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Paper— 1. n . '
aper — 1: Modern Synthetic Methodology in Organic Chemistry
UNIT -1

Modern Sy . ) .
Ku!inkoy,‘c?ymhegc Methods: Baylis-Hillman reaction, Henry rcaction, Nef reaction,
Bk e 1 reaction, Ritter reaction, Sakurai rcaction, Tishchenko reaction and Ugi reaction.

1 arrangement; Tebbe olefination. Metal mediated C-C and C-X coupling rcactions: Heck,

Stille. Suzuki bl ) ; et 2 \ ;
ety I, Negishi and Sonogashira, Nozaki-Hiyama, Buchwald-Hartwig, Ullmann coupling

Multic . : T S
Omponent Reactions: Passerini, Biginelli, Hantzsch and Mannich reactions.

"ilet,atheSig Grubb’s 15 and 2ng generation catalyst, Olefin cross coupling metathesis (OCM), ring
closmg metathesis(RCM), ring opening metathesis (ROM), applications.

UNIT-II

Oxidation: Metal based and non-metal based oxidations of (d) a]CO_hOI.S to dcf‘rrgi’/rl‘gg
(Chromium, Manganese, aluminium, silver, ruthenium. DMSO, hypervalent e e s
based reagents). (b) phenols (Fremy’s salt, silver carbonate) (c) alkenes t% :pOXISib'
(peroxides/per acids based), Sharpless asymmetric epoxidation, Jacobsen epoxidation, Shi

epoxidation.( : .mium based), Sharpless asymmetric
i i) dkees to dids Mingates, -5 on, (e) alkenes to carbonyls with

dihydroxylation, Prevost reaction and Woodward modificati e o allertes 3
bond cleavage (Manganese, Osmium, Ruthenium and leaq basegi, 0Z0no )\/;llts?k( ) d; ‘
alcohols/carbonyls without bond cleavage (hydroborahon—omdat1(?nﬁB' ac. \e/ni“i((,)ixrl) ation,
selenium, chromium based allylic oxidation) (g) ketones to ester/lactones (Baeyer- ge

UNIT-III
ation (Hetcrogencous: palladium/Platinum/Rhodium/N ickel

cte; Homogeneous: Wilkinson). Noyori asymmetric hydrogenation. (b) Metal based reductions

using Li/Na/Ca in liquid ammonia, Sodium, Magnesium, Zinc, Titanium and Samarium (Birch,
B a dehalgenation and  deoxygenations)  (c)

Inac ion. McMurry, Acyloin formation, d¢ ‘ : .
:){l\r}(cjirLifilc f?rzz:gé?nreauelnrs-f\'yaB[u triacetoxyborohydride, L-selectride, K-selectride, Luche
) gents
reduction: LiAIHs, DIBAL-H, and Red-Al

Reduction: (a) Catalytic hydrogen

UNIT-1V | - B
NEWER METHODS IN ORGANIC SYNTHLESIS
¢ (‘hcmigmv-hnmduuio”' principles. atom cconomy and scope  (illustrate with two
sreen a

v I‘H’ H . . - .

L\‘\I\"jmp\:avc induced reactions: Principle conditions, advantages over conventional heating
Micro nducec |
xnclluu(s—:lpphcatxuns



Jonic liquids: Introduction and applications in organic SY'""‘_;‘S‘S.('”Ut%‘“'ﬂtc with two examples).
Nanomaterials: Introduction, methods of preparation, applications M organic synthesis
Phase-transfer catalysis: solid-solid. solid-liquid systems-mechanism of catalytic action, type

of catalvsts, application in few important reactions
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g,
10.
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Green chemistry, Theory and Practical, Paul T.Anastas and John C.Warner.
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Organic Synthesis: Special techniques. V.K.Ahulwalia and Renu Aggarwal
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Paper I1- Organic Spectroscopy and Structure determination of natural products

UNIT-1

13

C NMR SPIGBCtroscopy & Heteronuclear couplings
Introduction, “C-chemical shifts, factors affecting the chemical s
cqlllpounds. Calculation of chemical shifts of alkanes, alkenes an
of 13C NMR spectra: Proton-coupled, proton- decoupled and OFF-resonance
spectra, DEPT. *C-NMR solvents:
Heteronuclear couplings: *C-'H, *C-D, *C-'°F,

hifts, chemical shifts of organic

d aromatic compounds. Types
decoupled (ORD)

13C-3]P]H—D, IH-I()F, IH_3IP, IH_ISN
UNIT-I1

NMR Instrumentation, 2D-NMR techniques & ESR:

NMR Instrumentation: Types of NMR Spectrometers-Continuous Wave (CW)-NMR, Fourier

Transform (FT)-NMR, NMR solvents, sample preparation ]

| 2D-NMR techniques: Principles of 2D NMR, Correlation spectroscopyl(CQSY) HOMO COSY
(IH-1H COSY), Hetero COSY ('H, 'C COSY. HMQC), long range 'H,"C COSY (HMBC).

NOESY and 2D-INADEQUATE experiments and their applications.

