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SYl.l "ABtl S F OR l're-Ph.l). WRI'I'T' I'l N EXAM I N Al' ION

PAPCT-I: RECENT ADVANCES IN CHEMICAT, SCIENCF]S

Unit -I: Named reactions and Mechanisms:

l) Aldol Condensation 2) Benzoin condensation 3)Cannizzaro reaction 4) Wittig reaction 5)

Bayer-Villiger oxitlation 6) lfriedel-Cratts reaction 7) Diels-Alder reaction 8) Michael

addition 9) Reimer-Tiemann reaction l0) Mannich reaction I 1) Sharpless asymmetric

epoxidation I 2) Sharpless asymmetric dihydoxylation.

Unit -ll: Organic reagents and their applications

I.NBS 2.NaBH+ 3.LiAlH4 4.MnOz 5.[.'l'A 6.SeOz 7.OsO4 8.HIOq

9. PCC IO. PDC. 11. IBX 12. TE,MPO.

Unit-llI: Rearrangement reactions and Mechanisms

l) Beckmann rean'angement 2) Claisen rearrangement 3) Curtius rearrangement 4) Fries

rearrangement 5) IJofmann rearrangement 6) Schmidt rearrangement

7) Pinacol-Pinacolone rearrangement 8) Favorskii rearrangement 9) Wagner-Meerwein

rearrangeme6t l0) 'l'iff-eneau-l)en'rjanov rearrangemcnt ll) Cope rearrangelnent l2) Baker-

Venkataraman rearrangenlent.

UNIT-IV: Molecular SPectroscoPY

UV Spectroscopy: 'l'hc absorption laws. measurement of the spectrurn" (lhromophores.

Auxochrontes" starrr'larc1 q olks ol' ret'crettce" Wootlu ard rules lor calculating in,u* of

conjugated dienes and r,t, / - unsaturated compounds.

IR Spectroscopy: lnfrared radiation and types of molecular vibrations. sampling techniques,

characteristic frequencies o1' organic ntolecules. lingerprint region and ltrnctional group

[ion. intcrpretation o1' spcctra.

h. B. MADHav' frsr..i'
Lectu,Pr in Cl''J-iFrrt
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NNtIt Spectroscopl,: lrrinciple o1'nuclcrir nr.rlrtctic rcsonance. e'c1uir''alcnt atld norl-cquir ale tlt

protons, position ol signals. chemical shili, splitting of NMR signals. spin-spin coupling' the

separation of chemical shift and cor-rpling on t0 difl-erent axes (2D- NMR. COSY)'

TJNIT-V: Ch romatograPhl'

Chromatography: Classification of chron'ratography methods, principles of differential

migration adsorption phenomenon, Nature of adsorbents, solvent systems, Rf values, factors

effecting Rf values. paper Chron-ratographl,: Principles. Rf values. cxperimental procedures,

choice of paper and solvent SyStems, clevelopprents of chromatogram - ascending, descer-rding

and radial. Two dimensional chromatography - applications.

Thin layer chromatography (TLC): Advantages - Principles. factors eff-ecting Rf values -

Experimental procedures - Adsorbents and soh'cnts - p1q:paration o1'plates - Developmetrt of

the chromatogram - Detection of the spots - Apprications - column Chromatography:

principles -experimental procedures - Stationary and mobile Phases - Separation technique --

Applications. HPLC': Basic principles and applications

Reference Books:

1) Advances in organic chemistry: Jerry March. wiley Eastern Limited'

2) Some modern methodologies in organic synthesis' W' Caruthers, Cambridge'

3) Spectroscopic identif'rcation of organic tnolecules by R. M. Silverstein and F' X'

Webster, John WileY & Sons, New York'

4. Organic Spectroscopy by William Kemp. 3rd Edition, Palgrave publishers (2002)'

5. lnstrumental Methocls of Chemical Analt'sis by B'K' Sharma'

6. Instrumental Methods of chcmical Analy'sis'" by G'Clhatwal & S.Anand'
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ADIKAVI NANNAYA UNIVERSII'Y - RAJAMAHENDRAVARAM

SCHOOL OF CHEMICAL SCIENCES

Pre-Ph.D. Examination NIodel Questinn Paper

PAPFIR-l: RFICIINT ADVANCIiS IN CHEMICAL SCIENCES

Time:3 Hours Max. Marks: 100

Answer all questions

Each question carries 20 marks

1. (a) Explain the fbllowing reactions with mechanism.

(i) Michael adcJition (ii) Aldot condcnsation (iii) Reirner-Tiemann reaction

(oR)

(b) Explain the following reactions with mechanism and suitable examples.

(i) Cannizzaro reaction (ii) Wittig reaction (iii) Bayer- Villiger Oxidation

2. (a) Write the synthetic applications o1'the lbllowing reagents.

(i) NBS (ii) NaBHa (iii) OsO+ (iv) PCC

(oR)

(b) write the syr-rthetic applications of the tbllowing reagents.

