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A.N.U.  M.PHARMACY  SYLLABUS  (WITH EFFECT  FROM  2003 - 04 ACADEMIC YEAR)

I/II   M.PHARMACY (1st Semester)

1.1 T : ADVANCED INSTRUMENTAL METHODS OF ANALYSIS

1. UV-VISUAL SPECTROSCOPY :  Brief review of electromagnetic

spectrum, UV-Visual range, energy-wavelength-color relationship.

Interaction of electromagnetic radiation (UV-Vis) and matter and

its effects.  Chromophores and their interaction with

Electromagnetic Radiation.  Absorption spectra of organic

compounds and complexes illustrating the phenomenor and its

utilization in qualitative and quantitative analysis of drugs.  Shifts

and their Interpretation (including solvent effects)

2. INFRA-RED SPECTROSCOPY :  Nature of  Intra-red radiation.

Interaction of  LR.  Radiat ion with organic molecules and effects

on bonds.  Brief outline of classical I.R. instrumentation and the

interpretation of spectra, including sample preparation for

spectroscopy.  Qualitative interpretation of I.R. spectra.  Quantitative

methods useful in drug analysis.

3. NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY :

Fundamental  principles of NMR (Magnetic  Properties of nuclei,

applied field and procession; absorption and transition frequency).

Chemical shifts concept; Isotopic nuclei, Reference standards;

proton Maganetic spectra, their characteristics, presentation, terms

used in describing spectra and their interpretation (Signal no.

Position, intensity).  Brief outline of instrumental arrangements

and some practical details.  Signal multiplicity phenomena in high

resolution PMR  Spin spin coupling.  Application of Signal Sprit

and coupling constant data to interpretation of spectra.  Decoupling

and shift  reagent methods.

Brief outline of principles of FT-NMR with reference to 13 CNMR;

Spin-spin and spin-lattice relaxation phenomena.  Free induction

decay (FID) proton noise decoupling signal averaging time domain

and frequency domain signals nuclear overhauser enhancement;

CNMR spectra, their presentation, characteristics, interpretation

examples and application in drug analysis.
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4. MASS  SPECTROMETRY :  Basic principles and brief outline of

instrumentation.  Ion formation and types, molecular ion, meta stable

ions, fragmentation processes, fragmentation patterns and fragment

characteristics in relation to parent structure and functional groups.

Relative abundances of  isotopes and their contribution to

characteristics peaks.  Mass spectrum, its characteristics, presentation

and interpretation.  Chemical ionization mass spectrometry, GC-MS

other recent advances in  MS, FAST ATOM BOMBARDMENT MASS

spectroscopy.  Application of mass spectrometry in the analysis of

drug.

5.  GAS CHROMATOGRAPHY :  Instrumentation packed and open

tubular column, column efficiency parameters, the Van Deemeter

equation, Resolution, liquid stationary phases,  Derivatisation

methods of GC including acylation,  perfluoroacylation, alkylation

and esterification.  Detectors;  FID,  ECD, TCD, NPD.  A critical

comparison of sensitivity, selectivity and field of application of these

detectors.  Examples of GC applications in Pharmaceutical Analysis.

6. LIQUID CHROMATOGRAPHY :  Comparison of GC and HPLC,

instrumentation in HPLC, analytical, preparative and microbore

columns, normal and reversed-phase packing materials, Reverse-

phases HPLC, column selection, mobile phase selection, efficiency

parameters,  resolution, detectors in HPLC; refractive index,

Photometric and electrochemical.  Comparison of sensitivity, selectivity

and field of applications of these detectors.  HPTLC-instrumentation

and applications.

7. X-RAY DIFFRACTION AND DSC, DTA METHODS :  Introduction,

Generation of X-Rays, Elementary crystallography; miller Indices, X-

ray, diffraction Bragg’s law, X-ray powder diffraction, X-ray powder

diffractometer, obtaining and interpretation of X-ray powder

diffraction  data.  Applications of XRD, DSC and DTA in the

characterization of Pharmaceutical solids.

