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Department of Chemistry 
II.Sc. Che111i.1tri ', Ill l'enr, CIJCS Syllahm 

PROPOSED SCHEME FOR CHOICE BASED CREDIT SYSTEM IN 

B.Sc., Chemistr1' (for the hatch admitted in 2021-22) 

CBCS COURSE STRUCTURE, NIZAM COLLEGE, OU, HYDERABAD, TELANGANA STATE 

CODE I COURSE TITLE HPW CREDITS I EXAM I MARKS 
HOURS 

SEMESTER-V 
ELS-5 English (First Language) 3 3 2hrs 80C+15-l+SA 

SLS-5 Second Language 3 3 2hrs SOC+ J 5-I+SA 

GE Chemistry of Cosmetics, Food 4 4 3 hrs 80C+ 15-I+SA 

Processing, Drugs and Pharmaceuticals 

DSE A 4+3(7) 5 3 hrs 80C+15-

-501 B l+SA(S0P) 

C 

DSE A 4+3(7) s 3 hrs 80C+15-

-502 B 1+5A(50P) 

C 

DSE A Spectroscopy and Chromatography (or) 4+3(7) s 3 hrs 80C+15-

-503 B Metallurgy, Dyes and Catalysis t+SA(S0P) 

Laboratory Course-V 

Experiments in Physical Chemistry-I 

Total 31 25 600+150P 

SEMESTER-VI 

ELS-6 English (First Lnnguage) 3 3 2hrs 80C+ 15-I+SA 

SLS-6 Second Language 3 3 2hrs 80C+ l5-1+5A 

PR Project in Chemistry/ Advanced 4 4 11/ihr / 75C+25-l (or) 

Chemistry 3hrs SOC+ 15-l+SA 

DSE A 4+3(7) 5 3 hrs 80C+IS-

-601 B l+SA(S0P) 

C 

DSE A 4+3(7) 5 3 hrs 80C+15-

-602 B l+SA(S0P) 

C 

DSE A Medicinal Chemistry (or) 4+3(7) 5 3 hrs 80C+15-

-603 B Agricultural and Fuel Chemistry l+SA(S0P) 

Laboratory Course-VI 

Experiments in Physical Chemistry-II 

Total 31 25 600+1SOP 
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Semester V 
Generic Elective (GE) Course - I (4 Crctlils) 

(for B.Sc. Non Chcmistry/B.A/13.Com Students) 
Chemistry of Cosmetics, Food Processing, Drugs rind Phnrmnccuticnls 601-Irs 

Unit-I: Chemistry of Cosmetics :md Perfumes 15 Hrs 

A ge neral study including prepnralion and uses of the following: Hair dye, hnir spray, shampoo, 

sunscreen lotions, lipsticks, talcum powder, nail enamel, creams (cold, vanishing ~nd shavi~g 

creams), antiperspirants and artificial flavours . Essential oils and their importance m cosmetic 

industries with reference to eugenol, gcraniol, sandalwood oil, eucalyptus, 2-phenyl ethyl 

nlcohol. 
Demonstration experiments or illustration of experimental procedures through charts for the 

preparation of talcum powder, shampoo and vanishing cream. Chemistry and Applications of 

deodorants and antiperspirant - Aluminum, Zinc, Boric acid, Chloride and Sulphide. 

Unit-II: Food Processing and Food Adulteratiorn 15 Hrs 

Food processing: Introduction, methods for food processing, additives and preservatives. 

Food processing- impact on nutrition, 
Food adulteration: Adulterants in some common food items and their identification: Pulses, 

chilli powder, tunneric powder, milk, honey, spices, food grains and wheat flour, coffee powder, 

tea leaves, vegetable oil, ghee, ice creams, tomato sauce. 
Food Packnging: Definition and function of packaging-Classification of packaging materials­

different types of packaging materials such as glass, wood, metal, paper, wood, plastic etc., -

advantages and disadvantages of each packaging material. Packaging materials and systems: 

corrugated fibre board boxes, shrink bundles and reusable packages. Effect of packaging 

materials on nutritive values of food. 
Food labelling: Introduction, need and importance. 

Unit - III: General Characteristics of Drugs 15Hrs 

Introduction: Diseases - causes of diseases, Drug - definition and sources. 

ADME of drugs (brief) - Absorption, distribution, drug metabolism (in liver), elimination 

(brief). Toxicity. 
Examples (i) Zintac (Ranitidine, antacid) (ii) Paracetamol (antipyretic) (iii) Benadryl (Cough 

syrup). Characteristics of an ideal drug. 
Nomenclature of Drugs: chemical name - generic name - trade name. Trade names for the 

given generic names - (i) Aspirin (ii) Amoxycillin (iii) Ciprofloxacin (iv) Paracetamol 

(v) Mebendazole 
Drug formulations: Definition - need for conversion of drug into pharmaceutical (drug 

formulations) - Additives - diluents, binders, lubricants, antioxidants, flavourants, sweeteners. 

colourants, coating agents. Classification of Drug fonnulations : oral, parenterals and topical 

dosage forms - · 
advantages and disadvantages. 
(i) Or:il Dosage forms: Tablets (Aspirin - analgesic; Ciprofloxacin - antibacterial). Capsules 

(Amoxycillin - antibiotic; Omeprazole-antacid). Syrups (B-complex syrup; Benadryl- Cough 

syrup). 
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, ) J-fcpruin (ontkongulnn!) 
( t'I pcrlcns1vc , 

(ii) Pnrrnlrrnls {lnjcctlon form s): Propro nolol on 11Y 
(Iii} TopiC'ol tlosoi;tc forms : Crcnms nml Oi111111c nl s . 1 ol"(2%) Mulriple purpmc'i, 

I) • •1hosonc vo er " . (iv) Antinllcri::ic: t\clomctnsonc (Aclovn tc). cl,lllllc •. M' ozo lc (Dnclonn, Ncom1 colJ. 
(\') Anti-itching : OC'xcpln Zonnlon).. Anlifungol. 

