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This lecture incrudes, the M.sc. chemistry (organic chemistry/pharmaceuticar chemistry) course structureand Evaluation.
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DT. NAGA RAJ
Associate Professor, Department of Chemistry, Telangana University

Syllabus (Topic)

Magietio prope(ies ofnuclei and prinoiples ol

Presentalion. signal integration. equivalellt, noneqllivrlent prolons. enantiolopi( and
drastereotopic protons, chernical shitts

Factors allecting the chemical shilts, eleclro
negativity and anisotropy, shielding and
deshielding effects

Anisotropic effecl, spin-spin coupling. theory ol
sprn-sprn coupling Irl)ollvvll 902Il(20

Mechanism of spin-spin coupling, vicinal,
gern1inal dnd lonS range, coupling constanls

Factors affecting coupling constants, rFI NMR of
organic molecules and metal complexes: ethyl
acctxle. 2-buUnone, mesitylene. pnra_celttnol,
asprrn. ethyl benzoare, ben,.yl acetate, 2_chloro
ptopionic acid. IHNi{OpErr)r1,, tHRh(CN]51.
lPl(ncic)21.

Applications of rH NMR spechoscopy: rcaction
mechanisms (cyclic bromonium ion, electrophilic
and nucleophilic substitutions, carbocatiohs and
oarbanions), E,Z isomers

Lttps;//youhr.be/hTACCAf.svsU?si=hNMVkoSn4ZOqOVxT

Conlormalion of cyclohexane antl decrlins,
lryd-rogcn bonding. C-N rorationt proton
excnxnge processes ( tlcohols. arnines antl
carboxylic acids). keto-enol tautomerisrn

Instrumentatiofl, CW and pulsed FT
lhstrumentation

httDs://yo utu.be/t5JDSxrTciO?si=aIv6rICOESiB3XCZ



ELECTRONIC (UV) SPECTROSCOPY_VIDEO LECTURES BY

DT, NAGARAJ
Associat€ Professor, Departm€nt of Chemistry, Telangana University

Priociple of UV speotroscopy,
elementary energy l€vels of molecules,
typgs ofelectronic transitions in molecules,
chromophores:

Irllr)\:' \ r'rl rr.l)(. \\ r.: \r\i 7l'l:'\i ltr Oi(,UOI| \ r ll,l l(; 14

Solvent and strucfural influences on absorption
maxima, stereochemical factors: cis-trans
isomers, and cross conjugation.

Itttps://voulu.bc/9O9sHX3Uh1o?si=XU3l-bPCucLZdEJT

Woodward-Fieser rules for conjugated dienes
and trienes

hllt)\:'\uutll l,r,/i \/l'..t( l\l\lliUl.i rr l.(.nllsl\(t.0\ltJl

Woodward-Fieser rules for unsaturatedcarbonyl
compounds

Ittr)s://\'ou t u.lre/6 i I I'\ l)Vh I pk?si:l{7h iYX q ll.dl(N ll l}'l'ra

Woodward-Fieser mles for benzene and its

derivatives

l,l tDs://\,o rl u. h{r/X}vOVAsllllKus lsi:X I(J9 vl(}yszrfl(XwK

Woodward-fi eser rules for polynuclear arotnatic
hydrooarbons and diketones
Woodward-Kuhn rules for polyenes

https://youlu.br/u4UOOHSIUkY?si=OlpdWemStoTOtvaw

Beer's law application to mixture analysis

and dissociation constant of a weak acid

httpsr/youtu.be/KiPclZu823c?si=D4y ulsb002DPCZE



.NMR SPECTROSCOPY-I - VIDEO LECTURES BY

DT, NAGA RAJ
Associate Professor, D€partm€nt of Chemistry, Telangana University

Sylhbus (Topic) Ll,c l ulr0 LIh.K ADDITESS

1H NMR spectroscopy: Introdrction
Designation of Nuclei (Nomenclature)

First order NMR Spectra

I https://Youtu.be/c-OUZOoMNUU

Non First Order Spectra (tl order)
rH NMR Spectrum of AX, AXz, AXr, AzXr, AMX and AB,
ABC Systems

2 h1llr5://Y0nt .bc/5{,G7viiO9sg

Simplifioation ofComplex Spectra by use of
Lanthanide shift reagents

Double Resonanoe Techniques

,1 hllps://'ioutu.b(/sl0csVN'l'Yru

Nuclear Overhauser Enhancement (NOE/
Increased Field Strehgth

Deuterium Exchange Techniques.

