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No Lecture title hours

1 | Review of elementary concept important to analytical chemistry: 4
Strong and weak electrolytes; important weight and concentration
units.

2 | The evaluation of analytical data: Definition of terms. 1

3 [ Anintroduction to gravimetric analysis: Statistical analysis of data; 9
rejection of data; precipitation methods; gravimetric factor.

4 | The scope of applications of gravimetric analysis: Inorganic 4
precipitating agents; organic precipitating agents.

5 | Anintroduction to volumetric methods of analysis: Volumetric 5
calculations; acid-base equilibria and pH calculations.

6 | Buffer solutions: Theory of neutralization titrations of simple system. 3

7 | Theory of neutralization titrations of complex system; Precipitation 5
titrations.

8 | Calculation of pH in complex system; Volumetric methods based on 4
complex system.

9 | Equilibria in oxidation-reduction system; theory of oxidation- 6
reduction titrations.

10 | Spectrophotometric analysis: An introduction to optical methods of 4
analysis; Methods based on absorption of radiation.

No ead) s
Lecture title hours
Demonstration of different glass wares and equipments used in the 2

1 | field

of pharmacy.




2 Pharmaceutical measurements. 2
3 | Volume measurements. 2
4 Preparation of aromatic waters. 4
5 | Preparation of simple solutions. 4
6 Reducing and enlarging prescription contents. 6
7 | Percentages in calculating prescription contents. 4
8 | Stock solutions and dilution technique during dispensing technique. | 6
15 | Assay of Alum (unknown sample). 2
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No Lecture title hours
1 | Introduction. 3
2 | Alkanes and methane. 6
3 [ Alkenes | and I 5
4 | Alkynes and dienes. 5
5 | Stereochemistry | & Il 8
6 | Alcohols and ethers. 8
7 | Alkyl halides. 6
8 | Cycloalkanes. 4
No tand) ailad)
Lecture title hours

1 | Determination of melting point (Known sample). 2

2 | Determination of melting point (quiz and unknown). 2

3 | Determination of boiling point (known sample). 2

4 | Determination of boiling point (quiz and unknown). 2

5 | Elemental analysis (explanation of basic concepts). 2

6 Elemental analysis (known quantity and quality sample). 2

7 | Solution and filtration techniques (explanation of basic concepts). 2

8 | Re-crystallization (known sample). 2

9 | Re-crystallization (quiz and unknown sample). 2
10 | Extraction technique (known sample). 2




11  Extraction technique (quiz and unknown). 2
12 | Distillation techniques (known samples). 2
13 | Distillation techniques (quiz and unknown). 2
14 | Sublimation technique (known sample). 2
15 ' Sublimation technique (quiz and unknown). 2
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No Lecture title hours
1 | Aromatic Hydrocarbons (includes benzene, electrophilic aromatic 10
substitution, arenas and their derivatives).
2 | Carboxylic acids: properties and reactions. 5
3 | Functional derivatives of carboxylic acids. 7
4 | Amines|and Il. 6
5 | Aldehydes and ketones (include also aldol and Claisen condensation); 12
Classification, reactions and properties.
6 | Phenols. 5
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No Lecture title hours
1 | Heterocyclic system: Classes of heterocyclic systems; general
structures; properties; Occurrence in nature and in medicinal 5
products.
2 | Five-membered ring heterocyclic compounds: pyrrole; furan and 3
thiophen.
3 | Source of pyrrole, furan and thiophen. 2
4 | Electrophilic substitution in pyrrole, furan and thiophen: Reactivity c
and orientation.
5 | Six-membered ring heterocyclic compounds: Structure & reactions of 4
pyridine.
6 | Saturated five-membered heterocyclic compounds. 6
7 | Heterocyclic of five & six member rings with two & three c
heteroatoms.
No el cailad)
Lecture title hours
1 | Determination of solubility class (known sample). 2
2 | Determination of solubility class (quiz and unknown). 2
3 | Identification of alcohols (known sample, quiz and unknown). 2
4 | ldentification of phenols (known samples). 2
5 | Identification of phenols (quiz and unknown). 2
6 Identification of aldehydes and ketons (explanation of concepts and 9
quiz).
7 | ldentification of aldehydes and ketons (known sample). 2
8 | Identification of aldehydes and ketons (quiz and unknown). 2