1
1.c,on • ic (Li'docninc ointment) nntl 

, • 
1 

t\ ti ctic· , 1( ocn11 , Kctoconnolc, (N1zoml Crcnm), f luconazo c, ncs 1 · 

Antiseptic : lforo Plus Crcnm. For burns -Iodi ne oin tmen t 
I Sflr:s 

llnit - IV: Clnssifknlion of DntAs I' . ents Phnrmncodyn:imic 
Cl:1ssilic:1tion of drugs bnscd on thcropculic nction-Chemothcrnpcu IC og · ' 

ngcnls and drugs acting on metabolic processes. 
Brief cxplnmtion for the following : A 'b' 1- Amo"ic,·11 ;11 -. . . . 1 Chi uinc· nt1 10 1.c - ,, • 
(1) Chrmothrrapcuflc ngcnts: Ant1malar1a s - oroq , 
Anti tubercu lar drugs - isoniazidc; Antiprotozoals - metronidazole. 
(ii) Phnrmnrodynamic ngcnts . · r I sod' m 
(a) Drugs acting on CNS: Diazepam (CNS depressant), General anesthetic (rhiopen ° ru ), 

antipyretic and analgesic (Iburofen) 
(b) Drugs acting on PNS: local anaesthetics (Bcnzocaine) .. 
(c) Drugs acting on cardiovascular system: Metoprolol (antihypertensive Jgents), Nefidtpine 

antianginal and antihypertensive agent) 
(d) Drugs acting on renal system: Diuretics (Acelazolamide) 
(iii) Drugs acting on metabolic processes 
(a) Vitamins: Common name, source, deficiency, vitamin A, 82, B6, C, D, E and K - remedy 
(b) Honnones: Function (brief) - deficiency of hormones (Insulin, Testosterone anc.l Osteronc) 

Recommended Text Books and Reference Books 
I. Industrial Chemistry, Vol -1, E. Stocchi, Ellis Horwood Ltd. UK . 
2. Engineering Chemistry, P.C. Jain, M. Jain, Dhanpat Rai & Sons, Delhi. 
3. Industrial Chemistry, Sharma, B.K. & Gaur, H., Goel Publishing House, Meeru t ( 1996). 
4. Food Processing and Impact on Nutrition, Rameen Devi, Sc J Agric Yet Sc i., Aug-Sep 2015; 

2( 4A):304-3 I 1. 
5. Perfumes, Cosmetics and Soaps, W.A. Poucher, (1993). 
6. A first course in food analysis by A Y Sathe 
7. Food Science by N.Potter, CBS publishers 
8. Food chemistry, Lillian Hoagland Meyer, (2008). 
9. A Handbook of food packaging by F. A. Paine and H.Y. Paine. 
I 0. Fundamental concepts of applied chemistry 9.C Ghosh, S. Chand and Co Ltd N 0 ~111 · 
I I. Applied Chemistry K .Bhagavathi Sundhar, M.?P publishers. ' ' cw c;; 1. 

12. Drugs by G.L.David Krupadanam, D.Vijaya Prasad, K.Yaraprasad Rao KL N R dd 
C.Sudhakar, Universities Press (India) Limited 2007. ' · · · , e Y, 

13. An Introduction to Medicinal Chemistry by Graham L. Patrick Oxfo du ·. .· . 
York. 1995 ' · r Ill\ e r-Sl l) Press, New 



B.Sc. Chemistry fll Yenr 
Scrncstcr-V, Pnper-V . 

Discipline Specific Eledivc- A (4 Credits) 

Spectroscopy nnd Chronrntogrnphy 
601-Jrs 

15Hrs 

Unit I: l\·lolcculnr spectroscopy . f 
I 

t ,netic radiations 
SS-E-A-1 : Introduction to clectromngnetic radiation, internct10n o e ec romag 

with molecules. various types of molccu~nr spectra. 

Rot:ttional spectroscopy (Micrownvc spectroscopy) t f ·nertia) 

Rotational axis. moment of inertia, classification of molecules (based on m~~en tf 
I
f . \j 

rotational energies. selection rules (No derivation), Determination of bon eng 1 0 ngi 

diatomic molecules eg. HCI. 
Infra red spectroscopy • l 

Energy levels of simple harmonic oscillator, molecular vibration spectrum, selection ru es. 

