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CURRICULUM
Hemchandracharya
North Gujarat University,Patan.
M.Sc. (Chemistry) (WEF June:
2019)General Information of Semester I &II

'l : ‘ : -+ . Syllabus According To CBCS Pattern

I. The medium of instruction, question papers as well as answers in exanmiinations
will be Englishonly.

2. Passing standard: 40% As per the revised rules and regulation of
Hemchandracharva North Gujarat Umversny Patan. (Aca/Axs/744/20I8 Date
27/4/2018), ‘

3. Viva voce will be pertaining topracticals. ity

4. ThedegreewillbeawardedinM.Sc. (Chem|stry)mspecnahzedbranch The curriculum
will be common for semester = | & semester — 11 for all branches.

5. The result sheet of all semesters will contain the name of elective papers selected
- ....by the candidate. the grade and the creditsecured.

6. A maximum of 10% students passing second semester may be dllowcd for
dissertation at the 4™ semester. Such students will be exempted from practical as
well as viva of fourth semester, in licu of that the dissertation of candidate wil! be
assessedwith 60marksofdissertationandS0marksofthevivaoidissertation.

If the number of students willing to opt dissertation exceeds 10%
dissertation will be given on the basis of merit of combined marks of first and
second semester. The dissertation will be aliotted to the students in the beginning

- of third semester by héad of the department/ P.G. Center. _
. 7. Intake of students ever); center 25 (organic branch) 15 for Inorganic & physical
' branch,UniversityDepartment.55(Inorganic.OrganicandPhysicalbranches)
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8. For semester, l &Il

; The internal evaluation for total 120 marks will be done as per the
continuous evaluation process as under

Marks <
a) Weekly test of theory(minimum$8). 56 :
b) Internal Practical examination (onceasemester) 20
c) Students seminar (OnceaSemester) - 14
d) Problem Solving /NewPractical - 06
e). _Bookrevuew(lnstudentsownhandwntmg separatebookforall) : 07
f) Project work assessment (separateforall) 07
g) Quiz/Questionnaire : 10 .

Total 120 O il

9. A batch of ChemistryPractical will consist of 20 students per teacher. 4 )<

oq;'ab’_»fs.

10.For semester I, the paper, CHNN-401,.CHNN-402, CHNN-403, CHNN-404 are

compulsory Furthermore. students will have chmce to select any one of CHNN-
405 A, CHNN-405B, or CHNN = 405C.

11.For semester I, the papers, CHNN-501, CHNN-,SOZ, CHNN-503, and CHNN-
504 are compulsory. In addition, the student has a choice to select either CHNN-

505 A or CHNN-505B.

12. For all the semesters, the total marks will be given out of 600 The cumulative
grade will be as per universityrules, '

ote:During the preparation of this curriculum, ample care is taken for consideration of -

the followings:

w.rn',co.w?

“University,Patan.
G. NET (NATIONAL ELIGIBILITY TEST)cumcuium :
13. As per recent directive from university, all the 4 credit as well as 2 credit courses will

have mternal marks as indicated in the table.

Model curricutum ofU G. C
"Concept of continuousevaluation
CGPA (Cumulative Grade Point AvcrageCredit)
CBCS (Choice Based CreditSystem)
Semesterapproach
Revised rules and

regulation of Hemchandracharya North  Gujarat

14. For university Examination for each batch, maximum - 3¢ students / three

examiners / 3days.

15. The mark distribution of 150 marks of practicals will be as under from — (CHNN-
406 + CHNN-407) - M.S¢ -Sem "

Inorganic Chemistry : 4,{‘?51%’571% (Qne full day )
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Organic Chemistry : 40 + 10 Viva (One full day )
Physical Chemistry : 40 + 10 Viva (One full day )
Total : 150 Marks ~

For M.Sc. Sem — Il the distribution of 150 marks will also follow similar pattern

- and the exercises will be from CHNN — 506 + CHNN - 507.
Onédayqachfqunorganié,OréanicandPhysicalchemistdbranch,MarkswiIlbe 50
- from each branch and hence total practical marks will be 150 (including viva), for