ESR Spectroscopy: Principles, hyperfine splitting

UNIT-I11

Optical Rotatory Dispersion (ORD) and CD Spectroscopy: Optical rotation, circular
birefringence. and circular dichroism and Cotton effect. Plain curves and anomalous curves.
F,mpiric:i] and semiempirical rules-The axial haloketone rule, the octant rule, Application of the
rules to the study of absolute configuration and conformations of organic molecules.

UNIT-1V

Structure determination of natural products by spectral meth}ods .
structure clucidation-Spectroscopic techniques IR, UV, "H-NMR, "“C-NMR, COSY.

HETEROCOSY. and MS- natural products-Examples, flavones-Apigenin, tlavanones-
Hesperetin, «oflavones-Genistein. coumarins-7-hydroxycoumarin, alkaloids-morphine, quinine.

terpenoids-(-) -Menthol. Steroids-stigmasterol. Glycosides-salicin (Alcoholic f3-glucoside)



Text books

I Spectroscopy. fourth edition, D. L Pavia, G. M Lampman CENGAGE Lcarnm&

2012

2. Spectroscopic Methods in Organic Chemistry. Forth Edition D. M. Williams anq I

Flemng Tata - McGraw Hill. New Delhi, 1990. For all spectral methods excepy
ORD and CD and FSR.

Organic Spectroscopy. Second Edition, W. Kemp, ELBS Macmillan, 1987 for ORy
and CD and ESR.

L [ .
4. Chemustry of natural products, S. V. Bhat, Narosa Publishing House, 6" reprint 201
(For I'Vth unir)

-
g .

Books in Reference:

I.  Applications of absorption spec

troscopy of Organic Compounds J.R. Dyer, Prentice
Hall of India, New Delhi, 1984.

2. Spectrometric identification of O

ganic  Compounds, Fourth Edition, R.M. t
Silverstein: G.C Vassiellr and T.C. M

erill, Johne Willey, Singapore, 198]1.

3. For ORD and CD "Applications of Optical rotation and Circular Dichroism", G.C.
Barret, in "Elucidation of Organic structures by Physical and Chemical Methods"
Part I (Eds) K.W. Bentley and G.W.Kirty John Wiley, 1972, Chapter VIII (only
those aspects mentioned in the syllabus).

4.



ANDHRA UNIVERSITY
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Paper — II: Designing organic synthesis and synthetic applications of organo- boranes and -
silanes

UNIT-I
Disconnection approach -Principles

Introduction, Terminology: Retrosynthesis, Target Molecule (TM), synthon, synthetic cquivalent,
functional group interconversion (FGI). Linear and convergent synthesis. Criteria for selection of
target . Order of events in retrosynthesis with reference to Salbutamol, Proparcaine and Dopamine.
Chemoseclectivity, Regioselectivity, reversal of polarity and cyclizations. Protecting groups-
Principles of protection of alcohols, amine, carbonyl and carboxyl groups

UNIT-TI
Svnthetic Strategies

A) Introduction to one group disconnections: C-C disconnection-alcohols and carbonyl compounds:
(-X disconnections- alcohols and carbonyl compounds and sulphides two group C-C and C-X
disconnections,

B) Introduction to Two group C-C disconnections; Dicls-Alder reaction, 1,5- difunctionalised
compounds, Michael addition and Robinson annulation.

Two group C-X disconnections; 1, I-difunctionalised, 1, 2-difunctionalised and 1, 3-difunctionalised
compounds. Control in carbonyl condensations. explanation with examples oxanamide and
mevalonic acid.

UNTT -1

Organoboranes: Hydroboration- Preparation of Organoboranes. Reagents -dicylobexy!
borane. disiamy! borane. thexyl borane. 9-BBN and mono-, di-isopinocampheyl borane.
Functional grbup rransformations  of  Organo  boranes-Oxidation,  protonolysis  and
rearrangements  Formation  of carbon-carbon-bonds - viz - organo  boranes-  carbonylation.

Cyanoboration.
UNIT -1V

- % .'»-~)'.-"1 S ; S T 2 1 L ! 1 . v
Organo Silanes: Preparation and sy nthetie appacatons of trimethylsilyl chdoride dimetiyi-t-

outylsily 1 chlonde. trimetthylsilyl cyanide. trimeinyvlsilyl dodide and irmernvlsiivt e,



Protection of functional groups- Trimethylsilvl cthers

Silyl enol ethers. Synthetic applicatons of

a-silyl carbanions. B-silyl carbonium wns. Peterson's olefination

Books for Reference:

!‘J

[F'S)

th

~

8.

Organic syntheses via boranes / Herbert C. Brown; with techniques by Gary W. Kramer,
Alan B. Levy. M. Mark Midland. New York : Wiley, 1975
Some Modern Methods of Organic Synthesis W. Carothers, Third Edition,

Cambridge University Press, Cambridge, 1988.
Organic Synthesis: The disconnection approach, S. Warrant John Wiley & sons,

New York. 1984.
Modern Synthetic Reactions, Herbert O. House, Second Edition, W.A. Benzamine

Inc. Menio Park, California, 1972.
Principle of Organic Synthesis- R.O.C. Norman and J. M. Coxon.(ELBS)

Organic Synthesis: Special techniques. V.K.Ahulwalia and Renu Aggarwal.

