction,' ion production. fadnrs affirling &agmenb.1ion. Mass spoctral
fragmentation of organtc compounds, common functional groups, molerular ion
peak. metastable peak.. McLafferty reamlngement Nitrogl!ll rule.

I

CJJ.OO1, 0D2,.0lt3 : laboratory Qi_ ~I '" n
,

01-001- LaboratorY Course in Inorgank CltentIsln!

S40 Hn (til Hrft'week)

o

o

o-.u ••••• e and Q-M••lllMll. e AnaJpi1l (Minimum 5)
(ll) Lell8 common metal ion9 _ Tl, Mo, W, 1\ Zr, TIt,. V, U (two metal ioM in

..~l:ionk/.rdonk fortM)
(b) InBolubleS - oxides, sWpMtl.'S.r1d baUdes
(e) Separation and determination of two mml ion&Cu-Ni,. Ni-Zn,. Cu-Fe ere. imrolvJDa;

volumetric and gravimetric methods

Chrolnatography _ (Minimum 5)
Sliparation of cationS and .nions by
(a) PaperCbromaqraphy : Solptr.tioitand idcm.tificalkm ofS\lg~r p_t in the gWen

mixture of g1UCOl1e,fructtllle and sucrose by paper chromatognphy .nd
determination ofR! val1le!l. ,.

(b) Column Chromlltognphy - Ion ~. SeplllItion of cationsI.nd .ni1m5.
(b) 'Jhin. ,",yer chromatographic ~.tion ofN'" Mn.Coand. 7.A Detetmination of

FolvWM. '

Prepi1l'dionll (Minimum 6)
PrepaJ'fltion of n'p 'ted 'inorganic .compounds .nd their $lUdlee by I. R, electronk
Spee!n,MOII!INUer, ES.R. lIIld Il'IAgrtetic~ m_remen". Handling of air
and moil>tureNnsitive <:omnMI ••'-~r.o,,==~.'==~-----

(1) va (ac.ch (3) (Co(NH.,).IICo(N~1
(2) no (c..H.NOh 2HzO (9) cis-(Co(Irlen)(N01),)Cl.1W
('3) cis-K(CJo(Cz14l:z(H,.Ohl (10)~
(4) NalCr(NH.~ ' (l1)(Co(Py),CLJ
(5) Mn(acac). (12)(Ni(NH,>.JCh
(6) K,,(Fol(C,04hl, (13)Ni(dmgl:t
(7) Prufl5ia.nBlue, TumbuD's BIut:. (14)(Cu(NH.~

And b8.ndling of air .nd mol!JtI1relIeIlllitive rompounde involYms vacuUIn 1Jnl,s.
1. synlhr5is lind thermlll aru.1yD of group n melal oxalate hydrate .J. Chern.

Ed.;1988,6,;,1024
2. AtomlcahK>:tptiOn analyllisofMg.!tCa.
3. RelatiVe sllbility' ofTh(IV) ielld(IV). PrepanotiOn of aD'IlrIonium hexachlorostannate

(NfLbSnOo, umnonium he:xlicllloroplumbllle (N}L)zPl:ICl..
4. Synthe!lis ofmetalllCetyliacetonate: Magnelil: momen~ IR, NMR Inorg. SynJh, 1957,

,; ,130; 1963,1, IIG.
5., Bromlnlltion ofCr(IlOlC). . J.Chem.Educ; 1986,63,90.
6. Separnon of optical isomer of d.(Co(en),Cl, )CI. J. Cheln.Soc.; 196«1.4369.
7. o..lI!rmiN.tion ofCJ(III) complexes.

[Cr(H,O)o)NOs3H.O, (Cl"(Ii>O).Cl,]Cl.2H,O, [Cr(en)o)Cb" (Cr(.each). Inorg. Synth.
1972,13,184. '1

•
,
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8. Preparation ofN,N bis(Sllkylaldehyde) eIbeIenedilmine, IUIJenJL,Co(81len) J. Cheot.
Edue: 19'77,stW; 19'73,50,670.
Determination ofO! absorption by Co(saJen) . AoctChem. Res; 1975,8,3M.
RelIction of oxygwo adductwith 0fCl, (daoxygenation).

