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PHARMACEUTICAL CHEMISTRY SYLLABUS

CHAPTER-1

HOURS: 8

« Introduction to Pharmaceutical chemistry: Scope and
objectives.

« Sources and types of errors: Accuracy, precision, significant
figures.

« Impurities in Pharmaceuticals: Source and effect of impurities
in Pharmacopoeial substances, importance of limit test,
Principle and procedures of Limit tests for chlorides,
sulphates, iron, heavy metals and arsenic.

CHAPTER-2 HOURS: 5

«  Volumetric analysis: Fundamentals of volumetric analysis,
Acid-base titration, non-aqueous titration, precipitation
titration, complexometric titration, redox titration.

« Gravimetric analysis: Principle and method.

CHAPTER-3 HOURS: 7

Inorganic Pharmaceuticals: Pharmaceutical formulations, market

preparations, storage conditions and uses of

« Haematinics: Ferrous sulphate, Ferrous fumarate, Ferric
ammonium citrate, Ferrous ascorbate, Carbonyl iron.

« Gastro-intestinal Agents: Antacids: Aluminium hydroxide gel,
Magnesium hydroxide, Magaldrate, Sodium bicarbonate,
Calcium Carbonate, Acidifying agents, Adsorbents,
Protectives, Cathartics.

« Topical agents: Silver Nitrate, lonic Silver, Chlorhexidine
Gluconate, Hydrogen peroxide, Boric acid, Bleaching powder,
Potassium permanganate.

« Dental products: Calcium carbonate, Sodium fluoride,
Denture cleaners, Denture adhesives, Mouth washes.

« Medicinal gases: Carbon dioxide, nitrous oxide, oxygen.

CHAPTER-4 HOURS: 2

Introduction to nomenclature of organic chemical systems with
particular reference to heterocyclic compounds containing up to
Threerings.

CHAPTER-5 HOURS: 9

Drugs Acting on Central Nervous System

Study of the following category of medicinal compounds with

respect to classification, chemical name, chemical structure

(compounds marked with*) uses, stability and storage

conditions, different types of formulations and their popular

brand names

« Anaesthetics: Thiopental Sodium*, Ketamine Hydrochloride?,
Propofol.

- Sedatives and Hypnotics: Diazepam*, Alprazolam*,
Nitrazepam, Phenobarbital*.

¢ Antipsychotics: Chlorpromazine Hydrochloride*,
Haloperidol*, Risperidone*, Sulpiride*, Olanzapine,
Quetiapine, Lurasidone.

« Anticonvulsants: Phenytoin*, Carbamazepine*, Clonazepam,
Valproic Acid*, Gabapentin*, Topiramate, Vigabatrin,
Lamotrigine.

« Anti-Depressants: Amitriptyline Hydrochloride*, Imipramine
Hydrochloride*, Fluoxetine*, Venlafaxine, Duloxetine,
Sertraline, Citalopram, Escitalopram, Fluvoxamine,
Paroxetine.

CHAPTER-6 HOURS: 9

Drugs Acting on Autonomic Nervous System

Study of the following category of medicinal compounds with

respect to classification, chemical name, chemical structure

(compounds marked with*) uses, stability and storage

conditions, different types of formulations and their popular

brand names

« Sympathomimetic Agents: Direct Acting: NorEpinephrine?,
Epinephrine, Phenylephrine, Dopamine*, Terbutaline,
Salbutamol (Albuterol), Naphazoline*, Tetrahydrozoline.
Indirect Acting Agents: Hydroxy Amphetamine,
Pseudoephedrine. Agents With Mixed Mechanism:
Ephedrine, Metaraminol.

- Adrenergic Antagonists: Alpha Adrenergic Blockers:
Tolazoline, Phentolamine, Phenoxybenzamine, Prazosin. Beta
Adrenergic Blockers: Propranolol*, Atenolol*, Carvedilol.

» Cholinergic Drugs and Related Agents: Direct Acting Agents:
Acetylcholine*, Carbachol, And Pilocarpine. Cholinesterase
Inhibitors: Neostigmine*, Edrophonium Chloride, Tacrine
Hydrochloride, Pralidoxime Chloride, Echothiopate lodide.

« Cholinergic Blocking Agents: Atropine Sulphate?,
[pratropium Bromide Synthetic Cholinergic Blocking Agents:
Tropicamide, Cyclopentolate Hydrochloride, Clidinium
Bromide, Dicyclomine Hydrochloride*.

