DEPARTMENTOFCHEMISTRY,
PALAMURUUNIVERSITY, MAHABUBNAGAR, TELANGANA

Minutes of the Meeting

The meeting of board of studies in Chemistry is held on 21-10-2023 at 3 PM in the
Department of Chemistry, Palamuru University, Mahabubnagar for the finalization of

operational syllabi effective from the academic year 2023-24.

Agenda:
To reorganize the credit frame work and examination pattern for the I-year students

which is effective from the ACY 2023-24 as per the instructions of TSCHE.

The following members were present:

1. Prof K.GirijaManagatayaru, Dept.of Chemistry, Palamuru University Chairperson
2. Prof. P. Leelavathi, Dept. of Chemistry, Osmania University Member
3. Dr. MD. Noorjahan, HoD, Dept. of Chemistry, Palamuru University Member
4. Dr.N. Chandrakiran, Asst. Prof, Dept. of Chemistry, Palamuru University Member
5. Dr. S. Vijaya Laxmi, Asst.Prof, Dept. of Chemistry, Palamuru University Member
6. Dr. K. Rajender Reddy, Sr. Principal Scientist, [ICT, Hyd Member
7. Dr. K. Padmavathi, Principal, NTRGDC for Women, M BNR Member
8. Dr. G. Suresh Kumar, Group Leader, Hetero Drugs Ltd, Hyderabad Member
9. Dr. A. Hari Padmashri, Asst.Prof, Dept. of Chemistry, Osmania University Member
10. Mr. G. Satyanarayana Goud, Asst. Prof, Dr. BRR GDC, Jadcherla Member

After the discussion the following resolutions were taken.
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Minutes of the meeting:

From the academic year 2023-24, the board is decided to follow the guidelines
suggested by TSCHE (Telangana State Council for Higher Education) for that the
committee has decided to follow the same curriculum as adopted by dept. of

Chemistry with slight modifications in the examination pattern as mentioned below

1. The total number of credits for I-year is 40 (20 credits each for Semester-I and
Semester-II).
2. In each paper the evaluation weightages will be as follows

» Internal examination - 40 marks

» External examination - 60 marks

The internal examination in each paper consists of 04 internal examinations which are
to be conducted at equal intervals (approximately one exam per month in a 04 month
semester)
Each internal examination is for 50 marks which are mentioned below

1. Classtest- 20 marks

2. Assignment - 10 marks

3. Seminar - 10 marks

4. Attendance - 10 marks (65 to 74%- 04 marks; 75-84% - 06 marks; 85-95% -

08 marks and above 95%-10 marks)

After conduction of each examination, each paper is scaled down from 50 marks to 10

marks. After completion of semester 04 internal examinations are added to 40 marks.
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External Theory Examination pattern
Total Marks- 60 M
Section-A (Short answer questions) 3x8=24M
a) Chapter-1
b) Chapter-1
a) Chapter-2
b) Chapter-2
a) Chapter-3
b) Chapter-3

Section-B (Essay answer questions) 3x12=36M

a) Chapter-1
b) Chapter-1
(OR)

c) Chapter-1
d) Chapter-1
a) Chapter-2
b) Chapter-2
(OR)

c¢) Chapter-2
d) Chapter-2
a) Chapter-3
b) Chapter-3
(OR)

c¢) Chapter-3
d) Chapter-3

Internal Examination pattern

Total Marks-30 M
1. Section-A (Multiple Choice questions) 10x1/2 =5M
2. Section-B (Fill in the blanks) 10x12=5M
3. Section-C (Short answer questions) 5x2 =10M
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DEPARTMENTOFCHEMISTRY,PALAMURUUNIVERSTY

M.Se. Chemistry I & II-Semesters (CBCS) Syllabus
(Effective from the academic year 2023-2024)
(Approved in the P.G. BOS meeting held on 21 -10-2023)

Semester I
Theory Hrs/week Internal assessment* Semester exam Total Credits
CHI01T 3 40 marks 60 marks 100 marks 3
CHI102T 3 40 marks 60 marks 100 marks 3
CHI103T 3 40 marks 60 marks 100 marks 3
CHI104T 3 40 marks 60 marks 100 marks 3
Lab
CHI5IP (IC) 4 50 marks 2
CHI152P (OC) 4 50 marks 2
CHI153P (PC) 4 50 marks 2
CH154P (AC) 4 50 marks 2
Total 600 marks 20
Semester 11
Theory Hrs/week Internal assessment” Semester  Total Credits
exam
CH201T 3 40 marks 60 marks 100marks 3
CH202T 3 40 marks 60 marks 100marks 3
CH203T 3 40 marks 60 marks 100marks 3
CH204T 3 40 marks 60 marks 100marks 3
Lab
CH251P(IC) 4 50 marks 2
CH252P(0OC) 4 50marks 2
CH253P(PC) 4 50marks 2
CH254 P(ACS) 4 50marks 2
Total 600 marks 20

Lab (Practical’s) are conducted in two batches (Batch-1 & II) with a minimum of 12-15

students /Batch
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| M.Se. CHEMISTRY SYLLABUS

(Effective from academic yvear 20232024 for Campus, Constituent and Affiliated colleges)

‘ SEMESTER -1

Semester-1 and Semester-11 syllabus is common for g specializations i.e.. Inorganic, Organic,
Physical, Physical- Organic, Analytical and Pharmacoinformatics.

Paper 1: CH 101 (Inorganic Chemistry)
IC G1: Symumetry of molecules

IC 02: Bonding in Metal Complexes-|

1€ 03: Coordination equilibria

IC-01: Symmetry of Moleeules: 15 hrs
Symmetry Operations and Symmetry Elements: Rotational axis of symmetry and types of
rotational axes. plane of symmetry and types of planes, improper rotational axis of symmetry,
inversion center and identity element. Molecular Point Groups: Definition and notation of point
groups. Classification of molecules based on molecular point groups. Systematic assignment of
point groups to molecules (flow chart). Exercises innplecular point groups: Cy, Cs, Ci, Cp. Cass Capi,
Ceve Dy Diss Dug. D, Sy (n=even), Ty (CH,, SiHy), Oy (SFg), Iy By2HZ), Ky Descent and ascent
in symmetry with substitution (eg.NH;. CHy, PCls, MLg). Symmetry restrictions on dipole
moment. Symmetry criteria for optical activity,

IC - 02: Bonding in metal complexes - I: 15 birs
Crystal Field Theory: Salient features of CFT. d-orbital splitting patterns in regular octahedral,
tetrahedral, square planar, tetragonally distorted octahedral, Jahn-Tellar theorem, trigonal
bipyramidal, trigonal planar, pentagonal bipyramidal, and linear geometries. Factors influencing
magnitude of A,. Concept of weak field and strong fields. Calculation of crystal field stabilization
energies (CFSE’s) in six and four coordinate complexes. Applications of CFSE-normal and inverse
spinels.

Magnetic properties of transition metal complexes: Types of magnetic behavior. Magnetic
susceptibility. Calculation of magnetic moment from magnetic susceptibility. Spin only formula.
Quenching of orbital angular momentum. Determination of magnetic moment from Guoy's
method. Applications of magnetic moment data for the determination of oxidation states, bond type
and stereochemistry. Spin crossover.

