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Osmania University
M.Se Chemistry

Scheme of Instruction and Examination (Revised 2008) for the Batch admitted

in academic year 2008-09
(Approved by the Board of Studies in Chemistry PG on 7.3.2008)

Semester ~ 1

Sub- lnstructio;— Internal i\z,la?';s D:er;:;)t::f
Code Subjeet Hrs /Week Assessment | ¢ oster | Exam (Hrs)
Marks
Exams
- THEORY
CH-10! | Inorganic Chemistry 4 Hrs 20 80 3 hrs
CH-102 | Organic Chemistry 4 Hrs 20 80 3 hrs
CH-103 | Physical Chemistry 4 Hrs 20 80 3 hrs
CH-104 | Mathematics, Biology & 4 Hrs 20 80 3 hrs
Spectroscopy
PRACTICAL .
"CH-151 | Inorganic Chemisiry Lab—-1 | 6 Firs/week | - - -
CH-152 | Organic Chemistry Lab~1 6 Hrs/week - - 5 |
[-CH-153 Physical Chemistry Lab —1__| 6 Hrs/week - - -
CH-199 | SEMINAR 2 Hrs/week = g -
Vo= Total | 34+2 80 320

Note:
1.

The candidate who studied B Sc with Mathematics or Botany / Zoology as one of the three
equal optionals must be aflotted Roll number / Hall ticket number of different range.

i. Those who have studied Mathematics at B.Sc level must study Biology in paper
CH104 and be allotted Roll Number / Hall ticket number from MNO-Y(C-42-001
to MNO-Y(-42-050.

ii. Those who have studied Botany / Zology at B.Se level must study Mathematics
in paper CH104 and be allotted Roll Number / Halt ticket number from MNO-
YC-42-051 to MNO-YC-42-100.

The Contralier of Examination is requested-to print scparate D-Form for Hall-Ticket number
range MNO-YC-42-001 10 MNO-YC-42-050 {for Biology & Spectroscopy) and MNO-YC-
051 to MNO-YC-42-100 (for Mathematics & Spectroscopy) so that the answer booklets are
packed separately in the examination centre which would facilitate smooth valuation.

wd 11573
Practical examination for papers CH 151 and CH 152 is conducted at the end of semester 1
along with the practical work done in semester m
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Osmaania University
MLS¢ Chemistry
Scheme of Instruction and Examination (Revised 2008) for the Batch admitted
in academic year 2008-09

(Approved by the Board of Studies in Chemisiry PG on 7.3.2008) _ i
2 b4 1
Semester — I . :'*
I Internal .?gla;s Durntiotn o %
3 nstruction ar semester §
S Sizbjesk Hrs /Week As;/c[ssment Semester | Exam (Hrs) | §
arks g
Exams
THEQORY i
CH-201 Inorganic Chemistry 4 Hrs .20 1 80 3 hrs 4
CH-202 Organic Chemistry 4 Hrs 20 80 3 hrg
[CH-203 | Physical Chemistry 41irs 20 80 3 hrs |
CH-204 (A) Computers 4 Hrs 20 80 3hes .
{B) Spectroscopy ’
PRACTICAL - _
CH-251 Inorganic Chemistry 1.ab 6 Hrs/week - 100 6hrs |
CH-252 Organic Chemistry Lab 6 Hrs/week - 100 6 hrs
CH-253 Physical Chemistry Lab 6 Hrs/week - 100 6 hrs
CH-299 SEMINAR 2 Hrs/week | - -
~ Towl| 34+2 | 80 | 620 -

Note:
o Practical examination in CH 151 and CH 251 is for 100 marks held at the end of semester II
#  Practical examination in Cli 152 and CH 252 is for 100 marks held at the end of semester I}
e Practical examination in CH 153 and CH 253 is for 100 marks held at the end of semester 11

i Pt rv-»gm‘__
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‘M.S¢ CHEMISTRY REVISED SYLLABUS
(To be implemented for the batch admitted in 2008-2009)
(Approved by the P.G. Board of Studies on 7" March 2008)

SEMESTER -

Semester -1 and Semester-11 syllabus is common for all specializations i.e., Inort,am\.—
Analytical, Organic, Physical, Analytical and Physical- Organic

Paper 1 CH v« (INORGANIC CHEMISTRY)

Unit IC ¢1: Bonding in metal complexes-I

Unit IC 02:Reaction mechanism of transition metal complexes
Unit IC 03:Coordination equilibria

Unit IC 04:Ligational aspects of diatomic molecules

Teaching hourstweek-4 Marks-80

1IC 01 in metal Xe§ —

Crystal Field Theory: Salient features of CFT. d-orbital splitting patterns in regular
Octahedral, tetragonally distorted octahedral, Jahn-Tellar theorem-, tetrabedral, square
planar, trigenal planar, and linear geometrics. Factors influencing the magnitude of
crystal field splitting in octahedral complexes — nature of metal ions, nature of ligands,
geometry. Concept of weak ficld and strong fields. - Calculation of crystal field
stabilization energies (CFSE’s) in six and four coordinate complexes.