4 h(tDsi//youlu,bc/d6ClGtbNI)uzo

Disorimination of enantiomers by

Chiral NMR Solvents (CSAs)

Chiral Lanthanide Shift Reagents

Mosher's Acid
Fluxional Molecules

Shrdy of Fluxional Molecules:
Bullvalene

https://routu.lrc/gxu03kZnNvg

h5-c5H5Ml
h5-(c5HrrTilr-(c5H
h4csHsRu(co)rl
reF NMR spectroscopy
reF Chemical Shifts
Coupling Constants
reF NMR Spectrum of:
1,2-dichloro- 1,1-difluoroethane, BrFs, SFa, PFs, CIFr, IFs,
IHF'

(' hltps://youtu.br/5(NlIi4ALl lil{)

3rP NMR Spectroscopy
rrP Chemical Shills

Couplirg Constants
rrP NMR Spectrum of:
ATP, Ph3PSe, PqS:, P(OCHI):, HrPOr, HrPO3, H3POr, HPFz,

PF6', PH], [Rh(PPhrCl3]

7 httosr//Youtu.be/NAkYPTzlPFo

Solid state NMR
Magic Angle Spinning (MAS)
Applications

8 https://voutu.be/CtTPcnrSsl\'i3o



MASS SPECTROMETRY - VIDEO LECTURES BY

DT. NAGA RAJ
...--.--.,-..,..,",.Associate}"rofessorr,DepartmentofChemistrXr..TelanganaUnivrrsity"..--..--,,.,-.r-"--+..*.-

Syllabus (Topic) LECTURE LINI( ADDRESS

Origin of Mass Speot(rm
Principles ofEI Mass Spectrometer

Presentation of Mass Spectrum

Isotopic Peaks

Calculation of lsotopic Peak Intensities

I hl l ps:/houl u.bc/VY7-3ZFXr l.l

Nitrogen Rule

Types offragments:
Odd Electron and Even Electron Neutral and Charged
Species (Even Eleotron Rule)
Prinoiple ofr

Electron Ionization (El)
Chemical Ionization (CI)

Fast Atom Bombardment (FAB)

hth)s://Yontu.br/l)[nC3zBYmzs

Secondary lon Mass Spectrometry (SIMS) Elc0tro spray
lonizalion (ESl)

Matrix Assisted Laser Desorption lonizction
Determination of Molecular Folmula

3 https://l outu.llr/I'9ThCVIIZBqLI

Detennination ofMolecular Formr a for dilferent examples 4 hthls://voutu.lrc/vnrzOl9aPCD:a

Determination of Molecular Formula

Classifi cation of Fragmentation Processes

Heterolytic Cleavage, Homolytic Cleavage

o-Cleavage, B-Cleavage, Allylic Cleavage, Benzylic
Cleavage

Retro Diels Alder Fragmentation (RDA)

5 https://Youtu.bc/JlE4W4rS.,Ac

Scrambling Reaction

McLaferty Rearrangement

Elinination & Rearrangement

Ortho Effecl

6 lrtlps://youtu.bc/ Xllli2()3vSY

Salignt Features of Fragmgntation Pattem of O[ganic
Compounds

Meta Stable lons (M*) Peaks

Introduction to principle and applications of GC-MS & LC-
MS

7 httrrs://youtu.bc/!l3oli(04re .U



DT. NAGA RAJ
Associate Professor, Dcpartment of Chcmistry, Telangana Univcrsity

Syllabus ('l opic) LECTURII LINI< ADDRESS

Inlroduotion to r3C NMR
lnfonration from r3C NMR

t https://vontu.br/XGiCvJworM8

Comprlison oI CMR & PMR httos://youtr.bc/M6rtri V6nll

Spin Decoupling Experiment
Types ofrrC NMR Spectrums
Undecoupled rrC NMR Spectra
Proton Decoupled rlC NMR Spctra
OFF resonance Decoupled rrC NMR Specm

