NATEARSIIT DAY ANAND SARASWATI UNIVERSITY,
AJMER

UigdehH

SYLLABUS |

SCHEME OF EXAMINATION AND
COURSES OF STUDY

| FACULTY OF SCIENCE |-
M.Sc. CHEMISTRY

/d M.Sc. Semester I & II Examination
. (w.e.f, 2019-20)

M.Sc. Semester III & IV Examination
\ I (w.c.f. 2020-21)

| ALKA PUBLICATIONS -
. Purani Mandi, Ajmer |




r————— L p—np mE Tl

. Change in.Statutes/Ordinances/Rules/

‘The decision taken by the Academiec

- ~

Regulations Syllabus and Books may, from
time to time, be made by amendment or
remaking, and a candidate shall, except in so
far as the University determines otherwise
comply with any change that applies to years
he has not completed at the time of change.

|

Council shall be final.

| W@ﬁﬁaﬁfl

— IR — ﬂ
- T weneE a1 qH; Fraio s afifemis
Freareell/fami / fafraal / wreseal a yeaenl o

giiad= foran ST Wehdl &, 947 fordl ot ufiadq <Rl

b

BT Bl A B &1d b fovafaenerd 7 e=ren
TehR H 31 92 7 <l 31 X B 1 39 YR & |
Tdl 9 9IGashH ol I 7 R 27 | famm aftee gnr

J

i

@ MAHARSHI DAYANAND SARASWATI UNIVERSITY, AJMER
Published and Panted by ALKA PUBLICATIONS, AIMER

a 0]145-2426301
for Maharshi Dayanand Saraswati University, Ajmer

e

J :

M.D.8.U. Syllabus /M.Sc. Chentistry /3

M.Sc. CHEMISTRY

SEMESTER SCHEME OF EXAMINATION

The maximum marks of cach Semester Examination will be 300 . There
shall be two semesters in one year and four Semesters in all. 11 will be
necessary for a candidate to pass in the Ltheory as well as in the praclical
examination separately.Criteria for pass percenlage and division will be
as per Lhe university policy for Semester Scheme prescribed uniformly
by the umversity.
There will be four papers in each of the four Semesters and | 6 papers in
all. Each paper will nave maximum marks of 5C and examination will be of
3 hours duration. There will be one Practical Examination of 7 hours
duration in one day with maximum of 100 marks in every Semester.
Each theory paper is assigned four hours per week of teaching. Practical
classes are assigned three continuous periods of one hour each per day
{18 hours per week). Seminars are assigned two hours per week which
includes seminar presentation alongwith 1ext submission.
Scheme of examination in Individual Semester and distribution ufmﬂrks
in each paper will be as under :

Curriculum & Scheme of Examination for M.Sc. Chemistry

Semester Number Total Marks

And Paper Nomenclature

semester |
Paper -1 Inorganic Chemistry 50
Paper-11 Reaction Mechanism — | 50
Paper-111 Physical Chemistry —1 30
Paper-IV Computer and Diffraction Methods 50
PaperV Practicals (including Seminar of 15 marks) 100
_ Total 300
Semester |1
Paper V] Coordination Chemistry 50
Paper VII Reaction Mechanism -IT and Stereochemistry 50
PaperVIII.  Physical Chemistry- 1] 50
Paper X Group Theory and Spectroscopy 50
Paper X Practicals (including Seminar of | 5 marks) 100
| Total 300
Semcester 11
Paper XI Spectroscop | 50
Paper XII Photochemistry and Solid State Chemistry 50
Paper XIII  Environmenlal Chemistry 50
Paper XTIV  Chemistry of Life 50
Paper XV Practicals (including seminar of 15 marks) 100
Total 300
Semester I'V
GroupA
Paper XVI A Cﬂnlempnrary Inorganic Chemistry 50
Paper XVIIA Bioinorganic Chemistry _ 50
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Paper XVIILA Advance Co-ordination Chemistry 50
Paper XIX A Inoreanic Polymers 50
200
OR
Group B
Paper XVIB  Organic Synthesis- | 50
Paper XVIIB Organic Synthesis- |1 50
Paper XVII1I1 B Heterocyclic Chemistry 50
Paper XIX B Natural Produets 30
200
OR
GroupC
Paper XVIC  Chemical Dynamics- | 50
Paper XVIIC Chemical Dynamics- [ 50
Paper XVIII C Electrochemistry- I 50
Paper XIXC  Electrochemistry- [ X0
200
OR
GroupD
Paper XVID Forensic Chemistry 50
Paper XVII D Anthropometry and Toxicolog 30
Paper XVII D Methods of lnsirumental Analysis 50
Paper XIX D Instrumental and Biochemical Analysis 50
| 200
Paper XX F{ractu:als {Foreach Group) 100
(tncluding Seminar of 15 marks) Total= 300

Grand Total =1200

M.Sc.CHEMISTRY
SEMESTER-]
' PAPER1-INORGANIC CHEMISTRY
Time: 3 Hours Max. Marks:50
N.u{r: - Paper is divided into three independent units. The question paper is
divided into three parts; Part—-A, Part-B and Par-C. Part A (10 marks) is
compulsory and confains [0 questions (30words each).Each question is of one
mark. Fart-Bl (10 marks) is compulsory and contains five questions at least one
from each unit. Candidate is required to attempt all five questions. Each question
IS nf'twn_ marks (100 words). Part-C (30 marks) contains six questions, two from
each unit. Candidate is required to attempt three queslions - one from each
Unit. Each question is of ten marks (400 words.).
Unitl

(a) Stereochemistry and Bonding in Main Group Compounds
VSEPR_, Iregular Geometry of molecules. ¢n~pr bonds, Bent rule and energetics
of hybridization, some simple reactions of covalently bonded molecules
(b) Metal Clusters |

Higher boranes, carboranes, metalloboranes and metallocarboranes.