CHNN- 4()6 and CHNN-407 for semester 1. Similar pattern will be for MSc.
semeslerll ' '
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Hemchandracharya
North Gujarat University, Patan.
M.Sc. (Chemistry) (WEF June: 2019)
Semester End Examination
Semester — 1"

Work

Paper No. Subject - _ | External | Internal

TR

Credit
Load e e Marks | Marks
60 Hrs. CHNN-401 “Inorganic . 70 30 4
. Tk AT | Chemistry ’ : :
1,60 Hrs. CHNN-402 Organic : 70 30 4
: "~ | Chemistry : :
60 Hrs.. CHNN-403 | Physical =~ g & 130 4 .
| Chemistry ‘ tE 5
60 Hrs. | CHNN-404 Symmetry, - ‘ 70 30 14
' GroupTheory&
. Spectroscopy :
130 Hrs CHNN-405 A -| Computers for 35 15 2
; Chemists
~430 Hrs CHNN-405 B | Computational 135 15 2
sy Chemistry : »
30 Hrs CHNN-405 C | Organic Spectroscopy 35 SIS B
90 Hrs. CHNN-406 Ptacticall .. . - }-ese B , 3
90 Hrs: | CHNN-407 - | Practical [I. -~ [===s | emmee 3
Total - ‘ 465 1138 24

*EachCHNN-406andCHNN- 407|ncludes30marksofvwamthetota!oﬂ 50marksof viva
voceexamlratlon ( Details as shown in 15.)

Workmg per semester minimum 90 days (l5weeks)
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CURRICULUM
HEMCHANDRACHARYA

NORTH GUJARAT UNIVERSITY; PATAN
'M.Sc. (Chemistry) Semester — 1
Course: CHNN — 4!)1 (Core compulsory)
. Inorganic Cherﬁistry _

1 Stereochemistry‘and Bonding in MainGroupCompbunds 12 Hrs :
VSEPR, Walsh diagrams (tri- and penta- atomic molecules), d-p,1 bonds, Bent rule and -

' 'fenergetics of hybridization some simple reactions of covélehtly bondedmolecules.
A1 Metal- -Ligand EquilibriainSolution i ‘ 8Hrs
- ‘Stepwise and overall formation constants and thelr mteractlon trends in stepwise

_constants, factors affecting the stability of me(al complexes wnh reference to the nature of
metal ion and ligand, chelate effect and its thermodynamic origin, determinalion of binary
formafipn constants bpr - métry and spectrophotometry. »
I Reaction Mechanism ofTransitionMetalComplexes’. ‘ 24Hrs
Enérgy profile of a reaction, reactivity of metal complexes, inert and labile complexes,
kinetic application of valence bond and crystal field theories, kinetics of octahedral
sﬁbstitution, acid hydrolysis, factors affecting acid hydrolysis, base hydrolysis, conjugate
base mechanism, direct and indirect evidences in favour of conjugate mechanism, anation
reactions, reactions without mefal ligand bond cleavage. Substitution reactions in square :
planar complexes, the trans effect, mechanism of the stibtitution regction. Redox
reactions, electron transfer reactions, mechanism of one electron transfer reactions, outer-

sphere type reactions, cross reactions and Marcus-Hush theory, inner sphere type

reactions.
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IV Metal-LigandBonding 16Hrs

Limitation of érystal field theory, molecular orbital theory, octahedral, tetrahedral and

square planar complexes, n-bonding and molecular orbital theory. |

Books Suggested R P v
1. Advanced Inorganic Chemnstry, F.A. Cotton and Wllkmson JohnWiley.

2 Inorgamc Chemistry, J.E. Huhey,Harpes&Row? : :

3. Chemistry of the Elements,vN.N. Greenwood and A. Earnshow Pergamon '

4. Inorgamc Electronlc Spectroscopy, A.B.P. Lever,Elsevier.

3 Magnetochemlstry, |23 B Carlm SprmgerVerlag

-6, ComprehenS|veCoordmatlonChemtstryeds G Wllkmson FLD. GlllarsandJ AT
McCleverty,Pergamon -
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CURRICULUM
HEMCHANDRACHARYA
NORTH GUJARAT UNIVERSITY PATAN
M.Sc; (Ch‘emlstry) Semester s 1 ‘
CouEse':CHNN—'{#OVZ(CAbi'ecomp.’:uT_éo'ry)
Organic Chemigtry |

