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1.4 PHARMACEUTICAL ORGANIC CHEMISTRY (THEORY)

Theory : 3 Hrs. /Week

1. Scope and objectivesThis course is designed to impart a very goodnkadge about

a. IUPAC/Common system of nomenclatutg simple organic compounds
belonging to different classes of organmmpounds;

b. Some important physical properties of orgasnmpounds;

c. Free radical/ nucleophyllic [alkyl/ acyHryl] /electrophyllic substitution,free
radical/ nucleophyllic / electrophyllic atidn, elimination, oxidation and
reduction reactions with mechanism, orieota of the reaction, ordeof
reactivity, stability ofcompounds;

d. Some named organic reactions with mechanismg,;

e. Methods of preparation, test for purity, pimte involved in the assaymportant
medicinal uses of some important orgaccmpounds.

2. Coursematerials:

Text books

a. T.R.Morrison and R. Boyd - Orgargbemistry,

b. Bentley and Driver-Text book of Pharmaceutichémistry
c. lL.L.Finer- Organic chemistry, the fundamentafloemistry

Referencebooks

a. Organic chemistry — J.M.Cram abdl.Cram

b. Organic chemistryBrown

c. Advanced organic chemistry- Jerry Marttijey

d. Organic chemistry- Cram and Hammered, Pipadrickson

3. Lecture wise programme:

Topics

1 Structures and Physicatoperties:

a. Polarity of bonds, polarity of moleculesl.P, Inter molecular forces,B.P,
Solubility, non ionic solutes and ionic solutesptpr and aprotic Solventspn
pairs,

b. Acids and bases, Lowry bronsted and LetWweories

c. Isomerism

2 Nomenclature of organic compound belongingthe following classe#\lkanes,
Alkenes, Dienes, Alkynes, Alcohols, Aldekgd Ketones, AmidesAmines,
Phenols, Alkyl Halides, Carboxylic Acid, Eder Acid Chlorides And
Cycloalkanes.

3 Free radicals chain reactions of alkane : Meidma, relative reactivity anstability

4 Alicyclic compounds : Preparations of cychtkanes, Bayer strain theosnd
orbital picture of anglestrain.

5 Nuclophilic aliphatic substitution mechanismtucleophiles and leavingroups,
kinetics of second and first order reactiomechanism and kinetics N,
reactions. Stereochemistry and steric hindramoge of solvents, phasgansfer
catalysis, mechanism and kinetics of SN1 reactimtereochemistrycarbocation
and their stability, rearrangement of carbocatimie of solvents in SNIeaction,
lon dipole bonds, SN2 versus SN1 solvolysescleophilic assistance bthe
solvents.
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Dehydro halogenation of alkyl halides: leRmination, kinetics, E2 andEl
mechanism, elimination via carbocation, evidenceH8 mechanism, absenod
rearrangement isotope effect, absence hydrogenaegeh the elemeneffect,
orientation and reactivity, E2 versus Eglimination versussubstitution,
dehydration of alcohol, ease of dehydrati acid -catalysis,reversibility,
orientation.

Electrophillic and free radicals additioReactions atcarboncarbon, double

bond, electrophile, hydrogenation, heat of hydragjem and stability oflkenes,
markownikoff rule, addition of hydrogen halides,ddtbn of hydrogenbromides,
peroxide effect, electrophillic addition, mechanisnearrangement, absencd
hydrogen exchange, orientation and reactivityditawh of halogen,mechanism,
halohydin formation, mechanism of free radicalsithd mechanism operoxide
initiated addition of hydrogen bromide, orientatioh free addition, addition®f
carbene to alkene, cyclo additiogactions.

Carbon-carbon double bond as substitueriree radical halogenationsf

alkenes, comparision of free radical substitutiith free radical additionfree
radical substitution in alkenes, orientation arattiity, allylic rearrangements.

Theory of resonance: Allyl radical as esanance hybrid, stabilityprbital
picture, resonance stabilisation of allyl radicdigper conjugation, allyl catioas
a resonance hybrid, nucleophyllic substitution liglia substrate, SNIeactivity,
allylic rearrangement, resonance stabilisatidnaltyl cation, hyperconjugation,
nucleophilic substitution in allylic substrat&§N2 nucleophilic substituionn
vinylic substrate, vinylic cation, stabilityf aconjugated dienes, resonanoe
alkenes, hyper conjugation, ease of formation ofjlagated dienes, orientatioof
elimination, electrophilic addition to conjugatédenes,1,4- addition, 1,2-versus
1,4-addition, rate versus equilibrium, oriertat and reactivity of freeadical
addition to conjugatedienes.