M.D.S.U. Sylinhus / ML.Sc. Chemistry /5

Unit [
Fundamenials of Transition Metal Complexes
Encraey prolile of reaction, reactlivity ol metal complexes, inert and labile
camplexes. kinetic application of valence bond and crystal field theories, kineties
of octaledral substiuntion, acid hydrolysis, [actors affecting acid hydrolyss,
base hydrolysis and conjugate base mechanism direct and indirect evidences
in favour ol conjugate mechanism.

Unit 11
Reaclion Mechanismol Transition Metal Complexes
Analion reaclions, reactions without metal ligand bond cleavage. Subslitution
reactions in squarc planar complexes, the trans cffect, mechanism of the
substilulion reaction. Redox reaction, electron transfer reactions, mechanism
of one electron transfer reactions, inner sphere outer-sphere type reactions.
cross reaclions, Marcus-Hush theory.
Books Suggested -
1. Advanced Inorganic Chemistry, F.A.Collon and Wilkinson. John Wilcy.

2. Inorganic Chemisiry, J.E. Huhey, IHarpes & Row.

3. Chemistry of the Elements, N.N. Greenwood and A. Eamshow, Pergamon.

4. Comprehensive Coordination Chemistry eds., G. Wilkimson, R.D. Gillars
and J_A. McCleverty, Pergamon.

3. Reaclion mechanism, Basalo Pearsen, Academic Press.

PAPERII-REACTION MECHANISV-I
Time: 3 Hours Max. Marks:50
Nele : Paper is divided into three independent units. The question paper 1s
divided inta three parls Part — A, Part-B and Part-C. Part A (10 marks} 1s
compulsory and contains 10 questions (50words each).Each question is of one
mark. Pari-B (10 marks) is compulsory and contains five questions at least onc
from each unit. Candidate is required (o attempt all five questions. Each question
is of two marks (100 words). Part-C (30 marks) contains six questions two [rom
each unit. Candidate is required to attempl three questions- one from each
Unit. Each question is of ten marks (400 words.).
UnitT

(a} Naturc of Bonding in Organic Molecules

Delocalized chemical bonding, conjugation, cross conjugation,
resonance, hyperconjugation, bonding in fullerenes,tautomerism.

Arcmalicity in benzenoid and non-benzenoid compounds, alternant
and non-alternant hydrocarbons, Huckel's rule, energy level of nt-molecular
orbitals,annulenes, anti aromaticity, homoaromaticity, PMO approach,

Bonds weaker than covalent bonds-addition compounds, Crown
ethers complexes and cryptands, inclusion compounds.
{b) Reaction Mechanism: Structurc and Reactivity

Types of mechanisms, types of reaclions, Lhermodynamic and kinetic
requirements, kinetic and thermodynamic control, Hammond’s postulate, Curtin-

Hammett principle. Potential encrgy diagrams. :
Generation, structure, stability and reactivity of carbocations,
carbanions, free radicals, carbenes and nitrenes. Effect of struciure on
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reaclivity-resonance and [ield eftects, steric effect.the Hammetl&: Tai equation,
linear free encray relationship. , substituent and reaclion constants.

Unit Il '
(a) Aliphatic Nucleophilic substitution

The §, .2, Sy | mixed Syl and 5,2 and SET mechanisim
(b) Aromatic Nucleophilic Substitution
The ArS, 1, ArS 2, benzyne and Spy! mechanism. Reactivily-elfect

of substrate structure, leaving group and attacking nucleophile. The Von
Richter, Sommelet-Hauser and Smiles rearangemenls.

(c) Aliphatic Electrophilic Substitution.

Bimolecular mechanism-S.2 and Sgi- The S_ mechanism, electrophilic
substitution accompanied by dnubﬁ: bond shifts, Eﬁ"ecl of substrates, leaving
group and the solvent polarity on the reactivily.

(d) Aromatic Efectrophilic Substitution

The arentum ion mechanism, orientation and reaclivity, energy profile
diagrams. The ortho/para ratio, ipso attack, oricntation in other ring system.
quantitative treatment of reactivity in substrates and electrophiles, Diazonium
coupling, Vilsmeier reaction, Gallermann-kach reaction.