I Nature of Bondmg mOrgamcMoIecules _

IOHI'S ;

‘ Delocahzed chemical bondmg—conjugauon Cross conjugatlon resonance, hyperconjugauon

(bondmg in fullerenes, lautomensm

Aromauclty in benzenoid and non-benzenoid compounds alternant and non- altemant

hydrocarbons, Huckel's rule, energy level of pi-molecular orbnals annulenes, anti— aromatlcny,

'homo-aromatncnty, PMO approach

. Bonds weaker than covalent- addmon compounds, crown ether complexes and cryptands,

iynclusion cbmpounds, cyclodextrins, catenanes and rotaxancs.
1l Stereochemlstry “ _

. Con"or'nauonal analy31s of cycloalkanes decalms effect of confornatlon on reacnvny,
ronformauon of sugars, steric strain due to unavondable crowdmg \ ‘
Elements Qf symmetry, chirality, molecules with more than one chiral ceniter, threo and

. erythro isomers, methbds of resolution, 6pti¢al purity; ehantiotopic and dia'_lstereo.to.picbv :

atoms:' groups and faces, stereospecific and stereoselective syn(hesis vAsymmetr'iAc.

~syntheSIs Optical activity in the absence of chlral carbon (btpheny's allenes and |

spiranes), chirality due to helical shape

‘Stereochemistry of the com_mljn_ds gohtaining i'iitmger_\,_sulphu‘r‘and ‘phosphorus.

: "Ill Reactlon Mechamsm StructureandReactwﬂy
‘ ”[Types of mechamsms, types of reactlons thennodynamlc and kinetic reqmrements

kme\lc and thermodynamlc control Hammond's postulate, Cumn Hammett pnncxple

15Hrs




Q-

Potential energy diagrams, transition states and intermediates, methods ot"determining
: mechanisms, fsotope effects. Hard and soft acids‘andv bases. V

Genefation, structure, stability and reactivit)_/ of carbocationé,' carbanions, ;‘ree radicals,

Benzyne, carbenes and mtrenes :

Effect of structure on reactnvnty resonance and field effects steric effect quantltatlve

treatment. The Hammett equation and linear free energy relationship, substituent and

- reaction constants. Taft equation.

"IV (A) AliphaticNucieophilicSubstitution’ _ 15Hrs
The SN2, SN 1, mixed SN1 and S N2 and SET mechamsms
The neighbouring group mechamsm neighbouring group’ pammpatmn by Pi and sigma bonds

. anchimeric assistance. :
Classiéal and nonclgssical carboéations, phenonium ions, norbom)_ll system, common
carbocation rearrangemen'ts. App.lication of NMR spectroscopy in the detection of
carbocations. |

The SNi mechanism.

Nucleophilic substitution at an allylic, aliphatic trigonal and a vinylic carbon.

Reactivity effects of substrate structure, attacking nucleophile, leaving group and reaction e
medium, phase transfer catalysis and ultrasound, ambidentnucleOphile, regioselectivity. :
(B) FreeRadicalReactions ‘ - ‘ S 8Hrs
Types of free radical reactiéns', free radical substitution meéhanism, mechanism at an

aromatic substrate, neighbouring group assistance. Reacﬁvi!y for aliphatic and aromatic

substrates at a bridgehead. Reactvity in the attacking radicals. The effect of solvents on

reactivity.

Allylic halogenation (NBS), oxidation of aldehydes to carboxylic acids, auto-oxidation,

couphng of alkynes and arylation of arqmatnc Gompounds by diazonium salts. Saniﬁ éer

reaction. Free radical rearrangemenul;:}'F n reel;er rdactlon : :
4 S’@ . Ifc. Registrar.
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Books Suggested

No A

8.
9:

AdvancedOrgamcChemstry -Reactions, MechamsmandStructure JerryMarch John

Wiley.
- Advanced Organic Chemistry, F. A. Carey and R. J. Sundberg,Plenum.

A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.

Structure and Mechanism in Organic Chemistry, €. K. Ingold, Cornell UmvcrsntyPress
Organic Chemistry, R. T. Morrison and R. N. Boyd,Prentice-Hall.