Elecrophilic aromatic substitution: Effect afbstituent groups, determinatioof
orientation, determination of relative rewityi, classification of substituent
group, mechanism of nitration, sulphomati halogenation, friedelcraft
alkylation, friedel craft acylation, reactivity andrientation, activatingand
deactivating O,P,M directing groups, electrmiease via resonance, effext
halogen on electrophilic aromatic substitution ilkyh benzene, sidechain
halogination of alkyl benzene, resonance stabibmadf benzylradical.

Nucleophilic addition reaction: Mechanjsnonisation of carboxylicacids,
acidity constants, acidity of acids, struetuof carboxylate ions, effecdf
substituent on acidity, nucleophilic acyl subdtdn reaction, conversion afcid
to acid chloride, esters, amide and anhydride. Rbleaboxyl groupcomparison
of alkyl nucleophilic substitution with acyl nucleglilic substitution.
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Mechanism of aldol condensation, claissandensation, cannizzarpeaction,
crossed aldol condensation, crossed cannizzeaation, benzoircondensation,
perkin condensation. Knoevenagel, Reformatstgaction, Wittig reaction,
Michael addition.

Hoffman rearrangement: Migration ébectron deficient nitrogenSandmeyer’s
reaction, basicity of amines, diazotisation and ptiog, acidity of phenols,
Williamson synthesis, Fries rearrangement, Kolbactien, Reimertieman’s
reactions.

Nucleophilic aromatic substitution: Bimaoular displacementmechanisms,
orientation, comparison of aliphatic nucleitip substitution with thatof
aromatic.

Oxidation reductiorreaction.

Study of the following official compounds- peegtion, test for purity, assand
medicinal uses of Chlorbutol, Dimercaprol, &gyl trinitrate, UreaEthylene
diamine dihyrate, Vanillin, Paraldehyde, Ethylecidoride, Lactic acid,Tartaric
acid, citric acid, salicylic acid, aspirin, methgalicylate, ethyl benzoatdenzyl
benzoate, dimethyl pthalate, sodium lauryl pkate, saccharinsodium,
mephensin.

PHARMACEUTICAL ORGANIC CHEMISTRY (PRACTICAL)

Practical : 3 Hrs./Week

Introduction to the various laboratory techniques through demonstration
involving synthesis of the following compoundgqat least 8 compounds tde
synthesised):

©ONoOGOAWNE

©

10.
11.
12.
13.
14.

Acetanilde / aspirifAcetylation)

Benzanilide / Phenyl benzogt&enzoylation)

P-bromo acetanilide / 2,4,6 — tribromo anil{(Beomination)

Dibenzylidene acetorf€ondensation)

1-Phenylazo-2-napthol (Diazotisation amdipling)

Benzoic acid / salicylic acid (Hydrolysis edter)

M-dinitro benzenéNitration)

9, 10 — Antharaquinone (Oxidation of anthrajehpreparation of benzoiacid
from toluene obenzaldehyde

M-phenylene diamine (Reduction of Miglobenzene) / Anilinefrom
nitrobenzene

Benzophenonexime

Nitration of salicylicacid

Preparation of picriacid

Preparation of O-chlorobenzoic acid fr@wvchlorotolune

Preparation of cyclohexanone frayclohexanol
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Identification of organic compounds belongingto the following classes by
Systematic qualitative organic analysiacluding preparation ofderivatives
Phenols, amides, carbohydrates, amines, caiboxgids, aldehyde an#éetones,
Alcohols, esters, hydrocarbons, anilidagrocompounds.

Introduction to the use of stereomodels:
Methane, Ethane, Ethylene, Acetylene, Cis alkemand alkene, inversioaf
configuration.

Scheme of PracticalExamination:

Sessionals Annual
Synopsis 05 15
Major Experiment 10 25
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs O4hrs

Note : Total sessional marks is 30 (20 fwactical sessional plus 10 maris
regularity, promptness, viva-voce and recordintenance).





