3rd semester syllabus

BSM 305: Inorganic Chemistry

Max. Marks : 70
Time : 2 Hrs,

UNIT 1
Chemistry of Elements of Ist transition series:
Definition of transition elements, position in the periodic table, General
characteristics & properites of Ist transition elements,
UNIT 2

Structures & properties of some compounds of transition elements-TiOz,VOCI:z,
FeCls, CuClz and Ni(COM
UNIT 3

Chemistry of Elements of lind & llird transition series

General characteristics and properties of the lind and llird transition elements
Comparison of properties of 3d elements with 4d & 5d elements with reference
only to ionic radii, oxidation state, magnetic and Spectral properties and

stereochemistry

UNIT 4
Coordination Compounds
Werner's coordination theory, effective atomic number concept, chelates,
nomenclature of coordination compounds, isomerism in coordination
compounds, valence bond theory of transition metal complexes

UNIT 5
Non-aqueous Solvents
Physical properties of a solvent, types of solvents and their general
characteristics, reactions in non-aqueous solvents with reference to liquid NH:
and liquid SOz



BSM 306: Organic Chemistry

Max. Marks : 70
Time : 2 Hrs.
UNIT 1
Alcohols

Monohydric alcohols: nomenclature, methods of formation by reduction of
aldehydes, ketones, carboxylic acids and esters. Hydrogen bonding. Acidic
nature. Reactions of alcohols. Dihydric alcohols — nomenclature, methods of
formation, chemical reactions of vicinal glycols, oxidative cleavage [Pb (OAck
and HIOu ] and pinacol - pinacolone rearrangement.

UNIT 2

Epoxides
Synthesis of epoxides. Acid and base-catalyzed ring opening of epoxides,
orientation of epoxide ring opening, reactions of Grignard and organolithium

reagents with epoxides
UNIT 3
Phenols

Nomenclature, structure and bonding. Preparation of phenols, physical
properties and acidic character. Comparative acidic strengths of alcohols and
phenols, resonance stabilization of phenoxide ion. Reactions of phenols —
electrophilic aromatic substitution, Mechanisms of Fries rearrangement,
Claisen rearrangement, Reimer-Tiemann reaction, Kolbe's reaction and
Schotten and Baumann reactions.

UNIT 4
Ultraviolet (UV) absorption spectroscopy
Absorption laws (Beer-Lambert law), molar absorptivity, presentation and
analysis of UV spectra, types of electronic transitions, effect of conjugation.
Concept of chromophore and auxochrome.Bathochromic, hypsochromic,
hyperchromic and hypochromic shifts.UV spectra of conjugated enes and
enones, Woodward- Fieser rules,calculation of Lemdasa. of simple conjugated
dienes and unsaturated ketones. Applications of UV Spectroscopy in structure
elucidation of simple organic compounds.

UNIT S

Carboxylic Acids & Acid Derivatives

Nomenclature of Carboxylic acids, structure and bonding, physical properties,
acidity of carboxylic acids, effects of substituents on acid strength.
Preparation of carboxylic acids. Reactions of carboxylic acids.Hell-Volhard-
Zelinsky reaction. Reduction of carboxylic acids. Mechanism of
carboxylation.Structure,nomenclature and preparation of acid
chlorides,esters,amides and acid anhydrides. Relative stability of acyl
derivatives. Physical properties, interconversion of acid derivatives by



BSM 307: Physical Chemistry

Max. Marks : 70
Time : 3 Hrs.

UNIT 1

Thermodynamics-|
Definition of thermodynamic terms: system, surrounding etc. Types of
systems, intensive and extensive properties. State and path functions and
their differentials. Thermodynamic process. Concept of heat and work .Zeroth
Law of thermodynamics,

UNIT 2

First law of thermodynamics: statement, definition of intemal energy and
enthalpy. Heat capacity, heat capacities at constant volume and pressure and
their relationship. Joule's law - Joule — Thomson coefficient for ideal gas and
real gas : and inversion temperature.