. UNIT-1I
rree Radical Reactions ,

Types of free radical reactions, free radical substitution mechanism,
mechanism at an aromatic substrate, ne;j ghbouring group assislance. Reactivity
for aliphatic and aromatic substrates at a brid gehead. Reactivity in the attacking,
radicals. The effect of solvent on reactivity,

Allylic halogenations (NBS), oxidation of'a Idehydes to carboxylic acids,

auto-oxidation, coupling of alkynes and arylation of aromatic compounds by

diazonium salls, Sandmeyer reaction. Free radical rearrangement, Hunsdiecker
Reaction |

Books Suggested

l.  Advanced Organic Chemistry-Reactions, Mechanism and Structure, Jerry
March, 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, C.K. Ingold Cornell

University Press.

Organic Chemistry, T.R. Morrison and RN, Bovd, Prentice-i1all
Modemn Organic Reactions, H.0. Housee, Benjamin.

Principles of Organic Synthesis, R.0.C. Norman and J.M. Coxon, Blackie
Academic & Professional.

8. Pericyclic Reactions S.M. Mukherji, Macmillan, India. |
9. Reaction Mechanism in Organic Che mistry, S.M. Muklierji and S.P. Singh, Macmillan.
10. Stereochemistry of Qrganic Compounds, D, Nasipuri, New Age International.

Il. Stereochemistry of Orpanic Com pounds, P.S. New Age International.
[2. Quantum Chemistry by Zimmerman Academic Press.

PAPER lII-PHYSICALCHEMISTRY-[
Time: 3 Hours T Jmew Max, Marks:50

Note : Paper is divided into three independent units, The question paper is
" divided into three parts Part — A, Part-B and Part-C.- Part A (10-marks) is

e
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compulsory and conlains 10 questions (50words e_a-::h).Fiach qt!es.llﬂrl‘ullsﬂzi‘a::z
mark. Part-B {10 marks) is compulsory and comains five qu_estlmés al stane
[rom cach unit. Candidale js required 1o attempt ail hw_zque:s.lmnb. Each qu Hon
is of two marks (100 words), Parl-C (30 marks) contains six questons Ew!u L]ID't
cach unit. Candidate is required 10 attempl three questions one from cach Unit.

Each question is of ten marks (400 words.).
Unitl
anlum Chemist _ _ | |
() Qu Schrodinger e?lrualiun to some model systems viz., hanmonic oscillator,
the rigid rotor, hydrogen atom. Applications of variation method and

perturbalion theory Lo the helium alom.

Molecular Orbital Theory _ ,
R Eri{uckcl theory of conjugated systems, bond order and charge density

calculations. Applicalions 1o clhylene, butadiene, cyclopropeny! radical,

cvclobutadicne eic.
4 Unitll

odynamics | | |
EEEE.;]pt {fl' fugacily and determination qf [ugacity. ND[’J-IdE.Eli 5}*ste];115h, E:n.:ﬁsesl
functions for non-ideal solutions, Activity, Activity coeflicient,De )’L’; Lttf: :
theory for activity coelTicient for electralylic snlluuu_n; delerTmalmnin tactlh?ug
and activity coellicient; ionic strenglh. Application of phase ruie to
componcnt syslem — acetic acid + chlqruﬁ:rm + walter.

- UnitllE
i 1iCs _

A-Chemgzh?sjit??hlcgry ol reaclion rates, steric factor, _acu_vatesi_ cm_uplaﬁ
theory, ionic reactions, kinetic salt e[fects, sleady state klI-IE.tIC;S, Llnﬁgﬁiggl
thermodynamic control of reactions, methods of determining mec .
HEREE EDﬁ;ﬂzlmic chain (hydrogen-bromine reactions, pyrn!gsmlug
acelaldehyde, decomposition nl"et_hane), photochemical (hydmgi:fq- lm?s:r;f
reaction), acid base catalysis, kinelics of enzyme reactions, genera lcaluli o
fast reactions, study of fast reactions by flow method, ﬂash_p:uln -i:- Yy -.l_n:l
dynamics of unimolecular reactions (Lindemann theory,Hinshelwo

modifications).

Books Suggesied : _

Phystcal Chemistry, P.W. Atkins, ELBS _

lnl::ut:luctiun to Quantum Chemistry, A.K.. Chandra, Tata McGraw Hill.

Quantum Chemistry, Ira N. Levine, Prentice Hall.

Coulson’s Valance, R Mc}‘f’leenﬁELéBS -

Chemical Kinetics, K.J.Laidler, MacGraw-Hli | '

K inetics and Mechanism of Chemical Transformations, J. Rajaram and J.

Kuriacose,McMillan. | |

Micelles, Theoretical and Applied Aspects, V.Morol, Plem_Jrn. .

Modern Electrochemistry Vol.l and Vol.1l J.0O.M. Bockris and A.K.N.