Modern Organic Reactions, H. O. House,Benjamin.

PrinciplesofOrganic Synthesis,R.0.C.Normanand).M. Coxon, BlackleAcademlc&
Professional.

Pericyclic Reactions, S. M. Mukherji, Macmillan, Indna

Reaction Mechanism in Crganic Chemistry, S. M. Mukherji and S. P. Singh, Macmllian

10. Stereochemistry of Organic Compounds, D. Nasipuri, New Agelnternational.
1. Stereochemistry of Organic Compounds, P.S. Kalsi. New Agelnternational.
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CURRICULUM
HEMCHANDRACHARYA
NORTH GUJARAT UNIVERSITY PATAN
A : M.Sc. (Chemlstry) Semester 1
Course:CHNN—403(Corec_ompuIsory)

Physical Chemistry‘

_ Unit-1 (A)QuantumChemistry - oy |  15Hrs .

Introduction to Exact Quantum MechanicalResults

“The Schrodinger eq\j_ation and the postulates of quantum mechanics. Discussion of
solutionsoﬂheSchrodingerequationtosomemode!syétemsyizf,particleinabox,the harmonic ‘

- oscillator, the rigid rotor, the hydrogenatom. ‘ |
(B) Approximate Methods ' . :

_ The variation theorem, linear variation principle. Perturbation theory (ﬁfst order and non-'
dggenerate). Applications of variation method and pgrturbaition theory to the Helium atom.
Unit-T1 —(A)Ang‘ularMomentum e : 15Hrs ‘

: Ordmarvangularmomentum,generallzedangularmomentum eigenfunctionsforangular

momentum, eigenvalues of anguiar momentum, operator using ladder operators, addmon

of angular momenta, spin, antisymmetry and Pauli exclusionprinciple. -

(B) Electronic Str ucture ofAtoms . |

Electronic configuration, Russell-Saunders terms and coupling schemes Slatex -Condon

parameters term senaratxon energies of the pn: configuration, term separatlon energies for.

the dn configurations, magnetlc effects: spm-orblt coupling and Zeeman sphttmg,

introduction to the methods of self -consistent field, the virial theorém.

o A E1T1-("J1-'3ﬂdr&cl1
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(C) Molecular OrbitalTh_eory

Applications to ethylene,'buiadiene, cyclopropenyl radical

to extended Huckel i‘heovry.

Unit—[HThermodynamics ’ i ‘ | 15Hrs

Classical Thermodynamics

Brief resume of concepts .oflaws,thhgrmodynamics, free energy, chemical potential and
.entropies. Partial molar properties; partial molar free energy, partial molar volume and

partial molar heat content and their‘sigm'ﬁcances. Determinations of these quantities,

Concept of fugacity and determination of fugacity.

Non-ideal systems: Excess functions for non-ideal solutions. Activity, activity coefficient, -

Debye—_Huc'keI theory for 'activity coefficient of electrolytic solutions; determination of

activity and activity coefficients; ionic strength.

Application of phase rule to three component systems; second order phase transitions,

Unit-Iv (A)StatisticalThermodyn_ami_cs » 15Hrs
Concept of dis'tribution, thermodynamic prebability and most probable distribution.

Ensemble averaging, postulates of ensemble averaging. Canonical, grand canonical and

microcanonical ensémbles, corresponding distribution Jaws (using Lagrange’s methdd of

undetermined multipliers). ' : : i e N
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(B) Non-Equilibrium Thermodynamics

Thermodynarﬁic criteria for non-equilibrium states, entroby production and entropy ﬂqw,
entrbpy balance equations for different irreversible processes (e.g.. heat flow, chemical
reaction etc.) transformations of the generalized fluxes and forces, non equilibrium
stationary states, phenomenological equations, microscomc r'evers‘ibility and Onsager’s‘
reciprocity relations. électrokinetic phénomena; diffusion, electric conduction, irreversible

thermodynamics for biological systems, coupled reactions.

Books Suggested

Physical Chemistry, P.W. Atkins,ELBS.