8. RADIO IMMUNO ASSAY METHODS :
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A.N.U.  M.PHARMACY  SYLLABUS  (WITH EFFECT  FROM  2003 - 04 ACADEMIC YEAR)

I/II   M.PHARMACY (1st Semester)

1.1 P : ADVANCED INSTRUMENTAL METHODS OF
ANALYSIS-(PRACTICALS)

1. Experiments in U.V.Spectrophotometry – 4 Nos.

2. Experiments in Visible spectrophotometry-4 Nos

3. Determination of moisture content by KFR-1

4. Flame photometry experiments-2 nos. (Determination of sodium and

potassium)

5. Experiments of HPLC-5 Nos.

6. Experiments on IR and MS in collaboration with M/s. Laila Impex

BOOKS
Textbook of Pharmaceutical Analysis 3rd edition      Kenneth, A.Connors

Pharmaceutical Analysis                    Watson

Organic Spectroscopy                    William Kemp

Instrumental Methods of Analysis                        Willard Dean and Merrit

Pharmaceutical drug analysis                    Ashouthosh Kar

Quantative analysis of Drugs and Formulations      Sethi
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A.N.U.  M.PHARMACY  SYLLABUS  (WITH EFFECT  FROM  2003 - 04 ACADEMIC YEAR)

I/II   M.PHARMACY (1st Semester)

1.2-T-ADVANCED PHARMACEUTICAL ORGANIC CHEMISTRY

1. Atomic structure, molecular orbitals, bonding and antibonding

orbitals, hybrid orbitals, intermolecular and intramolecular forces,

Dipole moments, polarity of molecules, carbonium ions, carbanions,

carbenes, nitrene, nitronium ion.

2. Study of the detailed mechanism and reactivity of the following organic

reactions with suitable examples.

a.  Substitution  : Aromatic and aliphatic nucleophilic substitution

(SN1 & SN2), aromatic and aliphatic electrophilic substitution reaction,

Friedal craft reaction, free radical substitution.

b.  Elimination  :  Unimolecular and bimolecular reactions (E1 & E2),

decomposition of  esters, cleavage of quarternary ammonium

hydroxide, dehydrohalogenation of  alkoxides, dehydration of alcohols.

c.  Addition  :  Addition to carbon-carbon multiple bonds, carbon -

hetero multiple bonds.

d.  Rearrangements : Inter and intra molecular rearrangements

carbonium ion rearrangements, pinacol and related rearrangements,

Schmidit reaction.

e.  Study of the following reactions of synthetic importance : Oxidation

and reduction, Merwin pondroff”s reaction, Birch reduction,

Oppenaeur  oxidation,  Ozonolysis,  Use  of  LiAIH
4
  and  NaBH

4
, N-

Bromosuccinamide, liquid ammonia in reaction.

3. Stereochemistry :  Stereo isomerism, specification of configuration

reaction involving stereo isomers, stereo chemistry of tricovalent carbon,

stereo chemistry of allenes, optical isomerism and optical activity,

optical rotation and optical  rotatory dispersion, asymmetric synthesis

racemization and resolutions, conformational analysis.

4. Heterocyclic compounds :  Chemistry, nomenclature, preparation and

some important reactions of heterocyclic compounds  containing more

than one hetero atom like thiazole, oxazole, phenothiazine, acridine.

And all systems of drug molecules interest.
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1.2-P-ADVANCED PHARMACEUTICAL ORGANIC CHEMISTRY PRACTICALS

1. Reactions based on theory like Oppenaeur oxidation, Merwin

Pondroff’s reduction etc.

2. Synthesis of  some important heterocyclic  compounds and possible

nucleus of medicinal importance with reference to some National and

International Journals.