Detennination of force constant (Problems). Qualitative relation of force const~nt t? bo~d 

energies. Anhannonic motion of real molecules and energy levels. Modes of v1 ~rations . m 

polyatomic molecules. Chavacteristic absorption bands of various functional groups. Finger pnnt 

nature of infrared spectrum. 
Electronic spectroscopy 
Bonding and antibonding molecular orbitals,electronic energy levels of molecules ( a, n, n), types 

of electronic transitions:a-cr•, 01-cr•, n-n•, n-n* with suitable examples. Selection rules, 

Tenninology of chromophore, auxochrome, bathochromic and hypsochromic shifts. Absorption 

of characteristics of chrnmophones: diene, enone and aromatic chromophores. Representation of 

UV•visible spectra. General features of absorption - spectroscopy, transmittance, absorbance, 

and molar absorptivity. Beer Lambert's law and its limitations. 

Unit II: NMR and Mass Spectrometry 15Hrs 

S5-E-A-11: Proton Magnetic Resonance Spectroscopy 

Principles of nuclear magnetic resonance, equivalent and non-equivalent protons, position of 

signals. Chemical shift, factors affecting chemical shifts, NMR splitting of signals - spin-spin 

coupling, representat~on of proton NMR spectrum - Integrations. 1H NMR spectrum of - ethyl 

bromide, acetaldehyde, I, 1,2-tribromo ethane, ethyl acetate and acetophenone. 

Mass Spectrometry 
Electron Impact Mass: Basic principles, Nitrogen rule, types of ions: Molecular ion and fragment 

ions. Representation of mass spectrum, types of peaks (molecular ion peak, base peak and 

isotopic ion peaks). Determination of molecular formula. Mass spectrum of ethyl chloride, ethyl 

bromide and acetophenone. 

Unit III: Separation techniques - I 15Hrs 

SS-E-~-111: Solvent Extraction- Principle,_ Methods ~f e~trnction: Batch extraction, continuous 

extraction and counter , curr~~t extraction. Appli:nt1on - Detem1ination of Iron(III). 

Chromatography: Class1ficat1on of chromatographic methods, principles of di'fl'e e t'l 
. . . fl rnrn 

m1grat1on, adsorption phenomenon, nature o nc sorbents, solvent systems. 

Thin layer ~hromatograpl_1y (T~C): Advantages, p!·eparntion of plates, Solid phase and mobile 

phase used rn TLC, eluotop1c senes, development of the chromatogrnm, Detection of th , 
. 1· . r rr . Rf I I 1· . , e spots 

v1sua 12mg agents, 1actors e 1ectmg va ues am app 1cat1ons of TLC. ' 



1. cnl sy:Hcms, dcvclnprnc11L ,; f' 
Pnpcr Chromnlo~rnphy : Principle, choice of p:tpcr 0'.

1d :io. v I chl'OIIWto~raphy, detection 
chmmutogmm - nscl'nding. dcsce11di11g. rndi;d und two duncnGIOIHl 
of spol.s. nnd nppl icut ions of pnper chrom utogrnphy. 

J 5Jf rs 
Unit IV : Scpnrntion techniques• II . .1. scs Column packing 
SS-E-A-IV : Column C'hromatogrnphy- Principle, Types of ~tuti.~n~7 p; 1• ~hnse solvcn t'l fr, r 
- Wet p:.ic\.. ing technique. Dry packing technique. Sclect1 on cntcn,l O in o 

I 
c 

eluting polar. n0 11-polar compoumls nnd Its orplicntions. . lts . npli cnll0ll in 
l . . . d · cxchon11c: resins, .i,, on c-xch:ingc thronrnrogr:iph~·: Pnnc1plc, cnl1on 011 01110n o 

scp:untion of ions. dc-io11i1..cd wntcr. . 
0 . Type:·· of 

Gµs Chronrnlography . l'rinciplc, thcot)' nnd instrumentation (Block ingram), > 

stot ionarv phnses :111d carrier goscs (mobile phosc), opplicntions of GC. , . . , . . . 1 . d · 1s1rumcnta 11 on, s101,on:.i r)' ll1gh performance liquid chromntogrnphy: Pnnc1ple, I 1eory on 11 
phases and mobile phases. Applications of HPLC, Analysis of pnrocctumol. 

R<'commcndcd Tu.I Dool<5 nnd Reference Doolu 
I. Fundamcntnls of Moleculor Spectroscopy, Banwell & McCnsh . . . 
2. Organic spectroscopy, \Vill inm Kemp, Palgravc Macmillan; 2nd Revi sed cd1t1 on 
3. Spec troscopy. 0 K Sharma Knslmo Praknshon Med ia, 198 1 
4 Ekm<"nls of Organic Spectroscopy. Y R Sharma 
5. Applica11ons of Absorplton Spectroscopy of OrgMic CornpoL1nds (English, Poper back, 

Dyer R John) 
6. Organic Chemistry, Mom r.on nnd Ooyd. Pc~rson Publicorion<J. 
7. lntroouction to Spcc110:.cop)' by Donald P11v1a. Onry Lampman and George Kri z. 