9. Reaction of Cf(DI) with • multldentatel:lgand ;. klnelb" ---••••-- ••-tent (VisIble ~
O.EOTA complex) J.A.CS.1953, 75,5670.

S,.,..hnphoklmetrk~ (Minimum2)
1. Mttnga_/ Chromium! Vanadium in ltt:e<!I!laDl.ple
2. Iron- pheJIIIIRUtroUnecomplex: Job'&method of oontlneous variations.-
RiU'ne POOIomehdc Detra •••ln..... (mirlln'ulm 2)
1. N. &:Kwhen Pl'f'!l4"llt togelIter.
2. Life.

CH-802 - Laboratory CouH in Orpnk CItend!hy

""""'""" ...."...SepaIlltWn. purifiCAtion and identifia.tion of compounds of (minlmum fuur) binary
mroures (two 80Iid or one liquid and one 801id) and (minimum four) t2rDaJy IIIbdureJ
(three lKllids or two liquid!! &. one IIOIidor two lMllids&. one Iilpjd) including tic for
checldng purity of Rpuated compounds, cheatJall tests and lIpoctloecopk ~is.

Orpok SynIhes- •..
The flX2l6n shoukt illustrate the UlJl!of organic ~ctions &. reagents and aho the
purification of prodllC1ll by teaylltal1Wltlon Ol' fracticm4titm &: dtmmatograpltic
ll!cluUques.
One step tynthellirl (minimwn five)
Acet:YI.tIon: Acef¥lation of cboJesterollUld ~.Uon Or cllolesteIy14Cetlte by column
chra_tognophy
Oxli:Qtion : AdIpic add by cluomk: add oxklatlon of c:ydc>hexanol
Grignard Iftction :Syntbelli!l of biphenylmetlulnol from benzok acid
Aldol condensation; DibeI\Zl.I.~ &om benzaldehyde
Sandmeyer reliction; p-ChlorotoJuene from p-toluidine
AC@folIcetk••••. COftdenMtion:Synth<sB of ethyl-n-butyIaCl!m.~te
Cannl7.laro lNction : 4-Chlorobenzaldebyde as substrate
FriOOelCrafts~: Il-Bmwyl propionil: acid from sa<Xinic anhydride and boollWlll!

ArotNItIc electrophllic subll1tutl.oll9 :Syntbeds of p-nitroAniJinlo.and p-bromoanlline
Multi IdEpsyntbl!'Iis (minimum three)
PhotochemicAl reaction
Benropbenone ----+ Benzplilllcol ~ BenzpiNcolone
BAckmann rearrangement: Benzanilide &om benzene
:Benzene ---. Benzophenone ---. BenzophenoDe oxbne ---. Bezmilide
Benzllic add l'ft~t : BenziIk: add &om benzoin
Benwin ----. Bem.il ----+ BenziIic ICid
SynthI!8B ofhele:tOl.Yclic compounds
Sta-up lJ)'lttbesis ; Prep.r.tioIt of quinoline &om aniline, Fisher-Indole lJ)'ntbsis :
Preparation of 2-pbenylindole from phenylhydrazine.
S)'nthesB using microwave!!
Alkylation of diethyl malonate with benzyl chloride.
Synthesis using phase t:randier catalyst
Alkylation of dietbyl malonate or ~ Ila!toIa!bIte widt an aD<y1ba1Ide.

QIlaalibdhe AlWyrJIa
D!!tenninlltion ofdte pe:••:eni:sge or n'umber ofhydroxylgroupsin an organic compoum
by IlCetylation method
Estimnlion of arnlnes/pbenols using bn:matl! bromide llOlutionj or aeetylldon method.
D!!termirmtion of Iodine aDd SlIponilkation vallll'tl of an oil sample.
Oetennin.tion oflX), COD llIld BODofwater lIUIple

•
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Numbet of hours for am experiment: 3-4 houils
.A list Of~'~diffclellt t-d~ •• given below. 'JYJ>i<'al €XJH'lhnenb lUI!'
lIDbe seIedI!d from e.:dl type. ,students are required 10perform at least30 experiments.