3. Resolution of some recemic mixtures.

4. Experiment on stereo selective synthesis.

References :

1. Organic Chemistry the fundamentals of principles, Vol-I & II by I L

Finar

2. Basic Principles of Organic Chemistry by J D Roberts and M C Caserio

3. Stereochemistry of Carbon compounds by E L Eliel

4. A guidebook to mechanism in organic chemistry by P Sykes

5. An Introduction to the chemistry of heterocyclic compounds by A N

Acheson

6. Text book of Practical organic chemistry by B S Furniss, A J Hannaford,

P W G Smith and A R Tatehell vogel
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1.3 T.   DRUG REGULATORY  AFFAIRS

1. Formulation  Development :  Regulatory requirements involved in

the preformulation studies, solid, liquid and semi-solid dosage forms,

controlled release preparations, injections, ocular preparations as per

the European community, United States and Indian regulatory

authorities.

2. Manufacturing :  Regulatory requirements as per European

community, united states and  Indian regulatory authorities for

manufacturing information, manufacturing formula, process,

validation of manufacturing process, equipment, documentation,

inspection requirement of regulatory guidelines for active ingredients,

data requirement for new drug, International aspects of Excipients,

approval as per guidelines of all the territories.  Regulatory guidelines

for packaging materials, test and evaluation of packaging materials,

biological test, elastomer test, microbiological test and evaluation of

closures.

3. Stability Testing :  Scientific and technical background to the design

of stability testing regulatory requirements as per European

community, united states and Indian regulatory authorities for testing

of new active substances, bulk active drug  substances, dosage form

in their final packaging.  Extension of self-life after authorization of

drug international harmonization and current guidelines.  Regulatory

affairs in respect of residual solvents as per the ICH  guidelines

Analytical  method validation, pharmacokinetic and  toxicokinetic

validation.

4. Biopharmaceutics : Different testing parameters and standards as

per regulatory requirements of European community, United States

and Indian regulatory authorities with respect to factors related to

formulation, dosage form, manufacturing process, stability and

storage.

:: 06 ::



A.N.U.  M.PHARMACY  SYLLABUS  (WITH EFFECT  FROM  2003 - 04 ACADEMIC YEAR)

5. Preclinical Aspects of  Biopharmaceutics : Current guidelines and

developments as per regulatory requirements of European communityk

united states and Indian regulatory  authorities in respect of clinical

bioavailability, study, design, presentation, documentation  and

statistical analysis.

6. Clinical Pharmacology and Pharmacodynamics : Regulatory

guidelines as per European community, united states and  Indian

regulatory authorities on Clinical study design, documentation,

presentation and interpretation.

Clinical Trials :  Definition, phase I, phase II, Phase III and Phase IV

studies, design documentation, presentation and interpretation,

statistical analysis of clinical data and factorial design.

7. Intellectual  Property Rights : Introduction,  purpose,  international

scenario and Indian scenario, guidelines  as per European community,

United states and Indian regulatory authorities, documentation,

presentation and application.

BOOKS

Drug Stability J Carstensen
New Drug Approval Process Richard A Guarine
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I/II M.PHARMACY

(PHARMACEUTICAL CHEMISTRY)

2nd SEMESTER
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A.N.U.  M.PHARMACY  SYLLABUS  (WITH EFFECT  FROM  2003 - 04 ACADEMIC YEAR)

2.1-T-ADVANCED  MEDICINAL CHEMISTRY-I

1. Physico-Chemical Properties in relation to biological action :

Complex events between drug administration and drug action, route

of administration, absorption site of loss (Storage site, Protein binding,

neutral fat), metabolism and excretion, biological activities of

homologous series, drug receptor interactions, isosterism, steric

feactures of drugs, concept of drug receptor, forces involved.  Theories

of interaction, selected physico-chemical properties influencing

biological action like ionization, hydrogen bonding, chelation,

oxidation-reduction potential, surface activity, solubility and partition

coefficient.

2. Metabolism of Drugs :

a.  Metabolic changes of drugs, general metabolic pathways, sites of

biotransformation, role of cytochrome P-450 monoxygenase in

oxidative biotransformations, oxidation of aromatic moieties, olefins,

benzylic carbon, alicyclic carbon, carbon-nitrogen systems, carbon-

oxygen systems, carbon-sulphur systems with examples of drugs,

reductive reactions involving aldehydes, ketones, nitro and azo

compounds, hydroglytic reactions with examples conjugation pathway

with glucornic acid, glycine, glutamine with specific example,

acetylation and methylation of drugs.

b.  Factors affecting drug metabolism.