Saunders C-olkce 1)1, 11,100,'.!00 I 
8. C henm 1r., tC\. I lmol. lc,1 IJ ,~ , publu.hcd t 1 Ttl..1&11 Ac,dcmy, Govt. ofTelnngam1. 
9 Annl)11col Chcm, ~u~y by Da,;1J Krupbi.an.:un. Uni n:m11c, Prc.s.1 (lnclin) Limi red . 
10. Pnncirk~ of ln!>Lrurnem:il Arul)W, U A 'i i ,0011 , f J Holler, T.A Nieman, Engage 

eaminR Ind, ~ bd 
11 . f und3.men1:.ih of Annly,u·al Chem1n ry t., 1h L:J , 0 A Skoo~. D.M Wes1, F.J Holler, 

Saundl."1 ~ Col lege Publ1!.lunf!, I on ,,onh (19'9'2) 
12. lrv,11uml'n1i:i l Met lwlh ol A11:i l~ ,a -ra r J \\ 1ll:11J, 1111 , ~!cmtt, L L, Dean, J. & Sett !£:, 

F A Word~woiih Pulili :.hinu < o I t.J !..klmvnl. Ca ll forn 1u, USA , 1988 
13 A 1 n1bool. of Qu~r.l11Wtl\ e lnori;.1mc A1 .. lp1\ 7th bl. Vo£c l. f\ [ Prentice f! oll 
14 Annl)'t1col C"ht'1111l>l r;, 7 th c.d111c,n b) tJ-it) D ( h115ut1n (200-1) 
IS Separnt ion Me-thod), M N $11)1 1)'. l-l1111ahs) 1.1 J>ubltrnuon (200:1 ). 



B.Sc. Chemistry lll Yenr 
Scmcstcr-V, Pnpcr- V 

Discipline SpccHic Elccth·c-8 (4 Credits) 
l\lctnllurgy, Dyes and Calnlysis 

60 1 lrs 

l ;nit l: Grncrnl Principles of l\ lc-tnllurgy nnd Production of Non F~rrous l\fctnls 15 ll~·s 
$5-E-B-l: Pyronh't~lllurgy: Drying and calcinntion, ronsting, smeltmg, pro_ducts of smcl! 111

.~ · 

H~ dromch,llur~·: Leaching methods. leaching agents. leaching of metals. o:-- idcs and Sulphidc.:s. 

Sl•p3n\tim1 of liquid and solid phases and processing of nqucous solutions . 
El~tromet:,llurgy: Electn)lysis. Rdining electrolysis, electrolysis from aqueous solutions, 

fuSt'd-$:llt electrolysis -
Rdining proC11"sses: Chl'mical and physical refining processes . 
Production of sdcctcd non-ferrous metals (Copper, Nickel, Zinc): Properties, raw materials, 

rl\.--du-:ti~,n t!low charts presentations and chemical reactions involved) r111d uses . 

llnil II: Natur.-11 nnd Synthetic Dyes 151lrs 
$5-E-B-ll: Dyrs: Definition, Classification of dyes- Natural dyes, synthetic dyes; based on 

ch~mic-al constitution of dyes; Chemical nature of dyes; Applications of dyes. 
Stucturcs of natural dyes: Indigo, Tyrian purple, Alizarin, Indigotin. 
Structur('s of Synthetic Dyes: Nitrodyes, Nitrosodyes, Azodyes (Mono nzodycs, bisnzotlycs), 

di:u:·l methane dyes. triaryl methane dyes, Xanthene dyes, Phenolphthalein , Fluorocein, Acrid inc 
dyes. 
Synthesis of dyes : Mono azodyes, bisazodyes (Congo red), Auromine 0, Mnlnchitc Green, 

Cr)-stnl Violet, Rhodamine B, Acridine Yellow, Indigotin. 
Binding of dyes to fabric. Applications of dyes. 

Unit Ill: Catalysis I JSHrs 

S5-E-B-lll: Homogeneous and heterogeneous catalysis -
Defi nit ion of a catalyst and catalysis. Comparison of homogeneous and heterogeneous catalysis 
,,ith specific examples. Genera~ characteristics of catalytic reactions. 
Acid-base catalysis- Examples of acid and base catalysed reactions, hydrolysis of esters. 
Kinetics of acid catalysed reactions. Specific acid and general acid catalysis, Kinetics of base 

~talysed reactions. Specific base and general base catalysis. Examples-Aldo! condensation and 
decomposition of nitramide, base catalysed conversion of acetone to di acetone alcohol. 
i\tU!arorntion of glucose. Effect of pH on reaction rate of acid and base catalysed reactions. 
Phase transfer catalysis: Principle of phase transfer catalysis, classification of phase transfer 

catah-sts.. Factors influencing the rate of PTC reactions. 

Unit IV: Catalysis II ISHrs 
S5-E-B-IV: Enzyme catalysis- Characteristics of enzyme catalysis, Examples: (i) Invertase in 

inversion of cane sugar (ii) Maltase in conversion of maltose to glucose (iii) Urease in 

decomposition of urea (iv) Zymase in conversion of glucose to ethanol (v) working of carbonic 

anhydrase and (vi) Mechanism of oxidation of ethanol by alcohol dehydrogenase Factors 

affecting ,:nzyme catalysis. Effect of temperature, pH, concentration and effect of inhibitor on 

enzyme caialysed reactions, Catalytic efficiency. 