Organic Synthesis by C Willis and M Willis
Problems on organic synthesis by Stuart Warren
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Paper IV-Drug design and drug chemistry

UNIT I

Basic consideration of drugs . . -
General Classification, nomgcnclaturc, drug metabolism. Deve!OPm9“t of drugs‘fProcdcdurc
followed in drug design, concepts of lead compound lead modnﬁcqtnpn, conccpt‘(‘) prz ﬂ:%’%
Structure Activity Relationship (SAR)-factors affecting bio-actl'vny—resonaﬁcc,‘ mAuth'itc
cffect. isosterism, bio-isosterism, spatial considerations, Qunatitative Sm;c(time reie to};
Relationships (QSAR)-Concepts of drug receptors. Elementary 'treatmenftfo' mru%:lectrgnic
interactions. Physico-chemical parameters: lipophilicity, partition coefficie esifiale
ionization constants, steric, Shelton and surface activity parameters and redox potentials.

UNIT IT ~ _ ) ) : mode
Antineoplastic Agents: Introduction, classification-alkylating agendtzs;nZCh-amCSglqoiZ?nbuc(ijl,
of action, nitrogen mustards-synthesis, properties, uses an " erti%e% uses and dosase.
cyclophosphamide and melphalan. Antimetobolites- synthems; pur?ne f;)’lic oid analoqugy
pyrimidine analogues-5-flurouracil, purine analogues-6-mercaptop biCil{ Wiy =
Methotrexate. Antibiotics-structure, properties and dosage-Doxoru .

UNIT 111 -

Cardiovascular Drugs & Oral Hypoglycgmlc scfll;z;grsdiseases drug inhibitors of peripheral
. - ‘a ) o ) .

Cardiovascular Drugs: Introduction, cardiov : : “ting arteriolar

sympathetic function gcentral intervention of card%OVaSCUIar. output. lf);fc':n?; n%cthvldopa

dilators. Synthesis of1 amyl nitrate, sorbitrate, diltiazem, quinidine, verapamil, 3 :

atenolol, oxyprenolol.

é ) ‘\ SIS, mMmode

of action ics, uses and dosage- tolbutamide, glipi.zide. l%iglfaflides-— \VI]I}IL\l\ mm:g: 0;
_ . properties, u d dosage-Metformin. a-glucosidage inhibitors- synt 1esis, mode o

action, propertics, uses an ; gqugc- Miglitol. Dipeptidy] Pep‘tid‘dSt‘--“. (DPP-4) inhibitors-

acn(;n, _propczine(s;f;‘sfisc):“propc‘mcs uses and dosage-saxagliptin and sitagliptin

synthesis, mode ) ’

UNIT IV

- - . Antiviral drugs o o
Local Annlnfectl\.e Dggjg&; Introduction and general mode of action. Synthesis of
Local Antiinfective H

sulphonamides. ciprofloxacin, norfloxacin.  dapsone, amino sahlicylic acid. isoniazid.
fluconazale, econozole anc ‘-—hlm(-)]"]l*lili]l;lcmiun based on mechanism of action. Nucleoside or
Antiviral Drugs: In[roducupnj L dlﬁl;hihimrs (NRTIs)-Synthesis. metabolism. propertics and
Nucleotide Reverse Tmmqlph‘i?c\'udinc (Anti-HIV agent). Non-Nucleoside or Nucleotide
uses and dosagc—x\cyclow.y_‘Zni(‘ ()/NNRT!S"g“l[llc-\is* metabolism, properties and uses and
Reverse T”mscrim%?\l“mhm”i;,.(o‘,é%c lnlxil;ilurs (Pls)- Synthesis, metabolism., properues
dosage-Nevirapine. [2‘1“1\1"“]‘"\1‘;: (([égiInllihih”‘-‘" Synthesis, metabolism. properties and uses
and uses and dosage-Indmavit. -

and dosage-Maraviroc



SUGGESNTED BOOKS FOR READING

- by

I Text book of medicinal chemistry, Volume | & 11, I'hird edition by

V' Alagarsamy, CRS-publishers
Introducoon o Medicinal Chenustry, A Gringuage, Wilcy-VCH. .
Wilson and Gisvold's Tent Book of Organic Medicinal and Pharmaccutical

Chemustry. Bd Robert 1 Dorge.
An Introduction to Diug Design, S. 8. Pandeya and J. R. Dimmock, New Age

International
Burger's Madicmal Chemistry and Drug Discovery, Vol-1 (Chapter.-9 and Ch-14),

Fd M. F WoltY, John Wiley,
Goodman and Gilman's Pharmacological Basis of Therapeutics, McGraw-Hill.
The Organmic Chemistry of Drug Design and Drug Action, R. B. Silverman,
Academic Press

Strategies for Organic Drug Synthesis and Design, D. Lednicer, John Wiley.
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