(i)LiAlt{4 (ii) LTA (iii) SeO2 (iv) MnOr

3. (a) Explain the tbllowing reactions with mechanism'

(i) Beckmann rearangement (ii) Hofmann rearrangement

(oR)

(b) Explain the fbllowing reactions with mechanism'

(i) Fries rearrangement

4.(a) Write a note on the following.

(ii ) I:avorskii rearrangement

(i) Chemical shift and factors affecting chemical shift (ii) Spin-Spin coupling

(oR)

(b) Explain the following in detail.

(i) 'fypes ol- fundamental vibratiorrs

(ii) lmportance of functional group and fingerprint regions

5. (a) Write t@.preparation of thin layer chrornatography plates. Explain the principle and

ions of thin layer chromatography

(OR)

(b) Disr:uss the theory', w'orking and applications o1'Columtt Cihrornatography and HPLC.

,,.ffis...rn'P
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PapeT-II.: SYNTHESIS oF VARIOURS ORGANIC
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""u \-zr\('A,\lc COMPOUNDS By ADO'TINGGREEN PROTOCOLS AND RBSEARCH MBTHODOLOGY
Narne of the Research CLride : I. Dr. B. MarJhav
Nanre oflhe Research Scholar: V. R:_., vv,,vrcu: y. Kambabu (part Tinre)
Unif-I: phirosophy, 

Ethics of research and scientific conducf
Introduction to Philosophy: Deflnition^ narrrrp anA ^^^,, 

,, ^:,^.-. 

vur,rrroD, nature and scope, concept, nature and importance ofresearch, , aims and objectives of reii 
' vv,wvt'I vss oI research, selection ol

experinrenrarprograrn. 
apprications 

"r,;"r";,_':t:': 

of area of research, design of
:search and types.

Ethics: Definition, mora, phirosophy, nature of rnorar.judgments and reactions.Scienfific conduct : Falsification, fal

overrappr,g pubricairorr.;";":""n'. 
tabrication and plagiarisrn (FFP), duplicare andiorrs. violatiorr of publicarion ethics. authc

predatory pubrishers and.joLrrnals. 
- "vqrrv, Ltrrrus' autnorship and contributor ship and

Unit-II: searching the chemicar riterature and Research metrics
Search fOr exisring Iiterature, review the literature selected, develop a theoretical andconceptual fiarnework, writing up the review, selefiion of I.

ntanual <;-ollection fr.orr r ;L.-.-.. 
'-'' ovru'r'rull or Ilterature' collection of litemture,

' 
fi'onr Libraiy' usage of E-ribrary, corection of literature fi.om web,collectioq of Iiterature fiorn Scopus, Science direct, sci,ri, erc.

Research,Metrics, Irnpacr riu.rr-oior.nutas perjournar citarion report, sNIp, sJR, Ipp. cirescore. Metrics: h_index, g_index. i_10 index, altmetrics.
Unit-lll: Thesis and report writing:

ceneral forntat, title page, dedication, abstract, tabre of contr'mdation. zcknn,,,t^s-^.- 
----!' rsvru ur uon[ents, introduction, back ground

;;;;;,;:.il
ables and lisr ^r +.i^...-^-Iisr of'taples and list of fl-qur.es, experimental details, pagination, spacing and alignnrent,



nLrrber schcmcs. spacing. margins. appenclixes. bibliographl. abbrevialions, special srrnbols.

crnclusior-rs. recommenclations and relercnccs LiteratLrre cited. purblications b1' the calldidatc

and setting. text processing and printing.

Unit-IV: Green Chemistry:

lntroduction - Definition of green chemistry, need of green chemistry" basic

principles of green chemistry. Green synthesis - [:l'alr"ration of the type of the reaction

i) Rearrangements (100% atom economic). ii) Addition reactions (100% atom economic).

Organic reactions by Sonication method: apparatus required examples of sonochemical

reactions (Heck, I,lunds-Diecker and Wittig reactions). Selection of solvent: i) Aqueous phase

reactions ii) Reactions in ionic liquids. Ileck reaction, Suzuki reactions, epoxidation. iii)

Solid supported sYnthesis

Unit-V: Microwave and Ultrasound assisted green synthesis:

Apparatus reqyired. examples ol MAOS (synthesis ol' lused anthro cluinones. l-eukart

reductive amination of ketones) - Advantages and disadvantages of MAOS. Aldol

condensatio n-Caruizzaro Reaction-Diels-Alder reactions-Strecker's synthesis

Examples of green synthesis / reactions and some real world cAses: l. Cireen synthesis of

the following compounds: aclipic acid. catechol, disodium imino diacetate (alternative

Strecker's synthesis) 2. Microwave assisted reaction in water - Hoffrnann elimination -

methyl benzoate to benzoic acid - oxidation of toluene and alcohols - rnicrowave assisted

reactions in orgapic solvents. Diels-Aldcr reactions and decarboxylation reaction.3.