9 | ldentification of carboxylic acid (explanation of concepts). 2
10 | Identification of carboxylic acid (known sample). 2
11 | Identification of carboxylic acid (quiz and unknown). 2
12 | Salts of carboxylic acids (known sample). 2
13 | Salts of carboxylic acids (quiz and unknown). 2
14 | Classification of reactions of amines (known sample). 2
15 | Classification of reactions of amines (quiz and unknown).
daadlldndl 16
Aaal) dpaaddl 4l (textbooks) <iSI -10
- Ay lladll cle ) all
A 8 sl -]
aciaall daadall iy 5 sall g e Maall 212 L) pa paaill
Claslall gl 50) Loy (sisall Aalall dig SIVI a8l gall DA K .
e Ulaa (opfialilly CpuaasalSYI 335N oAl
el Alall 33 Heal) e (g gl calal e Lala clllia

Lelday) cilardl




by daals

Loadail) usns al)

i apall elasSll g SSOAl / gaalal) sl
311 / aiVauall 4 guac M) L)

_ _ _ DA ey /
(Inorganic Pharmaceutical Chemistry)

oA Led Jay 3 el )

(= Aaliall ) gumal) JIS

A/ J Y 2o/ il

(@l 3)g2 + 02

(A1) A ol e bl ae

11/12/2022

G pme M) eLasll) ¢ gumpall 13g] Ll Ly Aabeiall Clainall g A€l yualial) clias aghy alad
Gilia¥) o3 (3045 A s At 5l LS jall Jae LS lSia pgd il 8 451l e (o (4¥ peall

LS el e







pill g alail) 5 adail) (35 ka5 4 gllaall alaill il 3 10
- agdll s 4 peall]
A gae U ¢ LaasSl Apuls¥) apaliall el 217
A 5all LS all 038 pan) 5 Lgthaina 5 4ilasSl) ualiall (ailiad 48 2a-18
A al) LSl e il 13 3085 8 Lealatind (S 3 @ jlsall 5 Lo il Al 43219
A gall LSyl e Elia¥l odd Jae GLSuilKia 48 20 -2()

t}..a}d\.l PIONEN| Q\JL@.AS\ -

Agialas ) jlea 17
(Ball) LpapdlS) @l e 18
Ay O e .19
Apelia Gl les 20
il 33l

Ay el cililaieY) .13

ool DA sl 84S el 14

Analal) 30l ddlaial) A1) & 93215
oSl G g

(gl el 13
i) sl e 4l sy, 14
O psal) e Al s 15
teladll g paletll (331 ko
ol jualaa ¢ldll 217
4l lals - 18
e Adslic g dlac)-19
Ll Jla alagl e Jaall 5 daale JSLEe #5120
(andl) skl g ol il LG Adlatial) (5 AY) < jlgall) A siiall 5 dalall il leall -

sBdll Jual i) 33

S Jaal 6l 34
elaall Jaall 35

Gl s Jilasi 36

Sl il /3 50lll 37
palaiill g Jadaisl) 38







SA A 11

B )

No Lecture title hours
1 | Atomic and molecular structure/ Complexation. 6
2 | Essential and trace ions: Iron, copper, sulfur, iodine. 3
3 | Non essential ions: Fluoride, bromide, lithium, gold, silver and 2

mercury.
4 | Gastrointestinal agents: Acidifying agents. 1
5 | Antacids. 2
6 | Protective adsorbents. 1
7 | Topical agents. 2
8 | Dental agents. 1
9 | Radio opaque and contrast media. 6

10 | Radiopharmaceutical preparations. 6

No and) uilad)

1 | Lecture title hours
2 | Preparation and standardization of 1N HCI (known sample).

3 | Preparation and standardization of 1N HCI (quiz and unknown). 2

4 | Preparation and standardization of 1IN 1NaOH (known sample). 2

5 | Preparation and standardization of 1N NaOH (quiz and unknown). 2

6 | Assay of NaOH solution (known sample). 2

7 | Assay of NaOH solution (unknown sample). 2

8 | Assay of sodium benzoate (known sample). 2

9 | Assay of sodium benzoate (quiz and unknown). 2

10 | Assay of Borax (explanation of basic concepts). 2




11 | Assay of Borax (quiz and unknown). 2
12 | Assay of citric acid (known sample). 2
13 | Assay of citric acid (unknown sample). 2
14 | Assay of magnesium hydroxide (known sample). 2
15 | Assay of magnesium hydroxide (quiz and unknown). 2
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No Lecture title hours
1 | Drug distribution. 4
2 | Acid- base properties. 3
3 [ Statistical prediction of pharmacological activity. 3
4 | QSAR models. 2
5 | Molecular modeling (Computer aided drug design). 1
6 | Drug receptor interaction: force involved. 1
7 | Steric features of drugs. 2
8 | Optical isomerism and biological activity. 1
9 [ Calculated conformation. 1
10 | Three- dimensional quantitative structure activity relationships and 1

databases.