CHAPTER-7 HOURS: 5

Drugs Acting on Cardiovascular System

Study of the following category of medicinal compounds with

respect to classification, chemical name, chemical structure

(compounds marked with*) uses, stability and storage

conditions, different types of formulations and their popular

brand names

« Anti-Arrhythmic Drugs: Quinidine Sulphate, Procainamide
Hydrochloride, Verapamil, Phenytoin Sodium?*, Lidocaine
Hydrochloride, Lorcainide Hydrochloride, Amiodarone and
Sotalol.

» Anti-Hypertensive Agents: Propranolol*, Captopril*, Ramipril,
Methyldopate Hydrochloride, Clonidine Hydrochloride,
Hydralazine Hydrochloride, Nifedipine.

- Antianginal Agents: Isosorbide Dinitrate

CHAPTER-8 HOURS: 2

Diuretics

Study of the following category of medicinal compounds with

respect to classification, chemical name, chemical structure

(compounds marked with*) uses, stability and storage

conditions, different types of formulations and their popular

brand names of Acetazolamide, Frusemide*, Bumetanide,

Chlorthalidone, Benzthiazide, Metolazone, Xipamide,

Spironolactone.
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CHAPTER-9

HOURS: 3

Hypoglycemic Agents

Study of the following category of medicinal compounds with
respect to classification, chemical name, chemical structure
(compounds marked with*) uses, stability and storage
conditions, different types of formulations and their popular
brand names of Insulin and Its Preparations, Metformin*,
Glibenclamide*, Glimepiride, Pioglitazone, Repaglinide,
Gliflozins, Gliptins.

CHAPTER-10 HOURS: 3

Study of the following category of medicinal compounds with

respect to classification, chemical name, chemical structure

(compounds marked with*) uses, stability and storage

conditions, different types of formulations and their popular

brand names

» Analgesic And Anti-Inflammatory Agents: Morphine
Analogues, Narcotic Antagonists.

« Nonsteroidal Antilnflammatory Agents (NSAIDs): Aspirin*,
Diclofenac, Ibuprofen*, Piroxicam, Celecoxib, Mefenamic
Acid, Paracetamol*, Aceclofenac.

CHAPTER-11 HOURS: 8

Anti-Infective Agents

Study of the following category of medicinal compounds with

respect to classification, chemical name, chemical structure

(compounds marked with*) uses, stability and storage

conditions, different types of formulations and their popular

brand names

- Antifungal Agents: Amphotericin-B, Griseofulvin,
Miconazole, Ketoconazole*, Itraconazole, Fluconazole?*,
Naftifine Hydrochloride.

« Urinary Tract Anti-Infective Agents: Norfloxacin,
Ciprofloxacin, Ofloxacin*, Moxifloxacin.

¢ Anti-Tubercular Agents: INH*, Ethambutol, Para Amino
Salicylic Acid, Pyrazinamide, Rifampicin, Bedaquiline,
Delamanid, Pretomanid*.

< Antiviral Agents: Amantadine Hydrochloride, Idoxuridine,
Acyclovir*, Foscarnet, Zidovudine, Ribavirin, Remdesivir,
Favipiravir.

« Antimalarials: Quinine Sulphate, Chloroquine Phosphate?*,
Primaquine Phosphate, Mefloquine*, Cycloguanil,
Pyrimethamine, Artemisinin.

« Sulfonamides: Sulfanilamide, Sulfadiazine, Sulfametho
xazole, Sulfacetamide*, Mafenide Acetate, Cotrimoxazole,
Dapsone*.

CHAPTER-12 HOURS: 8

Study of the following category of medicinal compounds with

respect to classification, chemical name, chemical structure

(compounds marked with*) uses, stability and storage

conditions, different types of formulations and their popular

brand names

« Antibiotics: Penicillin G, Amoxicillin*, Cloxacillin,
Streptomycin.

-+ Tetracyclines: Doxycycline, Minocycline.

« Macrolides: Erythromycin, Azithromycin.

« Miscellaneous: Chloramphenicol* Clindamycin.

CHAPTER-13 HOURS: 2
Anti-Neoplastic Agents

Study of the following category of medicinal compounds with
respect to classification, chemical name, chemical structure
(compounds marked with*) uses, stability and storage
conditions, different types of formulations and their popular
brand names of Cyclophosphamide*, Busulfan, Mercaptopurine,
Fluorouracil*, Methotrexate, Dactinomycin, Doxorubicin
Hydrochloride, Vinblastine Sulphate, Cisplatin*,
Dromostanolone Propionate.