Ultrasor-rnd assisted reactions - sonochcmical Simmons -Smith reaction (r-rltrasonic

alternative to iodine)

@
.rt. B. MADHAV, M.Sc.,yn

-. z\natas antl J.{. Warner Lecturer in Chernlsrrv,
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Rclercnce Books:

l. Blr-rm. Deborah and Marl' Knudson. eds. A tield guide for science writers: the

officialguideoftheNationalAssociationofScienceWriters'Nell'York:Oxford

UniversitY Press, 1997'

2.Booth,Wayne,GregoryGColombo.JosephM.Williams.ThecraftofReseareh

Chicago University of Chicago Press' 1995'

3. Davis, Martha. Scientific Papers and Presentations' San Diego: Academic Press'

1997.

4. Green chemistry Theory and Practice. P.l-. Anatas and J'c' warner

5. Green Chemistry V'K' Ahluwalia Narosa' New Delhi'

6.RealworldcasesinGreenChemistryM.C.CannandM.E.Connelly

1. Green chemistry: Introductory Text M. l,ancaster: Royal Society of chemistry

(London)

Green Chemistry: Introductory Text, M' Lancaster

Principles and practice of heterogeneous catalysis, Thomas J'M'' Thomas M'J" John

8.

9.

Wiley

10. Green ChemistrY:

Srivastava, Narosa

EnvironmentalfriendlyalternativesRSsanghliandM.M.

Publications
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Lccturer in ChPmlPttV

(n,-,ert. 'renr College 1,q,

eAJAHttllND { S3:' '



Paper- I I

,i

IANXOVT NANNAYA UNIVERSITY :: RAJAMAHENDRAVARAM

.] SCHOOL OF CHEMICAL SCIENCES

;i SVILABUS FOR PTC-Ph.D. WRITTEN BXAMINATION

;r SvNrfrBSlS OF VARIOURS ORGANIC COMPOUNI
I:: 

CH METIIODOLOGY
GREEN IPROTOCOLS AI\D RESEARI
- 'ii

i;

lnswer all ouestions :

j ' Eac,h question carries 20 marlrs

Max. Marks:100

l. (a) ilrite about the tbllowing

(i) Nature and in'rpor-tance of research

(ii) Airns and objectives of research

(iii) Research process and steps 
'n 

t'' 

,O*,

(b) Write about the following

(i) Fdrmulation of a research problem

(ii) TYPes of research

2. (a) How to collect literature through dift'erent sources?

:i (OR)

(b)Howtodevelopatlreoretical&conceptualfranreworkandwriteareview?

:. (a) *rite shor-t note on the fbllowing:

(i)Generalformatfortllesiswriting(ii)Tables,figuresandbibliography

(iiil'g6bt.'iations and syrnbols'

(oR)

(b)Explainthevariousfactorstobetakenintoaccountwhilewritingathesis.

4. (a) Explain the basic pr'inciples of gret

.: :' (OR)

(b) Illustrate the sonication rnethod with any two reactions'

5. (a) \Mrite the green sylrthesis procedures for

(i) Cannizaro reaction and (ii) Aldol condensation'

.; (oR)

(U) nescrlUe the green synthesis of

y 
(i):Diels-Alder reaction and (ii) Hoffinann elirnination'

r/ N.l^\"tN. \v'
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I, OF' CHF],MICAL SCIENCESSCHOOL OF CHEMICAL

SYLLA BUS,tr'OR pre-ph.D. WRITTEN EXAMINATION

,1 :

PAPER-i : RBCBNT ADVANCES IN CHEMICAL SCIENCBS

i, '

paper-I[:, SYNTHESIS oF VARIOURS ORGANIC COMPOUNDS BY ADOPTING

GREENPRoToCoLSANDRESEARCHMETHoDoLoGY
:t,

i"

Paper-IIi: ORAL PRESbNTATION (Seminar):
,! '

Name of the Research Crride :

Name ol the Research Scholar:

l. "Dr. B. Madhav

V. Rambabu (Part Time)

I

:

:
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ADIKAVI NANNAYA UNIVERSITY :: RAJAMAHENDRAVARAM

SCFIOOI, OF CIIIiNIICAI, SCIENCES

SYLLABUS I.'OR Pre-Ph.D" WRITI'EN EXAMINATION

PAPCT-I: RECENT ADVANCES IN CHEMICAL SCIENCES

Unit -I: Named reactions and Mechanisms:

l) Aldol Condensation 2) Benzoin condensation 3)C.annizzaro reaction 4) Wittig reaction 5)

Bayer-Villiger oxidation 6) Friedel-Crafts reaction 7) Diels-Alder reaction 8) Michael

addition 9) Reimer-Tiemann reaction l0) Mannich reaction 1l) Sharpless asymmetric

epoxidation l2) Sharpless asymmetric dihydoxylation.