11 | Isosterism. 1
12 | Drug-receptor interaction and subsequent events. 1
13 | General pathways of drug metabolism: Sites of drug biotransformation;

R_ole of cy_tochrome _ P_450 mono-oxygenases in oxidgtive 99
biotransformation;  Oxidative reactions; Reductive reactions;
Hydrolytic reactions; Phase Il reactions.

14 | Factors affecting drug metabolism. 2
15 | Drug distribution. 4

No taad) uilad)

Lecture title hours

1 | Preparation and standardization of 0.1N KMnO4 (known sample). 2

2 | Preparation and standardization of 0.1N KMno4 (quiz and unknown). | 2




3 | Assay of hydrogen peroxide solution (known sample). 2
4 | Assay of hydrogen peroxide solution (quiz and unknown sample). 2
5 | Assay of ferrous sulfate (known sample). 2
6 | Assay of ferrous sulfate (unknown sample). 2
7 Preparation and standardization of 0.1Na2S204 solution (known 9
sample).
3 Preparation and standardization of 0.1Na2S204 solution (quiz and 5
unknown sample).
9 | Assay of copper sulfate (known sample). 2
10 | Assay of copper sulfate (unknown sample). 2
11  Assay of Chlorinated Lime (known sample). 2
12 | Assay of Chlorinated Lime (quiz and unknown). 2
13 | Preparation and assay of Lugol's Solution (known sample). 2
14 | Preparation and assay of Lugol's Solution (quiz and unknown). 2
15 | Assay of Alum (unknown sample). 2
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No Lecture title hours
1. Cholinergic agents, cholinergic receptors and their subtypes. 3
2. Cholinergic agonists; stereochemistry and structure-activity 5
relationships (SAR); products; cholinesterase inhibitors.
Cholinergic blocking agent; structure-activity relationships (SAR);
3. Solanaceous alkaloid and analogues; synthetic cholinergic blocking 7
agents and products; ganglionic blocking agents (neuromuscular
blocking agents).
Analgesic agents (SAR of morphine, SAR of meperidine type
4. molecules; SAR of methadone type compounds; N- 3
methylbezomorphans, antagonist type analgesics in
benzomorphans).
5 Analgesic receptors, endogenous opioids; Products; Antitusive 7
agents; Anti-inflammatory analgesics.
Adrenergic agents (Adrenergic neurotransmitters); Adrenergic
6. receptors; Drugs affecting Adrenergic neurotransmission; 11
Sympathomimetic agents; Adrenergic receptor antagonists.
CNS depressant; Benzodiazepines and related compounds;
7. | Barbiturates; CNS depressant with skeletal muscle relaxant 9
properties; Antipsycotics; Anticonvulsants.
No ) cilad)
Lecture title hours
1. | Preparation of salicylic acid. 2
2. | Re-crystallization of salicylic acid. 2
3. | Synthesis of aspirin. 2
4. | Re-crystallization of aspirin. 2
S5. 2

