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CBCS UG PROPOSED SYLLABUS

subject: CHEMISTRY (wef, 2016-2017)

SEMESTER I
Psper I (Inorganic & Organic Chemistry) 60 hrs (4 h /w)

INORGANIC CHEMISTRY 30 hrs (2b / w)

tD{lT -I
Fblock elcments -I 15h

Group- 13: Synthesis and slructure ofdiborane and higher boranes

(B4Hr0 and B.H"), boron-nihogen cornpounds (B:N:He and BN)

Group - l4: heparation and applications ofsilanes and silicone

Croup - l5i Preparation and reactions ofhydrazine, hydroxylamine'

UNIT.II
l. p"block elements -II 8h

Group - 16: Classifications ofoxides based on (i) Chemical behaviour and

(ii) Oxygen content.

Group-17: Inter halogen compounds and pseudo halogens.

2, OrgrnomctnUic ChenistrY

Definition and classification of Organometallic compounds,

properties and applications ofalkyls ofl-i and Mg elements.

ORCANIC CIIEMISTRY

nomenclature, Preparation,

30brs (2h /w)

IINIT-III
Structurel theory in Organic Ch€mistry 10 h

Types ofbond fission and organic reagents (Electrophilic, Nucleophilic, and free radical

reagents including neutral molecules like H:O,lHr& AlCl3).

Bond polarization : Factors influenoing the polarization of covalent bonds, elecho

negativity - inductive effect. Application of inductive effecr (a) Basicity of amines (b)

Acidity of carboxylic acids (c) Stability of carbonium ions' Resonance or Mesomeric

effect, application to (a) acidity of phenol, and (b) acidity of carboxylic acids Hyper

conjugation and its application to stability of carbonium ions, Free radicals and alkenes'

carbanions, carbenes and nittenes.

Types of Organic reactions : Addition - electrophilic, nucleophilic and fiee radical'

Substitution - etectrophilic, nucleophilic and free radical Elimination- Examples'



UNIT-IV
L Acyclic Hydrocarbons 6 h

Alkenes - Prepamtion of alkenes. Properties: Addition of hydrogen - heat of

hydrogenation and stability ofalkenes. Addition ofhalogen and its mechanism' Addition

oitlx, Markonikov's rule, addition ofH2o, HOx,H'so, with mechanism and addition of

tIBr in the presence of peroxide (anti - Markonikov's addition ) Dienes - Types of

ilienes, reaotions of conjugated dienes - 1,2 and 1,4 addition ofHBrto 1,3 - butadiene

and Diel's - Alder reaction.

Alkynes - Preparation by dehydrohalogenation of dihalides, dehalogenation of

tetrahalides, Properties; Acidity of acetylgnic hydrogen (formation of Metal acetylides)'

Preparation of higher aoetylenes, Metal ammonia reductions, Physical properties'

Chemical reactivity - electrophilic addition of Xz, tIX, H2o (Tautomerism), Oxidation

with KMnOl, OSOr, reduction and Polymerisation reaction ofacetylene'

2. Alicyclic hydrocarbons (Cycloalkanes) 4 h

Nomenclature, Preparation by Freunds methods, heating dicatboxylio metal salts'

Properties - reactivity of cyclopropane and cyclobutane by cornparing with alkanes'

Stability of cycloalkanes - Baeyels sfiain theory, Sachse and Mohr predictions and

Pitzer's strain theory. Conformational shuctures of cyclobutane, cyclopentane'

cyclohe{ane,

TINTT-V

Betrzetre and its reactivityloh
Concept of resonance, resonance energy. Heat of hydrogenation, heat of combustion of

Benzene, mention of C-C bond lengths and orbital pioture of Benzene Concept of

aromaticity - arcmaticity (definition)' Huckel's rule - application to Benzenoid (Benzene'

Naphthalene) and Non - Benzenoid oompounds (cyclopropenyl cation, cyclopentadienyl

anion and tropylium cation)

Reactions - General mechanism of electrophilic substitution, mechanism of nitration'

Fried€l Craft's alkylation and acylation. Orientation of aromatic substittltion - Definition

of ortho, para anal meta directing groups. Ring activating and deactivating groups with

examples (Electronic interpretation of various groups like NOz and Phenolic)'

Orientalion of (i) Amino, methoxy and methyl groups (ii) Catboxy' nitro' tritrile'

carbonyl and sulphonic acid goups (iii) Halogens

( Explanation by taking minimum ofone example from each type)



LABoRAToRY COIIRSDT 30 hrs (2 h / w)

Prr.ticrl-l (At the end of Semest€r-I)

Qualitative itrorganic !tralysis
Analysis ofsimple salt oontaining the following one anion and cation

Analysis of Aniotrs: Carbonate, sulphate, chloride, bromide, iodide, acetate, nit'ate'

bomte, phosphate.

Analysis of cations: Lead, copper, cadmium, iron, aluminum, zinc, manganese, nickel,

calcium, stontium, barium, potassium and ammonium

List of Text Books

1. Unified chemistry Vol- I by O.P.Agarwal

2.Advanoed Inorganic Chemistry Vol-l by Satyaprakash, Tuli, Basu and Madan

3. Selected topics in inorganic chemistry by W D Malik, C..D.Tuli, R D Madan

4. A Text Book oforganic Chemistry by Bahl and Arun bahl

5. Reactions and Mechanisms by P. S. Kelsi

6. Telugu Academy Textbook ofchemistry Vol- I

7. Unified chemistry Vol- I by K.Ramarao and Y. R. Sharma (KalyaniPublishers)

List of Reference Books

l. lnorganic Chemistry by J.E.Huh€ey

2. Basic Inorganic Ch€mistry by Cotton and Wilkinson

3.A textbook ofqualitative inorganic analysis by A.l. Vogel

4. Oryanio Chemistry by Morrisson and Boyd

5. A Text Book oforganic chemistry by I L FinarVol I

6. Concise looryanic Chemistry by J.D.Lee



III{IT-I
Solidstrte

SEMESTER II
Paper II (Physical & Getreral Chemistry)60 hru (4 h / w)

PHYSICAL CHEMISTRY 30 hrs (2h /rv)

l0h
Symnetry in crystals. l,aw of constancy of interfacial angles. The law of rationality of
indices.wice indices,miller indices. The law of symmetry. Definition of lattice point,

space lattice, unit cell. Bmvis lattices and crystal systems. Bragg's law. Defects in

crystals. Stoichiometric and non-stoichiometric defects. And Applications.

UNIT-II
l.Gaseous state 6 h
Compression factors, deviation of real gases from ideal behavior. Vander Waal's

equation of state. P-V Isotherms of rcal gases, Andrew's isotherms of carbon dioxide,

oontinuity ofstate. Critical phenomena, The vander Waal's equation and the critical state.

Law of conesponding states.Relationship between qitical constants and vander Waal's

constants. Joule Thomson €ffect.

2.Liquid st te4 h

Structural differenc€s between solids, liquids and gases. Liquid crystals, the

mesomorphic state. Classification of liquid crystals into Smectic and Nematic.

Differences between liquid crystaland solid/liquid. Application ofliquid crystals as LCD

devices.

UNIT-III
Solutions loh
Liquidliquid - ideal solutions, Raoult's law. ldeally dilute solutions, Henry's law Non-

ideal solutions. Vapour pressure - composition and vapour pressure- temperature curves.

Azeotropes-Hcl-H2O, ethanol-water systems and fractional distillation Partially

miscible liquids-phenol-water, trimethylamine-watgr, nicotine-water systems. Effgct of
impurity on consulate temperature. lmmiscible liquids and steam distillation.
Ngrnst distribution law. Calculation of the partition coefficient. Applications of
distribution law.



GENERAL CIIEMISTRY3o hrr (2h / w)

I]NIT.IV
l.Surface chemistry 8 h

Definition of colloids. solids in liquids(sols), preparation' purification, properties -

kinetic, optioal, electrical. Stability ofcolloids, Hardy-schulze law, protective oolloid'

Liquids in liquids (emulsions) preparation, properties, uses Liquids in solids (gels)

prepamtion! uses.

Adsorption: Physical adsorption, chemisorption. Freundlisch, Langmuir adsorption

isotherms. Applications of adsorption

2.Chemical BonditrgTh

valenca bond theory, hybridization, VB theory as applied toclF,, Ni(Co)r' Molecular

orbital theory - LCAO method, construction of M O' diagrams for homo-nuclear and

hetero-nuclear diatomic molecules (N2, Oz, CO ald NO)'

UNIT-V
Stereochemistry ofc{rboD compounds 15 h

Molecular representations- Wedge, Fischer, Newman and Saw-Ho$e formulae'

Optical isomerism: Optioal activity- wave nature of light' plane polais€d light' optical

rotation and specific rotation,

Chiral molecules- definition and criteria(Symmetry elements)- Definition ofenantiomers

and diaslereomers - Explanation of optical isom€rism with examples Clyceraldehyde'

Lactic acid, Alaning Tartadc acid, 2,3dibromopentane'

D,L and R"S configumtion methods and E,Z- configuration with examples'



LABORATORY COT'RSE -II
Prrctic.r-Il (At the end of Semester-llF0 hrs (2 h / w)

Qurlil.liv. inorganic anrlysis

Analysis of mixture salt containing two anions and two cations (From two different
groups) from the following:

Atriols: Carbonate, sulphate, ohloride, bromide, iodide, acetate, nitrate, borate,
phosphate.

Cations: Lead, copper, iron, aluminum, zinc, manganese, calcium, strontium, barium,
potassium and ammonium.

List of Texa Books
l.Advanced physical chemistry by Curudeep Raj

2. Advanced physical chemistry by Bahl and Tuli
3. Advanced Inorganic Chemistry Vol-l by Satyaprakash, Tuli, Basu and Madan

4. Stereoohemistry by P.S.Kelsi

5. Stereoohemistry ofOrganic compounds by D. Nasipuri
6. Telugu Academy Textbook of Chemistry Vol- t (English medium)

7. Unified ohemistry Vol- I by K.Ramarao and Y. R. Sharma (Kalyani Publishers)
8.Unified chemistry Vol- I by O.P.Agarwal

Lisa of RefereNe Books
l. Principles of physical chemistry by Prutton and Manon
2. Solid State Chemistry and its applications by Anthony R. west
3. Text book ofphysical chemistry by K L Kapoor
4. Text book of physical chemistry by S Classtone

5. Ster€ochemistry oforganic compounds by E L Eliel
6. Advanced Organic Chemistry by F A Carey and R J Sundberg



MODEL PAPER

THREE YEAR B.Sc, DECREI' EXAMINATION
FIRST YEAR EXAMINATIONS

SEMESTER I
Paper -l: INORGANIC & ORGANIC CHEMISTRY - I

Time:3 hours Maximum Marksl 70

PART. A
Answer any FM ofthe following questions Each carries Four marks 5x4 = 20 Marks

l. Define the electron deficient molecules and draw the structure of Borazole and

Diboranc.

2. Classify the Oxides based on the oxygen content with one example to each'

3. How the following are synthesized from Organo Lithium Compounds'

a) Acetic acid b) EthYl alcohol

4. Define the Carbonium ion and explain the stability with no bond resonance'

5. Define the Markonikov's rule and explain the addition of l- Propene with HBr'

6. Explain the acidity ofthe Acetylinio hydrogen with example

7. Draw the conformational struotures ofCyclohexane.

8. Definc aromaticity and apply the Huckel's rulc to benzcne and naphthalcne

PART- B
Answer ALL the questions Each carrics TEN marks 5ll0=50Mark!

9. (a) Write note on Preparation, Structure and Propertics ofSilicones'
(oR)

(b) Explain the Preparation and Oxidation- Reduclion rcactions ofHydroxylamine

I0.(a) Cive an account on different t)?es of interhalogen compounds'
(oR)

(b) Ilow the following are prepared fiom the M€thyl Magnesillm bromide and

methyl lithium
1) Formalclehyde 2) Acetaldehydc3) Acetone 4) t- bLrtyl alcohol

I l. (a) Describe different typcs oforganio Reactions Nith one example to each

(oR)
(b) Write notes on tho following
| ) Mesomeric ellect 2) Hyper conjugation 3) Inductive effect

12.(a) Explain the addition ofthese reagents to alkencs with mechanism'

l) HrO 2) IIOX 3) Hzsor
(oR)

(b)Explain Baey€r's bond angl€ strain theory.

13. (a) Describe the Molocular Orbital struoturc ofBenzene.
(oR)

(b) Explain the orientation in benzene with respect to alkyl and nitro groups

38



II B.SC CHEMISTRY - IV SEMESTER _ PAPER IV-SYLLABUS

UNIT-I - INORGANIC CHEMISTRY-II
1. Chemistry of f-block clcments
Chemistry ofLanthanides- electronic structure, oxidation states, Lanthanide contraction,
consequences ofLanthanide contraction, magnetic properties, spectral properties chemistry of
actinides-€lectronic configumtion, oxidation state, actinide contraction, position ofactinides in the
periodictable, comparison with tanthanides in terms ofmagnetic properties, spectral properties
and complex formation .

