
I.K. GUJRAL PUNJAB TECHNICAL UNIVERSIW
Estd" Under Punjab Technical Univercity Acl, 1996

(Punjfi Ac7 No. I of 1997)

Retr. No. : ING PTA/Reg/N/

NOTIFICATION

Sub: Regarding Pr€-Ph.D Course work.

Dated :

Dated: 2?.u0'L-/ 6

-54--Registrar

This is for information of all concerned that pre-ph.D course work from 2016-17 will be

conducted in the IKGPTU main campus Kapurthala in regular mode. The phD course worr
will consists of minimum 15 credits. The structure of the course work is as under.

/.
Endorsement No: IKGpTU/REG/N/ t{2qU- qrt,

1. secretary to Vice chanceflor: For kind infoimation of Vice chancelor
2. Dean (P&D)

3. Dean (RIC)

4. Dean (Academics)

5. Finance Officer
6. Controller of Examination
7.,,pR (Computers): For uploading on website

Lfi File Copy

$*,t',

Sr,
No,
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l. Core 1. Research Methodology 4 The syllabus of RM should oe
formulated faculty wis€ such as
Engineering. Science, Managemenv
Humanities and Life sciences

2.Subject related theory
paper

Discipline spedfic related ro
advancements in theoretical methoos
for research

3. Presentation 5 Discipline specific

Interdisciplinary 4. Elective 4 From list of subjects from allied fields

Total Minimum credits 15
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Annexure-A

01- Advanced Organic Chemistrv
Total Hou's: 45 tTP-3-G0

l. P.ricyalk Re.ctiorts
Morecurar orbitar syrnmetfv, Frontier orbitar of ethylene, 1. 3- butadiene. t, 3, 5- hexatrien€ andallyl system. crassification of pericycric reactions. woodward-Hoffmann diagrams. Ffvro andPMo approacr'r. g€ctfocycric reactions, 4n, 4n+? and afiyr systems. cyrro'dddition - antaraiaciarard suprafaciai additions, 4n and 4R+2 

'y*"*r, i*?' addition of tet"n"r, r,: oipJa,. cycloadditions and cheleotropic react,ons. Sigmatropic rearaangements_suprafacial andantarafaciat shiRs of Hydrogen, sigmatropic shiftc lnvoioving carbon moieties, 3, 3- rnd *s8mattopic rearrangemen$. Claisen, Cope and a2a-Cope rearreangements, ene reaction.

2. Mctal Salt catalysts
{a}. Flndamental reacdon steps of transiiion metai c€ta,ysed f€action,' oxidative'addit;on resctions, €lirnination reactions. creavage of c-H bonds, mig.at,on reaction,insertion reactio,l.
{b), Homo/heterogeneous catalysis by tnnsit;oft r:]eial c,rmpleres.

Hydrogenatlorr reaction, alrene isomerization, hydrosiiyraton and bydroboration reaction.atkene hydrogenation, reaction of cc and tv,irog"n, l,vorolor*vi"tioi-";;;.;;;;;
compounds, cafironyration r€actions, i-c cross coupring and rerated reaction, ,"u.rion- 

"Jconjugat€d Cien?s, reaction of alkynes, , alkene a,d a-lkyne mebthesi, phase $ansfercatalysis.

{c}' c-fi .ctina'ion using meta! sarts, suzuki reacton, Heck reactior, Negishi couprinS, stirereacfi on, Sonogsshifa colpling reaftions,

3. Cy.loaddition r€actlon tn Cryank,yntt esfu
cycroaddition r€actions:- griet introduitian. t!"pes of cyctoaddition r€actionr, disne ,dienophiies' ini* and ;$ter'morecur3l l;er: Aieler reaction iLewis acid eatdrysed andu''catarys€dl, , briet introducrion ao d;ene snd hetercdiene and their cy.roeddition reaction{2+2 and 4+2) with dienoph es, r€giochem;stry ,i,r ,iur"ol,ru*o,ry in Diers arder reaclion.povarov reecricn, arr'dierJ arder ieacrons, normar e3d;nvers€ erectron dem3nd cycroaddrtionreactions. heterodie'ophiles , Hetero Oieis alOer reactions lgen€ral int oduction), l,3dipolrrcycloaddition reactions

4 Multlcofirpon€nt cvcr€ddh:on ruactfnns, brief in:roducrion to rfansftion metar sarts catarysed' reactions, bf;ef iotrcduction to {m+o}, ir.nrr+cj :yp: reactiens with emphesis on 3+2;4+3,2+2,4+2, 5*2, 2+7*2,5.+?*?, S{241 iypes ot r*s{tions.
Sools

I lj::::..1:,::nr,.cherrli<r,y F.A co*on 6fi rddition eh:eier" 2:. rnd :?. p. 1167,12e4.z Ly'.addrt'|on reaa^rons in o*anic slnthe.is 5y w, carruthefs !n the T€trahedron organic chemisrry
^ series, edited by J. :. gaid\ri'| erd p. D. Magnu, p€r8arnon Or"; Orfo.o, lOO.g: S.M. Mukherji anC :. p. Slrgt, Reaciion Merhanism ir) Orra4lr,--herni$ry.4. lnorganic chemislry jtrirciptes ot stru.ttJ|e and f_*,ir,, 