3. A detail approach to Drug receptors and receptor site  theory of drug

action with reference to therapeutic agents.

4. Agents effecting immune response :

Immune responses, immunosuppressive agents, immunostimulants.

5. The quantitative analysis of structure activity relationships (QSAR)

a.  History and development of QSAR

b.  Electronic parameters-Hamett constants inductive substituent

constants.  Tafts Substituent constants, Vander-Walls dimension,

molecular connectivities, parachor, chertons steric constants, minimal

steric difference (MSD), sterimol Parameters, partition coefficient-
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Hansch substitution constant fragmentation constants

chromatography Rm value.  Biological relation ship-Ferguson effect.

Hansch analysis some limitations and pit falls of QSAR

6. Molecular modeling and drug design :

Molecular mechanism quantum mechanism Known receptor sites :

Definition Characterization of sites design of ligands visually assisted,

three dimensional data bases and calculation of affinity.

Reference :

1. Medicinal chemistry by Alfred Burger

2. Text book of medicinal and paramaceutical chemistry by Willson and

Gisvold

3. Principles of medicinal chemistry by William Foya

4. Comprehensive medicinal chemistry-Crown and Hansch

5. Essentials of medicinal chemistry-Korlkovas

6. Text book of Organic Medicinal and pharmaceutical chemistry by

Delagado and war Remers.
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2.2-T-CHEMISTRY OF SYNTHETIC DRUGS

1. A study of the following group of drugs with methods of preparation of

official (I.P., B.P., U.S.P.), mode of action, structure activity relationship

and uses of the following classes of drugs should be covered.

a. Antineoplastic drugs

b. Antiviral agents

c. Prostaglandins and leucotrienes

d. Antihypertensive agents.

e. Antihyper lipidemic agents.

f. Antifertilty agents

g. Narcotic and non-narcotic analgesics

h. Antiparkinsonism drugs and dopaminergic antagonists

i. Antiparasitic purine and pyrimidine related agents.

2. A study of the manufacture of the following drugs.

Sulphadimidine, phenacetin,  phenobarbitone, lignocaine

hydrochloride, chloroquine diphosphate, chlorpromazine

hydrochloride, diethyl carbamazine citrate, diphenhydramine

hydrochloride, meprobamate and para aminosalicylic acid.

3. Medicinal chemistry approach to fluroquinolones, azole, barbiturates,

phenothiazines, benzodiazepines, catecholamines, tricyclic amines.

2.2-P-SYNTHETIC DRUGS PRACTICALS

1. Determination of  partition coefficient and other possible

physicochemical properties for homologues series like salicylates,

barbiturates and its comparative  study.

2. Multistage preparations, purification and identification (UV max, IR,

NMR) of the following compounds employing micro TLC, qualitative

analysis and testing them for pharmacoepial purity.

a. Benzophenone oxime b. Phenytoin

c. Dapsone d. Benzimidazole

e. Phenyl urea f. diphenyl urea

g. Paracetamol h. INH

i.  Saccharin Sodium j. 7-hydroxy-4 methyl coumarin

k. Benzocaine

3. Practice on IR, NMR, MASS Spectral interpretation of structures.
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REFERENCE :

1. Medicinal chemistry by Alfred Burger

2. Text book of medicinal and paramaceutical chemistry by Willson and

Gisvold

3. Principles of medicinal chemistry by William Foye

4. Comprehensive medicinal chemistry - Crown and Hansch

5. Essentials of medicinal chemistry - Korlkoves

6. Text book of  Organic Medicinal and Pharmaceutical Chemistry by

Delagado and war Remers.
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I/II   M.PHARMACY (2nd Semester)

2.3-T-NATURAL PRODUCTS OF MEDICINAL INTEREST

1. Introduction :

Drug prototypes, Drugs in ancient world,  Egyptian medicine, Arabic

medicine, General method of  isolation and separation of plant

constituents, Qualitative tests  employed  for the detection of  plant

constituents.