2.Co-ordination chemistry :

IUPAC nomenclature, bonding theories - review of Werner's theory and Sidgwick's concept of
coordination, Valence bond theory, geom€tries ofcoordination numbers 4-tetrahedral and squar
planar and 6-octahedral and its limitations, crystal filed theory, splitting ofd- orbitals in octahedral,
tetrahedral and squar-planar complexeslow spin and high spin complexes-factors affecting crystal-
field splitting energy ,merits and demerits ofcrystal-field theory. Isomerism in coordination
compounds-structuml isomerism and stereo isomerism, stcreochcmistry ofcomplexes with 4 and 6
numbers. Metal Carbonyles and related compounds: EAN Rule, classification of
metalcarbonyls. Stuctures and shap€s ofmetal carbonyls ofv, Cr, Mn, Fe, Co and Ni. Metal
nitrosyls and metalloccnes (only Ferrocene)

UNIT-II ORGANIC CIIDMISTRY-II

1. I{ydroxy Compounds : Nomenclature and classification ofhydroxyl compounds. Alcohols:
Preparation with hydrobomtion reaction, Crignard synthesis ofalcohols. Phenols: Preparation (l)
from diazonium sall, (2)lrom Aryl sulphonates, (3) from cumene Physical properties-Hydrogen
bonding (intermolec!lar and intramolecular). Effect of hydrogen bonding on boiling point and
solubility in water. Chemical properties: (a) acidic nature ofphenols (b)formation ofalkoxides /
phenoxides and their reaction with RX (C) Replacements of OH by X using Pcls,PcL, PBn.Socl:
and with HX/Zncl2 (d) esterification by acids (mechanism) (e) dehydration of alcohols.
(D oxidation ofalcohols by Cro:, KMnor (g) special reaction ofphenols; Bromination, Kolb-
Schmidt reaction. Riemer-Tiemann reaction. Fries rearmngement, Azo-coupling.
Identification ofalcohols by oxidation with KMno4, ceric ammonium nitratc, Lucas rcagent
and phenols by reaction with FecL. Polyhydroxy compounds: pinacol- pinacolone rearangement

2. Carbonyl compounds :
Nomenclature ofaliphatic and aromatic carbonyl compounds, structure ofthe carbonyls group.
Synthesis ofaldehydes from acid chlorides, synthesis ofaldehydes and ketones using l, 3 dithianes,
synthesis of ketones from nitriles and from carboxylic acids. Physical properties; absence of
hydrogen bonding, keto- enol tautomcrism, rcactivity ofcarbonyl group in aldehydes and ketones.
Nucleophilic Addition reaction with (a) NaHS&. (b)HCN (C) RMgX (d) NHrOH (e) PhNH NH,
(f) 2,4 - DNPH (g) Alcohols- formation of hemiacetal and acetal. Halogenation using PCl5 with
mechanisam. Base catalysed reactions; Aldol, Cannizzaro reaction, Perkin reactior,
Benzoin condensation, Haloform reaction, Knoevenagel reaction . Oxidation of aldehydes-
Baeyer-Villiger oxidation of ketones Reduction- clemensen reduclion,Wolf- Kishncr reduction,
MPV Reduction, rcduction with LiAlHa and NaBHa Analysis ofaldehydes and keroneswith
(A)2,4- DNP test, (B) Tollen's test (C) Fehling test (D) Schifftest (E) llaloform test (with
eouarlonl,



IJMT-III. PHYSICAL CHEMISTRY-II

l. Dilute solutions :

Colligative properties, Raoult's law, relalive lowering ofvapour pressure, i1s relation to
molecular weight ofnon- volatile solute. Elevation ofboiling point and depression offreezing
point. Derivation ofrelation between molecular weight and elevation in boiling point and

depression in fre€zing point. Experimental methods ofdetermination. Osmosis, osmotic prcssure.
cxperimental detemination. Theory ofdilute solutions. Determination ofmolecular weight of
non-volatile solute from osmotic pressurc. Abnormal colligative properties. Van,t Hofffactor,

degree of dissociation and association

2. Electro chemistry-Il
Types of reversible elect.odes the gas elechode, metal-metal ion, metal-insoluble salt

and redox eleclrodes. Electrode rcaction, Nernst equation, single electrode potential, Standard
Hydrogen electrode, reference electrod€s, , standard clectrode potential, sign convention, electro
chemical series and its significance. Revcrsiblc and ineversible cells, conventional rcprcsentation
ofelectro chemical cells, EMF ofacelland its measurements, computation ofcell EMt.
Applicalions of F\4F Measuremenrs - polentiomelric lilrarions.

I]I{IT.IV - GEIYERAL CHEMISTRY.II

L Molecular symmetry:
Concept ofsymmchy in chemistry- symmetry operations, symmetry eletnents. Rotational

axis ofsymmetry and types ofrotational axis. Planes olsymmetry and types ofplanes. Improper
rotational axis of symmetry. lnversion center identity element. The symmetry operations ola
molecule lorm a group. Flow chart for the identification ofmolecular point group.

2. Infrarcd absorption spectroscopy :

Energy levels of simple harmonic oscillator, molecular vibrations Hooke's law, intensity,
determination force constant and qualitative relation offorce constant bond energies ,effect ofan
harmonic motion and isotope on the sFcctrum. modes ofvibrations in pol) atomic moleculcs,
intensity and position of IR bonds Instrumentation, characteristic absorption bonds ofvarious
functional groups-Interpretation ofIR speclra of simplc organic molecules- CHTCHO,C:H;OH

LABORATORY COURSE-III lnorganic chemistry:
I.Titrimetric Analysis:
I.Determination ofCarbonate and bicarbonale in a mixture.
2. Determination ofFe(ll) usingKMnoa wirh Oxalic Acid as primary Standard
3. Deteminalion of Zinc using EDTA
LABORATORY COIJRSE-IV
l- Determination of Fe(ll) usingKrcr2oT
2. Determination of Hardness of Water
3. Determination ofMagnesium using EDTA



III B.SC_V_SEMESTER _pApER_V_ SYLLUBUS

PAPER -V INORCANIC CHEN4ISTRY

l.Materials science :

Superconductivily. characteristics of suD(
apprrcarrons. Nanomareriats- synLheLi" ,":i:::::: 

t?t:: 14 t i'sner e mect. rvpes ofsuperconducrors and
oeposrrron melhod. p,openie, and appricar,llif il"li._fl;H;;i]. 

gel method. top-dorn- erecrro

frifljJl:l:ii#:?il:,:ifiH':nflr:rllcomprexes:^rrec,ronic absorption spectrum or
experimenrar determinl,;;"-;;;:;;;"":llljli;,iliii"t"fr'T,i,,i;llrcurarion ormagneric momenrs.

3.Reacaivity ofmeaal complexes: Labile I
sN.2, subsriiution reacril"';ffi ffi ;l|"[i1"::T$ffi: ii'#l ;*:|iH:,ffi::?n;,.*:1,
4-Stability- of nctal complexes: Thermod

*Tily,"Tff*jkFl;;;;llls,lliiil,ii,,ilj[?;i:"H:liili,ji,J;,fiiiJ,o;5;i"**""o
5. Bioinorganic chemisfry: Essential ele

:Ii],:15i,"T';i;1";:ilJ"1;il::il;iii:iii;"*-fiif:'#fixi1""!i)i;,ll"iF;[l;1,i,[" "



V-SEMtrSTER

PAPER \'I.ORGANIC CHEMISTRY

l. Nitrogen compoundsi
Amines (Aliphatic and Aromatic): Nomenclaturc, Classification into 10, 20, 3oAmines and euarternary
ammonium compounds. Preparative methods -1. Ammonolysis ofalkyl halides 2. cabriel synthesis 3.
Hoffman's brcmamide reaction (mechanism). 4. Reduction ofAmides and schmidt reaction. phvsical
properties and basic character Comparative basic strength of Ammonia, methyl amine. dimethyl
amine, trimethylamine and aniline comparative basic strength ofaniline, N-methylaniline and N,N-
dimethyl aniline (in aqueous and non-aqueous medium), steric effects and substituent effects. Use of
amine salts as phase transfer catalysts. chemical properties: a) Alkyr-ation b) Ac)lation c) carbylarnine
reaction d) Hinsberg separation e) Reaction $ith Nirnrus acid of l0 . 20. J0 (Aliphatic and aromatic
amrnes).

2. Heterocyclic Compounds :
Introduction and definition: Simple 5 membercd ring compounds with one hetero atom Ex. Furan.
Thiophene and pyrole. lmportance of ring systcm presence in important natural products like
hemoglobin and chlorophyll. Numbering the ring systems as per creek ietter and Numbers. Aromatic
character 6- electron system (four-electrons from two double bonds and a pair of non_bonded
electrons from the hetero atom). Tendency to undergo substitution reactions. R;sonance sructures:
Indicating elechon surplus carbons and electlon deficient hetero atom. Explanation of feebly acidic
character of pynole, electrophillic substitution at 2 or 5 position, llalogenation, Njtration and
Sulphonation under mild conditions. Reactivity of furan as |,3-diene, Dieis Alder reactions (one
example). Sulphonation of thiophene purification of Benzene obtained from coal tar). preDaration of
furan, Pyrrole and thiophene from 1,4,- dicarbonyl compounds only, paul-Knorr synthesis, ;rrucrure of
pyridine, Basicity Aromaticity Comparison with pynole - one method of prcDaration and
Chichibabin Reaction.

3. Carboxylic acids and derivative:
Nomenclaturc, classification and structure of carboxylic acids. Methods of preparation by a)
hydrolysis of nitriles, amides and esters. b) carbonation of Grignard reagents. Special methods of
preparation of aromatic acids by a) oxidation of side chain- b) hydrolysis by benzotrichlorides. c)
Kolbc reaction. Physical prop€rties: Hydrogen bonding, dimcric association, acidity- strength ofacid;
with examples oftrimethyl acetic acid and trichloroacetic acid- Relative differences in the acidities of
afomatic and aliphatic acids.
Chemical properties: Reactions involving H, OH and COOH groups- salt formation, anhydride
formation, acid chloride formation, amide lbrmation and este fication. Degradation of carboxylic
acids by Huns-Diecker reaction, decarboxylation by Schimdt reaction, Arndt-Eisted synth;sis,
halogenation by Hell-Volhard- Zelinskyreaction.
Derivatives of carboxylic acids: Reaction of acid chlorides, acid anhydrides, acid amides, esters

(mechanism ofthe hydrolysis ofesters by acids).

Actiye methylcne compounds Acetoacelic este$: preparation by Claisen condensation, keto-enol
tautomerism. Acid hydrolysis and ketonic hydrolysis. preparation ofa) monocarboxylic acids.n-butyric
acid & Iso butyric aoid b) dicarboxylic acids.succinic acid & Glutaric acid Reaction with urea
Malonic ester: prcparation fi"om acetic acid. Synthctic applications: prcparation of a) monocarboxylic



acids (prcpionic acid and n-butyric acid). b) dicarboxylic acids (succinic acid and adipic acid). c) d,R-
unsaturated carboxylic acids (crotonic acid). Rcaction with urca.
4. Carbohydrates :Monosaccharides: All discussion to be confined to (+) glucos€ as an in support of
ring structure. Evidence for cyclic structure of glucose (some negative aldehydes tests and
mutarotation), Cyclic structure of glucose. Decomposition of cyclic strucfure (pymnose structure.
anomeric Carbon and anomers), Proof for the ring size (methytation, hydrolysis and oxidation
reactions). Different ways of writing pymnose structure (Haworth formula and chair conformationa
formula).
Structure of fructose: Evidence of 2 ketohexosc structure (lbnration of penta acetate, formation of

cyanohydrin its hydrclysis and reduction by Hl to give 2-Carboxy-nhexane). Same osazone formation
ftom glucose and fructosej cyclic structur€ for fructose (Furanose structure and Haworth formula).
lnterconversion of Monosaccharides: Aldopentose to aldo hexose - eg: Ambinose to Dclucose, D-
Mannose (Kiliani - Fischer method). Epimers, Dpimerisation - Lobry de bruyn van Ekenstein
rearrangement. Aldohexose to Aldopentose eg: D-glucose to D- arabinose by Rufff degradation.
Aldohexose (+) (glucose) to ketohexose (-) (Fructose) and Ketohexose (fructose) to aldohexose
(Clucose).

5. Amitro acids and proteins; Introduction: Definition of Amino acids, classification ofAmino acids
into alpha, beta, and gama amino acids. Natumland essential amino acids definition and exanrples,
classification ofalpha amino acids into acidic, basic and neutral amino acids wjth exarnples. Methods
of synthesis: o- amino acids from a) Haloginated Carboxylic acids b) Malonic ester synthesis
c)Strecker's synlhcsis.(specific examples Glycin &Alanine.) Physical properties: Optical activiry of
naturally occu(ing amino acids: L-configuration, irrespective of sign rotation, Zwitterion structure -
salt like character - solubility, melting points, amphotedc character, definition ofisoelectric point.
Chemical properties: General reactions due to amino and carboxyl groups - lactams fiom gamma and
delta amino acids by heating Peptide bond (amide linkage). Structure and nomenclature of peptides
and proteins.(Elementary treattnent only)



IU B.Sc., - SIXTH SEMESTER

pApER: VII_ PHYSICAL CHEMISTRY

l".tJf#,'..#H:,,'.ll:r:t;:?:':"J ::li-'r"-r :l :lg* -o vorecurarirv. Derivarion or

H,'1i1L ["Jf.,; 
ilii:,:il# 

*t"Tf: ".15" fi:ffti":'"1ffi;13"ilT: lJ.::[ :l:
o",iuurion or,ai".on.iu"n;JJri;"til,lll::".:iH:i,.J*:iil"*ffi::l iffi.il1[fi.JLli:

i!!ffi 6x' ;'"1'ffi[3fi:::,iil"ffi ',Tl-$ii:,""TT';Tl?iilli'"n.."",
equivalence. Quantum yield. Ferri oxala

}i",:iii,h Tilt#ffi :,,ilr:::ttJ,# l[#.:"iiii"irli,::"9 
gXlgsrr**r,r;,

m:m1,;i:lli;r$rr::ff ti H:::;:ffi ,'"*:*;.$i::;ilt J"",,"::;

i;"ii,i1li'i";"tlffi,1ffillt"fj";i:*:"1'"l'"rvsis' comparision with exampres. Kinetics

;;il;;i#;;il: j:":T,:ilff :i.:l".,;"ll::.i,,.*f i#i;il, i"",illl".".,xiili 
"",Macromolecules: classification of Dolv

crarn porymer;zaiion. l;i; r;iil..ii#jIi.J;,.HT,;?r:iTH:ifi tiol",i. 
i,,
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4. Thcrmodynanics : The first law ofthermodynamics_statement, definition ofinremar

xff:ft ,:$,?*"t#i:iH,"T,,":[Xt ;:,:i::* 
,[;l;J*i:"ji,mt"" 

;.m::,
i"iJjirj:J;"'ff :fi ,t[r3:H:*:ff#x S,r:*::: jni,litil;'"?r*:tt,
cycle and its efficiency. Carnot theorem_ ,

11yr, *t.rru. u.iut"i,""ir",, 
""i-pj,iTil:::H lJ..:,ffi::?nrature. 

concept of

i,?ffi :n3?,1ffi :';:',',i'.ff lll-ff *i:;:mniJxl:f";p?ifr i'biu.rqu"a



VI - SEMESTER

PAPER. V[I. GENERAL CHEMISTRY

Unit - I Physico Chemical methods of analysis :

1. Separation techniques
l.Solvent extraction: Principle and process, Batch extraction,continuous extraction and counter

cunentextraction. Application Determination of Iron(lII)
2.. Chromatography: Classification of chromatography methods, principles ofdifferential Migration
absorption phenomenon, Nature of adsorbents. solvent systems, Rf values, l'actofs efTecting Rf
values.(a). Paper Chromatography: Principles, Rfvalucs, experimental procedures, ohoice ofpaper
and solvent systems, developments of chrcmatogram ascending, descending and radial. Two
dimensional chromatography, applications.
(b). Thin layer Chromatography (TLC): Advantages. Principles, factors effecting Rf values.
Experimental procedures. Adsorbents and solvents. Preparation of plates. Development of the
chromatogram. Delection of lhe spots. Applications.