Reddy, Plenum. _ _ |

9. In'lmguclinn lo Polymer Science, V.R. Gowarikar, N.V. Vishwanathan and
J. Sridhar, Wiley Easterm.

10. Phase Rule by Bowden.

1. Phase Rule by Y.K. Gupla.
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PAPER - IV COMPUTER AND DIFFRACTION METIHODS
Time: 3 Hours Max. Marks: 50
Note : Paper is divided into three incdlependent vnils, T he question paperis divided into
three parts Part - A, Part-B and Part-C. Part A (10 nirarhs) 15 compulsory and contains
[0 questions {(30wordy cach).Each question {s ol ene  mark. Part-3 (10 marks) is
compuisory and contains five questions at least one from each unig Candidate iy
required to attenipt all five questions, Each questiott is of twa marks { 100 words). Pant-
C (30 marks) comains six questions (wo [rom each unil, Candidate is required 1o
allempt Lhree questions one from cach Unit.  Fucly question is of ten marks (400
words.), '

Unit [

(a)} Introduction to Computers and Computing
Basic structure and lunclioning of compulers with a PC as an 1llustrative example.
Memory. /O devices, Secondary Storage, Computer language. Operaling svstems
wilth DOS as an cxample, Introduction 1o UNIX and WINDGWS, Dala Processing,
principles of programming. Algorithms and flow-charls.
(b) Computer Programming i C
Overview of C. Conslants, Varjable and dala types, Gperators and expressian, Managing
inpul and culpur operators, Decision making and branching, IF statement. 1F,,. ELSE
statemenl, GO TO statement, Decision Making and l.ooping, WHILE stalcment, DO
slalement and FOR Slatement, Jumps in loop,

Unit-11
{7} Programming in Chemistry
Development of small compuler codes invoelving simple formul
Yander waals equation, litration, kinelics, radiouctive decay.
enerpy and jonic radii from experimental dala,
(b) Eleciron Diffraction
Scallering talensity vs. scallering angle, Wierl equation. measurement technigue.

clucidation of structure of simple gns phase molecules, Low energy clectron difTfraction
and structure of surfaces.

(c) Neutron diffraction

Scaltering of neutrons by salids and |

Elucidation of structure of magaetically ordered unit cell,
Unit- 111

ite in chemistry, such ns
Evaluation of lattice

X-ray Dilfraction

Debye-Scherrer method of X-ray siructoral analysis of crysial, index reflections,

tdentification of unit cells from systematic absences in diffraction patrern. Structure of

simple ladices nnd X-ray intensitics, structural factor and jis relalion lo intensity and

clectren density, phase problem. Description of the procedure for an X-ray slruclure

analysis, abselute configuration of molecules. Ramchundran diagram.

Books Suggested

I.  Modem Spectroscopy, 1.M. John Wiley.

2, Applied Eleciron Speciroscopy for chemical Analysis Ed. . Windawi and I L.
No, Wiley Interscience, .

Physical Methods in Chemistry R.S. Drago, Saunders College.

Basic Principles of Speclroseopy, R, Chang, McGraw Hill

Programming inAnsiC-L. Balagursamy

Compilers in chemistry - K.V, Raman

G"‘-'U'l:D-LrJ

quids, magnetic scallering, measurementl lechniques,
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PAPERY -PRACTICALS
Time : 07 Hours

ANIC
A INDR{:’REFAR&TIDNS (At least seven prepurations)

ris(thivurca)ecopper (11} suiphale.
E; g:ir:-{::lc:t}ussiu;:n lgi:::nxulalc.cliaquachmn'.m:: (1 Iit]}]
(3} Sodium Diamminelctralhmr::.'nalnchrumalc E[[}L
{4) Trans-polussium din:-:ulalequua:hruma}c {
(5) Potassium Trioxalatoferrate (§11) hydi:i:]lLd "
{6) Potassium trioxalato chromate {[11) trihydra

' lue.

E;; Ezf;ﬁ;ilicmhnlt (111 hexanitrocobaliate (111).
(9) Di:hlﬂridubislp}'ridinﬂ}cubﬂ!l (11).
(1) I-lexnrnrninﬂr]liril-:le (.II) clh;uir:izl -

‘ is{dimecthyleglyoximalo)n :
H%;%‘::Elf'ﬂmminici:pcr (I[) sulphalc monohydrale
(13) Mercury Letrathiocyanatocoballate (11}

(14} Cis|Co{trien){NO_),JCL.H,O
B. ORGANIC .

Ixtures)
ATIVE ANALYSIS (At lenst seveft _ . »
@ QSE;a;lIiEn purification and identification of compounds of binary mixiure (b

ivati : possible.
solids) by watcr, cther, NaHCO, and NaOH.Preparc derivative(s) where possible
(b) QUANTITATIVE ANALYSIS [A? lenst Mve)
(i} Estimate amincs by acetylation ]'ncthud. ;
{ii) Estimale phenols using Hﬂﬂlj‘lﬂllllﬂn mellhu ,
] ' e.
iii} Determine lodine Value of an oil samp .
E::.r; Determine Saponification Value of a fat or oil sample.
(v} Determine Saponification u:quwalepl of an ester
(vi} Determine Acid Value of afat or otl sﬂrlnple
i1 ' ili ' il sample.
vii} Determine Aniline Point ol un ol | | -
Eui:?} Determine the number of hydroxyl groups in an oTgarlic compa
acetylation method, | | —
(ix) Determine the neutralization equivalent of the ngEneﬁ;];nw
C.PHYSICAL CHEMISTRY (Perform at least seven Exp:::elnciw N
1 | Dutermination of the elicel of change of temperaturc on 1
drolysis of an ester. _ | eallivdi 88
2. ]]?J}::lr:m::'inﬂliun of Lhe effect of change of concentralton of reaciants an
the velocity constant of hydrolysis of an ester _ hydroly-
3 D:lerminnﬁun of the cflect of lonic strength on the velocity conslant ol Iy

is of an ester N _ —_—
4 Eetenninalinn of strength of strong acid in g/L conductometricallyby