Unit -lI: Organic reagents and their applications

l.NBS 2. NaBHq 3.LiAlH4 4.MnOz 5.LTA 6.SeOz 7'OsO+ 8'HIOq

9. PCC IO. PDC. l I.IBX 12. TEMPO.

Unit-III: Rearrangement reactions and Mechanisms

l) Beckmann rearangement 2) Claisen rearrangement 3) Curtius rearrangement 4) Fries

rearrangement 5) Hofmann rearrangement 6) Schmidt rearrangement

7) Pinacol-Pinacolone rearrangement 8) F'avorskii rearrangement 9) Wagner-Meerwein

rearrangement l0) 'l'iftbneau-Dernjanor, rearrangement l1) Cope rearrangement 12) Baker-

Venkataraman rearrangement.

UNIT-IV: Molecular SPectroscoPY

UV Spectroscopy: 'l-he absorption laws. measuren"lent o1' the spectrum. Chromophores,

Auxochromes, stanclard works o{- ref'erence" Woodward rules fbr calculating trn,o,. of

conjugated dienes and a, /i - unsaturated compounds.

lR Spectroscopy: Intiared racliation and types of molecular vibrations. sampling techniques.

characteristic liccluencies ot' organic rnolecules, tingerprint region and lr,rnctional group

region. interpretation of spectra.

jrt
t'rr\ ,.,.-..
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nMn Spectroscopy: Principle of nuclear magnetic rcsonlnce. ecluivalent and non-eclLrivalent

protons, position of signals" chemical shifi" splitting ol'Nlvll{ signals. spin-spir-r coupling. rhe

separation of chemical shifi and coupling on to dif lerent axes (2D- NMR, COSY).

UNIT-V: Chromatography

Chromatography: Classification of chromatography rnethods, principles of differential

migration adsorption phenomenon, Nature of adsorbents. solvent systems, Rf values, factors

efi'ecting Rf values. Paper Chromatography: Principles" Rf values, experimental procedures,

clroice of paper and solvent systems, developments of chromatogram - ascending, descending

and radial. Two-dimensional chromatography - applications.

'l'hin layer Chromatography (TLCI): Advantages - Principles. f'actors etlbcting RI'values -

Experimental procedures - Adsorbents and solvents - Preparation of plates - Development of

the chromatogram - Detection of the spots - Applications - Column Chromatography:

Principles -experimental procedures - Stationarl' and mobile Phases - Separation technique -
Applications. tlP[.C: Basic principles and applications

Reference Books:

l) Advances in Organic chemistry: Jerry March, Wiley Eastern Limited.

2) Some modern methodologies in organic synthesis. W. C'arr-rthers. Cambridge.

3) Spectroscopic identification of organic molecules by R. M. Silverstein and F'. X.

Webster, John Wiley & Sons, New York.

4. Organic Spectroscopy by William Kemp. 3rd tiditron. Palgrave publishers (20021.

5. Instrumental Methods of Cherrical Analysis by B.K. Sl.rarma.

6. Instrumental Methods of Chemical Analysis" by G.Chatwal & S.Anand.

\ l/-
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ADIKAVI NANNAYA UN IVERSITY: RAJAMAHENDRAVARAM

SCHOOI- OF CHEMI(]AI. SCIENCF]S

Pre-Ph.D. Examination Model Question Paper

PAPER-I: RECENT ADVANCES IN CHEMICAL SCIENCES

Time:3 Hours Max. Marks: 100

Answer all questions

Each questign carries 20 marks

l. (a) Explain the tbllowing reactions with mechanism.

(i) Michael addition (ii) Aldol condensation (iii) Reimer-Tiemann reaction

(oR)

(b) Explain the lbllowing reactions with mechanism and suitable examples.

(i) Cannizzarg reaction (ii) Wittig reaction (iii) Ilal'er- Villiger Oxidation

2. (a) write the synthetic applications of the following reagents.

(i) NBS (ii) NaBH+ (iii) OsOa (iv) PCC

(oR)

(b) write 1he synthetic applications o1'the lollowinB rcagents.

(i)LiAlH4 (ii) LTA (iii) SeOz (iv) MnO2

3. (a) Explain the lollowing reactions with mechanism'

(i) Beckmann rearrangement (ii) Hofmann rearrangement

(oR)

(b) Erplain thc- lbllowing reactions with rnechanism'

(i) Fries rearangement

4. (a) Write a note on the following.

(ii) F'avorskii rearrangement

(i) Chemical shift and factors alfecting chemical shifl (ii) Spin-Spin coupling

(oR)

(b) Explain the fbllow'ing in detail.

(i) Types of f undamental vibrations

(ii) Importance of functional group and fingerprint regions

5. (a) Write the preparation of thin layer chroniatography plates. Explain the principle and

applications of thin la1'er chromatographi'

(oR)

(b) Discuss the theory, working and applications of Coluurn Chromatography and HPLC.