CHAPTER-T .o 1-24

1.1 Introduction to Pharmaceutical Chemistry
1.1.1 Scope of Pharmaceutical Chemistry
1.1.2 Objectives of Pharmaceutical Chemistry
1.2 €rrors
1.2.1 Types of €rrors
1.2.2 Sources of €rrors
1.3 Accuracy
1.4 Precision
1.5 Significant Figures
1.6 Impurities in Pharmaceuticals
1.6.1 Sources of Impurities in Pharmacopoeial Substances
1.6.2 €ffects of Impurities in Pharmacopoeial Substances
1.7 Uimit Tests
1.7.1 Importance of Limit Tests
1.7.2 Uimit Test of Chloride
1.7.3 Limit Test of Sulphate
1.7.4 Uimit Test for Iron
1.7.5 Limit Test for Heavy Metals
1.7.6 Limit Test for Arsenic

CHAPTER-2.....eeiiiiiiiceiceeccecec e 25-56

2.1 Volumetric Analysis
2.1.1 Fundamentals of Volumetric Analysis
2.1.2 Important Terms
2.1.3 dassification of Volumetric Analysis
2.2 Acid-Base Titration
2.2.1 Theories of Acid-Base Titration
2.2.1.1 Arrhenius Theory
2.2.1.2 Brensted-Lowry Theory
2.2.1.3 Lewis Theory of Acids and Bases
2.2.2 Acid-Base Indicators
2.2.3 Neutralization Curves
2.2.4 Applications of Acid-Base Titrations
2.3 Non-Aqueous Titration
2.3.1 Principle of Non-Aqueous Titration
2.3.2 Types of Solvents Used in Non-Aqueous Titrations
2.3.3 Types of Non-Aqueous Titrations
2.3.4 Indicators Used in Non-Aqueous Titrations
2.3.5 Applications of Non-Aqueous Titration
2.4 Precipitation Titration
2.4.1 Principle of Precipitation Titration
2.4.2 Indicators Used in Precipitation Titrations
2.4.3 Precipitation Titration Methods
2.4.3.1 Mohr's Method
2.4.3.2 Volhard's Method
2.4.3.3 fFajans' Method
2.5 Complexometric Titration
2.5.1 Principle of Complexometric Titration
2.5.2 Theory of Complexometric Titration
2.5.3 Clossification of Complexometric Titration
2.5.4 Chelates
2.5.4.1 Masking Reagents
2.5.4.2 Demasking Reagents
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2.5.5 Methods of €nd-Point Detection
2.5.6 Applications of Complexometric Titrations
2.6 Redox Titration
2.6.1 Redox Indicators
2.6.2 Applications of Redox Titration
2.7 Gravimetric Analysis
2.7.1 Principle of Gravimetric Analysis
2.7.1.1 Law of Mass Action and Reversible Reactions
2.7.1.2 Principle of Solubility Product
2.7.2 Types of Gravimetric Analysis
2.7.3 Methods of Gravimetric Analysis
2.7.4 Applications of Gravimetric Analysis

CHAPTER-3 Inorganic Pharmacetticals................. 57-105

3.1 Haematinics
3.1.1 fFerrous Sulphate
3.1.2 Ferrous Fumarate
3.1.3 Ferric Ammonium Citrate
3.1.4 Ferrous Ascorbate
3.1.5 Carbonyl Iron
3.2 Gastro-Intestinal Agents
3.2.1 Antacids
3.2.1.1 Aluminium Hydroxide Gel
3.2.1.2 Magnesium Hydroxide
3.2.1.3 Magaldrate
3.2.1.4 Sodium Bicarbonate
3.2.1.5 Calcium Carbonate
3.2.2 Acidifying Agents
3.2.2.1 Dilute Hydrochloric Acid
3.2.3 Protectives and Adsorbents
3.2.3.1 Bismuth Subcarbonate
3.2.3.2 Kaolin
3.2.3.3 Talc
3.2.3.4 Zinc Oxide
3.2.4 Cathartics (Purgatives and Laxatives)
3.2.4.1 Sodium Potassium Tartrate
3.2.4.2 Magnesium Sulphate
3.3 Topical Agents
3.3.1 Silver Nitrate
3.3.2 lonic Silver
3.3.3 Chlorhexidine Gluconate
3.3.4 Hydrogen Peroxide
3.3.5 Boric Acid
3.3.6 Bleaching Powder (Chlorinated Lime)
3.3.7 Potassium Permanganate
3.4 Dental Products
3.4.1 Calcium Carbonate
3.4.2 Sodium Fluoride
3.4.3 Denture Cleaners
3.4.4 Denture Adhesives
3.4.5 Mouthwashes
3.5 Medicinal Gases
3.5.1 Oxygen
3.5.2 Carbon Dioxide
3.5.3 Nitrous Oxide
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CHAPTER-4 Nomenclature & Heterocyclic Compounds.....
.......................................................................... 106-123