IC-03: Coordination Equilibria: 15 hrs

Solvation of metal ions. Metal complex formation in solution. Binary metal complexes. Stability
constants: Types (concentration, Thermodynamic and Conditional), stepwise and overall stability
constants and relationships between them. Factors influencing the stability constants - (i) Metal jon
effects: charge, size, charge/size IP, crystal field effget (Trving-William's order of sfability), Jahn-
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Teller effect. (i) Ligand effeets: Basicity, subsy tuent effeet, sterie, chelate {size and number of
YPRe effeets (crown cthers, cryptands, size match selectivity or
alions), macrocyeles with pendent groups. Pearson’s theory of
hard and soft acids and buses (HSAR): Principle and applications. Methods used for the
determination of stabihity constants: pH metric, spectrophotometric and polarographic methods,

Definition, formation of ternary metal complexes, step-wise and
ith simple exaniples,

chelate rings), macroeyehe and ¢
coneept of hole size and its limit

Ternary metal compleses:
simultancous equihibrin w

References

L. Chemical applications otgroup theory. I Albert Cotton, 3% Edition, Wiley India (2009).

Spcs:lr(m‘op.\' of Molcecules, K Veers Reddy, New Age Int, (P) Lid. (2002)

. Symmetry in chemistry, Hans H Jaffe, Milton Archin, Dover publications Inc (2002)

- Molecular symmetry and group theory, Alien Vincent, 2" Edition, John Wiley & sons Ltd,
(2010)

- Advanced Inorganic Chemistry, F.A.Cotton & G. Wil
Publications (1972).

. Advanced Inorganic Chemistry, F.A.Cotton, G.Wilkinson, C.A.Murillo & M.Bochmann,
6% Edition, Wiley Interseience Publications N.Y (1999).

- Inorganic Chemistry, J.E. Huheey, K. A Ke
College Publications (1993).

8. Inorganic Chemistry, Keith F.Purcell

Y. Principles of [norganic Chemistry, P
H Metal
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kinson, 3" Edition, Wiley Interscience
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lter and R.L.Keiter, 4" Edition, Harper Cottens

and John C.Kotz, Holt-Saunders [nt. Edn.London (1977).
uri, Sharma, Kalia, 33 Edition, Vishal Publications (2022),
and Robert Hancock, Springer Science (1996)

complexcs in Aqueous Solutions, A.E Martell
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Paper-11: CH 102 (Organic Chemistry)

OC-01: Stercochenistry

OC-02: Reaction mechanism-|

OC-03: Conformutional analysis (Acyclic systems)

OC-01: Stercochemistry l5fll'$f )
Maleeular representations: Wedge, Fischer, Newman and Saw-horse formulae, their deseription
and iterconversions.

Molecular Symmetry & Chirality: Symmetry operations and symmetry elements (Cn & Sn).
Criteria for Chirality, Desymmetrization, .
Axial, planar and helieal chirality: Axially chiral allenes,spirancs,alkylidene cycloalkanes, chiral
biaryls, atropisomerism, buttressing  effect, planar chiral ansa compounds and tmns.-
eyeloalkenes(upto cyelodecene and their methyl analogues), helically chiral compounds and their
configurational nomenclature _
Relative and absolute configuration: Determination of configuration by chemical correlation

methods.
Racemisation and resolution techniques: Racemisation; mechanism Via carbocation, carbanion

and free radical. Resolution by direct crystallization, diastercoisomer salt formation chiral
chromatography and asymmetrictransformation.

Determination of configuration in L, Z-isomers: Spectral and Chemical methods of
configuration determination of EZ isomers. Determination of configuration in aldoximes and

ketoximes.

OC-02: Reaction mechanism-1 iS5 hirs
Determination of reaction mechanism: Introduction: product isolation, isolation, detection and
trapping of intermediates, addition of suspected intermediate-von Richter rearrangement. Use of
isotopes, isotope effects, and crossover experimentds. Use of IR and NMR in the investigation of
reaction mechanism
Electrophilic addition to carbon carbon double bond: Stereoselective addition to carbon carbon
double bond; anti addition: Bromination and epoxidation followed by ring opening. Syn addition :
0504 and KMnOs
Elimination reactions Llimination reactions E2, El, EICB mechanisms. Orientation and
stereoselectivity in E2 eliminations. Pyrolytic svn elimination and a-elimination, elimination Vs
substitution.
Nucleophilic Aromatic substitution: Aromatic Nucleophilic substitution: SxI(Ar), Sn2 (Ar),and
benzyne mechanisms and evidence,

OC-03: Conformational analysis (acyclic systems) 15hrs
Conformational isomerism: I[ntroduction to the concept  of dynamic stereochemistry
Conformational diastereoisomers and conformitional enantiomers, Conformational nomenclature:
Sty | £ Fevit - . ‘4 LY, g ' T H ¥
Ctonvcnnom, method, limitations, Klyne-Prelog terminology. Study of conformations in,
dihaloethanes, halohydrin, ethylene glycol, 2, 3-dihalobutanes, butane-2. 3-diol. amino alcohols

.
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and 112 2-etrahalobutanes.

Conformations of unsaturated acyclic compounds: Propylene,  Acetaldehyde and Butanone
Physical methods for conformational Analysis: Use of dipole moment, UV, (% and NMR,
spectral methods m conformationalanalysis

Conformational affects on the stability and veactivity of acyelic diastercoisomers: Steric and
stercoclectronic  lactors-examples.  Conformation  and  reactivity  (E2 eliminations, NGP‘

Stereochemistry-Rearrangements). The Curtin - Hammett principle.

References

I Stereochenustey of carbon compounds by Ermnest L.Elel and Samuel H. Wilen

LR

- Stereochemistry of organic compounds- Principles and Applications by . Nasipuri
3 Advanced Ocganie Chemustry by Jerry March

4. Mechamism and Structure in Organie Chemistry 8. Mukegjee

S, Organic chemistry by Jonathan Clayden, Nick Greeves and Stuart Warren
0. Organic Reactions and their mechanisms by P.S.Kalsi \
Stereochemistey: Conformation & Mechanism by PS Kalsi J’X‘
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Paper-H1: CH 103 (Physieal Chemistry)
PCOL Thermodynamics .
MC-02: Lleetron hienustry

PCO3 Quantu Chemistry-]

PC-01; Thermodynamics (15 hirs)
Thivd luw of thermodynumics Iy

tluation of absolute entropies from heat capacity data for solids,
hquids and gases. Standard entropicy

Gibbs equations for non-cquilibrium: systems, Malerial cquilibrium, Phase equilibium. Clausius-
Clapeyron equation. Conditions for equilibeium in s closed system, The chemical potential, Chemical
potential of ideal gases, Ideal-gas  reaction cquilibrium-derivation  of cquilibrium  constant.
Temperature dependence af equilibrium constant-the van't Holt equation,

Nolutions: Pactial molar properties-significance. Variation of chemical potential with T and P. Gibbs-
Dubem equation-derivation and significance.

Ideal solutions. Thermodyamic propertics of ideal solutions. Mixing quantitics. Vapour pressure -
Ruoult’s law. Thermodynaic properties of ideally dilute solutions. Vapour pressure- Heary's law.
Nonideal systems, Concept of fugacity, fugacity coefficient. Determination of fugacity. Non ideal
solutions. Activities and activity coefiicients. Standard-state conventions for non-ideal solutions.
Multicomponent phase cquilibrium: Vapour pressure lowering, freezing point depression and
boiling point elevation

PC-02; Electrochemistry (I5 hrs)
Electrochiemical Cells: Derivation of Nernst equation — problems. Chemical and concentration cells
(with and without transference). Liquid Junction potential (LIP) - derivation of the expression for LIP
- its determination and elimination.
Types of electrodes-Gas electrodes, Meltal-metal on clectrodes, reference electrodes, indicator
ciectrude, lon selective eleetrodes, Metal-insoluble salt-anion cleetrodes, Redox electrodes.
Applications of EMF measurements: Solubility product, potentiometric titrations, determination of
D using glass electrode, equilibrium constant measurements, Decomposition potential and its
igrificance. Electrode polarization — its causes and climination. Concentration over-potential.