! o id | 1 ilralin
5 E:::::::Linu%iﬂn ol strength of strong ocid in g/L conductometrically by ¢ E

with weak base,

Max Marks-100

i ' itrating, with
6. Determ:nation of strength of weak acid in g/L. conductometrically by titraling,
| ¥ ' itrating with
7 Sﬂﬁzﬁn‘?iliun of strength of weak acid in g/L conductometrically by ttrating
weak base.
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8. Delermination of strength of strong and weak acid in g/L in a given mixiure
canduclemetrically by titraling against a strong base,

9. Determination ol strength of strong and weak acid in g/l. in a given mixlure
conductomeirically by titraling against a weak base. :

10. Determination of the dissociation constant of monobasic/ dibasic acid.

11. To {ind the relative and absolute viscosity of given liquid al room lemperature
using Ostwald’s Viscomeler.

12, To determine the composition of the given mixture consisting of two miscible
liquids A and B by viscosity measuremenl.

13. To determine the parachor of carbon and hydragen atems by drop weight method
using stalagmormeter !

Books Suggesied : ,

l. Vagel's Textbaok ol Quantitative Analysis, revised. ). Basscti. R.C. Denney, GIL
Je(Tery nnd J. Mendham, EIBS.

2. Synthesis and Characterization of Inorganic Compounds. W.L. Joily, Prentice Hall.

Experiments and Techniques in Organic Chemistey. D.Pasl. C.Johnson and M.

Miller, Prentice Hall. |

Macroseale and Microscale Organic Experiments. K.L. Williamson, D.C. Health,

Systemaiic Qualitative<Organic Analysis, 1. Mideleton, Adward Amold.

Handbook of Organic Analysis-Qualilative and Quantitative, H. Clark, Adward Amaold.

Vopel's Textbook of Practical Organic Chiemistry, A.R. Talchell John Wiley.

I’ractical Physical Chemistry, A.-M. James and [L.E. Prichard. Longman.

Findley's Practical Physical Chemisiry, B.P. Levit, Longman.

10. Experiments in Physical Chemistry, R.C. Das and B. Behera. Tata MeGraw Hill.

INSTRUCTICNS FOR PRACTICALS

Max Marks: 100 Time:07 Hours
The Board ol Examiners will constitule of ane External IZxaminer and one Internal

[N

R

EExaminer.
Marks

(A) [norganic

Inorganic Preparations - 15

{B) Orgonic

(n) Qualitative Analysis - 158

(b} Quantilative Analysis . _15

{C} Physical '

I. One experiment is to be performed % - 20

(D) Yiva . - 10

(E) Record _ 40

(F) Seminar - 15
| Grand Total a0a 100

M.Sc.CHEMISTRY
SEMESTER-II
PAPER VI-COORDINATION CHEMISTRY

Time: 3 Hours Max. Marks:50
Note : Paper is divided'into three independent units. The question paper 1S
divided into three parts Part — A, Part-B and Part-C. Part A (10 marks) is

M.D.S.U. Sypltabus /M.Sc. Chemistry /11

compulsory and contains 10 questions (50words each).Each question is of one
mark, Part-B (10 marks) is compulsory and conlains five questions at least onc
from each unit. Candidate is required to attempt all five questions. Each question
is of two marks (100 words). Part-C (30 marks) contains six questions two from
each unit. Candidate is required to attempt three questions- one from each
Unit. Each question is of ten marks (400 words.).
Unitl

(a) Metal-Ligand Equilibria in Solution

Stepwise and overall formation constants and itheir interaction, trends
in stepwise conslants, factors affecting the stability of metal comiplexes with
reference to the nature of metal ion and ligand, chelate effect and 1is
thermodynamic origin, determination of binary formation constants by pH-
metry and spectrophotometry.
(b) Metal Ligand Bonding
Limitation of crystal ficld theory, molecular orbital theory, oclahedral, lerrahedral
and square planar complexes, x-bonding-and molecular orbital theory

Unit 1l

Electronic Specira and Magnetic Properiics of Transition Metal Complexcs

Spectroscopic ground slate, correlation, Orgel and Tanabe-Sugano
diagrams for transition metal complexes (d'-d’states). Calculations of Dq.B
antd P parameters, charge (ransfer specira, anomalous magnetic moments.
magnetic exchange coupling and spin crossover.,