4.1 Introduction
4.1.1 Clossification of Organic Compounds
4.2 Nomenclature of Organic Chemical Compounds
4.2.1 Trivial or Common System
4.2.2 |JUPAC System of Nomenclature
4.2.2.1 Rules Governing IUPAC Nomenclature of
Branched-Chain Alkanes
4.2.2.2 Nomenclature of Alkenes and Alkynes
4.2.2.3 Nomenclature of Compounds Containing
Functional Groups
4.2.2.4 Nomenclature of Compounds with More
than One Functional Group
4.2.2.5 Nomenclature of Polyfunctional Compounds
Containing More Than Two Identical
Carbon-Containing Functional Groups
4.2.3 Nomenclature of Heterocyclic Compounds

CHAPTER-5 Drugs Acting on Central Nervous System.......
........................................................................... 124-167

5.1 Anaesthetics
5.1.1 Thiopental Sodium
5.1.2 Ketamine Hydrochloride
5.1.3 Propofol
5.2 Sedatives and Hypnotics
5.2.1 Diazepam
5.2.2 Alprazolam
5.2.3 Nitrazepam
5.2.4 Phenobarbital
5.3 Antipsychotics
5.3.1 Chlorpromazine Hydrochloride
5.3.2 Haloperidol
5.3.3 Risperidone
5.3.4 Sulpiride
5.3.5 Olanzapine
5.3.6 Quetiapine Fumarate
5.3.7 Lurasidone
5.4 Anticonvulsants
5.4.1 Phenytoin
5.4.2 Carbamazepine
5.4.3 Clonazepam
5.4.4 Valproic Acid
5.4.5 Gabapentin
5.4.6 Topiramate
5.4.7 Vigabatrin
5.4.8 Lamotrigine
5.5 Antidepressants
5.5.1 Amitriptyline Hydrochloride
5.5.2 Imipramine Hydrochloride
5.5.3 Fluoxetine
5.5.4 Venlafaxine
5.5.5 Duloxetine
5.5.6 Sertraline
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5.5.7 Citalopram

5.5.8 €scitalopram
5.5.9 Fluvoxamine
5.5.10 Paroxetine

CHAPTER-6 Drugs Acting on Autonomic Nervous System..
........................................................................... 168-205

6.1 Sympathomimetic Agents

6.1.1 Direct-Acting Sympathomimetics
6.1.1.1 Norepinephrine (Noradrenaline)
6.1.1.2 €pinephrine (Adrenaline)
6.1.1.3 Phenylephrine
6.1.1.4 Dopamine
6.1.1.5 Terbutaline
6.1.1.6 Salbutamol (Albuterol)
6.1.1.7 Naphazoline
6.1.1.8 Tetrahydrozoline

6.1.2 Indirect-Acting Sympathomimetics

6.1.2.1 Hydroxyamphetamine
6.1.2.2 Pseudoephedrine
6.1.3 Mixed-Action Sympathomimetics
6.1.3.1 €phedrine
6.1.3.2 Metaraminol
6.2 Adrenergic Antagonists
6.2.1 a-Adrenergic Blockers
6.2.1.1 Tolazoline
6.2.1.2 Phentolamine
6.2.1.3 Phenoxybenzamine
6.2.1.4 Prazosin
6.2.2 B-Adrenergic Blockers
6.2.2.1 Propranolol
6.2.2.2 Atenolol
6.2.2.3 Carvedilol
6.3 Cholinergic Drugs and Related Agents
6.3.1 Direct-Acting Parasympathomimetic Agents
6.3.1.1 Acetylcholine
6.3.1.2 Carbachol
6.3.1.3 Pilocarpine
6.3.2 Indirect-Acting Parasympathomimetic Agents
(Cholinesterase Inhibitors)
6.3.2.1 Neostigmine
6.3.2.2 €drophonium Chloride
6.3.2.3 Tacrine Hydrochloride
6.3.2.4 €chothiophate lodide
6.3.2.5 Pralidoxime Chloride
6.4 Cholinergic Antagonists (Cholinergic Blocking Agents)
6.4.1 Solanaceous Alkaloids and Analogues
6.4.1.1 Atropine Sulphate
6.4.1.2 Ipratropium Bromide
6.4.2 Synthetic Cholinergic Blocking Agents
6.4.2.1 Tropicamide
6.4.2.2 Cyclopentolate Hydrochloride
6.4.2.3 dlidinium Bromide
6.4.2.4 Dicyclomine Hydrochloride
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CHAPTER-7 Drugs Acting on Cardiovascular System.........
........................................................................... 206-222