\ \-/'
G\,t\--
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' RSITY: RAJAMAHENDRAVARAM
ADII(AVI NANNAYA UNIVEI

SCHOOL OF CHEMICAL SCIENCES

SYLLABUS FOR Pre-Ph'D' WRITTEN EXAMINATION

Paper-ll: SYNTHBSIS' CHARACTERIZATION OF rtiaNO BASED

ORGANIC FRAME WORKS AND THEIR COMPOSITION WITH VARIOUS

POLYMERS AND RE'SEARCH METHODOLOGY

Narne of the Researcl.t Guide : tt O1' fI' TRINADH

Natne of the nt"u'"tl;it;ilt S' BALAJI (Part Time)

Unit-l: Philosophy';;'it; of research and Scientific conduct

lntroduCtion to Philosophy: Definitiori, nature and scope, Concept, nature and irrrportance of

research,ainrsarrdobjectivesofresearch'selectionofareaofresearclr,designof

experimental progranr' applications of research and t1'pes'

Etlrics: Det-rnition. rnoral philosophy, nature of rnoraliudgrnents and reactions'

Scientificconduct:Falsification,fabricationandplagiarism(FFP),duplicateand

overlappingpublications,violatiotrofpublicationethics,authorslripandcontributolshipand

predatory purblishers and journals'

Unit-ll: Searching the chemicnl literature and Research metrics

Search tbr existi,g literature, review the riterature serected, develop a theoreticar and

co.ceptuar fr.ar,ervor.k. writing ,p t'e review, selection of literature, co.ection of literature'

.ranuar co*ection tionr Library, usage of E-ribrary,-colrection of riterature fro, web'

collection of literature fionrScopus' Science direct' Scifinder etc'

ResearchMetrics,lmpactt.actorofjournalaSperjournalcitationreport,SNtP,SJR,tPP'Cite

Scole, Metrics: lr.index, g.irrdex' i.l0 index, altmetrics'

Unit-llI: Thesis ancl report rvriting:

General tbrnrat, title page, dedication, abstract, table of corltents, introd,ction' back ground

-,-^.--., .o",,lrc discrrssionS. materials and metlrods'

ipJtlnrt at ion, ackrrow led ge rtl ents' pret-ace' theory' resu lts' d iscuss to

{'*f



lisi 61.tables and list ol-figLrres. cxperirnental details. pagination, spacing and alignnrent,

number schemes, spacing, margins, appendixes. bibliography. abbreviations, special symbols,

conclusions, recommendations and ref'erences. Literature cited. pr-rblications by the candidate

and setting, text processing and printing.

Unit-IV: Metal organic Frame works and their applications:

Concepts of supramolecular Chemistry: Chemistry of N4olecular recognition- crown ethers

ar-rd related hosts, cyclodextrins. calixarene as a versatile host; various synthetic methods of

metal organic frame works and supramolecular interaction in MOFs (Metal-Organic

Frameworks) and their applications in Gas adsorption, photo catalysis, sensor, fuel cell and

drug deliver applications.

Unit-V: Synthesis of Nano materials and their characterizationz

Nanomaterials- Definition, Methods of Preparation, Properties of Nanomaterials - Physio-

chemical and optical. Electricral and t-lectronics prttpcrtics. Applications of Nanomaterials

Golit" Silver &. Pt Nanoniaterials- General Properties and Applications, Principle,

Instrumentation and applications of Scanning Electron Microscopy (SEM), Transmission

Electron Microscopy (TEM), Scanning Probe Microscopy (SPM), Atomic Force Microscopy

(AFM)

Reference Books:

1. Blum, Deborah and Mary Knudson, eds. A field guride for science writers: the

official guide of the National Association of Science Writers. New York: Oxfbrd

Universitl' I)ress. 1997'

2. Booth, Wayne, Grc.gory G (lolombo. Joseph M. Willianis. 'l'hc crati of Research

Chicago University of Chicago Press, 1995'

3. Davis, Martha. Scientific Papers and Presentations. San Diego: Academic Press,

1997.

4. N Stock ancl S Biswas. Chcnr.rer.20l2.l l2-933-969.

5. M Safaei et al. trends in Analytical chemistry 2019.118, 401-425 _ ,)
\L\ \* =r)J
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A D I KA V I N A NN A YA UNIVERSITY : RAJAMAH ENDRAVARAM

SCHOOL OF CHEMICAL SCIENCES

SYLLAI}I'JSFoIlPre-Ph'D.wRITTENEXAMINATION

PAPCT-II: SYNTHESTS, CHARACTERIZATION OF NANO BASED METAL

ORGANIC FRAME WORKS AND THEIR COMPOSITION WITH VARIOUS

POLYM ERS AND I1ESBAIICH METHODOLOGY

Tirne: 3 Hours

Ansyg{ all quqsJio.nf

Max. Marks: 100

Each qgestlqn q+[,rigs.20 marlis

l. (a) Write about the tbllowing

(i) Nature and irnportance of research

(ii) Airls and ob-iectives olresearch

(iii) Research process and steps in it'

(oR)

(b) Write about the following

(i) Fornrulation of a researclr problern

(ii) TyPes of researclt

2. (a) How to collect literature through diff'erent sources?