& . ST
Concen ittty

,,,,, Coobactviy and activity coefficients in electrolytic solutions, The mean jonic activity

-

Debye-Huckel theary of electrolytic solutions: Debye-Huckel limiting law (derivation not required).
Calculation of mcan ionic activity coefficient, Limitations of Debye-Huckel theory. Extended Debye-
Huckel's law. Theory of electrolytic conductance. Derivation of Debye-Huckel-Onsager cquation - jts
validity and limitations,

PC-03: Quantum Chemistry- |
Wave mechanies and Sehridinger wave equation: Of

(15 hrs)
werators- Operator algebra. Commutation of
eperiiors. dnear operators. Complex  functions. Hermitian operators. Operators V. and 2
Eigenfunctions and cigenvalues, Degeneracy. Lincar combination of cigenfunctions of an operator.
Well behaved functions. Normalized and orthogonal functions.
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Postulates of quantum mechanicy:

Operators, Measurability  of
Schrodinger e

Fhysical interpretation: of wave function. Observables and
Operators. Average values of observables, The time dependent
quation. Separation of varisbles and the time-independent Schrodinger equation.

Theorems  of quantum - mechanies: Real noture of the eigen values of a Hermitian
gen values of a Hermitian operator-significance of
A function in terms of cigenvalues. Eigen functions of commuting

s-significance.  Simultaneous easurement of properties and the uncertainty principle.
Particle in

eperatersignificance, Orthogonal nature of (he of
erthogonality, Expansion of

oneralon

a box- gne dimension

al and three dimensional: Plots of yoand we -discussion,
Degencracy of energy fevels. Caleul

ations using wave functions of the particle in a box, orthoganality,

mwsurabiliy of energy, position and momentum, average values and probabilities. Application to the

spectra of conjugated molecules,

References

I Atkin’s Physical Chemistry, Peter Atkins and Julio de Paula, Oxford University press

2 Physical Chemistry, Ira N. Levine, McGraw Hill

hysical Chemistry-A Molecular approach. D.A. McQuarrie and J.D. Simon, Viva Books Pvt. Lid.
4. Molecular Thermodynamics, D.A. McOuwarrie and 1.0 Simon, University Science Books

S Inroduction (o Eicctmchcmistr}', S. Glasstone; East-\West Press (Pvt.) Lid.

6. Modern Electrochemistry, 1. O, M. Bockris & A KN Reddy, Plenum

7. Principles of physical chemistry, Samuel I1. Maron and Carl F. Prutton, Oxford & IBH

S, Physizal Qrganc Chemistry, N. S. Isaacs, ELBS

09. Elementary Quantum Chemistry, F. L. Pilar, MeGraw Hill,
10 Quantum Chemistry — D A, MeQuarrie, Viva Publication
t1 Quantam Chemistry, Ira N. Levine, Prentice Hall

12 Introduction to Quantum Chemistry, A.K. Chandra, Tata McGraw Hill

13, Quartum Chemistry, R K Prasad, New Age lnternational Pyt Ltd Publishers
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Paper-1V: CH 104 (Analy tical Teehnique
ASP01: Teehnigues Ol't‘htM'n::!ngmplny
ASP 02: NMR spectroscopy-1

ASI O3 Viby

S winl Spvutmscup.\' -1}
& Llectronic speetroscopy

atenal spectroscopy
ASP-(0: Techniques of Chirom

Techniques of Chromatogr
diffcrential migration rates, |

atography and UV Visible Spectrascopy 15 hrs
aphy: Introduction, Classification o Fehromatographic techniques,
artition ratio, retention time, relation between partition ratio and retention

tme, capacity factor, seleetivity factor, Efficiency of separation - resolution, diffusion. plate theory
and rate theory,

GC: Principle, instrumentation, deteclors - TCD, FID, ECD. Derivatization techniques. Programmed
temperature gas chromatography. GC analysis of hydrocarbons in a mixture.

HPLC: Principle, instrumentation, detectors- UV detectors, Photodiode array detector, luorescence
detector. HPLC analysis of paracetamol tablets.

UV Visible Spectroscopy: Principle, selection rules. Woodward-Fieser rules, Congugated dienes.
tricnes and polyenes. Unsaturated carbonyl compounds, Benzene, mono substituted derivative (Ph-R),
di-substituted derivative (R-CeH4-R’) and substituted benzene derivatives (R-Cally-COR’),

ASP 02: NMR spectroscopy-I I5 hrs

"H NMR spectroscopy:  Magnetic properties of nuclef, principles of NMR  spectroscopy.
Instrumentation: CW and pulsed FT instrumentation. Equivalent and non-equivalent protons,
Homotopic, enantiotopic and diastereotopic protons. Chemical shifls, factors affecting the chemical
shifts, electronegativity and anisotropy. shielding and deshiclding effects. Signal integration, Spin-spin
coupling, vicinal, germinal and long range coupling constants, factors affect ing coupling constants.

Chemically and magnetically equivalent protons.

Applications of '"H NMR spectroscopy: Reaction mechanisims (cyclic bromonium ion, elestrophilie

and nucleophilic substitutions, carbocations and carbanions), E, Z isomers, conformation of

cyclohexane and decalins, keto-enol tautomerism, hydrogen bonding, proton exchange processes

(alcohols. amines and carboxylic acids), C-N rotation. Magnetic resonance imaging (MRI). 'H-NMR
of organic molecules and metal complexes: eth ylacetate, 2-butanone, mesitylene, paracetamol, asprin,

ethylbenzoate, benzyl acetate, 2-chloro propionic acid. [HNI(OPEL).)", (HRR(CN)s] (Rh [= %),

ASP 03: Vibrational Spectroscopy 1S hrs
Interaction of electromagnetic radiation with matter, Fuctors affecting width and intensity of
speetral lines.

IR Spectroscopy: Vibrationa! energy levels of diatomic molecules, selection rules (derivation not
required). Caleulation of force constant from vibrational frequency, Anharmonic oscillator, Morse
potential energy diagram. Fundamental bands, overtones and hot bands.

Resonance ®

Vibration rotation spectra of distomic and poly atomic molecules: Vibration - rotation

spectroscopy, P, Q, R branches. Vibration - rotation spectra of polyatomic molecules - linear,

symmetric top and asymmeiric top molecules. Princinles of FTIR ¥
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Vibrations of puly atomic molecules: Normal modes of vibration, coneept of group frequencies,

of functional groups: Stercochemical effects on the
1S somerism hydrogen bonding. Isatopic

Chatactenistics of vibrational leequeng ey

attemn in carbonyl LFOUD, Cla-lrag
etlecton group frequency.

absarption p,

Raman spectroscopy: Classical and quantum theories of Raman effect, Stokes and anti- Stokes lines,

Complementary nature of IR and Raman spectra. Pure rotational, vibrational and vibrational -

rotational Raman spectra. Selection rules, Depalarization factors of Raman lines and their relevance,
Instrumentation and applications of Raman Spectroscopy.