Error A8alyIJI' oiDd:s1alkdkid Thda ADa1ysJs
ErrorS;,typeI'.of errors.. -minimization of eFl'Ofll; error distribUtion CUl'VeI, precision.
_at'ClUacy and mmbiilation; statl!llil:lll treatment for error llM1ysU, lJtadmt 'l' test,. J\I1Il
hypothese, rejection i:ri&eriI.F 4: Q test; 1int'llI,,eg;asion lnl1ysi9, curve fitting
Call1nation ofvobunemcappuatus, burette pipette and standard fJek.

,

o

". ,

••••••••••••To study sWfIlce teDBion-conrenllll.lioD rektionShip for solutions (GibbIl'
equation).

PILlM!Eq1lllibria
(i) Det-rmi1ultiort o{eongruenl: compotition and IeDtpembire of. biJiaay ')'Stem

(e.g., dlpheny1un1ne-benzophenone syBtl!m)
;(li) _ Detennlnation of gIu8 transition lemJ'l"lllbm! of a given, salt (e.g.. CitCh)

conductometrically. _ -
(ill) - To construct the phase dagram for tmee component ~Iem (e.g., chlo'"iV~"mm-.

acetic acid-wa.w). ' -

a;....kal Kiiudio
(I) Ddermimtiali of tbli' effect of (a) change of temperature (b) chanv of

00'" Piltr.tioti of reli~ lUld catalyst and (e) Ionic: st!%If. of the media on the
velocity constant Ofhydrolysb of an ester/iortic: retldirmll. -~

(u) Determination of the velocity C01l8tantof bydrotysia of 411l!tter/iooil: reaction in
mjcell.. mediJI .

. (ill.) DetenninaUOll of the rate CoiIstant _for tbe Olddalkln of iodide 10m by hydrogen
peroxide stUdying the kinetics as an iodine clock reaction.

-(iv) - Flowing dock reactiOm (Ref:Bxperimentll in Plty8ical ChemisUy by ShowirJalcer)
(v) _Detenninatio';, of 1he primaryllllit effect On the ~ of ionic reactions and

't:estini of the BlOIIIJtedrelatioMhip (illdinde ion is oxkli8ed by pemulplurote ion.)
(vi) OsdIlatmy ~cOOn.

Sol.lions _ I. •
(il Determinlltion of molecuJllr weight of non-volatlle .uul non-

electrolyte/ eledWlyte ..by cyoetopk me1hod md. to determine \he activity
coefficient of an eledlolyte.

(Ii) Doll\lnninatiOn of the degree of d •••••••• don of weide electrolyte and to study the
deviation frool. ideal behllviour that 0CClUSwith a .trong electrolyte.-- .'A;. Cond.dometry~ '

(i) Determination of the. velocity conttant,. order of the reliction and _tgy of
amvationfor _ponificalion of ethyl acetIlll! by sodium hydroxide
Conductometrica1ly. .

(Ii) DeterminatiOn oholubll1ty and solubility productofsparingly 9OIuble,!lA1tl1(e.g.,
~ -saso.) ronductometrically.

(iii) Detennlmtidn. of the strength of 5trong and weak adds in a given mixture
conductometrically;

(iv) 'To study the efl'ect of solVent on the conduclllnce of AgNQlJacetic acid and to
determine die degree of dissociation and quilibrium conslllnt in different
solvents and in their mixtUres(DMSO, DMF,diOXAne, acetone, wlitl!l")and to tetlt
the validity tlfDebye-Huckel-OnBiIger theol)'.

(v) "Determinatiltnof the activity Coefficient of Zinc 10M in the solution of 0.002 M
z;incsulphate, UIIIngDebye Huckel'slimlling aw. '

10
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I
B; Pot1!ntiOmetry/pH meiry - . '
<iJ ' Determination of stmegth6 of Iul.lides in ll.mixture potentiometrically.
(il) Deterrninlltiod of the valency of mercurousloM potentiometrically. .
(ill) Th!l:I!rminatiorl of the Iltrtmgtb of lItrong and weak acids in. givnt mixbu'l> U9Utg

a potentiome~r IpH meter.
(iv) ,'tktennination oftemperllture dependence of EMF ofa C1!ll
(v) Del:erJnb,atiori Of thl! formation ,constant of silver-ammonla complex attd

sloiclUometry'Of the complex potentiometrically.
(vi) Acid-bl!lsl!tltitltion lna non-aqueolJ9 med. \l8ingll pH meter.
(vii) 1Jetenninatiori of the activity and activity coeffident of eledroly1es.
(vill)' Oeb>nninlltionofthe dissodationoonstllnt of llcetic add in DMSO, DMF, acetone