(oR)

(b)Howtodevelopatlreoretical&conceptualframeworkandwriteareview?

3. (a) Write shoft note on the following:

(i) ceneral fbrnrar fbr thesis writing (ii) Tables. figrrres and bibliography

(iii) Abbreviatiorts arrd synrbols'

(oR)

(b) Explain the various factors to be taken into accotlltt while writing a thesis'

4. (a) write about ditferent synthetic routes of nretal orfanic frame works.

(b) write the different uppri.utiorrs Metal 
":;;]t 

Frameworks

5. (a) write about Physio-chemical and optical, Electrical and Electronics properties of nano

materials

(oR)

(b) Write the instrumentatiol'l and applications of scanning electron microscope and

tratrsttr issiott e lectron m icroscopp

F 
_ 

. *



ADTKAV 
I N ANN AY A uN 

fj;SI;-,CA-::;'"'
SYLLABUS 

FOR Pre-Ph'D' 
WRITTEN 

EXAMINATION

PAPER-I: 
RECENT 

ADVANCES 
IN CHEMICAL 

SCIENCES

Paper-lI: SYNTHESIS' 
CHARACTERTZAT1ON 

OF NANO BASED

ORGANIC 
FRAMB WORKS AND TI{EIR COMPOSTTION 

WITT{

POLYMERS 
AND RESEARCH 

METHODOLOGY

Paper-lll: ORAL PRESENT 
ATION (Semintrr):

Name of the Researc\-r 
Curide : 1' Dr' M' TRINAD}I

Naure of the Research 
Scholar: S' BALAJI (Part Tirne)

METAL

VAR1OUS

e'w



rI.Pa*,rt.

ADIKA VI NANNAYA TJ N I V Ii RS I TY-RAJAMATI E N DRAVARAM

SCHOOI- OF ('tIIiMICAT, SCIENCES

SYI.I-ABUS I.'OR Pre-Ph.l). WRI'I'I'EN EXAMINAT'tON

PapeT.I: RECENT ADVANCES IN CHEMICAL SCIENCES

Unit -I: Named reactions and Mechanisms:

1) Aldol Condensation 2) Benzoin condensatior.i 3)Canniz-zaro reacrion.l) Wittig reaction 5)

Bayer-Villiger oridation 6) I;riedel-Cralts reaction 7) Diels-Alder reaction 8) Michael

addition 9) Reimer-Tiemann reaction l0) Mannich reaction l1) Sharpless asymmetric

epoxidation I 2) Sharpless asynrmetric dihvdoxylation.

Linit -I[: Organic reagents and their applications

LNBS 2.NaBHq 3.LiAlH4 4.MnOz 5 t.1'A 6.SeOz 7.OsO,+ 8.ttt()4

9. PCC I O. PDC. I I . IRX 12. TIIMPO.

Unit-IIl: Il.earrangemcnt reactions and Nlcch:rnisms

l) Beckmann rearrangerncnt 2) ['laisen rean'angentent 3) Curtius rearrangement 4) I.'ries

rearrangement 5) l{ofmann rearrangement 6) Schmidt rearrangement

7) Pinacol-Pinacokrne rearrangement 8.1 Iravorskii rearrangement 9) Wagner-Vleerweirr

rearrangement l0) l.ilL'eneatr-[)emjanov rcarrallgcntc'nt II) Cope rean'altgentent l2) t]aker-

Venkataramarl rearrangement.

UNIT-IV: Molecular Spectroscopy

llV Spectroscopy: 'l-he' atrsorption laus. r)rcasLlremr'nt o1'thc spcctnrnt. Chromophores,

Auxochromes. star-rdard rr'orks ol'rcl'crcrrcc. Woodr.r,'arcl nrlcs lbr calculating )"r,n, of

conjugated dienes and a, p unsaturated conrpounc{s.

lR Spectrogpl': Infiared radiation and ty'pe s ol'molecular vibratiorrs. sarnpling techniques.

6cteristic iicqtrctrcies o1' organic nrolcctrles. lingerprint region arrcl liurctional grourp

region. interpretation o1'spectra.

Lecturer in ChemistrY.
Governmcnt Collegc (A).

u; r.tAHMIINDRY - 5:.t;1 ' l:

fL Ff-p'-*-
0.. t uf,tKAalultA, )r.s': .Plr D.,



NNII{ Sllectroscopy: principle o1'nucleur magnetic resol}ancc. ccluivalent and non-equriYalent

protons" posirion o1'siglals. chernical shilt. splitting ol'NMR signals. spin-spin couplir-rg' the

separariorl ol'chemical shiti and coupling on to dillcrcrlt ares (lD- NMR. COSY)'

UNIl'-V : Ch romatograPhY

Chronratography: Classification of cluomatography methods, principles of differential

migration adsorptiop phenomenon. Nature ol'adsorbents. solvcnt systems. RI- values. lactors

ct'tl.ctingRt'l,aiues.Paperchromatographl':Principies,Rfvalues,experimentalprocedures,

choice of paper and solvent systems, developments of chromatogram - asoending, descending

ar-ril radial. Two dimensional chromatography - applications.