References

- Fundamentals of Molecular Spectroscopy, Banwell and McCash McGraw Hill

I
2. Introduction to Moleculas Spectroscopy, G.M. Barrow, McGrawlHill
3. Absorption Spectroscopy of Organic Compounds, IR, Dyer Prentice-Hall of India Pvt.Ltd
4. Introduetion to Spectroscopy, Pavia Lampman Kriz. Cengage learning
5. Pharmaceutical analysis, Watson Elsevier
6. NMR in Chemistry- A multinuclear introduction, William Kemp, Springer
- Organic Spectroscopy, William Kemp, Palgrave Macmillan
- Spectroscopy of organic compounds, .S, Kalsi, New Age International Publishers
9. Structural methods n Inorganic chemistry, E.A.V Ebsworth, John Wiley & Sons.
10. Organic Spectroscopy, LDS Yadav . Springer
L'l Elementary Organic Spectroscopy, Y.R, Sharma $. Chand Limited
12. Molecular Spectroscopy by G Arhuldas, PHI Learning Private Ltd. New Delhi.
13. Vibrational Spectroscopy: Theory and Applications, D. N. Sathyanarayana,
New Age International
14. Modern Spectroscopy, J. M. Hollas, Joha Wiley & Sons




Practicals

Paper CH 154

L Prepay
@

Inorganic chemistry Ly Course

4 hirs/week
Htion of complexes

Hexaammine nickel (11 chloride,
nganese(]).

1) nickel(11) thiosulphate.

2 Trig (nu:i}'!acclmmtoj n

3 I'ri:\'(-.-[h}-'!cncdi:imir
L Calibritions

4. Calibration of weiglys,

5.

0.

Calibration of pipelies,

Calibration of standard flasks.
7 C:ilibmiionol"burcuc.

HL Titrimetric A nalysis
8. Estimation of Fe2* by cerimetry
9. Estimation of Nj2* by complexometry (
10. Estimation of Cy2+ by
T Estimation of Ca?
12. Estimation of Nj?

direct titration methad)
complexometry (direct titration method)
* by complexomeltry (substitution titration method)
T by complexometry (back titration method)
13, Estimation of A}3* by complexometry (back titration method)
IV. One component Gravimetric Analysis

14, Estimation of Zn2+

15, Estimation of Ba?+

References
Text book of Quantitative Inorganic Analysis, 31

I edition, A.l Vogel, ELBS (1969)
2. Yogel's text book of Quantitative Inorganic an
B

alysis, 4" edition, Jetfery etal, ELBS (1988).
ic Analysis. 6" edition, J.Mendham etal,

v

vogel's text book of Quantitative Inorgan

Pearson
cducation ftd (2002),

4. Practical norganic chemistry, G.Marr and 3. W.Rockett, Van Nostrand Reinhold (1972),
5. Experimental Inorganic/Physical Chemistry — An Investigative integrated approach to
Practical Project work, Mounir A.Malati, Woodhead publishing led (1999).

6. Advanced experimental Inorganic chemistry, Ayoedhya Singh, Campus books international
(2006}

7. Practical Inorganic Chemistry, G. Pass & H. Suteliffe, University science books (1999)

Paper CII 152: Organic Chemistry Lab course 4 hours/ week

Synthesis of the following compounds:
I p-Bromoacetanilide

2 p-Bremouniline,
3

2,4,0- tribromoaniline
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Fetrihvdrocarbazole
'-}I_\-.Iw.\} meths | coumurg
tDindtrobenzene

B-Nitraamline

ippuric acid

Arlactone
.»-\n:h:sm-m*-m:tlr‘zc:nih}wf!‘idp adduet
.?.‘l-{}if;I\-druX)‘:urs-tuphx:rmnu
PMithalinyide

Anthranilic acid

Methyl-d-nitrobenzoate

Relerences

b Text book of practical arg:
2 Teat baok ol peactical organic chemistry, Mann and Saunders,

Paper Cl1 153 Physical Chemistry 1.

L Data analysis 1 Significant figure
IL. Chemieal Kineties:
I Acid-catalyzed hydrolysis of methyl
2. Acid-catalyzed hydrolysis of methyl acet
3. Peroxydisulphate-I reaction (ov

. Conductonietry:

S. Determination of cel] constant

6. Titrution of strong acid vs strong base
7. Thration of weak acid vs strong base

aby course

utie chemistry, Vogel

4 hrs / week

8, Precision and aceuracy

acetate both with IN HCY
ate both with 2N (Y
crall order)

4. Oxidation of jodide jon by hydrogen peroxide-lodine clock reaction,

8. Determination of dissociation constant of 2 weak acid
IV. Potentiometry:

9. Titration of strong acid vs strong base

L Titration of weak acid vs

aweak acid.

strong base and determing

tion of dissociation constant of

L Determination of single electrode potential
V. Polarimetry:

12. Determination of specific rotation ol sucrose

13. Determination of specific rotation of g

VI, Adserption:

I3, Adsorption of acetic acid on animal ch

lucose

14, Determination of specific rotatian of fructose
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Relerences

| .}cmm- Practical Physical Chemistry 13,1, Kliosla, v.C. Garg and A. Khosla, R Chand & Co.
2 |'.\|‘J|.‘Il|mcfil;l| Physical Chemistry V. Athaw ale and ', Mathue, New Age. Internationul.

3 Tractical Physical ¢ hennstry: I3, Vishwanathan und .S, Raghavan, Viva Books,

4 Praciical in Physical Chemistry; 1.8, Stdbu, Laxmi Publications.

LI ' v ity t o segovnd rads i o m ‘ - ;
2 Advimeed Practieal I"hysical chemistry: 1.3, Yadav, Krishna Prakashan Media

Paper CIUIS4: Analytical Chemistry -1 Lab eoupse 4 hrs/week

L Applied anlysis:
Lo Estimation of acetic acid in commereial vinegar by acid base titration method
< Estimation of iron in cement by dichrometry

o Estimation of available chlorine in bleaching powder by iodometry
4 Estimation of calcium in caleium tablets by complexometry
B,

Estimation of magnesium in taleum powder by complexometry
I Thin layer chromatography
0. Determination of purity of the compounds prepared in CH [52]
7. Monitoring the progress of chemical reactions [or any of the two preparations in CH 152
I Assay of drugs:
8. Aspirin by acid base back-titration method
9. Ibuprofen by acid base titration method
10, Caleium in calcium gluconate by complexometry
IV. Determination of Physical Propertics of Solutions:
L. Determination of molecular weight of o polymer by viscometry
12, Detcrmination of critical solution temperature of phenol-water system
L. Effect of added electrolyte on the CST o [ phenol-water system
V. Colorimetry
14, Verification of Beer’s law and calculation of molar extinction coefficient using CuSQs
solution. '
15, Venification of Beer's law and calculation of molar extinction coefficient using KMnOy
solution

References

I. Advanced practical chemistry, R.Mukhopadhyay & P. Chatterjee, NCBA books (2016)
2. Advanced practical inorganic chemistry, Gurdeep Rij, GOEL publishing house (2015)
3. Advanced experimental Inorganic chemistry., Ayodhiya Singh, Campus books Int. (2006)
4. Senior Practical Physical Chemistry: B.D. Khosla, V.C. Garg and A. Khosla

5. Advanced Practical Physical Chemistry: JB.Yadav
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(Heetive from academic year 0232024 [y Ciumpus, Constituent and Affiliated calleges)
SEMESTE R, il

Semester-| pnd Senester. ] syllabus is common for ali specializations i.e., Inorganic, Organic,

Physical. Physical- Otganie, Analytical and Pharmacomformatics.