· · . · M t Equation Mechanism of enzyme 
Kmetics of enzyme catalysed reactions : M1chaells- en on · . 1 •t (V 

· • • , . (K ) and maximum ve oc1 y max) 
catalysed reactions. S1g111ficnnce of M1chnclts constant m ' 
Lineweaver-Burk plot. Types of enzyme inhibitors 

Recommended Text Dool<s and Ref erencc Dooks 
l. Industrial Chemistry, B K Shanna 
2. Engineering Chemistry, Jain and Jain 
3. Industrial Chemistry E. Stocchi, Vol-I, Ellis Horwood Ltd. UK. . . 
4. Handbook of Industrial Chemistry, J. A. Kent: Riegel's, CBS Publ1shers,v~ew Delh~. , 

5. Theory of production of non- ferrous metals and alloys Study. Katenna Skotmcova, 

Monika Losertova, Miroslav Kursa 
6. The Chemistry of Synthetic Dyes, Volume 4, K Venkataraman Elsevier 

7. Organic Chemistry Vol-I by LL. Finar. 
8. Organic Chemistry by Jennice, Gorzinski Smith 
9. Natural Dyes: Sources, Chemistry, Application and Sustainability Issues by Sujata 

Saxena and A. S. M. Raja. 
I 0. Physical Chemistry by Atkins and De Paula, 8 th Edn. 
11. Physical Chemistry by Puri, Sharma and Pattania, 20 l 7. 
12. Kinetics and mechanism of chemical transformations by Rajarajm and Kuraiacose, 

Published by Macmillan India Ltd. 
13. Text book of Physical Chemistry, K.L. Kapoor, Macmillan, 1999. 

14. Catalysis, J.C. Kuriacose, Macmillan Macmillan PubHshers India Limited, l 980. 

15. Phase Transfer Catalysis, Fundamentals, Applications and Industrial perspective, C. M. 

Stark, C. Liotta & M. Halpern, Academoc Press 
16. Phase Transfer Catalysis, E. V. Dehmlow & S.S. Dehmlow, Verlag Chemie, Weinheim 

y ~ - f 



Semester - V 
Lnhoratory Course 

Pnpcr V Experiments in Physienl Chemistry-I 

45 h (3 h / w) 

1. Distribution lnw 
a) Dctcnninnlion of molecular status and partition coefficient of bcnzoic acid in Toluene 

and water. 
b) Dclcm1ination of distribution coefficicnl of acelic acid between n-butanol and water. 

2. Elcctrochemistry 
n) Dctennination of cell constant of a conductivity cell. 
b) Verification of Ostwald's dilulion law- Determination of dissociation constant (Ka) of 

acetic acid by conductivity measurements. 
3. Colorimetry 

a) Verification of Beer's law using KMnO4 
b) Detcn11ination of the concentration of the given KMnO4 solution. 

4. Adsorption 
b) Adsorption of acetic acid on animal charcoal - Verification of Freundlich adsorption 

isotherm. 
5. Physical constants 

a) Surface tension and b) viscosity of liquids. (Demonstration Experiment) 

Reference books: 

1. Senior practical physical chemistry. B. D. Khosla, V.C. Garg, Adarsh Gulati Published 
by R. Chand & Co. 

2. Practical Physical Chemistry: B. Vishwanathan and P.S. Raghavan. Viva Books 
3. Practicals in Physical Chemistry by P.S. Sindhu ISBN-10: l-4039-2916-5 / 1403929165 

ISBN-13: 978-1-4039-2916-7 I 9781403929167 

V 



B.Sc. Chemistry IH Year 
Semester -VI 

Optional for Chemistry Stream 60llrs 
Advanced Chemistry 

U · I (I . 
15 llrs 

nit- norgamc Chemistry) 
-th 

S6-O-1-1 :Inorganic reaction mechanisms , CFT r . I 

Labile and inert complexes Thermodvnamic and kinetic stability based on VBT ~~ : igam 

substitution reactions -SN 1 ' ands 2 in Octahedral complexes: substitution rcactioi~s ot squ:ir~ 

planar complexes - Trans effect and applications of trans ctTect. Reactions ot tetrahedra 

complexes - Hydrolysis of silicon halides and phosphorous oxides. 

S6-O-l-2: Boranes and Carboranes 
2 h 

Definition of clusters. Structures of boranes and carboranes- Wade's nil cs. closo. nido, arachno 

boranes and carboranes 

S6-O-1-3: Symmetry of molecules 
5 h 

Symmetry operations and symmetry clements in molecules. definition of axis of s?nmctry I_Ypcs 

of Cn, plane of symmetry (oh, a, .. CJJ). center of symmetry and improper rotatwnal nxis of 

symmetry (Sn)- Explanation with examples. 

S6-O-J-4: Non - aqueous solHnts 
•I h 

Classification and characteristics of a solvent. Reactions in liquid ammonin - physicnl properties, 

auto-ionisation , examples of ammono acids and nmmono hascs. Reactions in liquid n111111011iu -

precipitation, neutralization. solvolysis. solvation - solutions of metals in a111111011ia, co111pkx 

formation, redox reactions. Reactions in I IF - autoionisation. reactions in I IF - pn.:cipitnlion, 

acid - base reactions, protonation. 

Unit-II (Organic Chemistry) 
15 11,·s 

S6-O-O-J: Pericyclic Reactions 
5 h 

Concerted reacti~ns, Molecular orbitals of cthcnc, 1,3-butadicnc and allyl radical. Symmetry 

properties, HOMO. LUivtO, themrnl and photochemical pcricyclic reactions. Types of pcricyclic 

reactions - electrocyclic, cycloaddition and sigmatropic reactions - one example each ancJ their 

explanation by FMO theory. 