",lrr*r'i, *unu"r, gten A. 11"1., *..n"rd |._

: :T: yld". Mernoas cl Crganicsyllhess by Vr; {glrgjiheb Cambridse unive.sity press.6. s'nirh M L Ma,ch r M:r(h,s o.sanic caerxr.y il"Jlif[irloiu),'fu"v, *"r, vorr.
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&nnexule-g

02 &i€dktnat Ch€mistn,

Total $osrs: 45
llb. oJ ttc&rer_LTF,3-[Q

structure, stefeochemistry, n.'mencratur3, moce of action, specific ciinical apprications and structureacfivity relationships olfotlolriirg classes of drugs ald synth*si9tco6.,rura,r, routes to specified drugs.
cNs Activ€ Dr{.gs; cn$ D€prsianB: ltypn'dcs a$d sedetiues: Earbilurat€s, Non-barbiturares,Arlides and ,mides, €iukthihide, genrodiarepin"r, Ak";;;;.: Jr,o oeri\,?tives, Methaquatoneand other miscellaneous ?gents. Antl€onwbants: Barbiturates, Hydanatoins,oxaloridinediones' succinimides, Sez.diarepinet rl"n"."iii", .rut€thimid€. cr{s"rtimurants& Psycharctiye drug3: Analepiics, p*rines, fsyctrorn"tor- s:irnula ts. Sympathomimetics,Monamin€ cxidase inhibitors, Tf,.lrc,!c entidep,errj"ir, ,i,_."U_r".us psychomoior stimulants.Hallucinogens (psyrhodetks, 

,psyehcmimeric!): ,*Oor.iiyir,".r, R-phenylethylamines,tsutyrophenones and orher n::sceljaneo!s dr.tgs. . 
- ' -

commercial Synthetic ,os&! to: iirioridalin*, !{aicper;,Jol, Cnioroprrma.ine, phenytoin.

:ff:1i::;,:Jtahazipine 
!'alpro:c aci4 tvieriraq'oiane, Ni!.ialepam, o&repam, Diazepam,

Artibscaeri.l and AntMral Aten*; ,,i,3tofy .a Antibaca€rial OrugF, Type, Clagsifications,)rrudurat A*ivity Retarionship, i,tuaroqrinoione.,, M;;;;;;' ; A*ion of Antibacteriat, B-
l"-1r:i,.lr::r,:1 Re-sisrance asarnsr Anr,oacc,;at Jrugs,

iil::J:::: ;: :ilri,:::,:" "errts: 
tV-proiase ini,ib,:ro,5, A,np,enavir, Foseprenavir,

gelavirdtns. ziduv'dine, gtn rir"ltt 
Limivudin€' ilsrovir' videx' i'rtvid, zlarit, !4read, cafbovir,

i'hibitors: Arycrov,, n",.*n, #..,.ii,i1?i,,i;,,311'Ji::.,*l3:,fil.,?X,rXX[';
il" Ant'neo$'srrc agents: .{rkylating agents {NirroSer mustards, A2iridines, surfonic acid €ste'Epoxides, Nltrosoureas, tri3:enes, phosptrarnidei t*itomycin, Comparafive activity of alkalytingagents). Antlrnetabollhlas: Antitolate: {verhotrex:t",. 

' 
*ur.rp,opurine, Thioguanine,Flourouracil, Floxuridine, Cytaraoine, A2athioprine, Antitunroaunorubricin, Acracinomycin, Mirhramycin, Bieomyein, Misaa$ 

, antibiotics, oactinomycin,

Taxoi, Gunatol., pipobrornin. Antiti.mo, slksloids: O,r.rO,,* u1ffi,ilffiilT:llaad rnliatsnirls: Steroids. Iarox;l*r,, Mltoranr, n,,o*r"r:u*,,
Megestrol acetaae l**,rnothe.apv, }ne propionate, l€stalactone'

Books necornme dad:
1. wiison and G;svolds 'f extbook-cf Orgrnic Msdicinal and p!.,aimaceuticals Chemistry gth
itj"1lYl"1.it 1.F 

o€o.se. r.B. up*,."r, c-nrnpnno'rli,r.",oi", rrrr.., pnarmaceutical Chem,cars in i
New yor( l9g9- 'ei$pecrit€:' 8 G fielben aa{i li.A" wirtcoii, John wiley & Sons,

i#3;jl,ft,|, j.Tl,frfi ;|;^l llil: 
rr i,' cio ." o,' 

"o' 
ic: ! chem istry, s6 edi.on.

.-r !(t?,i-,i', -%
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' Annexure-D

LABORATORY PRACTICES,4,ND SEAFTY
ESL964

rotalHrs45 I ; 0T i
1. Introduction to chemical analysis:

Nature of analytical chemistry, General directions of chemical analysis: Cleanliness in the
laboratory, Recording and planning data. Data quality: Bias, precision, Uncertainty,

Method detection limit, checking correctness of analysis, Expression of results,
Significant figures, Collection and preservation of sample.