Papersl: CH 201 (Irorennic chemistry)
IC 08 Reaction mechanisms of transition mefal complexes
¢ 0s: Bonding in metal compleses-1]
1006 Metal clusters ligational aspects of diatomic molecules

[C-04: Reaction mechanisms ol transition metal complexes: IS5 hrs
Ligand substitution reactions: Encrgy profile of a reaction, transition state or activated complex.
Types of substitution reactions; (SE, SN, SN', SN, Langlord-Gray classification. A mechanism, D-
Mechanism, I-Mechanism [, L, and Intimate mechanism.

Ligand substitution reactions in getaliedral complexes: Aquation or acid hydrolysis reactions,
lactors affecting acid hydrolysis. base Hydrolysis, conjugate base mechanism, evidences in favour of
SN'CB Mechanism, Substitution reactions without breaking metal-igand bond. Anation reactions.
Ligand Substitution reactions in Square-planar complexes: Mechanism of substitution in square-
planar complexes, trans-cffect, trans- influe nee, Grienberg's polarization theory and x - bonding theory,
Applications of trans-effect in synthesis of Pt (I]) complexes,

Eleetron transfer reactions (or oxidation-reduction reactions) in coordination compounds:
Mechanism of one-clectron transfer reactions, atom (or group) transfer or inner sphere mechanism,
direet electron transfer or outer sphere mechanism. Factors affecting direct electron transfer reactions,
Cross rezctions and Marcus- Hush theory.

1C-05: Bonding in Metal Complexes - 11: 15 hrs

Free ion terms and Energy levels: Confisurations. terms, states and microstates. Calculation of the
numiber of microstates for p® and ¢° contigurations. Vector coupling of orbital angular momenta, spin
angular momentum. Spin orbit coupling: L-$ (Russel-Saunders) coupling scheme, J-i coupling
scheme. Determination of terms for p'pid' and d? configurations of metal jons. Hole formalism.
Energy ordering of terms ( Hund’s rules). Inter — clectron repulsion parameters (Racah parameters).
Spin-orbital coupling paramcters, Effect of weak cubic crystal ficlds on S,P,D and F terms, Orgel
disgrams for (i) d', d*,d°, d* (i) &, d".* (i) & octahedral and tetrahedral complexes.

IC-06: Metal Clusters and Ligational Aspects of Diatomic molecules 15 hirs

Metal Clusters: Definition, Factors favouring metal-metal bonding.

Mectal carbunyl clusters: Bonding modes of CO: Terminal and bridging. 18 Valence electron rule and
its applications. Classification of carbonyl clusters. Low nuclearity carbonyl clusters: Ms and M.
clusters, structural patterns in Mi(CO)r (M=Fe, Ru, Os) and Ma(CO)rz2 (M=Co, Rh, Ir} clusters. High
nuclearity carbonyl clusters: Ms, My, My, M and Mo clusters. Polyhedral skeletal electron nair thanry 1
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and Total clectron count theory. Capping rule, Strvetural patterns in [Nis(COJa)*, [Osa(COYs],
(D5 COY )L [Os(COR) and [O81aCCOY

rgshiny o [REyCOYy s ) and [I:c;-({'p}-{{'a'}m
Boranes sud carboranes Wade's riles, 87

Metal carbonyl scrambling. stereo chemical non-
VX rale.

Metal Nitrosvis: Bonding modes of NO Fermmal (linear, bent) and bridging. Structural aspects of
HCKPTROACOUNOYN and (RUCHP PO NO) )
[Cotdinsh(NORF and [Codins):(NOUSCN))
Metal Thalide elusters:

Stereo  chemical  control of valence in
Major structural types e dinuelear metal-metal systems: Edge sharing
bioctahedra, face sharing bioctahedra, tetrigonal prismatic and trigonal antiprismatic structures.
: : 12 . . A R .12
Strueture and bonding in [Res¢ L7 and octabedral halides o [Moo(Chg)"™ and [Nbu(Cl)i2]*".

Relerences

L Inerganic reaction mechanisms, M. L Tobe & Jolin Burgess, Wesley Longman (1999}

2. Reaction mechanisms in metal complexes, K Veera Reddy, New age publishers (2020)

3 Mechanisms of Reactions at Transition Metal Sites, Richard A Henderson, Oxford Science
Primaers, London (1993),

4. Mechanismis of inorganic reactions, F.Basalo & IL.GLPearson, 2™ Edition, John Wiley and sons,
New York (1967)

- Inorganie reaction mechanisims, R K. Sharma, Discovery publishing house (2007)

Ly

6. Advanced Inorganic Chemistry. F.A.Cotton, G.Wilkinson, C.A.Murillo and M.Bochmann,
o™ Edition. Wiley Interscience, N.Y (1 299) '

7. Prineiples of Inorganic Chemistry, Puri.Shasma, Kalia, 33" Ldition, Vishal Publications (2022).

8

- Coneise coordination chemistry, R Gopalan & V Ramalingam, Vikas publishing house Pvt Lid
(2008)

¥ Selecred topics in inorganic chemistry, Wahid U. Walik, G.D. Tuli & R.D. Madan, $.Chand & Co
Ltd (1998)

10. Concise Inorganic Chemistry, J.D.Lve, 5% Edition, Chapman & Hall (2016).
Syrunetry and Spectroscopy of Molecules, K Veera Reddy, New Age International (P) Ltd. 2022.
. Inorgamc Chemistry, J.E. Huheey, K.A Keiter and R.L.Keiter 4 th Edition M

arper Cottens College
Publications (1993).

12.The Chemistry of Metal Cluster Complexes. D.F.Shriver. H.D.Kaerz and R.D.Adams (Eds), VCH,
NY (1990).
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Papee1ly CH 202 {Oreanic Chieniistryy
OC-04 Reactwn mechanism-1] ad Moleenlay Rearrangements
OC-05. Perieyelic reactions.]

Q-0 Photoehe mistey

OC-04: Reaction mechamisim-1 and Moleentay Rearrangements 15 s

Neiglibouting proup participation (NGP) © Criteria for determining the participation of
neghbouring group. Enhanced reaction rates. retention of configuration, isotopic labeling and
axclic imtermediates. NGP wivolving alogens, Oxyeen, Sulphur, Nitrogen, Aryl.  Introduction 1o
nonclassical carbocations: NGP Cycloalky! groups . o and z- bonds. ( Stereospeeific examples of
NGEP 10 be covered in ¢ onformational analysis)

Reactive Intermediates: Gener: wion, detection, stiructure, stability and reactions of carbenes and
N renes

Molecular rearrangements: Definition and classification, Molecular rearrangements involving 1)
clectron deficiont ¢ carbon: Allvlic and Woll reareas wement, 2) eleetron deficient Nitrogen: Lossen,
Curtins and Schmidt 3) electron deficient Cxygen: Baeyer-Villiger oxidation. 4) Base catalysed

redrrangemems:  Benzilic acid, Favourski . Transannular . Sommlett-Hauser and  Smiles

carrangemeny

OC-08 Perievelic reactions 15 hrs.

Perieyelic reactions: Introduction, Classification of pericyclic reactions into Electrocychie,
cycloadditions, sigmatropic, ene and ¢ welotropic reactions.