Introduction to Quantum Chemistry, A.K. Chandra, Tata MCGI‘dWHI”

Quantum Chemistry, Ira N. Levine, PrenticeHall.

Coulson’s Valence, R. McWeeny,ELBS.

Chemical Kinetics, K. J. Laidler, Mcgraw-Hill.
KmetlcsandMechamsmofChemlcalTransformatlonsJ RajaramanandJ Kuriacose,
McMillan.

Micelles, Theoretical and Applled Aspects, V. Moroi,Plenun

Modern Electrochemistry Vol. I and Vol. II, J.O.M. Bockris and A.K.N. Fteddy,P!enum

B lmroduulontoPolymerScnence V.Fl.Gowarikar,N.V.VishwanathanandJ.Sridhar,
WlleyEaslem .
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CURRICULUM
HEMCHANDRACHARYA
NORTH GUIARAT UNIVERSITY, PATAN

M.Sc. (Chemistry) Se‘mes't._er -1 12
) : Co_urse:CHNN—404(Coréébh;[')uIsory)
i Symmetry, Group Theory & Spectrbscdpy

UNIT-0% Symmetry & Group Theory e T 16 Hrs

- "Outline of Symmetry elements and sym"'me'try Operation

* Schonflies ‘method for determ_ining the point group of the molecule_s. :

* . Multiplication ofsymmetry Operation and multiplication table for C,y Civ, Cy, )

*  Equivalent Symmetry elements, similarity transformatjon and conjugacy of Symmetry
Operation within the pojnt group oe. X e g xS : gl :

®  Matrics: Characteristics,types of . Matrices(common & special),and Algebra of
mazrices(Particularly Multiplication) : gl by
Use of Matrix and matrix representation of'symmetryElements and' Their point groups(using
variousVectors: position vector, translation vector, b’é;e vector) o

. I Representation :For HZO,NH3,BF;,PtCl4,PCls,SFb,POCIJ,,CCh,Cis &Trans N,F,. XeOF,

* Reducible anq | rreducible Representationg charactor Table |

*  Characteristics of irredicible Representation: The great orthogonality theorem

*  Construction of Character Table For C,v using properties of irreducible Representation

* _ Direct product and its utility.

UNIT 02 : Group theory and jts appli_czitions o, s ; s : 16 Hrs

* Character table and thejr presentation , : BT Bt i}

° Reduciign formula for reducible representation of any matrix presentation of particular point
groups " : : : :

*. Application ofsymmetry toAhybnd orbital, molecufar orbital

®  Hybridisation schemes for sigma-orbitals ( for AB, planar triangle, trigonal Pyramidal e.g
BF; & NH; | ABy : tetrahedral and square planar moleculcs e.g. CH,& [PtCl T i Allst ..
trigonal bipyramida) & square pyramidal e.g. PCis& IFs and AB, - octahedral e.g. SF, and pi-
orbital for AB; (e.g. BF,) ABq (e.g. SF,): e

i J

Application of Symmetry to molecular vibrations, interpretation of IR & Raman activity, -

(spectral data) ~ ; W W L LT
"~ Memch andracharys-.
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UNIT 03 : Unifying principles of spectroscopy. . 15 Hrs

Electromagnellc radiation,  interaction of electromagnetic  radiation  with  matter

absorption,emission,transmission, reflection,refraction,polarisation and scattering, Uncertainty relation
and natural Ime width and natural line. broadening, transition probability, results of the time
dependent perturbation theory .transition moment, selection rules, intensity of spectral lines, Born-

Oppenheimer approximation, rotationai, vibrational, and electronic energy levels.

UNIT 04 : Mossbauer spectroscopy : , 13 Hrs

. Introduqtion

" Interpretation of isomer shifts ' )

«

" Quadruped interactions

‘Paramagnetic Mossbauer Spectra

Mossbauer Emission Spectroscopy

. 5 Applicétion 5
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CURRICULUM
HEMCHANDRACHARYA :
NORTH GUJARAT UNIVERSITY, PATAN

M.Sec. (Chenmiistry) Semester -1 i

Cou rse:CHNN—405(A)(Eleé/t_ivecou rse)
~ Computers for Chemists

CHNN -405 (A) ComputersforChemists 30 Hrs 2H rs/week)

Thisis a theory-cum~laboratory course with more emphasis on laboratory work.

llntroductiop to Co’fnputersandComputing 8Hrs e
Basic structure and fuhctioning of computers with a PC as an j llustrative example.