Assay of aspirin (known sample).
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6. ' Assay of aspirin (unknown sample). 2
7. Preparation of nitrobenzene. 2
8. | Preparation of aniline. 2
9. | Preparation of acetanilide. 2
10. | Re-crystallization of acetanilide. 2
11. | Chlorosulfonation of acetanilide. 2
12. | Amination of p-chlorobenzene sulfonyl chloride. 2
13. | Hydrolysis of p-chlorobenzene sulfonyl chloride to sulfanilamide. 2
14. | Assay of sulfa drugs (known sample). 2
15. | Assay of sulfa drugs (unknown sample). 2
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No Lecture title hours
1. Cholinergic agents, cholinergic receptors and their subtypes. 3
2. Cholinergic agonists; stereochemistry and structure-activity 5
relationships (SAR); products; cholinesterase inhibitors.
Cholinergic blocking agent; structure-activity relationships (SAR);
3. Solanaceous alkaloid and analogues; synthetic cholinergic blocking 7
agents and products; ganglionic blocking agents (neuromuscular
blocking agents).
Analgesic agents (SAR of morphine, SAR of meperidine type
4. molecules; SAR of methadone type compounds; N- 3
methylbezomorphans, antagonist type analgesics in
benzomorphans).
5 Analgesic receptors, endogenous opioids; Products; Antitusive 7
agents; Anti-inflammatory analgesics.
Adrenergic agents (Adrenergic neurotransmitters); Adrenergic
6. receptors; Drugs affecting Adrenergic neurotransmission; 11
Sympathomimetic agents; Adrenergic receptor antagonists.
CNS depressant; Benzodiazepines and related compounds;
7. | Barbiturates; CNS depressant with skeletal muscle relaxant 9
properties; Antipsycotics; Anticonvulsants.
No ) cilad)
Lecture title hours
1. | Preparation of salicylic acid. 2
2. | Re-crystallization of salicylic acid. 2
3. | Synthesis of aspirin. 2
4. | Re-crystallization of aspirin. 2
S5. 2

Assay of aspirin (known sample).
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6. ' Assay of aspirin (unknown sample). 2
7. Preparation of nitrobenzene. 2
8. | Preparation of aniline. 2
9. | Preparation of acetanilide. 2
10. | Re-crystallization of acetanilide. 2
11. | Chlorosulfonation of acetanilide. 2
12. | Amination of p-chlorobenzene sulfonyl chloride. 2
13. | Hydrolysis of p-chlorobenzene sulfonyl chloride to sulfanilamide. 2
14. | Assay of sulfa drugs (known sample). 2
15. | Assay of sulfa drugs (unknown sample). 2
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No Lecture title hours
1. | Basic concept of prodrugs; Covalent bonds (cleavable); Prodrugs of 6
functional groups; Types of prodrugs.
2. Chemical delivery systems; Polymeric prodrugs; Types and structure 6
of polymers; Cross-linking reagents.
3. Drug targeting. 4
4. | Project. 4
Combinatorial chemistry; Peptides and other linear structures; Drug
5. | like molecules; Support and linker; Solution-phase combinatorial 5
chemistry.
Detection, purification and analgesics; Encoding combinatorial
6. | libraries; High-throughput screening; Virtual screening; Chemical 5
diversity and library design.
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No Lecture title hours
1. | UV / visible spectroscopy; Sample handling and instrumentation; 10
Characteristic absorption of organic compounds; Rules for calculation
of lambda max and application; Application of UV/visible;
spectroscopy; Problems and solutions.
2. | Infra Red spectroscopy (theory and H-bonding effect; Sampling 14
techniques and interpretation of spectra; Characteristic group
frequencies of organic compounds; Application of IR spectroscopy;
Problems and solutions.
3. | H! —Nucleomagnetic Resonance (NMR) and C'3>-NMR spectroscopy; 12
Introduction, the nature of NMR absorption, chemical shifts and
factors affecting them, information obtained from
NMR spectra, more complex spin-spin splitting patterns,
application of H:-NMR spectroscopy; C3-NMR
spectroscopy: introduction and characteristics, DEPT C!3-NMR
spectroscopy.
4. | Mass spectroscopy: Introduction and interpreting Mass spectra; 9
interpreting Mass spectra fragmentation patterns, Mass behavior of
some common functional groups.
No tand) uilad)
Lecture title hours
1. | Introduction &demonstration to visible spectrophotometry. 2
2. Absorption spectra of known colored solution. 2
3. Absorption spectra of unknown colored solution. 2
4. Beer's law plot of known solution. 2
5. | Beer's law plot of unknown solution. 2
6. | Colorimetric assay of tetracycline (FeCls), known sample. 2




7. | Colorimetric assay of tetracycline (FeCls), unknown sample 2
8. | Colorimetric assay of tetracycline (acid), known sample. 2
9. | Colorimetric assay of tetracycline (acid), unknown sample. 2
10. | Colorimetric assay of streptomycin (maltol, known sample). 2
11. | Colorimetric assay of streptomycin (maltol, unknown sample). 2
12. | Colorimetric assay of streptomycin (oxidized, known sample). 2
13. | Colorimetric assay of streptomycin (oxidized, unknown sample). 2
14.  Colorimetric assay of tetracycline (basic, known sample). 2
15. | Colorimetric assay of tetracycline (basic unknown sample). 2
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