Unitlll

M ectal n-Complexes.
Metal carbonvls, structure and bonding. Vibrational spectra of metal carbonyls
lor bonding and structural elucidation, important reactions of metal carbonyls;
preparation, bonding, structure and important reactions of transition metal
nitrosyl, dinitrogen and dioxygen complexes; tertiary phospiiine as ligand.
Books Suggested
Advanced Inorganic Chemistry, F.A.Cotton and Wilkinson. John Wiley.
Inorganic Chemistry, J.E. Huhey, Harpes & Row.
Chemistry of the Elements, N.N. Greenwood and A. Eamnshow, [Pereamon.
Inorganic Electrenic Speciroscopy, A.B.P. Lever, Elsevier.
Magnetochemistry, R.L. Carlin, Springer Verlag.
Comprehensive Coordination Chemisiry eds., G Wilkinson, R.D. Gillars
and J.A. McCleverly, Pergamon,
g Reaction mechanism, Basalo Pearson, Academic Press.
PAPER VII-REACTION MECHANISM- [IAND STEREQCHEMIESTRY
Time: 3 Hours Max. Marks: 50
Note : Paper is divided into three independent units. The question paper 1s
divided -into three parts Part — A, Part-B and Part-C. Part A (10 marks} is
compulsory and contains 10 questions (50words each).Each question is of one
mark. Pari-B (10 marks) is compulsory and contains five questions al least onc
from each unit, Candidate is required 1o attempt all five questions. Each question
i of two marks {100 words). Part-C (30 marks) contains six questions two from
cach unit. Candidate is required to attempt three questions- one from each

N PA B L)
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Unit. Each question is of ten marks (400 words. ).
Unitl
a) Addition to Carbon-Hetero Multiple Bonds

Mechanism of metal hydride reduction of saturated and unsaturated
carbony 1 compounds, acids, esters and nitriles. Addition of Grignard reagents,
oraanozinc and organolithium reagents to carbonyl and unsaturated carbonyl
compounds. Wiltig reaction.

Mechanism of condensation reaction involving enolates-Aldol, Knoevenagel.
Claisen, Mannich, Benzoin, Perkin and Stobbe reactions.Hydrolysis of esters
and amides, ammonolysis of esters.

b) Addition io Carbon-Carbon Multiple Bonds

Mechanism and stereochemical aspects of addition reactions
involving tlectrophiles, nucleophiles and [ree radicals, regio-and chemo-
selectivity, orientation and reactivity.

Addition to cyclopropane ring. Hydrogenation of double and triple
bonds, hydrogenation of aromatic rings. Hydroboration. Michael reaction.
Sharpless asymmelric epoxidation. |
. Unit Il
(a) Stercochemisiry
Elements of symmetry, chirality, molecules with more than one cliral centre,
threo and erythro isomers, methods of resolution, optical purity, enantiotopic
and diastereotopic atoms,groups and faces,stereospecific ard stereroselective
synthesis .Asymmetric synthesis. Optical aclivity in the absence of chiral
carbon (biphenyls, allenes and spiranes), chirality due to helical shape.

Stereochemistry of the compounds containing nitrogen, sulphur and
phosphorus.

(b) Conformational analysis of cycloalkanes, decalins, effect of conformation
on reactivity, conformation of sugars, steric strain due o unavoidable crowding.
Unit 11

Pericyclic Reactions

Molecular orbital symmetry, Frontier orbitals of ethylenc, 1,3-
butadiene, | ,3,5-hexatriene and allyl system. Classification of peri¢yclic reaclion.
Woodward-Hoffmann correlation diagrams. FMO and PMO approach
Electrocyclic reactions- conrotatory and disrotatory motions, 4n, 4n+2 and allyl
systems. Cycloadditions-antarafacial and suprafactal additions, 4n, 4n+2
systems, 242 addition of ketenes, 1,3 dipolar cycloaddition and cheleotropic
rcactions.

Sigmatropic rearrangements-suprafacial and antarafacial shifis of H
siematropic shifts involving carbon moieties, 3,3-and 3,5-sigmatropic rear-
rangements. Claisen, Cope and aza-Cope rearrangements, Ene reaction.
Books Suggested:

. Advanced Organic Chemistry-Reactions, Mechanism and Structure, Jerry
March, John Wiley. |

2. Advance Organic Chemisiry, F.A. Carey and R.J. Sundberg, Plenum.

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

Structure and Mechanism in Organic Chemistry, C.K. Ingold Comell
University Press. .

M.D.S.U. Syllabus / M.Sc. Chemistry /13

University Press. '
3 Organic Chemistry, T.R. Morrison and R.N. Boyd. Prentice-Hall -

b. Modern Organic Reactions. FH.O, Houzee, Benjamin.

8 Pringiples of Organic Synthesis, R.O.C, Norman and J.M. Coxon. Blackie
Academic & Prolesional.

8. Pericyclic Reactions S-M. Mukherji. Macmillan, India. _

9 Reaction Mechanism in Organic Chemistry. S.M, Mukberji and 8.P. Singh,
Macmillan. :

1. Stereochemistry of Organtic Compounds. D. Nasipuri, New Age Inlernational.

11. Stcrochemistey of Organic Compounds, P.5, Kalsi New Age [emalional,

12, Quantumn Chemistry by Zimmerman Academic Press.