2. DataAnalysis:

uncertainties, Errors, calibrations, Mean, standard Deviation, Least square fii.

3. Laboratory apparatus and glassware:
- Lab wares, soft vs heat resistani glasswares, lab ware's of plastic, porcelain, platinum

and nickel. Volumetric flasks, pipette, burette , cleaning of volumetric glassware.
calibrations of Glass wares ,Types of balances: Analtriical balances, Desiccarors.

4. Chemical reagents and standards:

Grade and purity of chemicals, Proper storage of chemicals and standards, Laboratorv
pure water, Preparation of reagent grade water, Reagent water quality.

Quality assurance of chentical measurements: Quality assurance, quality control, euality
assessment, sampring, sampring custody, sampre nreparation, Analyticar methodorogy
with case studies, Calibrations, Detection limits, Statistics in chemical analysis, euality
control charts.

5. Reagents and solutions

Stock 'standardization 
solutions. Preparation and standardization of common standard

solutions.



6. Common Laboratory techniques:

Gravity, Vacuum, Centrifugation, Distillation: Simple, Fractional, Vacuum, Refluxing, lon

exchange, Drying and washing sample, Liquid'-liquid e)draction by separating funnel,

Soxhlet extraction and hftration.

7. InventoryManagement:

software's for stock room management, Role oi computers in Laboratory occupational
health and safety, Waste minimization and disposal.

8. Laboratory hazards and safety:

Lab design, Fume hoods, chemicar safety aspects, Fire, careress habits, safe storage,
Handling of chemicars, Handring of compressed gases, stockroom safety rures, and
Laboratory safety rules. , Protection of Environn,ent, Disposal of Chemicals, Bio safety,
chemical and electrical safety, Fire safety, Radiation safety, Eyewash and safetv shows.
Routine mock drills for lab safety.

References:

1. Environmentar sampring and Anarysis by csuros, M.,Lewis pubrications.

' 2. Standard methods for the examination of water Autho:./pubrisher missing ?????

3 Laboratory safety for chemistry_students, by Robert rJ. Hiil Jr. (Author), David c.Finster (Author), Wiley(second EOition;

4. Good Laboratory practice Regurations, Fourth Editron, by sandy weinberg,cRC press



RESEARCH METHODOLOGY

C -rurse code

Pr.tAS - 901

1. Introduction to Research:-

LTPC
3104

Objectives of re$earch, motivation in research, types of research,
significance of research, research methods vs methodology, research
process in flow chart, criteria of good rese..rrch, problems encountered
by researchers in lndia.

2. Thinking Processes:

Role of thinking in research, revels and styles of ttrinking; common-sense and
. scientific thinking; examples.

3. Problem solving:

Problem solving strategies - reformuration or rephrasing, techniques of
representation, logicar thinking, division into sub- probrems, verbarization,
awareness of scale; importance of graphical representation: examples

Experimental and modeling skills:

Census and sample survey, sampling procedure, important scaling
techniques, methods of data colrection. estimution and reduction of random
errors; detection and erimination of systematic errors; guiderines for
constructing questionnaire, Scientific method; role of hypothesis in
experiment; hypothesis testing; F test, t test, chi square test, use of ANOVA;
Types of models; the ari of making approxinrations; problem representation;
logical reasoning; mathematical skills; technictres cf numerical simulation.

Problem finding and literature suryey:

- reading, searchin_e and documentation; types,
of research pr.oblerns; pr"oblem formulation, relative

4-

q

Information gathering
attributes and sources



importance of various forms of publications; choice of journal and reviewing
process; Difference betweeri publishing and patenting;

6. Chemdraw and documentation

Difference between TEX and LATEX, Uasics ot using latex, latex input

, files, input file structures, layout of the document, tifles, chapter and
sections, cross references, foot note, environments, typesetting,
building blocks of a mathematical formula, matrices, tables, including
encapsulated postscript graphics, bibliography, downloading and
working of CHEMDRAW software

7. Data And its Presentation

tntroduction to origin, basics of importing and exporting data, working
with Microsoft excel, graphing, statistics ir, origin, hypothesis testingl
power and sample size, basic linear regression and curve fitting.

8. Statistical Analysis of Data

Error Analysis and Basic Statistics Measurihg errors, unceltainties,. frglt and sample distributions, mean and standard deviation oidistribution, types of probability distribution, instrumental andstatistical uncertainties, propagation of errors, specific erro, toimuias,method of least square fitting. -

9. Multivariate analysis:

Multiple regression, murtiple discriminani anarysis, murtipreanarysis ofvariance, canonical correlation analysis, Factor analysis llusteranalysis, path analysis. Conrputational techniques.

10. Stress management, Time management, Interpersonal skilts,professional ethics:

Psychological phases of a phD process; srress points; Managing self;
teamwork; sense of humor, plagiarisin and research ethics



. 
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