UNIT 3
Thermodynamics-ll

Calculation of w. q. dU & dH for the expansion of ideal gases under
isothermal and adiabatic conditions for reversible process, Temperature
dependence of enthalpy, Kirchoffs equation. Bond energies and applications
of bond energies.
UNIT 4

Chemical Equilibrium

Equilibrium constant and free energy, concept of chemical potential,
Thermodynamic derivation of law of chemical equilibrium. Temperature
dependence of equilibrium constant; Van't Hoff reaction isochore, Van't Hoff

reaction isotherm.Le-Chatetier's principle and its applications Clapeyron
equation and Clausius - Clapeyron equation its applications.

UNIT S

Distribution Law

Nemst distribution law -~ its thermodynamic derivation, Modification of
distribution law when solute undergoes dissociation, association and chemical
combination. Applications of distribution law: (i)Determination of degree of
hydrolysis and hydrolysis constant of aniline hydrochloride.(ii)Determination of
equilibrium constant of potassium tri-iodide complex and process of
extraction.



4th semester
BSM 405: Inorganic Chemistry

UNIT 1
Chemistry of f - block elements Lanthanides
Electronic structure, oxidation states and ionic radii and lanthanide contraction,
complex formation, occurrence and isolation, lanthanide compounds.

Max. Marks:70
Time: 2 Hrs.

UNIT 2
Chemistry of f - block elements Actinides
General features and chemistry of actinides, chemistry of separation of Np, Pu and

Am from U.
UNIT 3
Comparison of properties of Lanthanides and Actinides and with transition elements.

UNIT 4
Theory of Qualitative and Quantitative Inorganic Analysis-I
Chemistry of analysis of various acidic radicals, Chemistry of identification of acid
radicals in typical combinations, Chemistry of interference of acid radicals including
their removal in the analysis of basic radicals.

UNIT S5
Theory of Qualitative and Quantitative Inorganic Analysis-ll
Chemistry of analysis of various groups of basic radicals, Theory of precipitation, co-
precipitation, Post- precipitation, purification of precipitates.



BSM 406: Organic Chemistry
Max. Marks:70
Time: 2 Hrs

UNIT 1

Infrared (IR) absorption spectroscopy
Molecular vibrations, Hooke's law, selection rules, intensity and position of IR bands,

measurement of IR spectrum, fingerprint region, characteris tic absorptions of
various functional groups and interpretation of IR spectra of simple organic
compounds. Applications of IR spectroscopy in structure elucidation of simple

organic compounds.
UNIT 2
Amines

Structure and nomenclatu re of amines, physical properties. Separation of a mixture
of primary, secondary and tertiary amines. Structural features affecting basicity of
amines. Preparation of alkyl and aryl amines (reduction of nitro compounds, nitriles,
reductive amination of aldehydic and ketonic compounds. Gabriel phthalimide
reaction, Hofmann bromamide reaction. electrophilic aromatic substitution in aryl
amines, reactions of

amines with nitrous acid.

UNIT 3
Diazonium Salts
Mechanism of diazotisation, structure of benzene diazonium chloride, Replacement
of diazo group by H, OH, F, Cl, Br, |, NO: and CN groups, reduction of diazonium
salts to hyrazines, coupling reaction and its synthetic application.

UNIT 4

Nitro Compounds

Preparation of nitro alkanes and nitro arenes and their chemical reactions.
Mechanism of electrophilic substitution reactions in nitro arenes and their reductions
in acidic, neutral and alkaline medium.

UNIT S
Aldehydes and Ketones
Nomenclature and structure of the carbonyl group. Synthesis of aldehydes
and ketones with particular reference to the synthesis of aldehydes from acid
chlorides, advantage of oxidation of alcohols with chromium trioxide (Sarett
reagent) pyridinium chlorochromate (PCC) and pyridinium
dichromate.,Physical properties. Comparison of reactivities of aldehydes and
ketones.Mechanism of nucleophilic additions to carbonyl group with particular
emphasis on benzoin, aldol, Perkin and Knoevenagel
condensations.Condensation with ammonia and its derivatives. Wittig
reaction. Mannich reaction.Oxidation of aldehydes, Baeyer-Villiger oxidation
of ketones,Cannizzaro reaction. MPV, Clemmensen, Wolff-Kishner, LIAIH4
and NaBH4 reductions.