Eleetrocyelie rections: con rotation and dis rotation. Electrocyelic closure and opening in 4n

and dn-2 systems,

Cydloaddition  reactions:  Supraficial and anars facial additions in 4n  anddn+2
¢veloadditions

Sigmatropic reactions: {i, j] Supraficial and antaraficial shifis, Cope and Claisen
rearrangement reactions,

Approuches for the interpretation of wechanism of perieyclic reactions: Aromatic Transition
States (ATS)Perturbation Molecular Crinals (PM0) upproach-Concept of Huckel

~Mobius aromatic and antiaromatic tranzition states Iraming Woodward-Hofmann selection rules
for all the pericvelic reactions by ATS approach. Solving problems based on ATS approach,
Molecular orbitals: ethylene, 1, 3-butadiene, 1. 3. 5- hexatriene, allyl cation, allyl radical,
pentadienvl cation, pentadieny racdical.

Fronticr Molecular  Orbital (HOMUO-1, U\IU; approach-concept:  Framing  Woodward-
Hofnmann selection rules for ali the pericyelic reactions by Frontier Molecular Orbital (FMO)
approach. Solving problems based on FMO ipproach.

Conservation of orbital Symmetry: (Coreelation Ulagrams) approach- for electrocylic and
cycloadditions & cycloreversions,

OC-06 Orvanic Photochemistry b

{Shrs
Photochemistry: [ntroduction, p hotoche i

iy ol =n® transitions; Excited states of alkenes, cis-
trans isomerisation, and photo stationary state, Photache mistry of 1,3-butadiene, di-n melh'mc

.
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rearraneement. Intermelecular reactinns,
conjugated olefing, Addition of olefin

aronmitie compounds, Photoivmeris

photocycloadditions, photodimeriastion of simple and

O, eunsatuated e bonyl compounds. Excited states of

dtion of benzen
Photochemistry of (n=70%) transitions. LExcited staes oFcarbonyt compounds, homolytic cleavage of
acyelic and eyclic ketones and strainedeyceloalkane diones

nz

e bond. Noresh type | reactions in

Intermolecular abstraction of hydropen: nhotoredu, lon-wifluence of solvent, nature of hydrogen
donor and structure of the subsip:

dedntramaleculyr abstiact
Letanes, esters aud L2diketones, Addition 1o

welion, Photochenstry of nitrites: Barton,

ion of hydrogen: Norrish type 1 reactions in
carbon-catbon multiple honds, Paterno-Buchi

ST ETYTTS

Referenees

- Stereochemistry of Carbon compounds by Ernest L Bligl/ §

amuel H. Wilen
- Stereachemistry of organic COMPOLI

s = riseiples and Applications by D Nasipuri

3% |

3 The third dimension in organic chemistry, by Alai Bassindale
4. Stereachemistry: Conformation and Mechunism by P S Kalsi
5

- Stereochemistry by V M Potapov

0. Advaneed Organic Chemistry by Jerry March

- Mechanism and Structure in Organic Chemistry S. Mukerjee

- Maya Shankar Singh, Reactive Intersmediates in Orpanic Chemistry-Structure, mechanism and
reactions, Wiley-VCH, 201 2.

9 Qrganic chenvistry Yol.] and 1] by LL. Finag

10,

=0

Comprehensive organie chemistry VoLS D.H.R. Barton and W.D..Ollis
L1, Pericyelie Reactions - A Texthook: Reactions, Applications and Theory by S. Sankaracaman
12. Pericyclic reactions by lan Flemming
13, Organic photochemistry by 1. M. Conon aud B, Halton

14, Imtroduction to organic Photachen

ry by LD, Coyle

15, Modern Molecular Photochenistry of Oreanic Molecules by N J Turrg, V. Ramaswamy and

' \LMW %””ﬁ
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Paper-HT: CH 203 (Physical Chemistry)
PO Chemenl Kimetics apud l’lmluz'lacmzsir}’
PCOS Quantum Chemistry-1]
PUOb: Selwd Stile (‘hL‘“lixlI‘}';
P Chemica Iineties & ['»h{”m.]”l.miﬁl.‘l (15 hrs)

Chiemieal Kineties: Theories of reaction rates: Collision theory, steric factor. Transition state theory
Hammond's postutate. Thermodynamic formulation of transition state theory. Activation parameters
and thewr significance. The Eyring cquation, Unimolecular reactions and Lindamann’s theory

Comples reactions-Opposing

ivpe)

reactions, parallel reactions and consecutive reactions (all fiest order

Shin reactions-general characteristies, steady state treatment, Example-H:-Brz reaction,
Deriviation of rate Jaw,

Etect of structure on reactivity-Linear free energy relationships. Hammett and Tall ¢quations-

and &%) and reaction constant {p and p*) with examples. Deviations from Hammett
correlations, reasons- Change of mechanism, resonance interaction, Tafll four parameter cquation.
Photochemistry: The Franck Condon principle. Electronically excited molecules- singlet and triplet
states. Raduative life times of excited states-theoretical treatment. Measured life times. Quantum yield.
Derivation of fluorescence and phaspharesgence quantum yields.

Photophysical processes- photophysical kinetics of wnimolecular reactions. Caleulation of rate
constants of various photophysical processes-problems. Photosensitization, Quenching-Stern-Volmer
cquation. Introduction to fast reactions- Principle of flash photolysis.

substitnent (o

PC-03: Quantum chemistry-I1 (15 Hrs)

Cartesiun, Polar and spherical polar coordinates and their interrelations. Schrodinger equation
lor the hydrogen atom- separation into three equations. Hydrogen like wave functions. Radial and
angular functions. Quantum numbers n, | and m and their importance. The radial distribution
tions. Hydrogen like orbitals and their tepresentation, Polar plots, contour pots and boundary

agrams,

Nuany cleetron systems: Approximate methods. The variation method-variation theorem and its
prool. Trial variation function and variation integral. Example
box. Construction of trial function by the method of line
Secular equations and secular determinant.

s of variational calculations. Particle in a
ar combinations. Variation parameters

Bonding in melecules: Molecular orbital theory-basic ideas. Construction of MOs by LCAQ, H:" 1on,
The variation integral for Ha' ion. Detailed caleulation of wave functions and energics for the bonding
and antibonding MOs. Physical picture of bonding and antibonding wave functions, energy diagram.
The MO wave function and the energy of Ha molecule MO by LCAQ method and Valence bond

methoed (detailed caleulations not required)-comparison of MO and VB models.

PC-06: Solid state chemistry (13 Hry)

of solids,
of metals, insulators and sem;-
ndence of conductivity of extrinsic
p-n junctions,

Electronic properties of metals, insulstors and semi-conductors: Electronic strueture
Band theory, Fermi level, K space and Brillowin Zones, band structure
conductors. Electrons, holes and Excitons. The temperature depe

semi-conductors. Photo conductivity and photovoltaic effect -

Lo
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\R b
\n;u-mnulm'l'r\il}: Uecmtrence of superconduc vy Destneton of ‘.;;;:;:rm:a;!u-,m,:} by mapnchic
F'ypes of SHPCROO R 1o e Fheories of aiper conductivity  BOS theory
superconduciors Stctre of defe
Mhise diaeram of

chils Messner efteet

I Iy :._-;;'I"\'.' Hiite

et perovshites [igh To superconductivity
-Ba-Cu system, ¢ tystal stracture of YBa2Cu307.x Preparation of |

el O of high T superconductivgy

Nanoparticles il their applications

'!!;‘I'~ SN

Intraduction o nangparticles. Reduced dimensionalty m
s with vanons dimensions examples
Cphen of nane particles  1op down and bottam tp methods. Preparation of nanomateriils- — sol

methods, chemieal vapour deposition mgthod and thermolysis. Characterization of nanoparticles