S6-O-O-2: Synthetic Strategics 
5 h 

Tenninology - Target molecule (TM), Disconnection approach - Rctrosynthcsis, Synthon 

Synthetic equivalent (SE), Functional group interconversion (FGI), Linear, Convergen~ 

synthesis. Retrosynthetic analysis of the following molecules: I) acetophenone 2) cyclohcxcnc 

and 3) 2-phenylcthanol. 

S6-O-O-3: Asymmetric synthesis 
s h 

Definition and classification of stereoslective reactions: substrate, product stercoselective 

reactions, enantio and dia~tereo _sele:tive reactio_ns. _Ste:eospecific reaction - definition -example 

- dehalogenation of 1,2-d1brom1des mduced by 10d1de 10n. Enantoselective reactions_ definition 

- example -Reduction of Ethylacetoacetate by Yeast. Diastereoselective reaction- definition-

y 



, , 1 inl 1111d Origruml uddltlon to 2-phcri yl 
~x11111pk1:Al~ld c11t11l y::ied clchydrn tlnn of 1-phlluylpi op, ' .. , 11 cllnstcrcn rrn.i rlc execs~. 
prnpnnul. Pdlnitlon 1111d cxpl1111111lun of c1111111l o111cl'lo oxoc.rn 111 l · 

Unit lll (l'hyslcul C:hc111l11try) 15 II rs 

Sli-0-P-- 1: Polynll'l'II · 1· I 
D 1 . . 1 1 . 11 11 0 1,o lyrnur·i cx11mplcs clnss1 1clll on ns ct nit1011 or polymurn - 11ntmnl pn ymcr11 nnc syn 10 , · 
plnstic~, tibcrs. dnstonwn;, 
Thcrmosclling, thcrmoplnstic pi>lymcrn. nrnnchcd , cross-linked 1111d co-µol~mcr s. , 
Ddinition of polymrrii',ntin1H1ddillon und co 11dc11s111ion polyn1crlznlion wllh cx urnplcs. 
Explnnntion :chnin polymcrizntlon, step poly111crlz111lo11 , co-poly111crlzn1i~n. nnd co•0rd inalion 
polymerization. Kinetics of free rmllcnl polymcrizntlo11 . Tm:li cl ly, ntnctr city, stereo specific 
synthesis- Zeigler- Nntt11 cntnlyst. . . 
Mokculnr weight dclinitions- number avcrngc, weight nvernge molecu lar weight. Dctcrrrnnalron 
ofmolcculnr wei ght of polynrnrs using viscosity method , Osrnomctric method. Problems. 
Prcparntion nnd industrinl npplicn tions or polyethylene, poly vinyl chloride (PVC), nylon - 66, 
tenon, polyocrylonitrilc nnJ tcrelcnc. 
Introduc1ion to biodcgrndubility nncl examples of biodegrndnble polymers. 

Unit IV: (Gcnct·nl Chemistry) 15 Hrs 
S6-0-G--1:: Elcctroannlyticnl methods 
Types of Elcctroanolyticnl Methods. 
I) lntcrfocial methods - u) Potcntiometry: Principle, Electrochemical cell, Electrodcs­
(i) Indicator o.nd (ii) Reference electrodes - Nonnal Hydrogen Electrode, QuinJ1ydronc 
Electrode, Snturotcd Cnlomel Electrode. Numcricnl Problems. Application of Potentiometry -
Assay of Sulphnnilnmide 
b) Voltametry- three electrode nssembly; Intoduetion to types of voltarnetric techniques, micro 
electrodes, Over potential und Polnrizntion. 

II) Bulk methods - Conductometry, Conductivity Cell, Specific Conductivity, Equivalent 
Conductivity. Numerical Problems. Applications of conductometry. Estimntion of Cl - usino 
AgNO3. Detennination of Aspirin with KOH. 0

· 

Recommended Text Books and Reference books 

I. Basic Inorganic Chemistry by F.A.Cotton, G.Wilkinson nnd Pnul.L. Gnus 3 rd edn Wiley 
Publishers (200 I). 

2. Inorganic Chemistry Principles of structme nnd reactivity by Jnmes E.Huhey, E.A. Keiter 
and R.L. Keiter 4th edn. (2006) 

3. Inorganic Chemistry by Shriver ond Atkins 3 rel edn Oxford Press (1999). 
4. Principles of Inorganic Chemistry by Puri, Shnrmn nnd Knliu Vishnl Publicntions ( 1996) 
5. Symmetry and Speclroscopy of Molecules, K. Ycern Reddy, Second Edition N , A~e 

International (P) Limited Publishers ' C\\ 

6. Textbook of Inorga!1ic Che~nislry by R ~op11lnn, Universities Press,(2012) 
7. Text book of organic chemistry by Mornson nnd 130yd, Pcnrson Publishers (?009) 
8. Text book of organic chemistry by Gruhnm Solomons, Wiley(20 IS) -
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D.Sc. Chemistry Ill Y~'t 

Semester-VI, Paper- C J'ts) 
. 1 , -A (4 rec 1 

Discipline Specific E ccltV~ 
Medicinal Chemistry 

6011 rs 

I SH rs 

Unit- I:lntroduction aml Terminology . t borne air-borne, water-borne 

S6-E-A-I: Diseases: Common diseases, infective discases- rnscc '' 

and hereditary diseases. . 1, , ccutical Ingredient (AP!), 

Terminology in Medicinal Chcrni.stry: Drug, Active p i<1r;a •cs Phannacokinetics 

Pharmaceuticals, Pharmacology, Pharmacophorc, Pharmaco ynarni ' ' 

metabolites, anti metabolites and thernpeutic indc~. ade names with examples; 

Drugs: Nomenclature: Chemical name, Generic name an_cl Tr_ . 'th am Jes. 