IINIT - II l. Spectrophotometry
General features ofabsorption - spectroscopy, B€er-Lambert's law and its limitations, tmnsmittance,
Absorbancc, and molar absorptiviry. Single and double beam spectrophotometcrs. Application ofBeer-
Lambert law for quantitative analysis of
1. Chromium in K:Cr:ou 2 Manganese in KMnO+

UMT - III Molecular Spectroscopy :

i) Mass Spoctrometry:
Basic principles Molecular ion / parent ion, fragment ions / daughter ions. Theory - lormation of
parent ions. Representation ofmass spectrum. Idenlification of parent ion (M+l), (M+2), base peaks
(relative abundance 100%) Determination ofmolecular formula with suitable example.
(ii) Electronic spectroscopy: Interaction of electromagnetic radiation with molecules and types of
molecular spectra, Potential energy curves for bonding and antibonding molecular orbitals. Energy
levels ofmolecules (o,r, n) . Selection rules for electronic spectra. Typesofelectronic transitions
in molecules efl'ect ofconjugation. Concept of chromophore.
(iii) Proton magnetic resonance spectroscopy ( | H-NMR)Principles of nuclear magnetic resonance,
equivalent and non-equivalcnt protons, Position ofsignals. Chemical shift, NMR splitting ofsjgnals
spin-spin coupling, coupling Constants Explanation wilh one example.

Unit - IV - Drugs dt Flbid*
A . Drugs : Llntroduction: Drug, disease (definition), Historical evolution, Sources - Plan! Animal
synthetic, Biolechnology and human gene therapy
2.Terminology: Pharmacy, Phamacology, Pharma cophore, Pharmacodynamics, Pharmacokinetics
(ADME, Receptors - brief teartment) Metabolites and Anti- metabolites.
3. Nomenclature: Chemicalnamc, Ceneric name and trade names with exarnples.
,+. Classificationl Classification based on structures and therapeutic activity with one example each.

5. Administration of Drugs
6. Synthesis: Synthesis and theBpeutic activity ofthc following drugs., L-Dopa, Chloroquin,
Ciprofloxacin,Acyclovir (Antiviral) and valium(l'rauquilizer).



LABORATORY COURSE _ V
(Organic Chemisrry)

l. Synthesis oforganio Compounds
i. Aromatic eleotrophilic substitution Nitration: Preparation of nitro benzene .

ii. Diazotization and coupling: Preparation ofpheylazo P-napthol
2. Organic Qualitative Analysis:

i. ldentification ofan organic compound through the functional group analysis, detemination
ofmelting point and preparation ofsuitable derivatives. Alchols, Phenols, Aldehydes, Ketones,
Carboxylic acids, Aromatic Primary Amines, Amides and Simple sugars

LABORATORY COURSE _ \'I
(Physical Chemistry))

1. Chemical kinetics
i. Detemination ofspecillc reaction rate ofthe hydrolysis ofmethyl acetate catalyzed by

hydrogen ion at room temperature.
2. Distribution law

i. Determination ofmolecular status and partition coefficient ofbenzoic acid in Benzene and

3. E lectrochemistry
i. Determination ofconcentmtion ofHCl conduotometrically using standard NaOH solution.
ii. Determination ofredox potentials of Fe2+/Fe3+ by potentiometric titration offerous

ammonium sulphate vs. potassium djchromate.
4. Adsorytion

i. Surface tension and viscosity ofliquids.
ii. Adsorption ofacetic acid on nimal charcoal, verification ofFreundlich isotherm



Recommended Text Books and Referelce Books
Inoreanic Chemistrv
1. Concise Inorganic Chemistry by J.D.Lee
2. Basic lnorganic Chemistry by Cotton and Wilkinson
3. Advanced Inorganic Chemistry VolJ by Satyaprakash, Tuli, Basu and Madan
4. lnorganic Chemistry by R R Heslop and p,L. iobinson
5. Modern lnorganic Chemistry by C F Bell and K A K Lott
6. University Chemistry by Bruce Mahan
7. Qualitative Inorganic analysis by A.l.Vogel
8. A textbook ofqualitative inorganic analysis by A.l. Vogel
9. lnorganic Chemistry by J.E.Huheey
I0. Inorganic Chemistry by Chopra and Kapoor
I L Coordinarion Chemi5ny by Basalo and Johnson
| 2. Organometallic Chemistry An introduction by R.C.Mehrotra and A.Singh
13. Inorganic Chemistry by D.F.Shrivel p.W.Atkins and C.H.Lansford "
I4. Inorganic Chemi.rry b) phjlips and Williams, Lab Ny'anualr
15. Introduction to inorganic reactions mcchanisms by A.C.Lockhart
16. Theorerical inorganic chemislD by l\4cDay and J.'selbin
I 7. Chem ical bond ing and Inolecu l.r geomelD by R,J.C illepsy and p. L. popelier
I6. Advanced Inorganic Chemisny B) Curudccp Raj
19. Anal),rical chemisrry by cary D Christian, Wilei India
20. Anal)'tical Chemistry by C.L.David Krupadanam, et al, Univ. press
21. Selecred lopics in 

_inorganic chemislry by W.D.Malil. C..D. I ulj. R.D.Madan
zz. Lonceprs ano modets ot Inortsanic Chemistry by Bodie Douglas, D.McDaniel and J.Alexander
23. Modern Inorganic Chemistry by William L. Joily
24. Concise coordination chemistry by Copalan and Ramalingam
25. Satyaprakash's modem inorganic chemislry by R.D.Madir.
Otsanic Chcmistry
l. Organic Chemistry By R T Morrison and R.N.Boyd
2. Organic Chemistry by T.J.Solomons
3. Organic Chemistry by L.G.Wade Sr
4. Organic Chemistry by D.Cram, C.S.Hammond and Herdricks
5. Modern Organic Chemistry by J.D.Roberts and M.C.Caserio
6. Text book ofOrganic Chemistry by Ferguson
7. Problems and their solutions in organic Chemistry by LL.Finar
8. Reacrion mechani:ms in Organic Chemistry by S.M:Mukherii and S.p.Sineh
9. A-guide book ro mechanisms in OrBanic Chernisrry b1 pereril kes
10. Organic spectroscopy by J.R.Dyer
ll. Organic Spectroscopy by Wiltiam Kemp
12. Fundamentals oforganic synlhesis amd retros)nthetjc anal)sis by Raha Kumar
13. Comprehensive practical organic qualitative analysis by V.X.Ahiuwalia & Sumta Dhingra
t4. L_omprehcnsive practical organic chcmistry: prepamtion and quantitative analysis by

V.K.Ahluwalia and Reena Asarwal.
15. Organic Chemistry by Janice Gorzynskr
I6. Organic Chemistry by Stanley H pine
17. Fundamentals ofOrganic Chemistry by.lohn Mc Murray, Eric Simanek
18. Organic ChcmisrD b) Francis A Carcl
19. Text book olOrganic Chemistry by K.S.Mukheriee
20. Organic Chemistry b1 Bhupinder l\4eha & Vaniu r4ehra



2l. Organic Chemistry by L.G.Wade Jr, Maya Shankar Sineh
22. Elemenlar] organic specroscopy by y.R. Shama
23. Chemistry & Industry by Curdeep R. Chatwal
24. Applied Chemistry by Jayashree chosh
25. Drugs by David Krupadanam
26. Phamacadynamics by R.C-srivastava, Subit Ghosh
27. Anal),tical Chemistry by David KruDadanam
28. Creen Chemistry - V.K.Ahluwalia
29. Organic Synthesis by V.K.Ahluwalia and R.Aearwal
.]0. New rrends in Creen Chemisrry -by V.K.Ahl;alia & M.Kidwai
31. Indushial Chemisrry by B.K.Sharma
32. Industrial Chemistry by Banerji
33. Industrial Chemistry byM.G.Arora
34. Industrial Chemistry by O.p.Veramani & A.K.Narula
35. Synthetic Drugs by O.D.Tyagi & M.yadav
36. Medicinal Chemistry by Ashutoshkar
37. Medicinal Chemistry by P.Parirnoo
38. Pharmacology & Pharmacotherapeutics by R.S Satoshkar & S.D.Bhandenkar
39. Medicinal Chemistry by Kadametal pJ & p.II
40. European Pharmacopoeia
41. Vogel's Qualitative organic analysis.
42. Laboratory manual ofOrganic Chemistry by Raj K Bansal
Phvsical chemistrv books,
l. Physical chemisiry A nolecular approach by Donald A. Mcquar eandJohn D. Simon.
2. Physical chemistry by G M Barow
3. Principles of physical chemistry by prutton and Maffon
4- Physical chemistry by Peter Atkins, Julio D. paula
5. Physical Chemistry by lra N Levine
6. Elements of Physical Chemistfy by peter Atkins, Julio D. paula
7. Texl.b_ook of.Ph)sical Chemisrry by p.l .Soni, O.p.Dharmarha and e.N.Dash
8. Solid State Chemistry and ils applications by Anthony R. Wesr
9 Text book ofphysical chemistry by K L Kapoor
10. Thermodlnarnics forChemists bl S Glasslon
11. Chemical Kinetics by K J Laidler
I2. An lntoduction to Electrochemislry by S Classton
13. Physical chemistry through problems By S K Dogra
14, Thermodynamics by J Jayaram and J C Kuriakosi
15. Introductory Quantum Chemistry by A K Chand.a
16. Physical Chemistry by J W Moore
17, Kinetics and mechanism by J W Moore and R G pearson
18. Fundamentah ofphotochemistry by K K Rohtagi Mukhadee
19. Chemical therrnodynamics by R p Rastogi and S S Misra
20. Advanced physical chemistry by Curudeep Raj
21. Physical chehistry by G W castcllan
22. Physical chemistry by Silbey, Alberty and Bawendi.
23. Elements ofphysical chemistry by Glasstone and Lewis
24. Text book ofphysical chemistry by S Classtone
25. Fundamentals ofMolecular spectroscopy by C.N.Buwell and E.M.McCash
26. Nanochemistry by Ceoffrey (>in and Andre Arsenault
27. Catalysis: Concepts and green applications by Gadi Rotherberg



28. Creen Ch€mistry: Theory and praclice by p,T.Anasras and J,C.Wamer
re. rorymer 5cience by Cowriker. Viswanathan and Ja5adev Sridhar
30. lnlroduction polymer Chemistry By G.S.Misra
Jl. Polymer Chemistry by Bilmayer
32. Kinetics and Mechanism of Chemical Transformations by Rajaram and Kuriacos€.
33. Senior practical physical chemistry by Khosla



MODEL-QUESTIONPAPER

Duration:3 hours

PART.A

Answer anv six questions. Each carries five marks

l.

2.

3.

4.

5.

6.

7.

8.

Maxmarks:70M
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PART-B

4xl0:40M
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First semester

CHE-l0t: INORGANIC CrIf, MISTRY

Iniroduction to crysrcl field theory. CFSE and its catculat;ons, pair;ng energy, splitting ofd-orb;tats in
rrrgonal"br pyrrmi&l.squarc phnar. Square pyramid & pentagonal bi pyramidal geomerries_ John_
I eller etlcct. Application of CFT, OSSE, Site sclection ;n spinels, short comings of CFT, Euid"n""
for covalency, Nephelauxetic effect, MOT of co-ordinate bonds, M.O. Diagra"ms tbr Octa_ fredral,
Tetrahedral &, Square planar complexes.

UNIT-I: CGOrdination Compounds: I5 Hrs

UNIT-II: Chemistry of Non-Transition elcments: l5 Hrs

UNIT-III: l{eaction Mechrnisn in Comptexes: l5 Hrs

UNIT-lV: Metal compl€xes: l5 Hrs

l. n^.Cotlon ,nd c.witkinson, Adv.nccd In-orgaDic chenisrry VI Edirion, l999.John viley &
sons.Inc., N€w York.