Meniory, I/0 devices, Secondary storage. Computer langhages.‘Operating systems with:

DOS as an example. Introduction to UNIX and WINDOWS. Data-Processing, princibles of -

programming. Algorithms and flow-charts.

H Computer Programmingin}FORTRAN'/C/BASIC 10Hrs

(The language features are listed here with reference to FORTRAN. The instructor may
choose another language such as BASIC or C and the features may be replaced

- appropriately). Elements of the computer language. Constants and variables, Opera'tions

and-symbols, Expressions. Arithmatic assignment statement. Input and Output. Format

statement, Termination statements. Branching statements such as IF or GO TO gt Taaa e

statement, L?)GlCAL variables. Double. precision var_iables. Subséripted variables and

DIMENS.ION. DO statement. FUNCTION and SUBFIQUTINE, COMMON and DATA

statements. (Students learn the programming logic and these language features by ‘hands

~on'experience on a personal computer from the very beginning of this topic). -

7 gk e lfc. Registrar |
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ionic radii from experimental data. Linear simultaneous equations to solve secular

.bond ahgles, dihedral angles etc. of molecules extracted from a database such as

% -

Il ProgramminginChemistry 12Hrs
DevelopmentofsmalIcomputercodesinvolvingsimpléformulaeinchemistry,suchasvan der

Waals equation, pH titration, kinetics, radioactive decay. Evaluation of lattice energy and

equations within the Huckel theory. Elementary structural features-such as bond lengths,

Cambridge database.

Books Suggested, ks

~Computers and Common Serise, R. Hunt and J. Shelley, PrenticeHall. o :
Computational Chemistry, A.C. Norris. : . g
Microcomputer Quantum Mechanics, J.P. Killngbeck, AdamHilger.

Computer Programming in FORTRAN IV, V. Rajaraman, PrenticeHall.

An introduction to Digital Computer Design, V. Rajaraman and T. Radhakrishnan, -
Prentice Hall. -

e
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CURRICULUM
HEMCHANDRACHARYA
NORTH GUJARAT UNIVERSITY, PATAN

M.Sc. (Chemistry) Semester - 1
: C’ou_irse:CHNN—'405(B)(Electi.v'eco_u rse)
Combutational Chemistry
i Fortran/C Programmil;g andNumericalMethods ; 15 Hrs
.' Advanced | programming features of FORTRAN/C Basic theory, discussion of algonthms : 4 :
) and errors for the followmg numerlcal methods Examples from chemlstry should be Ly E
d selected for |Ilustrat|ng the methods The teacher may selecl ANY THREE ofthe followmg
“subtopics consndenng the. background of students, available time etc.
a. Solution of Equations
 Bisection, regulér falsi, Néwton ;—Fiaphson and related methods for solving polynémial and >
transcendental equations. Convergence. érrors ar_)d ill-conditioning.
b. Linear SimulténeousEqua;ions o
* Gaussian elimination, Gauss -Seidel method, Gauss-Jordan method. Pivoting
stfategy. Errors and ill conditioning.
' Flgenvalues and MatrlxDlagonallzatlon i T « ‘_ .-
‘ Jacobl and Householder methods, analysis or errors. _
d. Interpolation -~ = _ i e : ‘ '
Newton forward and backward difference, central differenced formulae. Lagrange aﬁd
Hermite interpolation. Polynomial wiggle problem. b
e..vNumericalDifferénliation - .
SOIutlon of simple differential equations by Taylor series and Runge-Kutta methods
; fNumencallntegrat-on
Newton-Cotes formulae, Ron;berg. integration, errors in integration formulae. _ 'l

The students should develop computer programs for some of the above numericalmethods.
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11 Running of AdvancedScientificPackages : b, 15 Hrs

~ The students are expected to get hands on experience of running a few selected -

advanced level scientific software packages after a brief introduction to the basictheory

and methodology. ab initio quantum chemical packages such as GAUSSIAN/GAMES with

carefully designed exercises for illustrating various features of the packages.