7.1 Anti-Arrhythmic Drugs
7.1.1 Quinidine Sulphate
7.1.2 Procainamide Hydrochloride
7.1.3 Verapamil Hydrochloride
7.1.4 Phenytoin Sodium
7.1.5 Llidocaine Hydrochloride
7.1.6 Lorcainide Hydrochloride
7.1.7 Amiodarone Hydrochloride
7.1.8 Sotalol Hydrochloride

7.2 Antihypertensive Agents
7.2.1 Propranolol
7.2.2 Captopril
7.2.3 Ramipril
7.2.4 Methyldopate Hydrochloride
7.2.5 Clonidine Hydrochloride
7.2.6 Hydralazine Hydrochloride
7.2.7 Nifedipine

7.3 Anti-Anginal Agents
7.3.1 Isosorbide Dinitrate

CHAPTER-8 DiIUrGlics. ... .cevvvveeeieiieeeeeiieeeeeeiin, 993-230

8.1 Introduction
8.1.1 Acetazolamide
8.1.2 Furosemide
8.1.3 Bumetanide
8.1.4 Chlorthalidone
8.1.5 Benzthiazide
8.1.6 Metolazone
8.1.7 Xipamide
8.1.8 Spironolactone

CHAPTER-9 Hypoglycemic Agents........ccceeeneeee.. 231-242

9.1 Introduction
9.1.1 Insulin
9.1.2 Metformin Hydrochloride
9.1.3 Glibenclamide
9.1.4 Glimepiride
9.1.5 Pioglitazone
9.1.6 Repaglinide
9.1.7 Giliflozins
9.1.8 Gliptins

CHAPTER-10 Analgesic & Anti-Inflammatory Agents.......
.......................................................................... 243-254

10.1 Narcotic Analgesics
10.1.1 Morphine Analogues
10.1.1.1 Codeine
10.1.1.2 Diamorphine (Heroin)
10.1.2 Narcotic Antagonists
10.1.2.1 Nalorphine
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10.1.2.2 Naloxone
10.2 Non-Steroidal Anti-Inflammatory Drugs (Nsaids)
10.2.1 Aspirin (Acetylsalicylic Acid)
10.2.2 Diclofenac
10.2.3 Ibuprofen
10.2.4 Piroxicam
10.2.5 Celecoxib
10.2.6 Mefenamic Acid
10.2.7 Paracetamol (Acetaminophen)
10.2.8 Aceclofenac

CHAPTER-11 Anti-Infective Agents..................... 255-293
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INTRODUCTION TO PHARMACEUTICAL CHEMISTRY

VYT IATIARIA DT UR=g

e Introduction to Pharmaceutical Chemistry: Scope and objectives.
¢ Sources and types of Errors: Accuracy, precision, significant figures.
e Impurities in Pharmaceuticals: Source and effect of impurities in

Pharmacopoeial substances, importance of limit test,
Principle and procedures of Limit tests for chlorides,
sulphates, iron, heavy metals and arsenic.

1.1INTRODUCTION TO PHARMACEUTICAL CHEMISTRY

Pharmaceutical chemistry is the branch of chemistry involved
in the design, discovery, and synthesis of biologically active
molecules used as drugs. It focuses on developing new medi-
cines and improving existing drug structures for better thera-
peutic effects.

It is an interdisciplinary field that combines pharmacology,
biochemistry, molecular biology, toxicology, and pharmaceu-
tical technology. The systematic process of developing and
optimizing new drugs is known as drug design.