2. Jxmes [. IIuhecy, Inorganic chcmhtry- prnrcit,tcs of srructurc and rcrclivity, VI Ddition 199J.

llmper Collins Collcgc pubthhcrs, N6w yonc

J.D.Lcc: Concise Inorgrnic Chemisrry (Bhck$cI)
Cnry Wolfsbrrg: Inorganic Crrcnistry (5rr Od. (Vivn Aooks)

w.L.Jollyr Mode lnorgrnic Chenist.y (McCraw-fl iI)
A.N Figgis: Introdo.tiotr to Lignnd Fiekrs (Jotrtr-Wiuey)

S.F.A.Kcltl€: Coorditration coIntoutrds.

Coordirrllo Chcmistry. Bllssrto & Jnh son.

General chamcteristics of the Non-Tmnsition elementi special features of individual eremens,
Synthesis, propc(ies & srructure of their halidcs & Oxides, polymorphisrn ofCarbon,phosDhorous &
sulphuf. Synthesis, properties & structure of Boranes, Carboranes, Borazines, Sitic'ot"s,' Carbiaes,
Sulphur- Nikogen compounds.

Reaclivity of metal comp,exes, iner & labilc complexes , kinet;cs & mechan;sm of substiturion
reachons, substitution reactions in Octa hedml complexes. Acid hydrolysis-factors cffectrng acid
hvd.olvsis. Base hydrolysis-conjugate basc nreohanism- Anation reactioni, substirurion reacnons rn
square pranar comptexes. Trans effect_ n€chanism ofTmns effect, Electron transfer reactions, lnner
sphere & Outer Sphere Inechanisms, Marcus.l.heory.

a) Metal carbonyls: Prepararion of Metal carbonyts ofMn, Fe, Co & Ni _bonding in Carbonyls, EAN,
VBT, MOT- Tcrminal & bridging Carbonyls Syncrgic interacrion & Stmctu; ofmono nuclcar, bi
nucle:rr. tri nuclerr & tctra nuctear carbon) ls.

bil4etrl nitrosyht I'reparation. bondinB rnd structures ofmetal nitrosyls-chemistry of linear and bent
-nrlrosyls nrtroryls as NO and NO donors Anatllical use\ofnirrosll cornplcr,es.

J.

1.

5.

6.

7.

8.



9. horgank Ch€mktryText Eook By Madan, MatittTutilM mt) .lo hn W ev

CHE-I02: ORGANIC CHEMISTRY-I

IINIT-I: AROMATICITY l5 Hls

Huckle's .ule and the concept of ammaticig/, Aromaticity in benzenoid and non benzenoid
Compounds, Altemant and Non,alternant hydrocarbons, Metallocenes- Ferrocene, Azulenes,
Annulenes, Fulvenes. Anti-aromaticity, pseudo-aromaticity, Homo-axomaticity.

UNIT-tr: SUBSTITUTION RXACTIONS 15 Frrs

j. Aliphatic Nucleophilic Substitutions: The SN'z, SN', mixed SN' and SNr, SET Mechanism, The
Neighboring G.oup mechanism, Neighboring croup participation by r and o bonds, Anchimeric
assistanc€, Classical and Non classiml carbocations, phenonium ions, Norbornyl system, common
carbocations, Rearrrngements-Primary, Secondary and Tertiary.

The Sx/ mechanism: Nucl€ophilic substitution at an allylic, aliphatic triagonal and vinylic carbons.
Reactivity-Effects ofsubstrate, attacking nucleophile, Leaving group rea€tion medium.

ii.-Aromatic Nucleophilic Substituionr The Sx Ar, S1r, Benzyne and SRN| mechanisms, Reactivity-
Effect of substfate structure, Leaving group and attacking nucleophile. The von Ritchcr, Sommelet-
Hauser and Smilos rearrang€ments.

UNIT-III STEREOCHEMISTRY-I 1516

Molecular represenlation oforganic molecules: Wedge, Fisher, Newman and Sawhorse fonnula. their
description and interconversion.

Optical isomerism: Molecular Symmetry and Chirality - stereoisomers - classificaiion-configuration-
R,S-Nomenclature - Axial chirality - slereochemistry ofallenes, spiranes, Atropisomerism - biphenyl
derivatives, Planarchirality - Ansa compounds, rdrr-cycloalkanes, Helicity.

UNIT-IV: REACTM INTERMEDIATES lsHls

Type of rcactions and mechanisms, Thermodynamic and Kinetic requirements. Kinetic and
Thermodynamic control, Potential energy diagrams. Tmnsition shtes and i;termediates, Methods of
determining mechanisms, isotope effects. cenemtion, skucture, stability and reactivity of
Carbocations, Carbanions, Free mdicals, Carbenes, Nitrenes md Arynes.

Books Strggested:

l. Advanced Organic Chenlistfy-Reaclions, Mcchanism and Sn.ucrurc, Jery March, John Witey.

2. Advanc€d Orgllnio Chemisn.y,l,.A. Carey and R.J Sundberg, ptcnum.

3. A Guide Book to N4echanism in O.gan is Chemisrry, percr Sykcs, Longman.

4. Strudureand M€chanism in OrganicChemis!ry C.K.Ingtod, Cornc Unive.sity press.

5. Oraadc Chemistry, R.T Monison and R.N, Boyd, p.cnticc - Ilall.



-a) 
Introduction to Exact Quantum Mechanical Results: Operator algebra . Eigen values and Eigen

functions, Opcrators for momentum and energy. Thc derivation o-f schrodiige.s equation and the
postulates ofQuantum mechanics. Discussion ofsolution ofthe schrodingeN eq;ation to som€ model
systemsr viz., part;cle in a box, harmonic oscillator, rigid rotar, hydrogen atom.

b)Approximate Methods: The variation theorem, linear variat'on principle. pefturbation rneory
(fi|st order and non degenerate),Applicarion of variation method a ;eft;bari;n theorv to the helium
alom,

6. Modcrn Organic Rcactions, H.O, House, Bcnjanin.

7. Prjnciplcs ofOrganic Synrhes;s, R.O.CNorman andJ.M.Coxon, Blackie Acadenic &

E. Iteaction Mcchanism in Organic Chemistry, p.S. Katsi, Ncw Age lntcrrarional

9. Text book oforganic Chemisiry, M.C. M!|ry.

10. Advanced Organic Ch€mistry: R€acrions and mcchanisms, Bemord Mi €r_

I l. Advanccd O.sanic Chemislry, F.A- Carcy and R.J Sundberg, pt€num.

CHE IO3-PHYSICAI, CHEMISTRY

UNIT-I: QUANTUM CHEMISTRY-I

UNIT-II: CrIEMICAL DYNAMICS

UNIT-lll : PHASE RULE

UNI'l'-lVr ELtrCTROCHEMISTRY-I

Methods of deterrnining Rate laws, collision lheory of reaction rates,steric factor. Activatedcomplex theory. Treatment of unimolecular reactions-Lindemann, Lindemannllinshelwood_
Elementary treatment of RRKM theory. Rate -expression hydrogen bromine reaction,pyrolysis of
acetaldehyde, decomposition of ethane. photo chemical reactions-hydrogen,brornine, hydrogen_
chlofine reactions .Aurocatalysis - hydrogen- oxygen relction. e\plosion limil\.

lSIIrs

l5Hrs

Thennodynamic dcrivation of phasc rule, solid -ljquid equil;bria, thermal analysis, srmple
cutectic, congnrent fusion, incongruent fusion and systems consisting olboth. Application of phase
rule to thrce cornpo ent system, stokcs and roozeboom plots, Three "ornpon*t liqu,o 

"y",",r,-formation of one pair, two pairs and three pairs ofpa$ihlly miscible liquids: Two salts incl watcr-no
chemical combination: double salt formation, onc salt forms hydrate and two salts form hydraies,

lSIIrs

a) Slrong Electrolytes: Effect of dilution on equivalent conductance inter ionic attmction, Debye-
lluckel-Onsagar trcatement, derivation of Debye -Fhrckel Oosagar equation. ve.ificarion and
limitation of Onsagar equation, Debye- Falkenhagen and Wien effects.

b) Activity and activiry coefficients: Relation betwcer different types of activity coefficients,
Dctermination of mean ionic activity coeflicients by solubilily and EMF methods. Debye Huckel
Limiting law and its verification.



c) Rcvcrsible el€clrochcmicalcells: Thermoclynarlrics of clectrochelnical cells 'conc€Il ation cells

with and without ransference-liquid junction polentials, Ceneml equation for liquid junction

potential.

d) Electro catalysis: Influence of various pammeters

Book5 suggested

l.physical chemistry, P. W. Atkins (ELBS)

2.lntroduction to quantum chemistry, A. K. Chandra (Tata Mccraw Hill)

3.Quantum Chemistry, lra N, Levine (Prentice Hall)

4.atomic structure and Chemical bond, Manas Chandra

s.Chemical Kinetics, Kl. taidler (Mc Graw Hill)

6.Kinetics and Mechanism of Chemical Transformations, J Rajaraman and.l- Kuriacose (Mcmilan)

T,Thermodynamics for chemistt s. Glasstone

S.Chemical thermodynemics, I.M. Klotz

9.Statistical Thermodyn amics, M. Dole

lo.Modern Electrochemistry, vol l & lt, J.O. M.Bockris and A.K.N Reddy (plen

11.An lntroduction to Electrochemistry (3'd ed.), s. Glasstone (Affiliated East west)

UNIT.I: INTRODUCTION SPECIROSCOPY & SPECTRO PHOTOMETRY 15

Spectrosaopic principles: Electromagnetic radiation and its interaction with mattel -

Absorption and Emission. Quantization of energy -Regions of the electromagnetic spectrum

and the mode of interactions with molecules Representation of spectra

Basic components of a spectrometer .signal to noise ratio Factors influencing the intensity

and width of spectral lines.

UV& Visible spectroscopy: The Franck Condon principle. Types of electronic transitions in

molecules chromophores and oxo chromes, Chemical analysis by

ele ctronic spectroscopy- Beer_ Lambert 's law. Deviations from Beer's law Quantitative

determination of metal ions (Mn*'z, Fe-1 Simultaneous determination of Chromium and

Manganese in a mixture.

IINIT-II: SYMMETRY AND GROUP THEORY I5IITS

symmetry elements and symmetry operation, Definitions ofagroup' subgrcup, Relationbetween

cHE-104:
METHODS
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Precision and accumcy, mean and median values - standard deviation - Typcs of erors:Delerminate, indcterminate and Gross erfors, sources of error, statislical evatuatiori 'ot 
aata-re; ectionofmcasurements rules for retention ofsisnificant figures, sidifica,r;;;oi l;;i;;_;;f t-,".t, f,test, Line^r regression, rest for Iinearily, calibrati"" 

"i 
*"igfrri ,,"i"."irt;'g;;;;. 

*-

UNIT-IV: THERMAT METHODS AND RADTO ANAtyTtCAt METHODS 15 Hrs

Thermal Methods

Thermo garaviemetry -principle, Factors affecting the results, instruftentation. Application
wlth special reference to CuSO45HrO, CaC2O4 2HzO. Different thermal analysis _ principle,
instrumentation, djfference between TG and DTA, applications with special reference ro
the clays and minerals.

Different scanning carorimetry -principre, and apprications to inorganic materiars rike
chlorates and perchlorates, ammonium nrrrale.

UNIT.III; TREATEMENT oF ANALYTICAL DATA l5Hrs

Radioanalytical Methods: Definjtion and measurement of radioactivity. Devices G.M

and scintillation counter. Radio active tracers. Typical applications of radioisotopes as
tracers,

Principle and applications of Isotope dilution technique and Activation analysjs.

Books Sutgested

zj
3)
4)
5)
6)
't)
6)
9)

vigel\'ltrl book ot Qmnlilarive Inorgrnic Anrtrs,s
ILW.willirJ. I t..Mctritr rnd J.A.Dcr: InjrrumLntJt Melho,t. ufAnrtlsis
l-.A.ao un.lnlrJucrion ro croup I'hcnr) rnd S)mrnctr) :n rhd,ri\tO
Ccorgc Drvi,llon Slscvicr.tnlruducro,) Croup lheory tor..henisrs.
!l'lly!::lqmj.Arr) Bhrsi&vinoJ idrn: cLrup ll)cor.
I Lw.WilhrJ.ir.Vcrrir sd J.A.Dean:ln\runenLltMcrhodsofAnxt)sistAt,itidlede$r.we\r)
D.a.SkNg and D.M. Wcst;p.inc;pt€s of ins(rumcnral analysh.
J.D.DicEAnalytical chemistry_(Mc 6raw I ti[)
lnstrumenral Mcthods of Anatysis H.Kaur



M.SC II StrM SYLLABUS

CHE-201 : INORGAMC CHEMISTRy

UNIT-I: TRANSITTON NIETAL II,COMpI.nXES

UNIT-II: ILECTRONIC SPoCI RA OF CoMpLEXES

Transitlon metal n - complexes with unsaturated organic molecules alkenes,
alkynes, diene, dienyl and Cyclopentadienyl complexes and arene complexes-general
methods of preparation, properties? nature of bonding and structural features -
lmportant reactions relating to Nucleophiljc and Electrophilic attack on ligands and to
organic synthesis

lsHrs

Frank-condon principle - Russel saunders coupling - spectroscopic term symbols selcchon rutes -
break down of selection rules- orgel Diagrams tbr dr to d" confrgurations in octaledral and
tetrafiedrdl fields.Tanabe - sugano diagrams of d, to d3 -pectm of oclahedml and letmhedral
complexes of metal ions of dt to d e configurations- calculation of Dq and Br parameters-charge
transfer spectm,. Di fferences between ligand field speclm and charge trans fer spcctra-

UNIT-uI: MACNETIC PROPERTIES OF TRANSII tON METAL coMpLEX l5grs

Diamagnetism and paramagnet;sm-orbital and spin contributions, spin-orbit coupline, Hunds third
rule and Energics ofJ levels Curie law and Curic.- Weiss law- Ferromagnetism and
antiferromagnetism Temperature independent rnagnetism Magnctic susceptibility and its
determinalion by Gouy's and Famday mcthods.

