'ORGANIC AND INORGANIC CHEMISTRY

- SH 154
Lecture 3 Year : |
Tutorial -~ .17 - - Part . ii
Practicai 3 '

Course Objectives:
To familiarize the student with basic information. of organic . chemistry, inorganic
chemistry and bxologlcany |mporfant organic compounds.

1 Reactive intermediates in organic reaction (4 hours)
1.1 Acidity of a-hydrogens, Reactions involving carbanions. Base-promoted
halogenation of ketones, Acid- catalyzed halogenations of ketones -
19  Aldol condensation, Dehydration of aldol ‘products, Use of aidal
condensation in synthesis, Cross aldol condensation
11 Malonic ester synthesis, Acetoacetic ester synthesis of Ketones,
Decarboxylation of B-Keto acids and malonic acids
2 Heterocyclic compounds {4 hours)
21 Sources of pyrrole, Furan and thiophene, Electrophilic substitution in
pyrrole, furan and thiophene, Saturated five-membered heterocycies
99  Structure of pyridine, source of pyridine compounds. Reaction of pynding,
p!pntrophilic substitution in pyridine, Nucleophilic substitution in pyridine,
Basicity of pyridine, Reduction of pyridine
3 Pericyclic reaction (5 hours)
31 LCAO method, bonding and an*:bondmg orbitals, Electronic configurations
of some motecules, Aromatic character. The Huckel 4n+2 rule
32 Electrocyclic reactions, Cycloaddition reactions, Sigmatropic reactions
4 Coordination Chemistry (6 hours)

4.1 Stability of octahedral and tetrahedral complexes on the basis of cryst al

field stabilization energy, fa tors affecting the magnitude of ¢

42 Application of crystal fie meow. variation of hycu'aie@ wonic radi and
Hydration enthaipy;sLabmty of complexes

43 Distorted octahedral complexes {\”’
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Organometallic compounds (4 hours)

5.4 Pxeparatton and proper’ues of Organolithium, Organomag wesmm

Organobopper metalhc compounds*
5.2 Alkene and alkyne complexes, Haptonomenc ature, metallocenes,
ferrocene

Solvent : o ' (4 hours)

6.1 - introduction, Classification of solvents, Solvent properties, Role of solvent
in organic reaction, Properties of solvents in polymer processing

~6.2 Non aqueous solvent, liquid ammonia, liquid Sulphur dioxide

Industrial Important Compounds ' (4 hours)

7.1 Synthesis of Sulphuric Acid, Comparison of catalyst V,0s/Pt (Contact
Process) '

7.2 Synthesis of Nitric Acid (Ostwald Process)

7.3 Synthesis'of Ammonia (Haber Process)

Chemical fertilizers, Nitrogen fixation, artificial method used for the ﬂxzﬁon

of nitrogen, synthetic fertilizers, essential qualities of a good fertilizer, Urea,

PhonHa e fertilizer

7.5 Detergents, Soap

Carbohydrates and Lipids (6 hours)

81 Monosaccharides: Introduction, Definition and classification, (+)- gtuco
an aldohexose, (-)-Fructose: 1-ketohexose, Nomenclature of aldose
derivatives, Oxidation, Osazone formation

82 The Kiliani-Fischer synthesis, The Ruff degradation, conversion of an
aldosé into its epimer, Configuration of aldoses, cyclic structure of D-(+)-
glucose. Configuration about C-1, Methylation. Determination of ring size

83 Disaccharides: (+)-Maltose, (+)-sucrose. Polysaccharides: Starch, siructure
of amylose, and amylopectin Lipids, occurrence and composition of fats,
hydrolysis of fats, Fats as sources of pure acids, alcohols, unsaturated fats,
phosphoglycerides, phospholipids

Amino acid, Proteins ’ (4 hours)

91 Proteins, structure of amino acids, amino acids as dipolar ions, [soelectric
point of amino acids, configuration of natural amino acids, Preparation of
amino acids

92 Reactions of amino acids, Geometry of peptides, Synthesis of peplices,
Classification and function of protein, Chymotrypsip




10 Metabohtes and Molecular genetics ' {4 hours)

101 Metabohtes Deﬂnmon of metabolites, types of metabohtes with examp\es
0.2 Concept of metabolism .

10.3 Basic concept of genetic, flow of genetic information
104 Gene clomng mtroduct\on to scope of molecular cenetlcs

" Tutorial

Reactive intérmediates in organic reaction I A (1 hour)
Acidity of a-hydrogens, Reactions involving carbanions. Base-promoted halogenation
of ketones, Acid-catalyzed halogenations of ketones ' ' '

' Heterocyclic compounds. o ' (1 hour)
Sources of pyrrole, Furan and thiophene, Electrophilic substitution in pyrrole, furan and
thiophene '

Pericyclic reaction ' ’ (2 hours)
| CAO method, bonding and antibonding orbitals, Electronic configurations of some
molecules, Aromatic character

Coordination Chemistry (2 hours)
Stability of octahedral and tetrahedral complexes on the basis of crystal field
stabilization energy, factors affec ting the m gmtuqe of A

Organometallic compounds (2 hours)
Preparation and properties of Organolithium, Organomagnesium, Organocopper
metallic compounds

Solvent {1 hour)

Introduction, Classification of solvents, Solvent properties, Role of solvent in organic
reaction

industrial Important Compounds (1 hour)

Synthesis of Sulphuric Acid, comparison of catalyst V20s/Pt (Contact process)




Carbohydrates and Lipids _ {2 hours)

1.. Mornbsaccharides: Introduction, Definiition and classif iCBUOﬂ (+)-glucose: an
‘aldohexose, (-)- Fructose: 1- ketohexose Nomenclature of aldose derivatives,
Oxidation, Osazone formation,

" Amino acid, Proteins L o : (2 hours)
1. - Proteins, structure of amino acids, amino acids as dipolar-ions, Isoelectric
~ point of amino acids, configuration of natural amino acids, Preparation of

amino acids
Metabolites and Molecular genetics , (1 hour)
1.~ Metabolites, Definition of metabolites, types of metabolites with examples
2. Concept of metabolism
Practical '
1. Detection of organic compounds(ldentification of functional groups in
organic compounds (6 hours)
2. Preparation of Acetanilide from Aniline {3 hours;)
3. Benzylation of Aniline to prepare Benzanilide {3 hours)
4, Application of Salicylic acid for the preparation of Aspirin (3 hours)
5 Preparation of phenyl —Azo —B-Naphthol (3 hours)
6. Preparation of Salicylic acid from Methyl Salicylate (3 hours)
7. Determination of Amount of Vitamin C {Ascorbic Acid) from supplied
commercial tablets Idometrically {3 hours)
8. Extrdction of essential oil from natural products {32 hours)
9. Determination of Zinc by EDTA — complexometric titration {3 hours)
10. Determmation of Calcium in chalk/toothpaste {3 hours)

1. Determmatlon of sodium carbonate in bakir ing/washing soda (3 hours)




Final Exam
The questions wiil cover all the. chapters m the syllabus. The evaluation scheme will be
as indicated in the table below: ‘ :

Chapter Hours -{Mark distribution*
1 4 5
Z 4 5
3 5. 5
4 6 10

-5 4 5
6 4 5
7 4 5
8 6 10
9 4 5
10 ~ 4 5

Total 45 60

* There may be minor deviation in marks distribution.
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