2. Active principles from plants and their derivatives :

Alkaloids  :  Isolation and study of constitution of  morphine, Atropine,

Ephedrine, Ergot, Reserpine, nicotine.

Glycosides : A general study of glycosides with detailed treatment of

cardiac glycosides, Digoxin, Salices, Ovabian, Sennasides.

Stropanthidin etc.  Biological importance of flavanoides and lignan.

Plant acids :  Tars, Dicoumarol.

Miscellaneous : Cannabis, Podophyllum, natural colouring and

sweetening principles.

3. Mammalian hormones and their Analogues :

Steroids :  Chemistry and stereochemistry of cholesterol, Female and

male sex  hormones.

Posterior and anterior pituitary hormones, thyroid, Adrenal medulla,

Pancreas, Adrenal cortex and neuro hormones.

Miscellaneous mammalian products : Histamine, Prostagladin’s and

prostanoids.

4. Antibiotics : A general study of the chemistry of antibacterial

antibiuotics,  antifungal antibiotics, antiviral antibiotics with detailed

treatment of newer semi synthetic penicillins and cephalosporins.
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5. Vitamines :   Detailed study including commercial preparation of

vitamin A, D, C, Cyanocorbalamine, Nicotinamide, Folic acid, Thiamine,

Riboflavine and Pyridoxine.

6. Blood  glucose regulators.

a. Introduction diabetes mellitus, Insulin preparation.  Human

insulin, storage and release of insulin.

b. Awareness of active constituents of the crude drugs : Gymnema

sylvestre, salicia reticulata,  Pterocarpus marsupium,  swertia chirata,

Trigonella foenum-graceum used  in the diabetes therapy in the

indigenous system of medicine.

I/II   M.PHARMACY (2nd Semester)

2.3-P-NATURAL P4RODUCTS OF MEDICINAL INTEREST PRACTICALS

1. Isolation and  characterization like M.P., mixed melting point,

Moilecular weight determination, TLC and functional group analysis

and interpretation of UV and IR data of

a. Eugenol form clove

b. Sennosides from senna

c. Azylic acid from castor oil

d. Pectin from organe peel

e. Piperidne from black pepper

f. Lycopene from tomato peel and other isolation like caffeine,

myristin, etc.

2. Experimentation on diffrerent extraction procedure like perculation,

soxhlet extraction.

3. Degradation reaction  to be carried out on selected plant constituents

such as Atropine, Caffeine, Ephedrine by micro TLC and qualitative

tests.

REFERENCE :

1. Modern methods of plant analysis - Peech and M.V.Tracey

2. Phyotochemistry Vol. 1 & 2 by Miller, Jan Nostrant Rein Hold.

3. Recent advances in Phytochemistry - Vol 1 & 4-scikel Runeckle.

4. Chemistry of Natural products vol. 1 onwards IWPAC
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5. Natural product chemistry Nakanishi Golo.

6. Natural product chemistry “A Laboratory Guide” - Raphaelkhan.

7. The Alkaloid Chemistry and physiology - Volumes RIIF Manske.

8. Introduction to  Molecular Phytochemistry-CHJ Wells, Chapmannstall.

9. Comparative Phytochemistry edited by T.Swain.

10. Organic chemistry of natural products  Vol. 1 & 2-Gurdeep and

Chatwall.

11. Organic chemistry Vol 1 & 2  by I.L.Finar

12. Elements of Biotechnology  by P.K.Gupta

13. Biotechnology by Purohit and Mathoor

14. Pharmaceutical biotechnology by S.P.Vyas and V.K.Dixit.

15. Phytochemical method by Harborne

16. Burger’s Medicinal Chemistry 5th  edition, Vol. 1 & 2

17. Burger’s Medicinal Chemistry 4th edition Vol. 2 part 2.

18. Comprehensive Medicinal Chemistry, Vol 2 by Corwin and Hansch.
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