Calculation ofmagnetic moment from magnetic susceptibility, spin-only formulq Orbital contribulion
to magnetic moment (Oh and Td Complexes) -Paramagnetism and crysta ine fields Ti (lll), V (l ),
VO'-, Cr (lll), Mn (ll), Fe (lll), Co(II), Ni (ll) and Cu (II). Magnetic Exchange in copper acetate and
orhrrdimmers .pin cross u\er in cornDle\es

UNII-lV: CATALYSIS l5IIrs

Homogeneous calalysis, Metal ion caralysed reactions - Redox potentials and processes -
Mechanism of redox proc€sscs involving ligands- factoF affecting redox potcntials other typcs of
Inetal catalysed rcactions-Reactions involving Ag(D, CUoD, and Os(Vlll)-Reactions ofoxyanions
- Factors affccting ratc( Ceneral discussion only)-indrced reactions- Free radical reactions-Thermal
Decomposition ofpe.oxy disulphate- Fe(tll)-Sr0s reactions- chain reactions-FIBr reactions,HrOrS2Os
r€actions.

Books Suggested

l. Irorganic Chemistry princ;ples ofStructure and Reactivity 6'r' Edition. James E. ftuhee,.

2. Organometallic Chemistry: R-C.Mehrotm and Singh.

3. R. S. Drago: Structural methods in Inorganic Chemistry.

4. H. H. Willard, L. L, Merritt, Jr., J. A. Dean and F. A. Settle, Jr.: Instrumental Methods ofAn4lysis

(CBS Publishcrs).

5. R. L. Carlin: Magnetic Chemistry.R- I-. Datta and A. Syamal: Elemellts of Magnetic Chemistfy.

11



a 
-.Eliminaljon,.reactions: 

Types of elimination_ reactions, mechanisms, stereochemr$ry and

ffi i},,, i^l,T1ll,ffl,.Tfi ;T"Jl..#ffjl[#,':1,*",ilfi 
",H;"] 

l'["*il;];:r,*;dehydration, dehydrogenation, dehalogenatio
morecurar reariangement 0".,", 

"tt-t."n.., ili*o.Tflrlijvlative-€lirnination, 
pvrolvtic elimination,

l:,-T,::::itiT and hydrcrysis:mechan;sm of hydrotysis of esters,amides and acyr halides,Esreflncatton ot acids and pilrs eslerification

CHE-202: ORCAMC CIIEMISTRY_rI

UNIT-I: ELIMINATION REACTIONS & ESTERIFICATION

UNIT-Il: STf, REoCHEMISTRy-2

uNrT-ru: Three And Four Membered Hetorocvcles

UNIT-IV: TER?ENOIDS

Ceomelrical isomerism: E,Z-Nomenclature physical and Chemical methods of determining theconfigumtion ofgeometrical isomers, stereoisomcrism in cyclic compound", - ' **'-

conformalional anarysi$ conformalion of acyclic morecur€s arkanes ,substituted alkan€s_compoundr having intmmotecular hydrogen bonding.-ethyl"r" lry""iU'ro"" 
'i'i 

ai"r,"_ir"alchohols.halohvdrin.

Conformations of cyclohexone-mono and di substiluted cyclohexanes ,cyclohexenes andcycohexanone.stereochemisky of decarins and d"""ron.r,,.n".t oi .o"iori.ir""l" ."*iivI,".

::ljirT"b"*] etfects on stabiliry and reacrivity of cyctic and acyclic motecutes,steric and stereoerectronic faciors -€xamotcs involvinp Ez,- NGp,intra ;.Iili;, ;;;;;;fi;;' 
""" .r,elirhinalions,cunin-hamrnett principle. -

l5Hrs

r5Hrs

H:ffiti'J:ilifffii?rfi;ffi;:i;Tfii:l;1:rstei'Iatic nomencrature (Hantzsch-widman) ror

5i."::il::"":rlff*l"J:jheterocycres,;synthesisandreactionsofaziridines,oxiranes,thiirane,azetidioes,

3^.t:: j'.::S::l"l:.:ll:ds ofi.or ion. isopfene rute, special hoprene rule and classification basedon_isoprene rute. slnrclrre elrciaarion. srer.och.'n;i;;:'u;;;;n..r,$; ;;-' '' " '
is ofthe followingrepr€sentative molecules;Farnesol, Zingiberene, Cualnene anOeu"ticu";a.

BooksSuggested:

l. Slereocfiemistry to Organic Compounds, E.L. Elietand othe.s, John Witey.

2. Sl€r€ochemistry to Organic Compounds, D. Naripuri, NervAgc Jnternational.

72



3. Stereochemistry, p.S. Kalsi, Witey Easrern.

4. Reacdon Mcchanism in Organic Chemistry, p,S. Kalsi, NewAge tnrcrnationat.

5. Advanced Organic Chenislry-Rcactions, Mcchanisnand Structurc,Jcffy March, John wiley.

6. Advarced Ofganic Cbemistry, F.A. C,rey and R.J sundbc.g, plenum.

7. Principlcs ofO€anjc Synthcsis, R.O.C Norman and J. M. Coxon, Blackie Academic &

E. Guide book to organic synthesis, MichaetB Smrth, ELBS.

9. I lelc.ocyclic chcmistry Vot. I -1, R.R. cupra, M. Kumar and V. cupta, Springcr Vert{rg.

10. Heterocycl;c Chemistry. J.A. Joutc, K_ Mi sandC.F_ Smith, Chapman and Italt.

ll. Ileterocyclic Chernislry, T.L, citchrist, LonSman scienrific-tcchnical.

I2. Contemporafy tletcrocyclic Chemisrry. C.R. Ncwkomc and W.W. paudls,

Wiley- Intef Science.

I3. Ncw Trends in Nduftlproducts Chenistfy, Arta-u.rirhman and M.t.

choudhary, arwood Acadcmic pubtisher.

14. Chemist.y oforganic Nalual producrs, O.p. Agrawat, Vols., t & 2. Ooel

CHE-203 : PIIYSICAL CHEMISTRy-II

UNIT-I: QUANTUM CHEMISTRy-tr l5Hrs

Angular momentum- Generalised Angular momentum_ Eigen funclions and Eigen vafues of angular,lllXllill:,1p","j"r.,,:ins.taddcr operarors. addirion ofangular momentum spin, anti symmetry an<lruur exctuston principle, Sltter determinant.

Electronic structure ofAtoms: Russel -{anders coupling,lerm. Symbols, term sepamtion energies ofp" and d" con figuratio ns ,magneric effects: spin oruit L"iii"g "j ,.",ri,,-;;ltt-ril:;;;"r",,",' ,"tIe rnethods of self-coosistent fi etd

Y:!:1il-"jol*] jn:9": tlLrckel rheory of conjusated systcms, bond ordcr and charse dcnsitycarcuralons. appttcation to ethylrne and cyclobutadienc.

UNT|-II 
I5HrS

SLrf.re chemi.lry : Surface rension. capillary xction. pressure differcnce across curved
surlice,(Laplace equation), vapour pressurc ofdroptets (Kelvin equation),Cibbs adsorption isotherm,ttLr sdsorptron tsothenn. estimarion ofsurf.rce irer {Bllequalion). surt:rce filrns on liquros,
concepts of electric double layer model - Helmholtz,penin ,duoy_ chapmnn 

"nd.t.rn 
rnoi"r.1no

derivation)



Micclls: Surface aclive agents, classification of surface activc agents, miccllisation, hydroplobic
mtemction, critical micellar concentration (CMC), factors affecting the CMC of Surfactants,
themlodynamics of micellisation, reverse micelles.

UNIT-ITI
Classical Thermodynamics: Fugacity and
potential, Derivation of Cibbs- Duhams
Determioation of panial molar volume.

LTNIT-I:BIOINORGANICCHEMTSTRY:

l5Hrs
its determinatio& partial molar pmperties, chemical
equation. significance of partial molar properties,

l5Hru

Statistica.l Thermodynamics: concept of diskibution, thennodynamic probability and most probable
Distribution-Ensemble averaging , postulates of Ensemble ur".uging, -' canonical, grand
canonical, and micro - canonical ensembles, partition functions- transl;tio;al , rotational, vibrational
and electronic partition funclions, caliculation of thermodynamic properties in terms o[ panion
functions_- lleat capaciry. chemicrl equilibria and equilibrium conitant in terms of pirtition
funclions Enhopy of lr4ono atomic Cases (Sackur-Tetrade equation).

UNIT-IV: ELECTRO CHEMISTRY-II lsHrc
Ifiev€rsible electrode phenomenon; Reversibiliry and ineversibility, Dissolution and deposition
potentials, Detomposition voltage, over voliage, diffus;on over voltage, charge tmnsfer over
voltage, rcaction over voltage. concentmtion over voltage, hydrogen and oxyg;n over voltages, Taefel
plots,-Exchange current density and transfer coefficient, ButleF volmer eqution for one eGctron

Polarography: Theory of polarogmphy. diffusion cuffent,ilkovic equation for half wave potenrEls
ror reversrble system when oxidant alone, reduclant alone and both drc Dresent.

Books Suggested

l. P.W. Atkins: physicat Chemistry (ELBS).
2. A.K. Chandra: Intfoduction to quannrm Chemistry (Tata Mc Craw LIill).i. Ira N. Levine: Quantum Chemistry (preniice Hall).
4. R. Mcweenyi Colrlson's Vatence(ELBS).
5. J.O.M. Bockris and A.K.N. Reddy. Modern Heckochernislr),vot.t & rplenum).6. S. Classroner An lnrroducrion ro Eteckochemisrry (jd ed.)(Affitiated East_Wesr)r7. V. Moroi: Micelles. !heoretical d npplied dspecB (llenurn).
8. S. classtone: A rexr Book ofphysical Chemistry (2.d Ed.) (Mac,nitan).
9. Maron and prutton: principles ofphysical Chemistry.
10. Silbey, AIberty, Bawendi. physical Chemistry.Jhon-Witey & Sons.4,r,edition_2006_
I l. V.S. Bagotsky. Fundamentat ofElectrochemistry. Jhon Wiley & sons. 2.d editions_2006.
12. Jack Simons. An Inroduction to theoretical chemistry. The press Syndjcate of the

University of Cambridge.
I3. D.N. Bajpai: Advanced physical Chemisrry: S. Chand & Company, 1998.

CHE-204: BIO INORGANIC, BIO ORGANIC. BIOPHYSICAL CHEMISTRY AND
CTIEMOTHERAPIIY

Metal ion transport and storage in biologic€l system, metal ions in biolo$/, molecular mechanism of
lOn transport acrosS membrane. ionophores, photosynthesis,

Flydrclytic met.llo enzymes: carbonic anhydrds€, carboxy p€ptidase, calcium in control process,
calcium.and muscle construction, calcium and secretion, caicium in blood clotting mechanism,
fhempitic uses of enzymes.



Importsnce oftracc metals in biology: mctal ions as chelating agents in medicine, trace metal ions,
metal and llonnlctal deficiency. melal cheiates as anti microbiai agent, metal complexes as anii
umour agen6.

UNIT-II:BIO ORGANICCIIEMISTRY: lsHrs

a)Carbohydrates snd lipid: Structure and biological functions Of mucopolysacharides,
glycoproteins and glycol lipids, role of sugars in biological recognition, blood grcup substances.

b)Fatty acids: Dssential fauy acids-slructure and function of triglyccrol, glyccrophospho lipids,
cholcslcrol, bile acids, proslaglardins-composition and functioning of lipoprotcins. properties of
Ijpids. Aggregates" liposomes and their biological functions.

LNII'-III : BIO PHYSICAL CHI)MISTIIY lSHrs

Slaldard free energy chanee in biochemical reactions, exergonic and endergonic reactions, hydrolysis
of ATP, thernodynamics of biopolymer solutions ,chajn con{'igumtion of bio polymers, slatistical
distribulion ofend to cnd dimensions, caliculation of average dimenqions, Membrane equilibrium, Ion
transporl through cc'l mombrane- Struclure and functions of proteins, enzymes DNA and RNA in
living systcms, forces in biopolymer interactions, elcctrostatic forces, hydrophobic forc€s, molocular

IiNIT-IV: ANTIMALAIIIALS AND ANTI BIOTICS

Chcmothcrapy: Structurc activity rclalionship

lSHn

Antinalarials: synthesis and aclivity of quinolcne groups-quininq plasmoquine and chloroquin-
acridine group- quinacrinc- guanidine group- paulidrine.

Antbiotics: synlhesis and aclivity of pencilli'r, chloramphenicol and streptomycin - broad

speclrum anlibiotics- tetmcyclin€s. novabiocin.

Books suggested

l.A.L.lehniger;Principlcs of Biochemistry(worIh)

2.1-.Stryer,W.H.Freeman;Biochemistry.

3.J.David Rawn.Neil atterson;Biochcmistry.d

4.Voet and voet;Bio chemistry(JOHN wilcy)

5.E.F.Conn and P.K.stuph; outlincs ofDiochemistry(Jol IN wilcy)

6.I.R, FINAR VOI 1&II

T.Williams;An introduction of Bio INORGANIC CHEMISl RY.

8.Bio Physics by Narayanarn

9.W.Cham.L.Jooly Modcrn lnorganic chemistry.

l0.Burger; Mcdicinal chemistry.