Types of magnetic behaviour — magnetic susceptibility — calculation of magnetic
moment from magnetic susceptibility spin only formuta ,- Quenching of orbital angular
momentum -~ Determination of magnetic moment from Guoy’s method . Applications
of magnetic moment data for the dctcrmmdtmn of oxidation states, bond type and
stereochemistry,

s Reacti

Ligand substitution reactions:
Energy profile of a reaction - Transxtlon state or Activated Complex. Types of
substitution reactions (SE,SN, SN! SN ).

Ligand substitution reactions in oct
Aquation or Acid hydrolysis reactions, Factors effecting Acid Hydmlysxs , Base
Hvdrolys1s Com ugate Basc \’lcch;mlsm 1-v1denccs in tavour of SN'CB Mechanism,

in Square-Planar compchcs- Trans-effect, erenber;, $ Poianzatlon theory and 7 -
bonding theory — Applications of frans-effect in synthesis of Pt (II) complexes.
Electron Transfer Reactions -{or Oxidation-Reduction Reactions) in Coordination

compounds: Mechanism of One-electron Transfer Reactions: Afom (or group) Transfer
or Inner Sphere Mechanism, Direct electron Transfer or Outer Sphere Mechanism.

Solvation of metal ions- Binary complcxcs Formation of binary Metal Complexes and
their stability — types of Stability Constants - relation between them- trends in Step-
wise Stabilily Constants ( Factors causing decrease and increase in Step-wise Stability)
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- Factors influencing the stability constants : (i) Ligand effects: Basicity , Substituent ,
Steric ,Chelate(size and number of chelate rings) . Macrocyclic and Cryptate effects-
(ii) Metal ion effects: Jonic potential Effective Nuclear charge and Atomic Number (
Irving-William’s Order, geometry of Metal ion and Ligand) - Chelate effect and its
Thermodynamic otigin — Jahn-Tellar ctfect on Stability constants of Metal complexes —
Pearson’s Theory of Hard and Soft Acids and Bases ( HSAB) , Applications of HSAB,
Electronegetivity Vs Hardness and Softness. Symbiosis — Methods used for the
determination of Stability constants (Basic Principles only): pH metric, -
Spectrophotometric and Polarographic methods.
Ternary Metal Complexes — definition - Formation of ternary metal complexes ~ Step-
wise and simultanecus equilibria with simple examples.

1C - 04: Ligational Aspects of Diatomic molecules:

Metal Carbonyls:- Carbon monoxide as a ligand - Molecular orbitals of CO - Donor
and Acceptor molecular orbitals of CO; Booding modes of CO- Terminal and Bridging;
Evidence for multiple bonding from Bond lengths and Stretching frequencies;
Classification in to Low Nuclearity and High Nuelearity carbonyl clusters; 18 Valence
electron rule and iis application to Low Nuclearity carbony! clusters; Structures of
Ni(CO)s , Cr(CO)s , Mmp(CO)s , Fex(CO)o and Cox(COY :  Structures of Low
nuclearity
M;(CO)2 ( M=Fe,Ru,0s) and My(COYWa (M=Co,Rh,I1).

Metal Nitrosyls: - NO as a ligand — Molecular orbitals of NO — Donor and Acceptor
components; Bonding modes of NO - Terminal (Lincar, Bent) and Bndgmg;

Structural aspects of [TrCI(PPhs)(C O)(\())] and [RuCl(PPh;),(NO),]".

Stereo chemical control of valence in [Co(diars):(NO)*" and [ [Co(diars),(NOYSCN) -
Metal Dinitrogen complexes: -~ Na as aligand ~ Molecular orbitals of Na; Bonding
modes — Terminal and Bridging; Stretching frequencies; Structures of Ru (f) and Mo
(C) dinitrogen complexes; Chemical fixation ol dinitrogen.
Paper CH 151: Inorganic chemistry practicals: 6 hrs/week
L _Calibrations:
(i) Calibration of weights,
(ii) Calibration of pipettes.
(111} Calibration of standard flasks.
(iv) Calibration of burette.
IL EDTA back-titrations:
(i) Estimation of Ni*".
(ii) Estimation of AI*'.

HI. EDTA su b;ntmlot] Jlrahom
Estimation of Ca””",

1V. Preparation of complexcs:

(). Hexaammine nickel (iI) chloride.

(ii). Tris (acetylacetanato) manganese.

(iii). Tris (ethylenediatnine) nickel (11) thiosulphate.

(iv). Mercury tetrathiocyanato cobaltate (I1).

Y. Preparation of complexes and calculation of % purity:
(i). Tetrammine copper (TF) sulphate and estimation of NH; and calculation of % purity.
(it). Pentaammine (chloro) cobalt (HI) chioride and estimation of CI” and calculation of
% purity.
(iif). Sodium trioxatato ferrate (1) and estimation of €204 and Fe® and calculation of
% purity.
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Paper 2 CH 102 (ORGANIC CHEMISTRY)
OC 0!:Stercochemistry-

OC 02:Reaction mechanism-

QC 03:Carbohydrates and Proteins

OC 04:Heterocyclic compounds

Teaching hours/week-4 Marks-80

OC 01:Stereochemistry-1 A
Symmetry: Symmetry elements in methane, staggered ethane, ethylene, benzene, chair
cyclohexane, allene, tartarc acids. Point groups: Achiral and chiral point groups and
their symmetry elements. Desymmetrization.