.l.irin layer cthromatograpliy ('l'l,C): Aclvantages - Principles. tirctt'rs clTbcting Rf i'alures -

Experimental procedures - Adsorbents ancl solvents - Preparation of plates - Developmeut of

thc- chromatogram - Detection of the spots - Applications - colunin chromatographl':

principles -experin,..ptal procedures - Stationalr and rnobilc Phascs - Scparation technique -

Appii,.:atiorrs. t-lPl.L': Basic prinuiplcs and ;tpplications

Reference Books:

l) i\dvances in Orghnic chemistri': Jerry March- Wiley Eastern Lirnited'

2) Some nrotlern methodologic':; in organic svnthesis. W'. ('aruthers. ('ambndge'

3) Spectrosoopic iclentitication ot'organic molecules by R. IV1. Silverstein and F. X'

Webster, John Wiley & Sons" New York'

4. Organic Spectroscopy by william Kemp, 3rcl lldition. Palgrave publishers (2002)'

j. lusirttmental Methods of Chenlical Ar'al1'sis by B'K' Sharma'

6. Instruruerlial Methods of chemicalAnalysis" by G.cihatwal & S'Anand'

,,1, DpA a --l-v-<-l
M'Sc 'Ph D",r- c.$fLLl(AiJUttA."" "r.at 

urer tn ChemistrY'
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ADIKAVI NANNAYA UNIVERSITY - RAJAMAFIENDITA\/ARAM

SCHOOI, O F' C }I I]M I ('A[, SCI IiNCF]S

Pre-Ph.D. Examination Model Question Paper

PAPER-I: RECENT ADVANCES IN CHEMICAL SCIENCES

Time: 3 Hours Max. Marks: 100

Answer all questions

Each question carries 20 marks

1. (a) Explain the fbllowing reactions with mechanism'

(i) Michael addition (ii) Aldol condensation (iii) Reimer-Tiemann reaction

(oR)

(b) Explain the lbllowing reactions with rnechanisnr and stritablc examples.

(i) Cannizz.aro reacrion (ii) wittig reaction (iii) Bayer- viltiger oxidation

2. (a) write the synthetic applications of the following reagents'

(i) NBS (ii) NaBH+ (iii) OsOq (iv) PCC

(OR)

(b) Write the synthetic applications o1'the tbllowing reagents.

(i)LiAltl4 (ii) LTA (iii) SeOz (iv) MnO2

3. (a) Explain the following reactions with mechanism'

(i) Beckmann rearrangernent (ii) Hofmann rearrangement

(oR)

(b) Explain the tbllowirrg reactions with mcchanism'

(i) Fries rearrangement

4. (a) Write a note on the fbllowing'

(i) Chemical shiti and f-actors affecting chcmical shifl (ii) Spin-Spin coupling

(0R)

(b) Explain the fbllowing in detail'

(i) Types of fundamental vibrations

(ii) Importance of f unctional group and fingerprint regions

.(a ffi pr"paration of thin layer chrornatography' plates. hirpl ain the principle and

6atio'rs of thin layel chronratograph)-

(ii) Favorskii rearrangement

(oR)

(b) Discuss the theory. working and applications of Column clgomatography'and HPLC'

A )--a'-'--
or' B. UrdrxrnlUnA' M'sc"Ph D"

Lecturer in ChemietrY'

.. r r:rI-JIIII.N.IS!?\/ 5 ]'
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ADIKAVT NANNAYA UNIVERSITY - RAJAMAHENDRAVARAM

CHOOL OF CHBMICAI- SCIENCES
l,; SYLLABUS FOR Pre-Ph.D. WRITTEN BXAMINATION

PAPER-II : SYNTH ES IS, C;HARACTE IIIZATION OF POLYM E RI C NA N OSPONG ES AND

ITS DRUG DELIVEVERY APPLICATTONS AND RESEARCH METHODOLOGY

Narne of the Research Cuide : l. Dr. B. Matlikarjuna
Nanre ofjthe Research Scholar: V llamesh (Part'finre)

::

Unit-l: Philosophy, Ethics of research and Scientific conduct

Introduc:tion to Philosophy: Definition, natllre and scope, concept, natllre and importance of
'i

research,' aims and objectives of' research, selectic'ln of area of research, design of

experirnental program, applications olresearclr and types.

Ethics: Detrnition, nroral philosophy. nature of moral.iudgrnents and reactions.
.l

Scientifid cond uct: Falsif'lcation, fabrication and plagiarisrn (FFP), duplicare and
I

overlapping publicatiorrs, violation of publication ethics, authorship and contributor ship and

predatory publishers and iournals.