I lA.Kar; Medicinal chemislry

I2.W.O.Foyc;Principles ol Medicinal chemistry



CHE-SOT.ORGAMC CHEMISTRY

UNIT-I:ADDIIION REACTTON

UNIT-II: RDAGENTS IN ORGANTC SYNTITESIS

i. Addition to carbon - ca$on multiple bondsi Mechanistic and stcreo chemical aspects ofadd;tion

i11::.1i1""',',l#';lt-,,",,""1::":l1"f"L:"xl"o:l:i1""," ui,",,l;:," n*d;;*:1
:::-b]i..l"d t'ipl.. bonds. 

. 
Hydrogena I ron or aromarrc nngs. Hydroborarion. Michaet reacrion,sharptess asymmetric epoxidstion.

ii- Addition lo carbon,hetero multiple bonds: Steric course ofaddition reactions to C=O and C=N,cram's rule, Aldot condensation, Ctaisen - Schmidt, cannizaro, f""i""*g"i"""1"^j*, r*i",Stobbe condensation, Mannich, Benzoin, Grignard,Wittig, Clahen_S;;er 
"ona*rut,on "naDieckmann reaction. Hydrolysis ofCarbon-Nitrog"n-aoufrL Uoriar, fro"yu""* 

""jir*f,i*v0""o..

l5Hrs

t5Hrs

Lithium, Zinq Copper, Mercury, Cadmium,
rn organic synthesis, Homogeneous

l5Hrs

y:::f ltu. 
fgllgyi"C-r:agenrs in organic synthesis: Anhydrous AlCl3, Borontrituoride (BFr, N_tsromosuccinimide, Diazomerhane. Dicvctohexyt carMimide, I_i^a r"t.""""iui"--,Zi"gt".

Naltacalalyst,DDe,Dithianes.Menifi etdresin_

UNIT-III: ORGANOMETALLTCREAGTNI.S

Syrrthesis and apptication ofCrignard reagenls. Organo
ra||aotum. Rhodtum and Nickel compounds
catalytical Rerctions,Hydrogenation,Hydroforrnylation.

l5HB
UNIT-IV: ASYMMETRIC SYNTHESIS

Topicity, Prcchirality, Pro stereoisomerism-substrate Selectivity, Diastereo seleclivity.

i. Substrrt€ controlled methods: Use ofchimlsubstrates examples.

ii, Auxilirry Controlled Methods: Use of chiral auxiliaries, chiral enolates, Alkylation of chiral
'mrnes- 

Asymmetric Diels-Alder reaction.

iii. Ilergcnti Controlled Methods: Use of chiml reagents_ Asymmetric oxidation_ Sharpless
epoxidation, Asymmetric reduction- Use oflithium Aluminium hydrije and bo.on rog"nr..

Books Suggested

I. Advanc€d Organic Chemistry-Reactions, Mechanism and Structurc, Jerry March, John

2. Wiley. Advanced Organic Chemistry, F.A. Carey and R.J Sundberg, plcnum.

11



3. A Guide Bookto Mechanism jn Organic Chemistry, peter Sykes, LongmaD. .

4 Principles oforganic synthesis, R.o.c Norman and J.M coxon, Blackie Academic & professionar.

5. Reaction Mechanism in Organic Chemistry, p.S. Kalsi, New Age Intemational.

6. Principles of organometallic chemistry, p. polvell, ELBS.

7. Organo transition metal chemistry-Applications to organic synthesis, S.C. Davis, pergmon.

S.Principles oforganometallic chemistry, p. powel, ELBS.

9.Name reactions and reagents in organic synthesis, B.p. Muway and M.c Ellord, John Wil€y.

| 0. Stereochemistry, p.S.Kalsi, Wiley Eastern.

CHE-302- ORGANIC CHEMISTRY

IINIT-II FIVE MEMBERED HETEROCYCLES I5HB

Replacement and Hantzsch-Widman nomenclature ol. five membered, six membered ancl f_usedheterocycles.

Synthesis and reaclions ofpy.azole, Imidazole, Oxazole,Thiazole, Isoxazole and Isothiazole.

{'NIT-II: Denzofused Five:lnd Six Membered Heterocyclic Compounds lsHrs
Fus€d ]jve membered Hererocycles: Synrhesis d reacrions. including jnedicinal applrcatrons ofBenzotlran, Benzorhiophene. Benzopyrazote. B enzim ida2ote and 8."; 

^;L. 
- -'.'

Sxrembered H€rerocyles: Wirh one Heteroatom Synlhesis and reactions ofpyridine and py olium

With two Heteroatoms: Synthesis and rcactions of Diazenes - pyrimidine, p yridazine and pytl.f.tne.

UNIT-IU: SYNTHtrTIC POLYMERS

ffj"ffi ,li#ffi.*l#on and condensation potymerizarion proc€sses-

Stereospecific Polymers- pr€paration and srgnificance _ classification

ffi,*lonlrol.tti..-rlermoplasrics-Thermoseuing 
plasrics-Fibers and

Prepararion ofPorymers- preparation of polymers based on different types of monomers Industriarapplications-olefin polymers-Diene polymers_nytons_ Ctyptat resins. uiia_ to;r;il;;;, ;i ;".,-lormaldehyde and melamine resins-Epoxy resins-ton exchanse resins

l5Hrs

Bulk, Solution, Suspension

of polymers based on
elas{omers- Ceneral

18



CHE-303: ORCANIC SpEC'I.ORSCOpy AND tTS APPLICATtONS

UNIT-I ! 
15 rtrs

A. Ultrrviolct :rnd Visibte Slcctroscopy: Varioos elccrfonic trllnsirions (l8j_800 nm), eff.ccr ofs(rlvent on clechonic rransitions, utrraviolei' bands for carbonyl *rnp"""Ui,- ""*"r^i.j *.b*Vf
::llryriql dj."*l 

:r'jugatcdpotycne , FieseI_wooawara .ure" ro, cJlue""a-aj*.r'""i 
"*r,""yrcompounds, uttraviolet spcctra ofaronatic and heterocyclic compou"a.. it!..i" 

"ffial, iip,""y".
B.ORD: o'Axial halo ketone rule and octant rutc - Application ofthcse rules in rhe derennrnat,on otabsolute configumtion of cyclohexanones, decalones and cholcstanoncs.

C. Circrlar Dichroism principte - positiv€ and negatrve cotton effects

UNIT-II: INFRARED SPECTROSCOPY

Instrumcntation and sampre handling. chamctcristic vjbralional frequencies of arkanes, arKenes,alkynes, aromatic compounds, alcohols, ethers, phenols and amines. Oetailea stuaf oi vilrationaificquencies of carbonyl compounds (ketones, aldehycles, esters, amiaes, acias. 
"-n-n"iii.i"a"., 

r""to*r,
li:!]:: "il conjusated carbonyt compounds). Effcct of hydrosen bona;ng ona'*ru*r 

"rre"t 
onvlDr,rtronal lrcquencic\. orcnones. cornbinrtio brnds rncl fcrrnii<.onrnce, I I tR.

Absolute confi guration-

(aliphatic olefinic, r kyne,
Two dimentional Nfv4lt

UNIT-III: NMR

j:..l::l:*, y:g*t"^ Resonance Spe(roscopy (rH NMR): Nuctear spin. nuclear .csonanoe,Jillumron.shrerdrng of magnetic nuclei, che0rical shifts and its measurcmenrs, factors inilucncing
clrcmical shin. de shietdins spin-srin inremcrions. rhurors inluerc,ns ;";;i;;-;",,,,r",. r,clissifi(ation (ARX. AMX. ABC. A,n, etc.), spin dccoLrptins, bflsic iJe;\ lbor,t :nsrnrnrcnr. fr_
N M R, ad vantagcs o f FT-NMR.

O. Applications of 'H NMR: Shiclding mccnantsm, measurcmenr ol.chem;cal shil.t va*cs anqcorrclatron ror protons bonded ro carbon (aliphatic, olellnic, nldehydes and a.omatic) an.l oth€r nuclei(ircoh'.)ls. phcnols. enols. carboryl;c aciJs, amines and amid€s) chemical exchanAc. eff€ct ofocrrreriloll. cornptex \pin- spin inter:rction bctween two, rhree, four arid five nuclci (Ursl order

]llilli]l lllj,,il,.g"4'"s.. srercoche,nistry. hindcfed roration. Karplus curve variation oI coupting
constirnt !rth rlrlredfal angle, sirnplificltion oFcornplcx spectra, Nuclear Magnetic Double R.sonancc,co taot shift reagents, Nuclear Over Houser effect (NOE).

l5llrs

C. 'rC NMR Spech.oscopy: Ceneral considerations, chemical sh;ft
aromatic, hetero aromatic and carbonyl carbon), coupl'ng constants,
spectroscopy- COSY,NOESY, DEPT ttsec FIMBC.

UNIT-IV: MASS SPECTROMBTIIY

lntroduction, ioo production, type o f ionizar ion, El, Cl, FD and I]AB alTerting fragmcnt tion, ion
nnilysis, ion abundance, mass speckal fmgmentation of orgajric compo[nds, common l.unclional
Sroups, molccular ion peak, m€tastnble peak, Mc-Laffcrty rearrangerncnt, nitrogen rulc, rsotope
Iabeling, High Resoluiion Mass Spectrometry. exarnples of mass spectral fiagnrentation of orSanic
conrpounds rvith rcspect to their structure dctc nrnalon.



['NIT-IV: OXIDATIONS ,\ND REDUCTTONS

A. Oxidations:

i..Alchols ro carbonyr compounds- chromium(vr) oxidanrs, Dimerhyl surfoxide oxidalion, l,eriodateoxrdauon. oppenauer oxidalion, oxidarion wirh Manganese dioxide. oxidarion with sirver carbonate.

ii. Akenes to epoxides_ peroxidc induced epoxidations.

iii. Alkenes to diols- oxidation with potassjom pcrmanganate, osmium tetraoxide, prevost reaction.

rv. Ketones to esteN-Baeyer_Villiger oxidation.

v. Oxidative bond cleavage ofalkenes byrmnsataon metals.

vi. oxidation ofalkyl of akenyl fragments- Selenium dioxide and chromiurn trioxide oxiclations.

B. Rcduction:
Reduction *irh Lithium Atuminium hydride.. Sodium borohydride _ bis.melhory ethoxyarumrnrurn hldride. Di isoburyt atuminium.hydride. Caratyr; hidlog."",i#".,6;*1,",",,","1rcducrion' Non metaflic rcducing agenrs incruorng enzymatrc and microbiar rcducrion

Books Suggested

l. polymerchemistry_C.S.Mishra.

2. A.Text book ofpolymerscience.Bill mayer

3. polymerchemistry-gowrikar

4.Principles ofOrganic Synth€sis, R.O.C Norman and J.MCoxon, Blackie Academic & protessional.

5.Heterocyclic Chemistry, T.L. Cilchrisr, Longman Scientific Technical.

3;4,#.*r* 
Fleterocyclic Chemistry, C.R. Newkome and w.W. Witey_ lnter

lJ:J,],"Jj;j:'r|:..t 
products chemistry, Atta_ur-Rahman and M.r.choudhary, Harwo

S.H.eterocyclic chrmisrry Vot. t-j, R.R. Cupla,.M.Kumar and V. Cupra. Springer Vertag.v. lir€( hemistry^of Heterocycles, T. Eicher ano t. Hauptmann, fhieme.ro.Her€rocyctic Chemislry, J.A. Joute. K. Mi s a"O C.i. Srni,f,. ih"f.u" ona U"ff.I LAn Introdllcrionro rhe Heterocyclii Compounds, R.V. Acheson. jonn Witev

lj blfiiii?Tlli'-il,'j.,lliljl i ililjl";At -*i"tv -a c w iil*, 
".iJ. 

persamon p,ess
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TJNIT-I;

UNIT-II: INFRARI,D SPECTROSCOPY

uNlT-llI: NMR

UNITJV: MASS SPECTROMtrTRY

15 Hrl

A. Ultraviotet and Visible Spectroscopy: Various electronic transitions (lg5_g0o nm), eft.ect of
solvent on electronic transitions, ullmviolct bands for carbonyl compounds, unsatur e; carbonyl
compounds, dienes, conjugatedpolyene , Fieser_Woodward rule; fo. c*jrgut a ai*"s'o"o *rOonyf
conpounds, ultraviolet specka ofaromatic and heterocyclic compounas. lt;rric effect in Liprlenyfs.

B.ORD: o-Axial halo ketone rule and octant rule - Application ofthese rules in the determination of
absolute confi guration of cyclohexanones, decalones and cholestanones_

C. Circular Dichmism principle - positive and negative cotton effects _ Absolute confisuranon.

l5 Hrs

lf:ll.i*l_ ffd sample handling- Cha-ract€.istic vibrational frequencies of alkanes, arKenes,
alKynes. 

.aro 
m-atrc compounds. alcohols, erhers. phenols and amines. Derailed studv of vibrarional

i:::-Tl.,:::, carbonyl compounds (kerones. aldehydes, esrers. amides, acids. anhydrides. lacrones,

ll:rT. T9 conjugaled carbonyl compounds). Effect of hydrcgen bondins and sotveni e .eq 
onvrorarond irequenctes, ovenones. combination bands and Fermi resonance, Ff_lR.

4.. Nudeaf, Magnel ic 
^ 

R€so nance Specrfoscopy (rH NMR): Nuclear spin, nuclear rEsonance,
r'Iuratron.rshreldrng oJ.magnetic nuclei, chemjcal shifts and its m*6urements, factors innuencing
cnemrcal shrrt. de shielding, spin-spin intemctions, factors influencing coupljng constants ,1,
cldssification (ABX, AMX, ABC, A:8, erc_), spin decoupling, basic ideJs abour in.t.".*t, rr,
NMR, advantages of Ff-NMR.