Classification: Classification based on structures and therapeutic activity WI ex P 

AD!\ E 
. . . . f d across the membrane - active and 

1 · T: a) Absorption: Defimtton, absorption o rugs .. 

passive absorption, routes of administration of drugs. b) Distribution: de~mtwn and effect of 

plasma protein binding. c) Metabolism: definition, phase I and praase II reactions. 

d) Elimination: definition and renal elimination. 'foxicity. 

Unit-II: Enzymes and Receptors . ISI:rs 

S6-E-A-11: Enzymes: Introduction. Mechanism and factors affecting enzyme action, 

Specificity of enzyme action {including stereo specificity), Enzyme inhibitors and their 

importance. Types of inhibition - reversible, irreversible and their subtypes with examples. 

Receptors: Introduction, Drug action-receptor theory, Mechanism of drng action, concept of 

agonists and antagonists with examples. Drug receptor interactions involved in drug receptor 

complex. binding ro~e of -OH group, -NH2 group, quaternary ammonium salts and double bond. 

Structure - activity relationships of drng molecules, explanation with sulfonamides. 

Unit- III: Synthesis and Therapeutic Activity of Drugs IS Hrs 

S6-E-A-111: Introduction, synthesis and therapeutic activity of 

Chemotherapeutics: Sulphanilamode, dapsonc, Pencillin-G (semi synthesis), Chloroquin, 

Isoniazid, Cisplatin and AZT. 

Drugs to treat ~etabolic disorders: ~~ti diabeti~ - To!butamide; Anti inflammatory_ 

Ibuprofen; Card10vascular- Glyceryl tnmtrate; Ant1pyrehc (paracetamol, aspirin) and Antacid­

Omeprazole. 

Drugs acting on nervous system: Anesthetics-definition, Classification-local and o ral 

Volatile- Nitrous oxide, chloroform uses and disadvantages. Local anaesthetics_ benzocai;:~ ' · 

Unit- IV: Molecular Messengers, Vitamins and Micronutricnts 1
•
1 

, 

S6-E-A-IV: Molecular Messengers: Introduction to hormones and neurotr"ns 'tt Th:, Ir~ 

h A . h 'd d C b' l · " nu ers yro1d 

ormones, nt1t yro1 rug- ar 1mazo . Adrenaline: Adrenergic druos- lb t l ' 

S · SSRT fl · D · · · 0 sa u amo ntenelol 

erotonrn: s- uoxetrne. opamme: Ant1parkmson drug- Levoclopa . • · 



Vilnmin1, null Mil't·onutrknts: l11trnd11c.tio11, vitnmin sources, Deficiency disordcrs aod remedy 

l,f Vitnmins A.H. C'. D. EK nnd micrnnutricnts - Nn. K, Cn, C11, 7.11 nnd I · 

nrrommrn1k1l Tut Honks nml lll'forcnrc hool,s . .
1 

Press New York . 

\. lntrodnctinn to Mcllkinnl Chemistry. G.L. J>ntrick, Oxford lJniversi Y ' 

2013 . 
2. lvkdicinnl Chemistry. Thomns Nngrncly, Oxford Univ. Press, New York.200;-

3. Foyc·s Principles of Mcdicinnl Chemistry, David William and Thomas Lem e, 

Lippincott Williams & Wilkins. 2008. 
4. 'tvkdicinnl Chemistry. Ashutosh Knr, New Age International, 2005. 

5. Synthetic Dnigs. O.D.Tyngi & M.Yadav, Anmol Puhlications,1998. 

6. Medicinal Chemistry, /\lkn L. Gupta. Pragati Prakashnn. K L N. Reddy. 

7. Dmgs, G. L. David Krupadanam, D.Vijaya Prasnc.1, K.Varnprnsad Rao, · · 

C. Sudhnkar. Universities Press (India) Ltd. 2012. 

v ~ 



D.Sc. Chemistry III Ycnr 
Semester-YI, Paper-VI 

Discipline Specific Eleclivc-D (4 Credits) 
Agricullurnl nnd Fuel Chemistry 

60 Hrs 

151Irs 
llnit I: - Pesticides T · ' t 
S6-E-B-J: Introduction Definition classification of pesticides based on use (ta_rgelr OXICI Y 
and chemical structure' with exa~1plcs. Adverse effects of pesticides and its impact on 

environmental pollution. h · ) 
Synthesis, manufacture and uses of representative pesticides: Organochlorincs (C/permet rm ; 
Organophosphates (Parathion); Carbamatcs (Carbary!); Quinoncs(Chloranil), Andidcs(Alachlor). 
Pesticide formulations: Dusts, Granules, Wettable powders, Emulsions and Aerosols. . 
Biopestcidcs : Introduction: Potential pesticidal plants of India, Role of Neem m. plant 
prote.c!ion-constituents, Az.adirachtin and its role in pest control, Structure and mode of action of 
P~Teth..."ins( pyrethrin-1) and Pyrethroids (permethrin) and nicotinoids (lmidacloprid) . 