Apenmental methods Powder Xeray  Diffraction, Scanming  electron microscape  (SEM),

Trensmission Flectron

Micrascopy (TEAD, and Atomie Force Microscopy (AFM) (Instrumentation
reqmred). Optical properties of n moparticles, Appheations of nanoparticles
Referenees
U Phyvsical Chiennstry- A Molecular approach, D.A. McQuarrie and J.D. Simon, Viva Books Pvt Ltd
2 Llements of Physical Chemistry by Peter Atkins and Julio de Paula, Oxford University Press
¢ Chemical Kinetics and Reaction Mechanisms, J. H. Espenson, McGraw Hill
( ueal Kineties, KoL Laidler, McGraw'Hill
Vhe Physical Basis of Org, Chemistry by Howard Maskill, Oxford Univ. Press (New York)
undamentzls of Photachemistry, K. K.Rohtagi-Mukherji, Wiley-Eastern
" Mokecular Reactions and Photo chemistry by Depuy and Chapman
S Molecular Photochemistry, N.J. Turro, Benjamin
Y. Phatechemistry, R.P.Kundall and A, Gilbert, Thomson Nelson
entials of Molecular Photochemistry by A. Gilbert and J. Baggout, Blackwell Scientific
Publications.
Urzenic Photochemisiry by J.M.Coxon and B. Halton, Cambridge University press.
Intraductory Photochemistry by A Cox and T.JKemp. McGraw-Hill, London.
tum Chemistry, DAL MeQuarrie, Prentice Hall
+. Quantum Chemistry, Ira N. Levine, Prentice Hall
inroduction to Quantum Chemistry, A.K. Chandra, Tata McGraw Hill
Junntum Chemistry, R K Prasad, New Age International Pt Lid Publishers
Elementary Quantum Chemistry, F. L, Pilar, McGraw Hill,
IS Introduction to Solids, Leonid V. Azaroff, Tata McGraw Hill
I Solid state Chemistry, D.K. Chakrabarthy, New Age International
<. Sohd state Chemistry and its aplications, AR West, Plenum,
L Principles of the Solid State, H. V. Keer, New Age International
2. The physies and chemistry of solids by Stephen Elliott, Wiley Publishers.
23, Nanostructured Materiuls and Nanotechnology, edited by Hari Singh Nalwa, Acad. Press
24. Self-Assembled Nanostructures, Jin Zhang, Zhong-lin Wang, Jun Liu, Shaowei Chen & Gan-Yu-
L Khower Academie/Plenum

=5. Introduction to Nanatechnology, Charles P, Poole Ir, F.J, Owens, Wiley India Pyt Ltd,
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Paper-1v;:

CH 204 {Analvticnl h:lmu;um
ASNP UM

s Speetraseapy ~ 11) 15 hrs

Flecto and Thermal Analvticq) Fechniques

W08 NANIR

WS G

- and FSRE ‘a'pL‘\'1|n:~.t.'n|’:\

Mass spectromen 7

ASE-04: Electro and Thermal Analytical Te
Fleetro analyvtical technigues: Ty
Polarogeaphy: Type:

chniques
es and Classification of Eleetro analytical Methods.
» ol polarography: A Calolarography and D.C Pol wography. D.C Polarography.

Dropping mereury electrode, polurogram. Types of Currents: Residual, Migration
and Limiting currents

Instrumemation -

bwoand Thice eleetrode assemblies. likovie equation (derivation not
heeessany) and its consequences. Applications of polarography in qualitative and quantitative analysis.
Anchysis of mixtures,

Application to inorganic and organie compounds. Determination of stability
cuorstants of *-'\‘”'l]‘lk‘\k‘.\.

Amperometrie Gtrativns: I’rim‘ip!u. nstrumentation. Types and applications of amperometric
titrations. Determination of 8O, metal ions viz, Mg, Zn®", Cu™ and other substances.

Cyclic: Voltammetry: Principle.  instrumentation, Applications. Cyelic voltammetric study of

msectieide parathion. HOMO-LUMO caleulations of ferrocene using cyehic voltammetry.
Thermal Analysis:

Intraduction, tvpes of thermo analytical methods,

Fhermogravimety: Prnciple and applications of thermogravimetry- Study of calcium oxalate.
calcium sulphate and silver nitrate, Differential thermal analysis: Principle and applications of DTA-
Difterential thermogram of sulphur,

Differenual scunning calorimetry DSC: Prigeiple and application of DSC- determination of glass
transition temperatures and heat capacities of PVC and Bakelite.

ASP- U5 NMR-H and FSE Spectroscopy 15 hrs
Multinuclear NMR CH, "8 and *'p NMI) and solid state NMR spectroscopy:

First order and non-first order spectra e.g., AX, AXa, AX3, AxXs, AMX and AB. ABC. Simplification
of complex spectra: incrensed fleld strength, deuterium exchange, Lanthanide shift reagents and
double resonance techniques. Discrimination of enantiomers by use of chiral NMR solvents (CSAs),
chiral lanthanide shift rcapents and Mosher's acid. Nuclear Overhauser Enhancement (NOE).
Fluxional molecules bullvatene, [n'-CsHaM]. i(Cslls)aTin'«(CsHe)o) and [n'-CsHsRu(CO).

YF NMR speetroscopy: LL:nnuI shifls, coupling constants. Applications of ''F NMR invelving
coupling with "'F, '"H and *': 1.2-diclhloro-1, 1 difluoro ethane, BrFs, SFy, PFs, le‘;. IFs. CF3CH-0H.
AP NMR spectroscopy: ":lj k-..umml shifts. coupling constants. Applications of *'P NMR involving
cm:piin-' wim Hp 'u and “C: ATP. PhyPSe, PyS;, HiPOy, HaPOs, H3POy, HPF,, PR, . PH;,
[Rh{PPhs);Cl} (Rh: |

!utrmfuclmn to solid state NS Magic meple spinning (MAS). Applications of solid state NMR.
Elcctron Spin Resonance ."'?=}J.'i‘ti'u.\'i:irl}}". itroduction, principle, instrumentation, selection rules.

calculation of "g". Study of free radicals. \ \
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ASE - 062 Masy speetrometry I5 hrs
of EI mass spectrometer Types of fragments: Odd electron and
and charged species
peaks, determination of molecular formul

Origin of mass spectrum, principle
even clection contamimg newtral (even electron rule), Nitrogen rule, sotopic
4 metastable jon peaks. High resolution mass spectrometry
ation pattern of org
reartangement, retro Diels — Alder fp
Panciple of El,

Salient features of fragment e compounds including fi-cleavage. Melafteny
asgm’(‘;u[:uinﬂ and ortho effeci.
CL Atmospheric Pressure lonisation (API),
{SINMS), Flectrospray ionization (ESI) and M
methods,

Secondary lon Mass Spectrometry
atrix: Assisted Laser Desorption lonization {MALDI)

Introduction, prmciple and applications of Gas Chromatography-Mass Spectrometry (GC-MS) and

Liquid chromatography-Mass Spectrometry (LC-MS) techniques,

Relerences:

L. Principles of Polarography, Heyrovsky, Elsevier Inc,
Principles of Polarography, Kapoor, John Wiley & Sons.
- Modem Electroanalytical methods, edited by C.C harlot, Elsevier Company,
- Prineiples of Instrumental analysis, Skoog, Holler and Nieman, Harcourt Asia PTE Ltd.