1.1 VTP IATTRI &1 U=y

VST TR IR &1 98 YRAT ©, off 3Ny & =g |
JUAN fort o9 a1 Sifdes U § Tfsha uefi & e, Wi
3R dxomy ¥ dEfd g H’s’%ﬁuﬁn‘r%ﬁmamaw
gwwum%ma?&m SRR Pt TRa W UR R Hied

|
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Table 1.1: Branch of Pharmaceutical Chemistry (AT 1.1: BHARIfeHd ITa- fag= $t =mam

Description (ﬁawr)

Branch (RTH)
Medicinal Chemistry Deals with the design, synthesis, and development of biologically active drug molecules.
(eiuefta v fagm) ©fas w0 J Tfera e srupaft & fEoTe, TRAW0T 3R f[aH™ &7 31eq9- ST 8 1)
Orﬁ;l:r;il;ltl:;maceutlcal Focuses on the study and synthesis of carbon-containing drug compounds.
et S (@Tsi= Gel ST AiTep] & 3fea 3R TZAU TR Higd giel 21)
Inorganic Pharmaceutical | Deals with inorganic substances used as drugs, pharmaceutical aids, and diagnostic agents.
Chemistry ( (3ferT, eI TETH AR P Toidl % ©U & Suai 8 ard
LR EACEIE) TeTf T SremT HRaT B)

Physical Pharmaceutical
Chemistry (

wHRfEd YaRH A7) ( T

Studies physical properties, stability, solubility, and chemical behavior of drugs.

3R TS HAER BT T BT & )

1

Analytical Pharmaceutical

Involves identification, separation, and quantitative analysis of drugs and pharmaceutical

CEEGIREAEEIE)

Chemistry (XU . substances. -
B IaE fagm) | (@iulRE iR wmiegfedsd uerdf &1 ugaH, JUahur 3R AT ey § Taftd giar §1)
Biochemistry Studies chemical processes and biomolecules involved in living organisms and drug action.

(Ghfad Sfiat & 819 arelt A ufharstt iR SiwfY foran & =nfire o fopsff o7 s1eqd= HRa1 8 )

1.1.1 Scope of Pharmaceutical Chemistry

The scope of pharmaceutical chemistry covers various fields
involved in the discovery, development, analysis, and produc-
tion of medicines.
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Introduction to Pharmaceutical Chemistry

and precision of the measurement.

They indicate the precision of a measurement and include all
certain digits along with the final estimated digit. Only those
digits that are meaningful and provide information about the
measured quantity are considered significant figures.

Zeros may or may not be significant depending on their posi-
tion in a number. Zeros present between non-zero digits are
significant because they represent the exact value.

Examples:

e In 25.05 and 1350, the zeros are significant as they indicate
the actual measured quantity.

e In 0.00035 kg, the zeros before the decimal point are not
significant; they only indicate the position of the decimal
and the magnitude of the number.

The most significant figure is the digit with the highest place

value, usually the leftmost significant digit.

The least significant figure is the digit with the lowest place

value, usually the rightmost significant digit in a measured

value.

1.6 IMPURITIES IN PHARMACEUTICALS

An impurity is any unwanted substance present in a pharma-
ceutical product other than the desired drug substance. These
impurities may arise during manufacturing, storage, or han-
dling of pharmaceutical products.

Impurities may be classified as by-products, intermediates,
transformation products, related substances, interaction prod-
ucts, and degradation products. Inorganic substances are con-
sidered impurities mainly when they are toxic, such as heavy
metals and arsenic.

1.6.1 Sources of Impurities in Pharmacopoeial
Substances

Impurities in pharmaceutical substances can enter from var-
ious sources during manufacturing, processing, storage, and
packaging. The major sources of impurities are:

g gl
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Raw Materials Used in
Manufacture

(Fmfor & wR<h el gaTe)

Process

(Rysfor e e wifvsien)

Reagents Used in Manufacturing]

Manufacturing Processes

(F=for ufeamg)

Material of Plant and
Equipment

(T 3R Iuehvun i araft)

Environment Related
Impurities

(CRERIGEEIRGRRI=)]

v
Adulteration or Accidental
Substitution

(FAreTare a1 SiTehfSeh UfaRITI)

Intermediate Products
(FeTaddt IdTG)

1. Raw Materials Used in Manufacture

Impurities present in raw materials may be transferred into
the final pharmaceutical product during manufacturing. Exam-
ple: Raw materials contaminated with arsenic or heavy metals
may introduce these impurities into the final product.
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Introduction to Pharmaceutical Chemistry

The lower end of the tube is drawn out to a diameter of about 1
mm. Near the constricted portion, a small hole of approximate-
ly 2 mm diameter is made in the side of the tube.