BSM 407: Physical Chemistry
Max. Marks:70
Time: 3 Hrs

UNIT 1
Thermodynamics-lii
Second law of thermodynamics, need for the law, different statements of the law,
Camot's cycles and its efficiency, Carnot’s theorm, Thermodynamics scale of
temperature. Concept of entropy— entropy as a state function, entropy as a function
of V& T, entropy as a function of P & T, entropy change in physical change, entropy
as a criteria of spontaneity and equilibrium.Entropy change in ideal gases and

mixing of gases.

UNIT 2
Thermodynamics-IV
Third law of thermodynamics: Nernst heat theorem, statement of concept of residual
entropy, evaluation of absolute entropy from heat capacity data. Gibbs and
Helmholtz functions; Gibbs function(G) and Helmholtz function (A) as
thermodynamic quantities, A & G as criteria for thermodynamic equilibrium and
spontaneity, their advantage over entropy change.Variation of G and A with P, Vand

T.

UNIT 3
Electrochemistry-lil
Electrolytic and Galvanic cells — reversible & Irreversible cells, conventional
representation of electrochemical cells.EMF of cell and its measurement, Weston
standard cell, activity and activity coefficients.

UNIT 4
Calculation of thermodynamic quantities of cell reaction (G,H& K).Types of
reversible electrodes — metal- metal ion gas electrode, metal —insoluble salt- anion
and redox electrodes. Electrode reactions, Nernst equations, derivation of cell EMF
and single
electrode potential. Standard Hydrogen electrode, reference electrodes, standard
electrodes potential, sign conventions, electrochemical series and its applications.

UNIT S
Electrochemistry-IV
Concentration cells with and without transference, liquid junction potential,
application of EMF measurement i.e. valency of ions, solubility product activity
coefficient, potentiometric titration(acid- base and redox). Determination of pH using

Hydrogen
electrode, Quinhydrone electrode and glass electrode by potentiometric methods.



BSM 310: Chemistry Practicals (2" year)
Max. Marks : 50
Time : 1 Hrs.

SECTION - | (Inorganic)
Gravimetric Analysis
Quantitative estimations of, Cuz. as copper thiocyanate and Niz.as Ni -
dimethylglyoxime.
Colorimetry:
To verify Beer - Lambert law for KMnO4/K:Crz07 and determine the
concentration of the given KMnO4/Kz2Cr20r solution.Preparations: Preparation
of Cuprous chloride, prussion blue from iron fillings, tetraammine cupric
sulphate, chrome alum,potassium trioxalatochromate (lil).

Section-B (Physical)
1. To determine the CST of phenol — water system.
2. To determine the solubility of benzoic acid at various temperatures and to
determine the H of the dissolution process
3. To determine the enthalpy of neutralisation of a weak
acid/weak base vs. strong base/strong acid and determine the
enthalpy of ionisation of the weak acid/weak base.
4. To determine the enthalpy of solution of solid calcium chloride
5 .To study the distribution of iodine between water and CCl..

Section-C (Organic)
Systematic identification (detection of extra elements, functional groups,
determination of melting point or boiling point and preparation of at least one
pure solid derivative) of the following simple mono and bifunctional organic
compounds: Naphthalene ,anthracene, acenaphthene, benzyl chloride, p-
dichlorobenzene,m-dinitrobenzene, p-nitrotoluene, resorcinol , hydroquinone,
naphthol, benzophenone, ethyl methyl ketone, benzaldehyde, vanillin, oxalic
acid, succinic acid, benzoic acid, salicyclic acid, aspirin, phthalic acid,
cinnamic acid, benzamide, urea, acetanilide, benzanilide, aniline
hydrochloride, p-toluidine, phenyl salicylate (salol), glucose, fructose, sucrose,
0-, m-, pnitroanilines, thiourea.