Amalytical Chemistry-An Introduction, Skoog, West, Holler and Crouch, Saunders
College Publishing.

[ 3%}

LI I oY

0. Principles of Instrumental Analysis, Skoog and Leary, Saunders College Publishing.

7.Spectroscopic identification of organic compounds by R M. Silverstein and F.X, Webster,
Tohn Wiley & Sons

8. Instrumental Methods of Chemical Analysis by B K Sharma, Krishna Prakashan Pvt. Ltd,

Y Instrumental Methods of Analysis by Willard, New York, Van Nostrand
1C. Organic spectroscopy by William Kemp, Palgrave Macmillan.
L1 NMR-A multinuclear introduction by Wiiliam Kemp, Springer

12. Spectroscopic methods in organic chemistry by D.H. Williams and 1, Fleming
MeGraw-Hill Education

-
+




Practicals

Paper CH 251: Inorpanic chemistry Lab course 4 hours/ week

L. Preparation of complexes:

i Mercury tatra:hiocyanatocobal:ate(ll}.
A ChlompcnmnuninccobaE!{III] chloride
3

Tulmrnminccoppcr(] 1) sulphate
I Titrimetric Analysis of two ions
4. Estimation of Pb2* and Ca2+
5. Estimation of Zn?* and Mg?*
6. Estimation of Mg?* and Mn2+
HE Analysis of Two component mixtures
7, 8. Separation of Ag* and Ca?*
Ca**(volumetric).
Y, 10. Separation of Cu?* and Nj2+
Ci** (volumetric)
L, 12, Separation of Fe?* and AR+
Al3+(gravirncrric).

in a mixture

in @ mixture and estimation of Ag** (gravimetric) and
in a mixture and estimation of Nj¢* (gravimetric) and

in a mixture and estimation of Fed* (volumetric) and

1V Analysis of three component mixtures:
3. Scparation of (Ni®* and Cu?*) from Mg?* in
Mgt gravimetrically
V. lon exchange methods of analysis:

the given mixture and estimation of

14. Determination of capacity of an ion exchange resin.
IS, Separation of Mg?* and Zn2+
Zn2+

References

on an anion exchange resin and estimation of Mg?* and

I, Text book of Quantitative Inorganic Analysis, 3 edition, AL Vogel ELBS (1969)
2. Vogel's text book of Quantitative [norganic analysis, 4" edition, Jeffery etal, ELBS (1988).
3. Vogel's text book of Quantitative Inorganic Analysis, 6" edition, J.Mendham ctal,
Pearson education Itd (2002),
4. Practical Inorganic chemistry, G.Marr and B.W.Rockett, Van Nostrand Reinhold (1972).
5. Experimental Inorganic/Physical Chemistry — An [nvestigative integrated approach to
Practical Project work, Mounir A.Malati, Woodhead publishing Itd (1999),
6. Advanced experimental Inorganic chemistry. Ayodhya Singh. C
(2006)
7. Practical Inorganic Chemistry, G. P

ampus books international

ass & H. Sutcliffe, University science books (1999

Paper CH 252: Organic Chemistry Lab course 4 hours/ week

Identification of organic conipounds systematic qualitativ
BP # MP, Ignition test, solubility classification

2. Extraelements-N.S & Halogens.{Lassagnine sodium fusion test)

3. o-Nitrobenzoic acid/2-Chioro benzoic Acid ‘

n A

ot p

¢ analysis:




L

Anisale

p- Chloropheno!

0. p-Chloroanilines

N-Mecthyl aniline/N-Ethylaniline
N.N-Dimethylaniline

9. Benzamide

10, p-Chloro benzadehyde

Lo Acetophenone/ P-Chloro acetophenone,
12, Benzophenone

13. Nitrobenzene

h

=

4. Ethylbenzoate

15, Chlorobenzene/ Bromobenzene

References

I TL Ntbook of practical organic chemistry, Vogel

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

3. Spectral identification of organic compounds Bassler, Silverstein 5th Edition

Paper CH 253: Physical Chemistry Lab 4hrs /week

L Data analysis II: Mean and standard deviation; absolute and relative errors: linear regression;
covariance and correlation coefficient,

il [)IS!rtbuimu.
- Distribution of 12 between cyclohexane and water

2 Distribution of 12 between cyclohexane and 2q.Kl solution - caleulation of equilibrium constant,
1. Chemical Kinetics:

J. Stoichiometry of Peroxydisulphate - lodide reaction

4,3. Peroxydisulphate - lodide reaction: Comparison of strengths of KI solutions by isolation
method

IV, Conductometry:
6. Titration of a mixture of strong and weak acids vs strong base
7. Determination of the hydrolysis constant of aniline hydrochloride
8. Determination of solubility product
V. Potentiometry:
9. Titration of CI" vs Ag™ (precipitation titration)

10.Determination of solubility product ofspannaly soluble salt
VI. Polarimetry:

I1. Inversion of cane sugar catalyzed by IN HC|
12. Inversion of cane sugar catalyzed by 2N HCI
V. pH metry:
13. Calibration of'a pH meter and preparation of phosphate buffers
I4. Titration of strong acid vs strong base

I5. Tutration of weak acid vs strong base and determination of dissociation constant of weak acid

K v

* r‘*?-—' fa\.w— i
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References

L. Senior Practica) Physical Chemistry B.D. Khosla, V.C. Garg and A. Khosia: R Chand & Co.
2 Experimental Physical Chemistry: V. Athawale and P, Mathur, New Age, Internations).

- Practical Physical Chemistry: B. Vishwanathan and P.S. Raghavan, Viva Books.

- Practical in Physical Chemistry: P.S. Sindhu, Laxmi Publications.

Advanced Practical Physical chemistry: J.B. Yadav, Krishna Prakashan Media
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Paper CH 254: Analytical Chemistry <11 & Spectrscopy Lab course 4 hours/ week

L. Applicd analysis;

Estimation of alkali content in antacid by acid base titration method
Estimation of ascorbic acid in vitamin C by iodometry

Estimation of available oxygen ia hydrogen peroxide by permanganometry
Estimation of calcium in milk by complexometry

Determination of hardness of water by complexometry.

IL Spectral analysis: Interpretation of IR, UV, '"H NMR and MS of the following
representative compounds
. An aldehyde
An alcohol
A carboxylic acid
9. Anamine
10. A Ketone
IIL Instrumental Analysis:
Conductometry:
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I'1. Titration of a mixture of strong and weak acids vs weak base
Potentiometry:

12. Titration of Fe™ vs Cra07% (redox titration)

13. Fe*' vs Ce* and calculation of formal redox potential of Fe(1I)/Fe(111)
4. Fe™* vs MnOy and caleulation of formal redox potential of Fe(I1)/Fe(l11)
pH metry:

15, Titration of a mixture of strong and weak acids vs strong base

References:

I. Vogel's text book of Quantitative Inorganic Analysis, 6 edition, J.Mendham etal,
education Itd (2002) ;

- Advanced practical chemistry, R.Mukhopadhyay & P. Chatterjee, NCBA books (2016)

- Advanced practical inorganic chemistry, Gurdeep Raj, GOEL publishing house (2015)

- Advanced experimental Inorganic chemistry, Ayodhya Singh, Campus Books International (2006)

. Senior Practical Physical Chemistry: B.D. Khosla, V.C. Garg and A. Khosla

6. Advanced Practical Physical Chemistry: J.B.Yaday

7. Organic structures from spectra: L. D. Field, S. Sternhell, J. R. Kalman. \
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