Unit-ll: Selrching the chemical literature and Research metrics

Search f-or existing Iiterature, review the literature selected, develop a theoretical ancl

corrceptu4l fi'anrework, writing up tlre review, selectiou of literature, collection ol literature,

nranual collection 1r'onr Library, usage of E-library, collection of literature tl'orn web,

collection of literature tiorrr. ScopLrs, Science direct, Sciflnder etc.t'

Research Metrics, Inrpact .bcgorof-iournal as per.iournal citation report, SNIP, S.lR, IPP, Cite

score, Metrics: h-index, g-index, i-10 index, altmetrics.

Unit-l I I:. Thesis and report writing:
I

Ceneral format, title page, dedication, abstract, table of contents, introduction, back ground

Dfbrrfation, acknowledgenlents, preface, theory, results, discussions, nraterials and methods,

list of tables and list of figures, experimental details, pagination, spacing and alignrnent,

{



nrmbcr sche nles. spacing. nrargins" appenclixes. bibliograpl-ir.. abbreviatiolts. special sl rnbols"

conclusions. reconrmendations and rc-l'erenccs. l.iteratLrre citcd. pLrblications by the candidate

and setting, text processing and printing.

Unit-IV: Sustained Release (SR) and Controlled Release (CR) Formulations:

Introduction & basic concepts. advantages/disadvantages" factors influencing,

physicochemical & biological approaches fbr SR/CR fbrmulation, Mechanism of Drug

Delivery from SR/CR formulation. Polymers: lntroduction, def-rnition, classification,

properties and apPlication.

Unit V: Rate Controlled Drug Delivery Systems:

principles &. Fundarnentals, Types, Activation; Modulated Drug Delivery Systems;

Mechanically activated, pH activated, Enzyme activated, and Osmotic activated Drug

Delivery Systems Feedback regulated Drug Delivery Systems. Principles and Fundamentals.

Reference Books:

L Blum, Deborah and Mary Knudson, eds. A tleld guide fbr science writers: the

official guide of the National Association of Science Writers, New York: Oxford

UniversitY Press, I997.

2. Booth, Wayne, Gregory G Clolombo. Josepl-r M. Williams. The crafl of Research

Chicago University of Chicago Press, 1995'

3. Davis. Marrha. Scientific Papers and Presentalions. San Diego: Academic Press,

1997.

4. y W. Chien. Novel Drug Delivery Syslems, 2nd Edn., revised and expanded, Marcel

Dekker

Robinson. J. R.. I-ee V. I{. L. Corrtrollcd l)rurg Delir,'crv Systems, Marcel Dekker'

Inc.

Encyclopedia of controlled delivery, liditor-6" Edith Mathiowitz. Published by Wiley
( --"------

0.. g. fiil.lKAfluttA, M.Sc.,Ph D.,

Lecturer in ChemistrY'
Governmcnr College (lrf,



1

8.

9.

Interscience, John Wiley'ancJ Sons, Inc. New' York. Chichester/Weinheim

N.K. Jain. Ctontrollc-d ar-rd Novel Drug Delivcry', C'BS Publishers. New Delhi, lst Edn.

S.p.Vyas and R.K.Khar, Controlled Drug Delivery, Vallabh Prakashan, New Delhi'

1st.Edn. ( *for,t- L -

o''ilillS,lil'H"l';1:;fn o"

Gou"tn'n"nt Collcge (A)'

qiiegr,,tttNDRY - 533 ''"':
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AOIXAVT NANNAYA UNIVERSITY :: RAJAMAHBNDRAVARAM

SCHOOL OF CHEMICAL SCIENCBS

SYLLABUS FOIr Pre-Ph.D. WRIT'I'EN EXAMINATION

PAPER-II: SYNT}IESIS, CHARACTERIZATION OF POLYMERIC NANOSPONGES AND

t:

rTS DRUG DELIVBVERY APPLICATIONS AND RESEARCH METHODOLOGY

Time: 3 Hours

Anslvcr all questions

Each question carries 20 marks
.

l. (a) Write about the following

(i) Nature and irnporthnce of researclt

(ii) Aints and ob.iectives of researclt

(iii) Research process'atid steps in it.

(b) #rite about the folfowing

(i) Formulation of a research problern

(ii) fypes of research 
i

2. (a) How to collect literature through different sources?

;9r

(b) Hbw to develop a theoretical & conceptual tianrework and write a review?

3. (a) Write short note or"u the fbllowing:

(i) General fonnat for thesis writing (ii) Tables, figures and bibliography

(iii;'46br.riations and sYrnbols'

,'or
(b) Ekplain the various tactors to be taken into accou'rit while writing a thesis.

l

4. (a) Ekplain abor-rt the pliysicochemical and biological approaches tbr sustained

Controlled release, form ulations.

ior
(b) Explain the nrech:anisrn fbr drug delivery fi'orn controlled release fonr-rulations.

5. (a) Explain in detail abottt Osttlotic activated drLrg delive;y systems'

'e,the 
principles and flndamentals of rate controlled drug delivery systenls.

----xxx----

Max. Marks: 100

or
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