When the stopper is inserted into the bottle containing 70 ml
of liquid, the constricted end of the tube remains above the
surface of the liquid, while the side hole remains below the
lower surface of the stopper.

Spring clip

Rubber cork
(I5R Pih)

200 mm long glass tube with

Mercuric chloride paper

et & e RR &) Tiaex @ 1 feivie: s &1 §3m 1 Sirdr
21 I YT F U Ak 3} U1 Tde W U 2 fciivier T
BT TP BT 5 ST o 2
q 81 B! 70 fAciiciie’ ga arell Siad | T Sl 8, dd el &7
Tgpfd Faar RRT 59 3t Ide ¥ SW @1 8, Fae o g s1e
B! et gag & T BT gl

Upper cork portion
(ST Thich ATT)

Place for HgCl, paper
(HgCl, TR g &l )

8 mm exterpal d\iameter (AL RIS 9aR) Clip
(200 .+, ieft i <t el : . (fereT)
- e e 8 st 6.5 mm mterr.lal diameter
(6.5 A, sriafves =)

(A)

2 mm hole for gas

(e 3 forg 2 e, )

Lower cork portion

(g pidh am)

200 mm long tube portion

(200 T, et Teft o)

(B)

Figure 1.1: A) Gutzeit Apparatus; B) An Alternative Device for Securing Mercuric Chloride Paper

(R 1.1: A) TewiTSe IUHIUL; B) AR FRIgS U &1 JRidd v & fie dwfeus Iy

The upper end of the glass tube is slightly rounded. Two rub-
ber bungs, each approximately 25 mm x 25 mm and having a
central hole of 6.5 mm diameter, are fitted at the upper end of
the tube. These are held tightly together with a rubber band or
spring clip. The two bungs may be replaced by any other suit-
able device that fulfils the same requirements.

During the test, the gas produced passes through the side
opening and then upward through the tube. The lower open-
ing also provides an outlet for any condensed water formed
inside the tube.

Procedure

In the limit test for arsenic, a test solution and a standard
solution are prepared separately. The stains produced by the
two solutions are then compared.

1. Test Solution

e Prepare the test solution as directed in the individual
monograph and transfer it into the generator bottle.

e Add 5 ml of 1 M potassium iodide solution, followed by 5 ml
of stannous chloride acid solution and 10 g of zinc AsT.
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VOLUMETRIC AND GRAVIMETRIC ANALYSIS

AT Ug URTAATT fazayor

¢ Volumetric analysis: Fundamentals of volumetric analysis,
Acid-base titration, non-aqueous titration, precipitation titration,

complexometric titration, redox titration.
¢ Gravimetric analysis: Principle and method.

2.1 VOLUMETRIC ANALYSIS

Volumetric analysis is a quantitative analytical method in
which the volume of a solution of known concentration re-
quired to react completely with the analyte is measured. From
the volume and concentration of the standard solution used,
the concentration or amount of the unknown substance can be
determined.

In other words, volumetric analysis or titration is the process
of measuring the volume of one solution required to react
completely with another solution. It is also known as titrimet-
ric analysis.

The commonly used apparatus in volumetric analysis include
pipette, burette, measuring cylinder, volumetric flask, and
conical (titration) flask. During titration, a conical flask is gen-
erally preferred because its shape allows easy mixing of the
solutions and helps prevent loss of the titrant by splashing.

2.1.1 Fundamentals of Volumetric Analysis

The basic principles of volumetric analysis are as follows:

1. The solution to be analysed contains an unknown amount or
concentration of the substance to be determined.

2. A reagent of known concentration is allowed to react with
the analyte. An appropriate indicator, such as phenolphtha-
lein, may be used to detect the completion of the reaction.

3. The point at which the reaction is considered complete is
called the end point of the titration.

4. During titration, the volume of the standard reagent re-
quired to react completely with the analyte is accurately
measured.

5. The known volume and concentration of the reagent, to-
gether with the balanced chemical equation, are used to
calculate the amount or concentration of the unknown sub-
stance present in the solution.