3 h11t)s://\oulu.be/NCl 4c05usik

13C NMR SPECTRoSCOPY_ vID[,o LI,CTURES BY



DRUG DESIGN & DRUG DISCOVERY. VIDEO LECTURES BY

Dr. Nagaraj
Associat€ Professor, Department of Chemistry, Telangana University

Syllabus (Topic) LECTURD LINK  DDIlt,]SS

l) Introduction to Drug Discovery
a) Causes ofDisoase
b) C€llFunctions
c) Drug Definition and Its Properties
d) Types ofDrugs
e) Drug Action

2) Phannacokinetic Action

I httt)s://\r)uhl.bc/g nl-V(t-qlllA

a) Drug Admi station/Absorption
b) Drug Distribution
c) Drug Metabolism
d) Drug Excretion

htlDs://volltu.[x,/0rl)-N \9 I llgY

3) Pharmacodynamic Action
4) Stages Involved in Drug Discovcry
5) Disease, Drug Targets, Bio Assay

3 https://\'outn.bc/\Yl)TiKxzxKl'O

6) Drug Targets

a) Receptors
b) Ion Channels
c) Enzymes

4 h1(ps://youtu,lrc/WWwouvll3MZI

d) Carier Molecules
7) Nature of Drug - Receptor Interactions

a) Ionic Interactions

b) Hydrogen Bonding Intoractions

c) Vander Walls's Interaotions

d) Dipolar-Dipolar Interactions

e) Ion-Dipolarlnteractions
8) Theories ofDrug Receptor Interactions

a) Occupancy Theory

b) Induced-Fit Theory

5 httns://vontu.bc/lvSYzclll'ltc8

c) Macromolecular Perturbation Theory
d) Two-State Model ofReceptor

9) Drug Discovery Without Lead (Serendipity)
a) l'enicillin
b Librium

https://youtu.be/CC3A-iryDqo

l0) Discovery of Lead

a) Screening ofNatural Products

b) Synthetic Compound Libraries
c) Natural Hormones and Neurotransmitters

d) Folklore Drugs

e) Nahual Products as Lead Structures

0 Existing Drugs as Leads (me too drugs)

https://voutu.hr/noFksNItiTin

I l) Pharmacophore
12) Struchre Pruning Technique lbr Morphine
l3) Principlos ofDesign oi

a) Agonistic Drug Salbutamol

httl)s://\'ou1u.l)c/O I --z7hI'9 1 {i

b) Antagonistic Drug Cimitidine
c) Enzyme Inhibitor Drug Captoprit

l4) Principles ofPro-dnrg Design
hltDs://\,olltu.be/(l N-lirpoYI'Co

l5) Iotroduction to:
a) Clinical Trials
b) Drus Patents

l0
-sl*I"tre!3l*@



Dr, Nagaraj
Associate Professor, Department of Chcmistry, Telangana Uniy€rsity

Sylhbus (Topic) LEC'I'URI,] LINK ADDRI]SS

I) Load modificatiol strategies:
a) Bioisosterism
b) Variation of alkyl substituent,
c) Chain homologatio!
d) Chain branching
e) Variation of aromatic substituehts

I https|//voul u.bc/LY 1!Sl'0 2E,Is

D Extensiol of structure
g) Ring expansion and ring contraction
h) Ring variation and position ofhetero atoms
i) Ring fusion
j) Simplification ofthe lead

2 httt)sr//\'or(r,hr/lirsltYt4Od A

k) Rigidification of lead
II) Discovery of:

a) Oxaminquine
b) Salbutamol
c) Cimitidine
d) Captopril

III) Structurc Activity R€lationship Srudios SAR

a) Sura drugs

3 Itlrs://voutu.hc/iTVRXWI'.IvlE

b)
c)

Benzodiazepines

Taxol analogs.
4 lrttns^://you(u,tre/CXi-Ilznr I tBE