B' Applications of rH NMR: shierding mechanisrn, measurement of chemicar shift values and
c_orrelatron tor prolons bonded to ca-rbon (aliphatic, olefinic, aldehydes and aro,natic) and other nuclei
{alcollols. phenols. enols. carboxyljc acids. amincs and amides, chemicrl e)\chanse. eltecr ofoeuteritron- cornprex spin- spir inreracriorr berween rwo. rlrree. four rnd fire nuclei ifirsr order

:!:::i1L ']:l"i], t:'CII"g.. stereochemistry. hindered rolation. Karplus curve variation or coupling
constant wrrh drhed|al angle, simplification ofcomplex sp€cka, Nuclear Magnetic Double Rrsonanoe,
contact sh;ft reagents, Nuclear Ov€r Houser effect (NOEj.

C. 'rC. NMR Spectroscopy: Ceneml considemtions, ch€mical shift (aliphatic olefiniq atkynq
aromatic, hetero aromatic and carbonyl carbon), coupting constants, Tri" Oi.""iio*f f.lf,aft
spoctroscopy- COSY, NOESY, DEPT HSeC HMBC.

ls Hrs

l5 rlrs

Introduction, ioo production, type ofionization, EI, Cl, FD and FAB affecting fmgmentanon, ioo
analysis, ;on abundance, mass spectral fragmentation of organic compouods. common functlonal
Sroups, molecular ion peak, tnetastable peak, Mc-Lafferty rearmngement, nitrogen rule, isotope
labeling, High Resolution Mass Spectrometry, examples of mass spectral fragrneritation ot organrc
cornpounds with respect to their structure determtnaalon.



Books Suggested

1. Organjc spectroscopy, W. Kemp slh Ed, EtBS
2. Spectroscopy ofor8anic compounds, RM Silversteen and others,5h Ed,John Wttev3. Spectroscopy of organic compounds, p.S. Kalsi, Wiley, 1993-
4. NMR in chemistry-A multi nuclear introduction, William Kemp, Mc Millan, 198G.5. Spectroscopic methods in Organic chemistry, DH Williams & t Flemmj, TMH. 2005.

CHE-30.1 4ONERAT, CIIEMISTRY

IJNIT-I: VITAMINS AND PROSTAGLANDINS rsHrs

I"]l_TlT: -lTlT:, 
synrhesis and importancc of vitamin Br, vitamin 8,, vitamin 86, vrtamin tsD

{synrnesrs not expected). vjtamin E and vitamin K

Pmstaglandins: Nomenclature, Classification, Synthesis, Biosynthesis and mode ofaction ot-pcEl,PGE2, PCE3 (Primary prosraglandins)

Stereochemical skuctures, Biosynthesis and mode ofaction ofpCFl, pCF2, pCDl, pcD2,
PCD3,ThrornboxaneA2,prostacyclin(synthesis norexpected ).

UNIT-U: ENZYMES AN'D ENZYME INIIIIIITION l5 Hrs

Definilion, tlistory, and class;fication ofEnzymes - Enzyme inhibition Kinetic Theories oienzyme
llll9l:i"-* jl**r:,Tljviry in enzyme cararyzed rcacrions - Facrors affecrins enzyme caratyzed
reacuons - Enzyme inhibilion as a tool for drug dev€lopntent,

i) Rcversible inhibition (Foliate synthetasc - Methotrexatq pG synthetase AsDirin.

ii) lrreversible inhibition- DHF reductase - Sulphonamides, Acetylcholine estcrase _t arathion).
Immobilized enzymes: Design and conskuction ofnovel cnzymes.

UNIT-III: DRUG I)ISCOVERY AND pRINCtpLtrS OF DRUG DtrSIGNt rs Hrs

Introduction to.drug discovery, folklore drugs, Natural products as lead structnres in drug orscovery,
structure pruning technique in modifications (e.g.morphin) serendipitious discovei of leads
(e'g pencillin)' Drug targets and rereptor theory. Agonists, Antagoniss and enzyme inhibitors.
urscovery ot tead slructure fiom natuml hainones and neuro tmnsimitters, existing drugs has leads
(me to drugs). 

.principles of designing in aSonists (c.g.salburamout), antagonisd (e.g:cnniridine)
and enzyme inhibitors (e.g.caproprit). princip[s of prodr;g dcs;en.

UNIT-MODERN SEPERATION ME.IIIODST | 5rrrs

GAS LIQUID CUttoMATOGRApltyt Gas liquid ohromatography insh.umenration, ( corumns
and detectors), rctention time, and retention volLrrne. chromatograpiric behavior of solutes, column
efficiency rnd resolution. column process and band broadeniig, time of analysis and resolution.quantrtatrve detcnninalions. Vandeemter equation.



HIGH PrR"FORMANCE LIQUID CHROMATOCRAPI{Y. Th€ory and instrurnentation-
column performance, gmdient elution delivery sysiem, sample introdu;on, separation, colurm
detectors.

Books Suggested

l.l.R.FlNARi A,T€xt book of organic chemistry. Vot&11

2. Burger Medicin al chemistry.

3.A. (ar Mediclna I ch emistry

4.W.O,FOYE,Principles of Medjcinal chemistry.

s.Wilson,Gijvold &Dorque text book of organic and m€dicinat 6nd pharmac€uticat chemistry

6.A.MrnA;synth€sis of prostagtandins.

T.WOGNER;vitamins and coenzymes.

8.W|LuAM;lntroduction to the chemistry of enzyme aclon.

9. CJ.cRAY;Enzym€ catalysed reactions.

10 .H. H.WILLARD, L.t. wterrit,Jr,l.A. D€an and F.A.Settte,Jrj Instrum ental methods Ana tysjs ICBS publtshersl.

11. ANALYTTCAL ChemktTSXOOG,WEST,HOLAR,T th edition.

12.Instrumental methods ot chemical anatysis,G.E. EVTNG ,S'h edition.

13. Innruhental methods of chemicat anatysis ,Willard, merit, Dean,ste a j.6s edition.

l4.lnstrumental methods of chemicat anatysis.
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CHE.,I|)1- ORGANIC SYNTHIISIS-I

UNIT-I: CI IIIMISTRY OF ORGANO BOIION, prrOSpIlORUS, SULFUR ANDSILICONREAGtrNTS rs urs

Electronic structure and bonding in boron, phosphorus, sulphur and silicon compounds _ Their
rcaclivity and applications in Organic Synlhesis.

B-oron Reagents: Hydrobomlion, Oxidarion. lsomerization oforganoboranes, Carbonylaaion oforgano
ooraner primary, secondary. lertiary alcohols, carbonyl compounds Reaction oiorsano borancs
wrlh dra2oester. o-halo kerones, a-hato esters _ Synthesis ofalkenes _ Free radical reactiJns oforgano

Phosphorus Reagents: Formation ofcarbon-carbon double bonds - functional group transformations
deoxygenat;on reactions - reactivity as elcctrophites and nucleophiles - ieactions o€ quarernary
phosphonium compounds.

Sulphur Reagents: Sulphur ylides, stabilizcd and non-stabilized - preparation and reactivity _
sulphonyl carbanions.

Silicon Reagents: Peterson's olcfination, influcnce oftrialkyl silyl reagents in eleckophilic
rcactions,reactivity of aryl silanes,alkenyl silanes.allyl silanes.

l5 | Irs

rearangement, wagner-
rearmngement, wolff

Rearrangements involving cloctron deficicnt nitrogeD: Beckmann rearangem€nt, Hofnrann
reafrangement, Curlius rearrargement, Schmidt rearrangement, Lossen rearangement.

Rcarrang€mcnts involving el€ctron deficicnt oxygen: Baeyer-Villiger rearangement, Dakins
rear€ngemenl, Benzilic acid rearmngement, Favo6kii rearrangemcnt, Neber ,"armngi."nr

Aromatic rearrangements:Fries rearrangement, Claisen rearengement.

UNIT.T: REARRANGEMENTS

Rcarmngemenfs involving electron deficicnt carbon: pinacol-pinacolone
Meerwein reaffangement, Detnjanov reamngcment, Dienone-phenol
reanangemenl.

UN[T-III: NEWER METHODS IN ORGANTC SYNTHESTS 15 Hrs

Microwave induccd rsrctionsl Principle, conditions, advantages over conventional heating methods-
Applicat;ons.

Ionic Liquidsr

Phrse Tr:rnsfer Catalysis: Solid-Solid, Solid-Liquid systems-Mechanism ofcatalytic action, types of
catalysts, application 

'n 
few impoftani reactions.

Enrmine Mcdiatcd Reactions: Fo.mation, role ofcnamines as synthons for the synthesis ofOrganic
Molecules.

Defi nitioo of ionic liquid,synthesis,and its applications.
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UNIT-IV: PERICYCLIC RXACTIONS -1 15IIrs

Molecular orbital symmetry, Frontier orbitals of ethylene, 1,3 butadiene, I ,3,5-hexatriene and allyl
syslem- Classification of pericyclic reactions- Woodward-Hofimarn correlation diagrams. FMO and
PMO (Mobius Huckel) approach.

Elecko cyclic reactions- Conrotatory and disrotatory. 4n, 4n+2 and allyl systems.

Books Suggested

r .Pric;plcs oto.garo metallic chemisrry,p.owe .erbs.

2 .Organo trnnsirion metal chcmistry-Applicalions ro organic synthesis,S.C.DAVIS PERGMON.

3. Advanced organic chemisrry.reacton mcchanisms and shucturc J.MARCH.JOFIN WILLEY.

4. Modcm synthetic rcacrions,H.O.HOUSE,W.A.BENJAMIN.

5 .Name reactionsand reagent in organic orgsnic synthcsis,B.p..MUWAy and M.C.IjLLORD,JOHN WlLEy.

6. Pricipleoforsanic synrhesis.RNORMAN and J.M.COXONj,DLACKIE Academic and professional.

7. organic synthqis,R,E.lreland,prenricc hall.

8. Guidc book to o.sanic synthesis,R.K.Mackie dnd D.N.Smi!h,ELBS.

9. A.lcxr book orgdnic chomisrry r_R. IrrNAr{.VOl,-2 ,l.etbs.

lO. Newcr methods ofOrganic synrhesis by V.K. Ahtuwatia

ta.,

CHE-402: ORGANTCSyNTHESTS Jr

UNIT-I:DESIGNINC OF ORGANICSyNTHESIS-1

Disconnection Approach: Classification of organic reactions. Functionalisation and intercorversronof functional groups, formation of carbon-carbon single and double bonds, general strategy,
disconnection and synthon approach. rekosynthetic analysis, key intennediates and itanirrg marenars
In desrgning a synthesis, tinear and convergent synthesis, one group C-X and two group C_X
disconnections, chemoselectivity, r€versal ofpolarity, cyclization reactions, amine synthesis.

r. Protecting croups: Principlcs of protection of alcohol, amine, carbonyl and carboxyl
groups.

b. One Croup C-C Disconnections: Alcohols and carbonyl compounds, feg;oselectivity. Alkene
synthesis, use ofacetylenic compounds in organ ic synthesis.

c, TVo Group C-C Disconnections: Diels-Alder reaction, 1,3-difunctionalised condensations,
unsatumted carbonyl compounds, control in carbonyl condensations, 1,5_difunctionalised
compounds, Michael addition ard Robinson annuralon,

UNIT-II: DESIGNING oF ORGANICSYNTHESIS -2 l5HB



a.-.Protecting Croups: principles of protectjon of alcohol, amine, carbonyl and carooxylgroups.

b. One Group C-C Disconnections: Alcohols and carbonyl compounds, rcgioselectivity. Alkencsynthesis, use ofac€tylenic compounds in organic synthesis.

c. Two Group C-C Disconnections: Dicls-Aldcr reaction, I ,3 _difunctionalj sed condensations,unsaturated carbonyl compounds, controt in carbonyt 
- 

condensatio;s, i"S_aifunctionatisea
compounds, Michael addition and Robinson annulation.

UNI] -lI: DESIGNING OF ORGANICSYNTIIDSTS _2

UNIT-III: PHOTOCIIEMISTRy

UNl t-lV: PERtCYCl-tC REACTTONS -2

Photochemical energy, Frank Condon principte, Jablonski diagram, singlet and tripre! stales,

:l::J1E:l,o-*l:-""tnlcal energy. phorosensirization. quenching. quantum-ern.;"n.y uno quunturny'cru rnolocnemrslry ol carbonvl comoounds n- n+ and n-.nr tran,itions r.Iorrilh type_l andNorfish typeJl cleavages. paterno-Buihi reaction, photo rcduction, photochemistry of enones -hydrog€n abstruction, rearmngements of a , p-unsaturateJ t.i"".i -J "y"f " 
'h*"0"""*.,

pholochemistry of p,benzoquinones.

Piotoch€mistry of. unsaturated systems (olefins), cis+rans isomerization, dimerization, hydrogen
abstraction and additions (acerylencs )_ dimerization.

:;.::::l^|.:iTtTolf .of ,l.i-buradienes, r2-2) addirions teadins ro cxse srrucrures. phorochernrsrry

:,,"1".]:T]10'"1.1 
phorochemisrry of aromitic compounds. cxicired srare ot benzene and js t.2_,r.4- aodrt|ons. photo substrrurion reaclions ofbenzene derivatives, phoro Fries rear.angemenr, photo_

Fries reactions of anilides,

Photolysis ofnitric esters Hoffmann-Loemer-Freytag reaction and Barton reaction.

l5Hrs

l5 Hrs

l5llrs

:1.1: ",1!1 
.":-*li:""ciat :rnd suprafffialadditions,4nand4n+2systems,2+2addition ofk€r€ne,

| .., orpoiar cyctoaddrrrons and cheteokopic react;ons of dienes,kienes and simple alkenes_dieh alder
rcirctron rnd srereochctni"lry and regeo chemistry ofdiels dlder reacrion.

l]9J1t.l:,::l*"r:lents , Supnfrciat and anrarafacial shifts of H, Sismatropic shifts involving
:T:1- ll9l"'*.. li and . 5.5 sismntropic rcarrangements. claisen, Cope and Oxyi
LOpCrearangements, Enc reaction.