PAPER VI -PHYSICALCHEMISTRY -1
Time: 3 Hours Nax. Marks:50
Note : Paper is divided into three independent units. The question paper is divided inlo
three parts Parl — A, Part-B and Pan-C. Parl A (10 marks) is compulsory and contuams
10 questions {30words cach).tach question is of one mark. PPar-B {10 marks) is
compulsory and conlains [ive questions at leas! one [rom each vnil. Candidate is
required to atempi all five questions. Tach question is ol two marks {100 words). Part-
(' (30 marks) conlains six questions rwo from each unit. Candidate 1s required Lo
atlempi three questions- one {rom each Unit. Each question is ol ten marks (400
words.).
Unit ]

Elecirochemisiry

Electrochemistry ol solutions, Debye-!luckel-Onsager ireatment and 1S
extension. jon solvent interactions, Debye-[uckel-Bjerrum model. Thermodynanics
ofclectrified interlace equations. metheds ol determination. Semiconductor interlaces-
theory ol double layer al semiconductar, clectrolyle solution inlerlaces, struciure of
double layer interfaces, Efleet ol light a1 sermconductor solulion interlace,
Overpotentials, exchange current density. derivaiion of Butler-Volmer equation, Tafid
I*lol.
Polurography theory, 1lkovic equation; hall wave polcntial and s signilicance,
Corrosian — Types, mechanism and inhibilion. '

Unit 11

Surface Chemistry
(n) Adsorption

Pressure dilTerence across curved surface (LLaplace equabion). vapour pressure
ol droplets (Kelvin cquation). Gilbs adsorption isotherm, estimation ol surlace areu
(BT equation without derivatian). mechanism ol surface catalylic reactions,
(b) Micelles

Surinee active agents, classificaion of surlace aclive agents. micellization.
hydrophobic interaction, critical miceltar concentration {CMC). [actors aBeeung the
CMC ol surfaclants, counter ion binding lw micelles, thennodynamics ot micellization.
soluhilization. micro cmulsion. reverse micelles, '
(c) Mncramolecules
I:{ectrically conducting. lire ot heut resislanl. liguid crysial polymers

UNIT 1L
Stalisticnl Mechanics

(A} Statistical Mechanics
Concepl of distribution. (hermodynamic prehability and most prohable
distribution. Ensemble averaging, postulate of ensemble and averaging.Canenical. grand
canenicil and micro canonical ensembles.
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{b)Statistical Thermodynamics value. Isotrapic and anisotropic hyperfine coupling conslants. spin Flamilionian. QIR
Partitjon [unctions-translational. rotational, vibrational and clectronic partition func- densities and MeConnell relationship, measurement techniques, spin polarization (or
lions, caleulation of thermodynamic properties in terms of partition functions. Appli- atoms and transition metal ions. spin-orbil coupling and significance of g-tensors,
calions of pariition lunctions.Chemicilequilibria and equilibrium constant in terms of application 1o transition metal complexes (having one unpaired electron) including
partition lunctions :

- biological systems and Lo inorganic [ree radicals such as PH, F, und [BL4,].
{ ¢)Quantum Mechanics Buuk% Suggested 1

F:L"I'[l‘l..i-Dil.'i'Il‘..‘i slatistics, Bose-Linstein statisties-distribution law and applicativs Lo he- |, Modem Spectroscopy. )0, John Wiley.
lium in brief, 2. Applied Electron Spectroscopy for chentical Analysis Ed. 11 Winduaw
Books Suggested : and F.L. No. Wiley [nlerscience,

1. Physical ph::mistr}'. B.W, mkinS_. ELBS 3. NMIL NOR, EPR and Mossbauer Spectroscopy in Inorgamc Chemistry, RV,
2. Introduction to Quantum Chemistry, A K. Chandra. Tata MceGraw Hill. Parish. Ellis Harwood.