- Books Suggested

The Chemistry Mathematics Book, E. Steiner, Oxford UniversityPress.
Mathematics for Chemistry, Doggett and Sublifte, Longman. :
Mathematical Preparation for Physical Chemistry, F. Danieis, McGrawHill.
Chemical Mathematics, D.M. Hirst,Longman. g

Applied Mathematics for Physical Chemistry, JR. Barrante, PrenticeHall.

-Basic Mathematics for Chemists, Tebbutt, Wiley.
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~ CURRICULUM
HEMCHANDRACHARY A
NORTH GUJARAT UNIVERSITY, PATAN

M.Sec. (Chemistry) Semester - 1
C(_)urse,: CHNN—4 05(C)(Electivecon rse)

Organic Spectroscopy

g .Unit ~1: I3C-NMR S'pectroscopy

lnfroducti'o_n, Chemical Shift, Splitting of Signal, CMR Specirum of Some Important
Compounds Examples '

* Unit o 3 MASS Spectroséopy

METHODS, MOLECULAR ION PEAK (MIP).- BASE PEAK, lsotbpe Abundance,

ISOTOPE PAEAK METASTABLE ION PAK, FRAGMENTAT]ON, Mass Spectrum of
Some Important Compounds, % N

Unit-3 . Problems Based on UV, IR, NMR and Mass Speétfoscopy

REFERENCES -

* Organic Chemistry by Morrison & Boyd
* Organic Spectroscopy by William Kemp

. ’Spect?oscopic Techniques. for Organic Chemisis by James W: Cooper -
. Spectroscopy of Organic Compounds by P. S. Kalsi '
* Organic Structural Spectroscopy»by Lambert, Sharvell, Lightner & Cooks

* Spetrometric Identification of Orgnaic Compounds by Silverstein and Webster .
* Organic Spectroscopy by V.R., Dani '
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M.Sc. SEM -1

Practical 1

CHNN - 406 (Inorganic + Organic)

Qualitative and Quantitative Analysis
A. Lesscommonmetalions—TI,Mo, W, Ti,Zr,Th,V,U(twometalionsincationic/anionic forms) -
B. Insolubles - oxides, sulphates andhalides

Books Suggested

b . Vogel' sTextbookonuant|tat|veAnaly31$ revised,). Bassett R.C. Denney,G H
* Jeffery and J.Mendham,ELBS
w v 2.. Synthesis and Characterization of inorganic Compounds W. L. Jolly, PrenticeHall
: _ExpenmentsandTechmquesnnOrgamcChemnstry,D Pasto,C.JohnsonandM.Miller,
Prentice Hall ; .
Macroscale’ and Microscale Organic Experiments, K. L. Williamson, D. C.Heath.
Systematic Qualitative Organic Analysis, H. Middleton, AdwardArneld. -
Handbook of Organic Analysis- Qualitative and Quantitative, H. Clark, AdwardAmo]d
Vogel's Textbook of Practical Organic Chemistry, A. Ft. Tatchell, JohnWiley
Practical Physical Chemistry, A. M. James and F. E. Prichard, Longman
Findley's Practical Physical Chemistry, B. P. Levitt, Longman

0 Fxperlmental Phys:cal Chemistry, RC. Das and B. Behera, Tata McGraleli
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7", Books Siiggested’.

'-.'Ofganié Synthesis = = - ot : ' o : o

.‘O'xi'dation: Adipic acid by chromic acidvox'idation of cyclohexa’rio'l

Grignard reaction: Syhthésis of triphehyl_meth_anol from benzoic acid ey s ' T

e A'ldol'co.ndens'ation:' Dibenzal écetdrié from ben'ialdé_li).?de

-Sandmeyer reaction: p-Chlorotoluene from pétbluidfn_é g

Acetoacétic ester Cbndensa’tiOn: Synthesis of ethyl-n-b‘utylaceto'acetate by _A.E.E.' cOn‘d_enS'atioh'.'_

' .A"j'rb’matic 'elecifophil ic SustitUt"ions:'S}'hthesis of p;nitroéﬁfl ine and p-ermdar‘iiﬂl’i'hé' gtk
3 Thé Products ﬁ1ay be Charécterized by Spectral'other'Tééhnques . Wi