Books Suggested

l. Dcsigning organic synthesis.s_WARREN.WtLEy.

2.or8anic synthesis-con@pr,Mcrhods,AND Starling marciah,J.ItrHRHOp, nnd c.perzi in,verlagc VCH.

3.I'rnrciplcs of orSanic synthesi\n.O.C,NORMAN&J.M.COXON,3dEdirion.

4.lhc logic of chemicat synrhcsis,E.J.COREyand X_CHANC

5. Iundam€nrals of phorochcmistry. K. K. RaotaSi-Mukhergi, W'tcy_Eastcro.

6. Essential ofs ofMolccutar photochemisrry,A..CilbcLt, AND lj.Baggat Btackwe scieniific pubtic0tions,
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?. Molecula. photochemistry,N.J'tURRo,W,A,Benhamin.

8.photochcmislry R. P. Kund.ll and Gilbe(Thomson Nelson

9. Introductory photochemisfy,A.Cox and T.Camp,Mc Cra Hill

10. Organic phorochcmistry, J.COXON and B.Hahon,Cambridg€ Univ€rsitv.

I Lorganic ch€mistry,paulayurkanis Buric€,printice Hall

12. organic chemistry,L-G-,wade,p.idic€ Hall.

13. A. Prift€r to mechanism in organic chemistry,pete sykeqPsN Education.

14. Mechanisn and The)ry in organic chemistry Thomas Illowry,Addison weslv tnngman'

I 5 . Introducaion to organic chemistry,Andrew streitwieser and Elaton H.Heath cochPrince Hall'

l6.Advlnced organic chemhtry;Reactions and Mc€hanisms,Bernord Miller;

CHE-403.CTIf, MISTRY OF NATURALPRODUCTS

UNIT-I: STERIODS AND IIARMONES l5Hrs

Occunenc€. Nomenclaturq Basic skeleton, Diel's hydrocarbon and Sterochemistry' Isolation,

structure determination and synth€sis of cholesterol, Bile acids, Androsterong Testosterone, Estron€,

Progeste@nq Biosynthesis of Stemids.

UNIT-II: ALKALOIDS l5Hrs

UNIT-IV: FLAVANOIDS Al{D ISOFLAVONOIDS l5Hrg

Occurrence, isolation, general methods ofstructure elucidation and physiological action, degradation,

classification based on nitrogen heterocyclic ring, slructure, stereochemistry, synthesis and

biosynthesis of the following ;Atropine,Papavarine and Quinine.

UNIT-III| Peptides And Proteins ls tlrs

Peptides and proteins- Methods of peptide synthesis, sotid phase peptide synthesis- sequence

deiermination- N-t€rminal and C{erminal determination, structure ofox}tocin, proteins-classification,

propeni$, structure- primary, secondary, lertiary and quartemary- conformation.

Occurancg Nom€nclaturc and general metho& ofstructurc determination' isolation and synthesis of
Apigenin, Luleolin, Kampfe;I, Quercetin, Bulein, Daidzein' Biosynthesis of Flavonoids and

Isotiavonoids- Acetate pathway and Shikimic acid pathway, Biological importance of Flavonoids and

Isoflavonoids.
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Books Suggested

l Natural products; chemktry and Biorogic.r sisnificance,r.Mann,R,s,oavidson,Hobbs,o.v.Banrrope and
l. B.Harbome,LonEman,Essex.

2 .organic chemistry,Voll,2t.L.FlNAR,ELBS,

3 .Stereos€lective synth esis;A. pfactica I App foach. m. noErad i.VcH.

4.chemjstryEiolog;catandphalnacotogjcat propetties or meoicinat ptants from
Amencas,.kurthostettnar,M,p,cLpra and Ma6ton,Ha.wood Academy puotist^ers.

5. Introduction to f LVANotDS,T.A,ceissman.

6. NewTrends in Naturatproducts chemisrry,Atta-!r_Rahman and M.t.chowdary Harwood pubtisher

7. Principtes of orga nic synth esis. R.o. C. NoRMA N and J..M_CoxON,ELBS.

8 .Ch emistry of Natura I pro duct!p.s. Kalsi. katyanj pu btjshers.

9 , Biosynthesis of st€.oids ,terpenes an d acetotenins,J.H.Richafdsl.. r. Hendrieson.

10. The bio synrhesis of secondary m€tabolites,R.D.Herbert,chappman and Halt.

11. Chemisrry of organic Natural products,O.p.AGARWALI,VOL 1&2.GOtL pubs.

12. Natural p.oducts of Chemistry.K.B.GTors€ john witey,1983

13. The biosynth€sis ofsecondary Metabotires,R.D.Herben,second edachapman and Halt1984.

CHE-104-€REEN CTtEMTSTRY

uNlT-l: cREEN CHEMISTRY-I l5 H6

Intrcducrion.principle-s. atom economy and scope,inccption to greenchemistry,inkoduction to
arrernafi ve approaches,

so lvent free reactions at room temperaturcs

Introduction,solvent 
.free techniques-reaclions on solid mineral suppons,solid liquid Dhase tmnster

calalysts-reactions wirhout solvent support or caralyst.

Examples for green reactions. ttomnann Elim;nltion, csrcrirication rcacrions, Diers ardcr reactior,.

UNITJI: MULTISTEP SYNTHESIS 15 Hrs

Multistep synthosis of some complex naturally occurring conrpounds involving through retrosyntheocrnalysis and conrrol ofsrereochenristry: Taxoi. JuuaOio,ie. fr.aerica.yc;n_;: 
'. -- '.

UNIT-IU: NANOMATERIALS 
15 HTs
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IJNIT-III: NANOMATERIALS l5 Hrs

introduction to nano particles.prepemtion ofnano particles.a)physical aeroso I methods ,vapour
condensation method ,spray pyrolysisb)chemical methods,so I gel,m icells/reverse microemulsion
method.

Chfiacterization of nano particles using powder x-ray diffraction,scanning electron microscope and
tmnsmission electron microscope.optical and electrical properties olnaho particles.

Reduced dimensionality in solids,zero dimentional systcms,fullerenes,quantum dot.one dimensional
systems,carbon nano tubes,electric ,mechanical and other properties ofcarbon nano tubes.

Applications of nanoparticles,photo catalysis,laser and light emmiting diodesoptical band gap
materials.

TINIT-IV NUCLEIC ACIDS AND NUCLEOTIDES:

a-

15 Hrs

NUCLEICACIDS:
DNAandRNA,stuctrureandconformation,purinebases,pyfimidine,guanine,cystidine,uridine,

srRUcrURE oF NUCLEOTIDES ; adinilic acid(AMP),u dilic acid(UMp),cytidinic acid(CMp) and
suanilic acid (cMP).thiaminic acid(TMP)

structure and conformation protein synthcsis,replication,transcription,translationof genetic
material,genetic code,gene expression,geoe mulanon,

Books Suggested

I .Applied chemislry I I ,V.M.Balsarat

2.A.Text book organic chcmisrry: l.R. ftNAR.VOL-2 , Letbs.

LA. rrhniger p.inciples of biochemisrry.( Worth)

4.stryer,W.H.Freeman;Biochemislry.

5 .Voet and Voet; Biochemistry.(.john w;tcy)

6.Cr€en chemistry theory and pracricc;Paul T.Aasras.JohnC. Waner.

7.Green chemktry;An introductory texqMike Lancastcr.

E.Gr{cn Chcmi(ry lrlindArncnhls and Applicltions, ljdiro$: Sufcsh C. Anlcr!, phD.:tlkshil Amctu. phD,
ISBN:978192689J137

g-Gree n Chensihy 7 he ot! and Pfticttce. I'aul t . A nrst.N. John C. Warncf, ()\ lbfd t ln i\ crsily I'ress. ISBN - I l
978-0-I9-850698-0, tirsrpublishcd in 1998, a d new as prpcrbtuk in2000

I A. C rc e n C hc n$ i! t, : pot te I
I L G,te&hmi!trybv : y. K. il ht l|,ttt kt.
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M.Sc.. DEGREE EXAMTNATTONS -2013

MODEI. OUESTION PAPER

TIME:3Hours

SECr|ON.A

Answer axaFr any StX questlons. Each question caries 5 marks.

2 questions from unit -l

2 questions trom unit-2

2 questions f.om unit-3

2 questions ftom unit-4

6x5 : 30 M

SECTION-B

Answer 4 que.tions choosint one question trom each unit.Each q(ertion cani€s 10 marks.

2 questions from unit,l

2 qu€nions trom unit -2

2 questions ftom unit-3

2 questions trom unit-4



t

"1

FIRSTSEMESTEN AND SECOND SEME5IER PRACTICALS

(For srud€nts ndnft t€d from 2010-20 )

(NOTE: practic{t cxrhinnlions rt thc erd ofth.II sem.ster)
CHa-205: INORGANIC CTIEMISTRy pR]tCTICAI^S

r' seD^i picro q-urtirnrive Annr)sis; Qrrrirarrvc Anarvsis ofa miriur. con rair in! fourcar"* m(rudinB rso tes coDmon c,rions {vi4,w: Mo, s", r";, i;fi;;T il,
2. Qurnritadve AndysisjAnatysis of rwo compotr.na mirtors
(The determinarion invotves, sitrstc comor

componetrts miraure) ' )n€nt nfter separafing the oDecoDpoDents fron i two

rrr copper. Nicttct dd Zitrc. ii) c{tcium. Mngnesium and iron.n, rron. Aluminium xnd Tihnium, iv) cotpcr. tron aDd /inc.
CrIE-206: ORGANTC CITEMTSTRy pRACTICALS

l. T-he\ysremaric qxilitirivc xnrtysis ot rn(nown orgnnic comtoutrdr.cr(r.D.se.phenor..tdct', dc,kctoxe,rst.r.h] drocarf,o"."";;li],d-;,
2. Single step pr€p:rr{iious.

l) prepArarion of p-nitro :tccta, itid e,

2) Prepararion of p-bromo nceranitid.

3) Prcpararion oracetyt saticytic icid(Aspinn)

4) c.nnizaro rcacrion

5) preprarion of p-Nirro anitinc

.,) systcnrtic quatirarivc anntysis ofunknoyn orgaoic mirrurc cortaioiDg awo

l) Acid+ Ncrtrat. 2) Base+Neutrat. 3) ptrcnor+ ncutrat, 4) Neurr!|t +Neul.al
CH[-207: pttySICAL CHOMISTRy pRAC.I.ICALS

l. C:rlibratiotr ofvotumctric rppr.ntus ard stntistict autysis of tt€ dira.
2. Delerninarion of$fticnt sotutior tcmper{ture ofp[.not -wntcr sysrcm !nd sltrdy ale

€n€ct ofetedrolyac on C.S.T.

l. Defermitralion ofIut€clic conposition and remp€rature of bitra.y syst€nr.

4. Deaerminition ofdhtriburion coetficicnt of beMoic acid betrvecn wnrer and beDzene,
5' studv 

'h' 
adsorption ofac.tic ftid on chrrcoar.nd anrrysis oflhe{ht onrh.basisot

LaDgnuir rnd Frcunrtrich adsorption iso0!c.ms.

6. Dea.rDrination ofrarc conshra ofacid trydrotysis ofln cs(crard iDvgrigate the cffeca
of cra.lyst concenarariotr, rc!ctant cotccntrntion an.t tcmpcrnrure.

7. Deteroitrition rrtc corNtrtrt of oridn tion o f iodidc ior by persullttrtc ior.



& Corduclomstry:

.) Det.rmimtion of cell conrtrnt

b) v.rlficalion otoNagar cqortion

c) D€t.rminatlon of dilsoclrtion const nt of! we.k acid

d) Tltrrtion of r strong .cld wlth a stroq bl.e

.) Tltrrtior of r r.ik .cid with r strorg b.sc

9. Pot€trtiometry:

r) Tilrrtior of. strong acid with r strog brlc

b) Tltrrtion ofwlrkacid wlth a strong bl3.

c) Titr.tiotr of rmmoDiun fcrrors sulphrtc with pot$3ium dichromrt€

d) Tttr"tior ofKcl rvith AgNO!

!

\

I



III-SEMESTER AND IV -SEMESTER PRACTTCALS

(For the students admitted from 201O_11)

(NOTE: practical examinations at the end of the lV semesterl

ORGANIC CHEMISTRY PRACTICAIS

CHEOC-405: pRACTICAL-l

PreDarations

1) preparation of b€nzitic acid

2) pr€paration ot bentanilide

3) preparartion o-chloro benzoic acid

4) preparation ofsymmetric t.i brorho benzene

5) preparation o, anthrone

lsolation ofcaffeine in tea leaves.R- carotin in carrots,EuSenolin cloves anatysis bychromatography techniques,

CHE OC-406: PRACTICAL-tl

Istimations

1) Estimation ofphenol

2l Estimation ot glucose

3l Estirnation of primary amine

4) Estimation of hydroxyl group

5) Estimation of aspirin

6) €stimation ofAcetone by iodine method

7) Estimation ofketone by oxime method.

8) €stimation of % purity ofa paracetamol.

CHEOC-407: PRACTTCAL- l

Spectral ldentifi€allon organic compounds UV, tR, NMR, and