.nd dllrolnl' by tl.trating It with KOH. '
(ix) DetermiNtion of the dissociation oonslll.nt of monobasicJdIbasic lldd by Albert-

- Serjeantm~thod. .
(x) Determination of thermodynamic constants, t.G, tS lind 6H for the reaction by

e.m.f. melhod.
(Xi) Zn + H3S0t ~iZnS04 + 2H

,,
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J1(JI'CH-1lrl. ••. 202 (OrganiC Chemistry)

L Advanced Organic Chernlstry-Relietlons, Mechanism aDd Structure, Jeny March,
. John Wiley.

2.. Advanced Organic Chemistry; F.-A. Cd"'}' and R J.Sundberg, Plenum .
~ A Guide Book 10MedllUli.'lm in Organic Chemistry, Peter Sykes, Longman.
4. Structllt'l> and Mechani9minOrganic Chemilltry, C. K. Iogokl, Cornell Univer!Ji~

- ,Press.. .,' __
s. Organic Chemistry, R. T. Morrison.nd R N. Boyd, Prentice-&ll.
6. Modem Organlc Reactions, H. O. HoulIe;: 8eIljIun1n.
7'- Principles of Organic Synthesls, R. O. C. Nonnal.nd J. M. Coxon, Blaekie AClldemlc

& Profuoolo""-
a. Pericydic Rellf:tionll, S;-M Mukherji, MAcmil"n, India .

. 9. Rl!action Mechanillm in Org.nk. Ch<,>mistry, S. M. Mukberji .nd S, P. Singh,
Macmillan,

10. S~by- of 0rg8n1i' Compounds, D. Nuipwi. New Age International
11. Slereochemlstryof Organic Compounds, P. S. Kalsl, New Age InIemationaL

:Far ClI -103 ••.283{physialC'-nkby} -
1. Phyilical Chemistry, P. W:AIIdns,ELBS .

. 2.- Introduction to Quantum Chemiatry, A. K. Cbandn, T.ta McG •• w HilL
3. Quantum Chemistry, Ira N. Levine, Prentice han.'-
~ Coulson's Valence, R. McWeeny. ELBS•

. ''''-

Books Suggested

F« CH-lOlk 2m ~ C:tu!misby~

1. AdvallC'ed Inorganic Chemistry, F. A. Cottlm and WilkimKm.John Wiley.
2. Inorganic Chemilltry, J. E. Huhey, Hupee &; Row.

-3. Chemistry of the Elements, N. N. Greenwood llIId A. HlIrrl!Ibow,Pergamon
4. _ Inorganic:Bloctro'iw::Spectrosoopy, A. B. P. Lwer, Elsevier.
5. MAgnetochemlstry, R L. Carlin, Springer Verl4g. oj> - -

6. CompreheIl8ive Coordinlltion Clu!mlstry eds.; G. Wilkinson, R D. Gillllrs and J. A.
MC1everty, PerglUl1on.

-7. Chemical Applications of GrOupTheory. F. A Cotton.

j,

, D,,
,

o
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C. Polarimetry
(i), Deb!rininatioil. of ,.te constant ror hydrolysis/inversion of sugar using •

polarlmetl'f .. '
(n) Enzyme kirn!tics - invl!IlIion of sucrose

,,-,' -
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So Chemical KinetiC!l, K. J. Laidler, Mcgnw_Hill.
6. Kinetics and Mechllnism of Chemical TrAII!lforDl4tions, J. Rajaraman and J.

KuriAoose, McMillan.
7. Micelles, Theoretical and Applied A8poc1!1,V. Moral, Plenum
&. Modem Electrochemistly VoL I and Vol. II. J. O. M. Bockris and A. K. N. Reddy,

Plenum. ,
9. Introduction 10 Polymer Science, V. R Gowarikar, N. V. Vishwllnathan and J.