Axial, planar and helical chirality: Configurational nomenclature:Axially chiral
allenes,spirancs,alkylidene cycloalkanes,chiral biaryls, atropoisomerism.Planar chiral
ansa compounds and (rans- cyctooctene.Helically chiral compounds

Relative and absolute configuration: Determination of absolute configuration
Anamolous X- ray scattering method and chemical correlation methods.

Properties of enuntiomers and diastereoisomers;Discrimination of cnantiomers
based on diastercomeric interactions, chiroptical methods, chiral NMR solvents, chiral
statiopary phases and enzymes. :
Racemisation, raccmates and resolution techniques: Resolutions by direct
crystallization,diastercoisomer salt formation,chiral chromatography and asymmetric
transformation

Determination of configuration in E,Z -isomers: Spectral chemical methods of
configuration determination of [,2 isomers. Determination of configuration in
aldoximes and ketoximes.

OC 02:Reaction mechanism-1

Electrophilic addition to carbon carbon deuble bond: Stereoselective addition to
carbon carbon double bond ; anti addition- Bromination and epoxidation followed by
ring opening. Sy addition of OsO4 and KMnOy

Elimination reactions Elimination reactions E2, E1, EICB mechanisms. Orientation
and stercoselectivity in E2 eliminations. Pyrolytic syn elimination and a-elimination,
elimination Vs substitution.

Deterntination of reaction mechanism: Determination of reaction mechanism:
Energy profiles of addition and elimination reactions, transition states, product isolation
and structure of intermediates, usc of isotopes, chemical trapping, crossover
experiments, Use of IR and NMR in the investigation of reaction mechanism.

OC 03:Carbohydrates and Proteing

Carbohydrates: Determination of the relative and absolute configuration in D (+)
glucose and D (-) fructose.Proof for the chair conformation of D (+) glucose.
Occurence, importance and synthesis of monosaccharides containing functional groups
such as aminohalo and sulphur.Structure elucidation and synthesis of
sucrose.Conformational structures of D(+) ribose,2- deoxy D-ribose, sucrose, lactose
maltose and ccllobiose. Structural features of starch, cellulose and chitin.

Proteins: Acid and enzymatic hydrolysis of proteins.Determination of the amino acid
sequence in polypeptides by end group analysis.Chemical synthesis of di and
tripeptides. Merrificld’s solid phase synthests.




"OC 4: Heterocyg}l}‘_ compounds
Heterocyclic compounds
Importance of heterocyelic compounds as drugs. Nomenclature of heterocyclic systems
based on ring size,number and nature of hetero atoms.Synthesis and reactivity of
indole, benzofuran, benzothiophene, quinofine, isoquinoline, coumarin, chromone,
carbazole and acridine.

s

References:
t.Stereochemistry of carbon compounds by Ernest L.Eliel and Samuel H. Wilen
2. Stereochemistry of organic cormpounds- Principles and Applications by D. Nasipuri
3.Heterocyclic Chemlntr} T.1. Gilchrist, Longman UK Ltd, London (1985).
4.Benzofurans ~ A. Mustafa, Wiley-Interscience, New York (1974).
5.Heterocyclic Chemistry, 3¢ Edn J.A.Joule, K. Mills and G..F.Smith, Stanley Thornes
Jad, UK, (1998)
-6, The Chémistry of Indole, R.J. Sunderberg, Academic Press, New York (1970).
7.An introduction to the chemistry of heterocyclic compounds, 2™ udn R.M.Acheson.
Interscience Publishers, New York, 1967,

8.Advanced Organic Chemistry by Jerry March
9.Mechanism and Structure in Organic Chemistry S. Mukerjee

Paper CH 152 Organic Chemistry Lab course 6 hours/ week

Synthesis of the following compounds: p-Bromoacetanilide, p- Bromoaniline, 2,4,6-
tribromoaniline, 1,3,5-tribromobenzene. aspirin, tetrabydrocarbazole, 7-hydroxy-4-
methyl coumarin, m-dinitrabenzene, m-nitroaniline, hippuric acid,
azlactone,anthracene-mateic anhydride adduct, Phthalimide, 2.4-
dihydroxyacetophenone

Demonstration experiments;

1.Syntbesis of organic compounds by use of microwave oven.{any two examples)
2.Quantitative estimations by colorimetry.( one example)

3.Thin Jayer chromatography to moniter chemical reactions.( alt 15 compounds
synthesized above)

4.Steam distillation technique in the separation of o- and p- nitro phenols.

References.

1. Text book of practical organic chamistry, Vogel

2. Text book of practical organic chemistry, Mann and Saunders.