: Qh':in'titatiVe Analysis -

‘Estimation of amines/phenols using bromate bromide solution/or acéty"la‘tioh_'rrie_thod 5

Déter_mination of lodine and Sapo'niﬁcatidn"values of an oil sample, * . .-

. Determination of cop of water sample

1, Vogel"sTcxtbookonUantitativeAnaf is,
Jeffery and J.Mendham,ELBS Sg A1

2 Synthesis and Characterization of inorgani¢ Com
Ex‘perirr:entsandTechniq

- Prentice Hall 0N S

s i ;
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SEM -1

Practical - 11

CHNN 407Phys1cal Chemistry

Error Analysns and Statistlcal Data Analysis

Errors, types of errors, minimization of errors. error dISU‘IbUIIOn curves, precus:on accuracy and
"comblnauon statistical treatment forerror analysns student ‘t’ test null hypothesns reJecnon
criteria, F & Q test; linear regressmn analysns curve fitting,

Calibration of volumetnc apparatus, burette, pipette and standard flask. -

Adsorptlon
% ‘ . To study surface tensuon concentration relauonshlp for squtnons (Gubbs equauon)
.Phase Equnhbrna * R
) Determ|nauonofcongruent(:omposmonandtemperatureofablnarysystem(e
| anhenylammen benzophenonesystem) : _ _ ®
(n) Determmatlon ofglass transition temperature of a given salt (e.g. CaClZ)
conductometrically. "’
(iii) Toc0nstructthephased1agramf‘onhreecomponentsystem(e g. chlorotonn—acetlc Acid
- - -water),
I, Chemical Kinetics 5 “ _
(i) Deterrmnatlonoﬂheeﬂ'ectof(a)Changeoﬂemperature (b\Changeofconcenlratlonof
reactants and catalyst and (c) lonic strength of the media on the velocnty constant of
' nydrolysns ofan ester/lomcreactlons

w

(ii)- Determlnatlonoﬂhevelocntyconstantoﬂwydrolymsofanester/ronlcreacuomnmlcenlar Medid

T
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Electrochemistry

A. Conductometry
(i) Determinationofthevelocityconstant,orderbﬁhercactionandenergyofaétivationfor
saponification of ethyl acetate by sodium hydroxideconductometricalIy. v

(i1) Determinationoféolubilityandsolubilityproductofsparinglysolublesalts(e.g.,PbSO4,

BaSO4)conductometrically. ' ‘ .

(i) Determination of the strength of strong and weak acids in a
~ givenmixture conductometrically.

- Potentiometry/pH metry )

1) Determinatfonofstrengthsofhalidesina_mixtur‘epotentiomet_ricaliy.
ll‘)‘_ Detc_ermination.of the valenéy of mercurous ion'spot‘entiq.‘metrically.
lft;larimetryf : .

.(i)' Determinationofra;econstantforhydrolysis/ inversionoféugérusingapolarimetqr.

(iDEnzyme kinetics - inverSion ofsucrose
- Books Suggested

b Vogel'sTextbookonuantitativeAnalysis,revised,J.Bassett,R.C.Denney,G.H.
Jeffery and J.Mendham,ELBS :

2. Synthesis and Characterization of inorganic Compounds, W. L. Jolly, PrenticeHall

ExperimentsandTe'chniquesinOrganicCh_emistr’y,D.Pasto,C.JohnsonandM.M iller,
Prentice Hall E :

. Findley's Practical Physical Chemistry, B. P. Levitt,Longman
0. Experimental Physical Chemistry, RC. Das and B. Behera, Tata McGrawHill.

4. Macroscale and Microscale Organic Experiments, K. L. Williamson, D. C.Heath.

5. Systematic Qualitative Organic Analysis, H. Middleton, AdwardArnold. , :
6. Handbook of Organic Analysis- Qualitative and Quantitative, H. Clark, AdwardArnold,
7. Vogel's Textbook of Practical Organic Chemistry, A. Ft. Tatchell, JohnWiley

8." Practical Physical Chemistry, A. M. James and F. E. Prichard,Longman

9
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