Sridhar, Wiley PAstern.
10. The Chemistry MatheIIlAtics Book, E. Steiner, Qxfurd Universily Press.
11. Matrnmatk$ fur ChemwlJy, Doggett and Suidiffu, LOllgIlum.
12. Mathematical Prepllt>l1Wnfur Physiall Chem:i5try, F. Daniels, McCmw Hill
13. Chemia! MathematiCl, D. M. Hir5t,. Longman.
14. Applied Ma!hemlltiCB fur PhyBiciliChemi,tIy, J. R. Bur.ott', Prentire Hall.
IS. "BasicMathematic!l forChemists, Tebbutt,. Wiley., ,

I'
I
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Far CH-IM SJH!drO!Kopy-1
1. ModemSpectroscopy, J.M. Hollu, John Wiley.
2. Applied Eledron Spectroscopy for Chl=lcal Analysis Ed. H Wlndawi and F.l... Ho,

Wiley lnterscienre.
3. NMR,. NQR, EPR and MOIIfibauerSpedfOlicopy in InorgJInic ChemelJy,R V. Parillh,

EI1isHarwood.
4, Phy,icalMethod, in C1lem"try,R. S. Drago,5<lunders College.
5. Introduction to Molec:ular Spec:troscopy, G. M. Barrow, MLGraw HilL
6. Basic Principles ofSpectlosropy, R OIang. MLGraw HilL
7. Theory and Applications of UV Spectralcopy, H. K .Jaffe and M. Ol'chln,. IBH.

"""'M,
8. httroduction to Photoelectron Spectroscopy, P. K. Ghosh,. John Wiley.
9. Introduction to Mllgnetk Resonance, A CRrrington and A. D. Maclachalan. Harper &.

Row.

o

~ F••CH.101S~.U
1. Praeticlll NMR spectroscopy, ML.Martm,. J.J.Delpeucb and G.J.Martln" Heyden.
2. Specbometric identification of orgnnic compounds, RMSilvel'!ltein, G.C.8alJll1erand

T.C. Morrill,. John Willey.
3. Introduction to NMRspectrosoopy, RJAbraham, J.Fisher and P.Loftus, Wiley.
~ Application ofspectrosropy of organic compoundll, J.ROyer, Prentice HaD.
S. Spectroscopk method in organic cheml5tIy, D.H.Willams, I.F1eming. Tatl'l

McG •.•w_Hill

QI-OOl,. 002 A:003: laboratory Course-I A:labol:aiory Course-D
1. Vogel's Tel<tbook of Quantitative AI\ll.1ysi8,reYised, J. &ssett. R C. Denney, G. H.

Jeffery and J. Mendhan, ELBS
2. Synthesis and. Characterization of Inorganic Compounds, W. L. Jolly, Prentice Hall
3. Inorganic experimenls, J.Derek Woolllns, VCH
ol MicroscaI2 Inorganic Chemistry, Z.52Jl.fran,.RM.Pike &MM.5ingh.. Wiley
5. Practicll.1Inorganic Chemi!iby, G.Man &B.W.Rod<ett,. VanNOI'itrlll1d.
6. Experiments and Techniques in Organic ChemistIy, D. Pasto, C. Johnson and M

MIller, Prentice HaD
7. MilcrosCll!e and Microsc4le Organic Experlmenls, K. 1..Wfililunson, D. C.1Watb.
8. systematic Qualitative Organic Anal:ysis, H. Middleton,. Adward Arnold.
9. Handbook of Organic AnalysilrQunlitlltive .nd Qwu\titative, H C1aJk, Adward

Arnold.
10. VogeYsTel<lbook ofPnlctical OrganicCbemiMry, A. R TatcheD, John Wiley
11. P1:acticalPhysical Chemi!ltry, A. M JlIIOe8and FE. Prichard, Longman
12. Findley' fl Practlaol Physical Chemistry, B.P. Laritt,. Longman
13.Experimental Physical Chemistry, R. C. Das and B. Behera, Tata McGraw

Hill, 0' I~.,~~, l'''''' . ~04' \'11--
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