Unit Il: - Fertilizers l SH rs 
S6-£...B-II: Introduction: (need of fertilizers), functions of essential plant nutrients (N, P, K), 
Clzssification formula and uses of fertilizers: 
"l'\itrogenous fertilizers : Ammonium nitrate, Urea, Calcium Cyanamide, Calcium Ammonium 
~itrate, Sodium Nitrate, Ammonium Chloride and their uses. 
Phosphate fertilizers: Normal super phosphate, Triple Super Phosphate, Ammonium Phosphate 
and their uses. 
Potassium fertilizers: Potassium chloride, potassium nitrate, potassium sulphate and uses. 
CoI!!plex fertilizers: Diammonium Phosphate and mixed fertilizers their uses. Manufacture of 
u:-ca and Super phosphate of lime and their reactions in the soil. 
Biofertilizers - Introduction, definition, classification, R.hizobium, Azatobactor, Azospirilliwn, 
.4zolla, Blue Green Algae, Yermicomposting and uses. 
Organic fanning: The principal methods, crop rotation, green manures and compost, biological 
pest control, and mechanical cultivation and uses. 

Unit III: Energy Sources and Coal 15Hrs. 
56-E-B-III: Review of energy sources (renewable and non-renewable). Classification of fuels 
:and L~'1T calorific value. 
Coal: Uses of coal (fuel and nonfuel) ir, vario,us industries, its composition, carbonization of 
coal. Coal gas, producer gas and water gas-composition and uses. Fractionation of coal tar, uses 
of coal tar ba.Y-..d chemicals, requisites of a good metallurgical coke, Coal gasification (Hydro 
gasification and Catalytic gasification), Coal liquefaction alild Solvent Refining. 

unit IV: Petroleum and it.s products, petrochemicals and non petroleum fuels lSHrs. 
S6-E-B-IV: 
Petroleum and its products 
Petroleum: O~gin: Compositi_on of crnde _retrol~um and classification. Properties- flash point 
l2!lrl its det.ermmation, Knockmg and ant1knock111g compounds; Octane number. and Cetane 
number, Distillation of crude petroleum, Fractional Distillation - Principle and process refining 
Fractions and uses. Cracking -Thermal and catalytic cracking, Reforming ' ' 



V 

-"' _, 

1 
1 

}'clrolcum products - Petrol, Diesel, LPG, Kerosene, Ta~ and their app1ications. 
Petrochemicals: Vinyl ncctntc, Propylene oxide, Jsoprcnc and their uses. . 
Lubricants: Classification or lubricants- Solid, semisolid and liquids; Properties (viscosity: flash 
point, fire point, cloud point, pour point) and their determination. functions of lubncants. 
Mechanism of lubrication. 
Non-petroleum fuels: Natural Gas-CNG, LNG, Clean Fuels-1-12 gas, ethand, Fuel from waSte -
bio-gns, Fuel from biomass -bio-elhnnol, biodiesel, Synlhetk fuels- syngas based. 

Recommended Text Books and Reference books 
1. Chemistry of pesticides, N. N. Melnikov, Springer-Verlag- Technology & Engineering 

(2012). 
2. Pesticide Synthesis Handbook, Thomas A. Unger, Elsevier, (2000). 
3. Pesticides, R. Cremlyn, John Wiley, 1980, 
4. Manures and Fertilisers, K. Kolay, Published by Atlantic (2007). 
5. Shanna, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House, Meerut (1996). 
6. A Text Book of Engineering Chemistry Paperback - 2017 by Shashi Chawla 
7. Industrial Chemistry, Vol-I, Stocchi, E, Ellis Horwood Ltd. UK (1990). 
8. Jain, P.C. and Jain, M. Engineering Chemistry Dhanpat Rai & Sons, Delhi. 
9. Engineering Chemistry by Shashi Chawla, Dhanpat Rai & Sons, Del~i. 

J 



1. Kinetics 

Semester - VI 
Laboratory course 

Paper VI Experiments in Physical Chemistry-11 
45h (3 h/w) 

a) Detenninution of specific reaction rate of the hydrolysis of methyl acetate catalyzed by 
hydrogen ion at room temperature. 

b) Detcnnination of rate of decomposition of hydrogen peroxide catalyzed by FcCl3 • 

2. Elcctrochcmistry 
A. Potentiometry: 

a) Detem1ination of redox potential of Fe2+ /Fe3+ by potentiometric titration of ferrous 
ammonium sulphate vs. potassium dichromate. 

b) Precipitation titration of KC! vs. AgNO3 -Determination of given concentration of silver 
nitrate. 

B. pH metry: 
a) pH metric titration of strong acid (HCI) vs. strong base- Determination of the 

concentration of the given acid. 
b) pH metric titration of weak acid(acetic acid) with strong base( NaOH).- Determination of 

acid dissociation constant (Ka) of weak acid. 
3. Conductometry: 

a) Determination of overall order: Saponification of ethyl acetate with NaOH by 
conductance measurements. 

Reference books: 

1. Senior practical physical chemistry. B. D. Khosla, V.C. Garg, Adarsh Gulati 

2. Advanced Practical Physical chemistry: J.B.Yadav 
3. Practical Physical Chemistry: B. Vishwanathan and P.S. Raghavan. 

4. Practical in Physical Chemistry: P.S. Sindhu 

-t__~~ v ~ 
J~~ 
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