3. Quanivm Chemistry, Ira N. Levine, Prentice Hall.

4. Physical Melhods in Chemisiry R.S. Drage. Saunders College.
L!. l'_:,‘nulsn.:m’s "ﬁ.*'_alnqcc, R McWeeny. ELBS 5. Chemical Application of Gr{:Ep Thcur}',gF.A. Cotion.
3, (,_lu:l_nll:a] Kinetics, K.J.Laidler, MacGraw-Hill 6. Introduction 1o Molecular Spectroscopy. R. Chanp. McGrnw Lhill
0, Ktqclrcsand Mechanism of Chemical Iranslonnations, J, Rajaraman and J, Kuriacoose, McMillan. "7 Rasic IPrinciples ol Spectrascapy, R. Chang. McCGraw Hill
7. Micelles, Theorelical and Applied Aspects. V.Moroi, Plenum. 8. Introduction ol Pholoclectron Speciroscopy. P.K. Ghosh, John Wiley.
8: Mademn l_iluclmchcmisu}f Val.l and Vol.fl 1.OM. Bockris and A KN, Reddy, Plenum, ¢, Intraduction to Magnetic Resonance., A Carringlon and A.[D. Carrington andl AT,
2. Introduction (o Polymer Science, V.R, Gowarikar. N.V. Vishwanathan and J, Sridhar. Maclachalan, Harper & Raw.
Witey Easterm. PAPER X-PRACTICALS
10. Phase Rule by Bowden. Time : 07 lours Max Mnarks-100
1. Phase Rule by Y.K. Gupta. A. INORGANIC
» PAPERIX - GROUPTHEQRY AND SPECTROSCOPY Separation and delerminalion of tbwo metal ions involving volumetric and pravimelric
Time: 3 Hours hMax. Marks:50 melhods. '
Note : Paper is divided into three independent units. ‘The question paper is divided intw Bolh Gravimetrically ;Cu-Ni. Ag-Zn. Fe-Ni, Ag-Ni,Cu-kip {Al least any 1w 0)
ihn:a.:.parls PPar -- A, Par-13 and Par-C. Part A { 10 marks) is compuisery and containg 10 Rotl '\,fu]umc[rin:nl]:,; :Ca-Zn, Ca-Mg. Zn-Mg (Any 1wo)
questions {S{wards each).Each question isof'ene mark, Par-B (10 marks) is compulsory One Gravimetrically and one volumetrically : Ba-Cu. Ap-CuNi-Mg.Ph-Cu. Fe-Cu, Ni-
f and conlains five questions at least one from each unil. Candidate is required (o atlempt Cu (AL least any Lhree) |
n_II [ive ql.lmsliun:-'.. Euch questien 15 of two marks (100 words). Part-C (30 murks) contains B.ORGANIC
! SIX questions Lwo from cach unil. Candidate is required to atlempt three questions- one {n)ORGANIC SYNTHESIS (At least scven synthesis)
Irom each Unit. Each question is often marks (400 words.), (iYAcctylalion: Acetylation ol salicylic acid using acetyl chloride (i) Oxidation: Adipic
CUnin @ acid by chromic acid oxidation of cyclohexanol. (iif) Aldol condensation: Dibenzal
: (1) Symmetry and Group Theory in Chemistry acelone Irom benzaldehyde. (iv) Sandmeyer reaction: p-chloretoluene from p-lolui-
ngmclr}' clements and symmietry operation. definitions of group. sub- dine. (v) Cannizzaro reaclion: 4-chlorobenzaldehydeor benzaldehydeas subsirate. (v}
group. relation between orders of a finite greup and its subproup Conjupacy relalion Prepare p-nitrvacetanilide (vii) Preparc p-bromoacclanilide (viii} Benzoviation ol

and classes. Point symmelry proup.

pheno! (ix) Benzoylation olaniline {x} Benzoylation of glycinc (xt) Aromatic Electro-
(b} Ramnn Speetroscopy

philic substitutions: Synthesis of p-nitroaniline  (xii) Aremalic Electrophilic

. Classical ind quantum theories of Raman efect. Pure rotational, vibrational and subslitttions:Synihesis ol p-broamoaniline (xiii) Oxidation : Phenanthroquinine from:
vibralional-rolational Raman specira, selection rules, mutual exclusion principle, lResonance, shenanthirene #{xi\f) Diazatization and coupling reaction (xv) Methyl orange [rom
Ramin speciroscopy. cohwrent anti Slokes Raman spectroscopy (CARS). sulphanilic acid and dimethylaniline {xvi) Benzene azo-f-naphthol (rom aniline and [i-
Unit [1 naphthol {xvii) Sulphonation: Sulphanilic acid Irom aniline (xviii) Prepare
(n) Molecular spectroscopy methylsalicylate (oil of winlergreen)
t.nergy levels, molecular orbitals. vibrational trinsitions, vibration progression awul geomelry {h]Q-UANTITATWE ANALYSIS (At least live) .
ut'll_n: exciled states, Frunck-Condon Principle, electronic spectra ol pols iiomic melecules, (i) Determine Dissolved Oxyeen{ DO Jof a water sample,
H_""i‘i'ﬂ“ spectre radiative and non-radialive decay. nternal conversion, spectra of IRnsiton (i) Delermine Chemical iji'gt:n Demand {COD) ol a witler saumple.
metal complexes, charge-transfer spectra. (iii} Determine Biological or Biochemical Oxygen Demand (301 ala
(b) Photeclectron Spectroscopy water sample, =
Basic principles: photo-clectric effect. ionization provess, Koupman's theoren, {iv) Estimate paracetamaltitrimetrically.
Photuclectron spectra of simple malecules, ESCA. Chemical inlermation fram ESCA. (v} stimmie ascorbie acid lilrim::iriu:uily.
Auger eleclran spectroscopy-basic idea. (vi) Estimate aspirin titrimetrically.
Phatoucouslic Spectroscapy:, Basic principle of photoacousiic spectroseopy {PAS), (Vi) listimate sulpha drug viteimerrically
- PAS-gises and condensed systems, chemical and surlace applications. (Vi) Determine Fe in vitamins fablets/powder spectraphotometrically
i : Unit11] (i) Cstimute antines using bromate bromide mixture
; Electron Spin Resonance Spectroscopy (%) Zslimate phenol using bromate bromide mixture

F 0 Basic principles. zero lMekl splitting and Kramer's degeneracy, factors alecting the o™ (xi)

lzstimate formaldehvde
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