2.1.2 Important Terms
1. Assay: An assay is the quantitative determination of the
percentage purity or potency of the active principle pres-
ent in a specified quantity of a medicinal substance.
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Volumetric and Gravimetric Analysis

weak base whose unionized and ionized forms have different
colours. For an acidic indicator:
Hin=H*"+In"~
¢ In an acidic medium, ionization is suppressed due to the
common ion effect, so the unionized form predominates.
¢ Inan alkaline medium, ionization increases, producing more
In-In~, which shows a different colour.
According to the law of mass action:
[H'] [In7]
[HIn]

[HIn]
[In7]

Therefore,
[H*] = KIn

Taking negative logarithm:

In~ -
pH =-log KIn+log{ﬁ]]- or pH = pKin+log [[ilr;n]]
Here, KIn is the dissociation constant of the indicator. The
colour of an indicator depends on the ratio of its ionized and
unionized forms, which changes with pH.
For a suitable indicator, the pH at the equivalence point should
lie within its transition range.

P sHafd 9T Safid Ul & T SeT-3(a 81 &1 iy
Jad & foe:
Hin=H"+1In"~

. TR T B GHSHTEA UHTG & HRUT RS0 HH 81 S g,
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. T A H TgeR0T 9¢ OTdl 8, Y In- 31 9 St @
3R g 3ol W1 UG RRfd Brar gl

S8 SITTCH 2 % o7  SFTAR
S UL
"= [Hin]
3Hd:
, . [HIn]
[H*] = KIn [In]
FUTHD TS A T I8 y
pH = -log KIn+10g{H—?n]]' ik PKin+lag [[II{I}H]]

T8 Kin Ga& BT faHier RRIE 81 Ya® &1 1 39S SafHd aur
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Table 2.1: Selection of Indicators for Different Acid-Base Titrations

(@TferenT 2.1: fafie spa-&R SrgaTYHl & e Gaei &1 9am)

Titration Between pH at End Point Common Indicators
ERCIEEE ) (3ifaw fig wR pH) (TTHTY JAP)
Weak acid + Strong base Alkaline range Thxmol blue (%I'Ig'ﬁhﬁ &]), Phenolphthalein
(G 3T + UEd &) (&R TR , Thymolphthalein (
Strong acid + Weak base Acidic range Methyl orange (&I?-I'I%FT &IﬁTxl) Methyl red (ﬁﬂﬂ%ﬁ
(VIS 3% + God &) (3f%fTT TR , Bromocresol green )

(b) Resonance Theory

According to resonance theory, acid-base indicators are gen-

erally organic compounds whose colour changes because their

molecular structure changes in acidic and alkaline media.

« Different structural forms absorb different wavelengths of
visible light and therefore show different colours.

e Change in pH alters the electronic structure and resonance
of the indicator.

e Greater resonance or conjugation may produce a coloured
form.

Example: Phenolphthalein

Phenolphthalein is colourless in acidic medium but becomes
pink/red in alkaline medium due to formation of a resonance-
stabilized ionic form. Thus, the colour change of an indicator
is mainly due to structural and electronic changes caused by

HO )
OH HO 0
2 o ’
OH Q O OH Q Q
0 —_— —_—> Y4
| (L (Lo
0 €00 co0

Colourless

pH.
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Volumetric and Gravimetric Analysis

2.4.1 Principle of Precipitation Titration

Precipitation titration is based on the formation of an insol-
uble or sparingly soluble precipitate when two ionic species
react. The reaction should be rapid, complete, and produce a
compound of very low solubility.

For example, when silver nitrate is added to a chloride-
containing solution, silver chloride (AgCl) precipitates:

Ag* + Cl” - AgCll
The precipitation depends on the solubility product constant
(Ksp). For AgCl:

Ag* + Cl” - AgCll
When the ionic product exceeds the Ksp value, AgCl begins to
precipitate.
Here, [Ag*] and [Cl7] represent the molar concentrations of
silver and chloride ions, respectively.

2.4.2 Indicators Used in Precipitation Titrations

Indicators are used to detect the end point of precipitation
titrations by producing a visible colour change near the equiv-
alence point.

Adsorption Indicators

Adsorption indicators are organic dyes that get adsorbed on
the surface of the precipitate. Near the end point, this adsorp-
tion causes a distinct colour change. They are mainly used in
Fajans’ method. For example, fluorescein is used during the
titration of chloride ions with AgNO3 in neutral or slightly
alkaline medium.

2.4.1 ATEYVT AT BT RIgid

A& STHTI I Rygid TR Sed 8, foraw &l smafes vt
ffferar B 7 3y faci a8y st §1 Hfifshar
Eﬂa,gaznﬁ@r TR 5 & ara A erdd 4 faagan
EiNIl

IR & o, od FaR1gs gard faerg o Ryear Argde fareman i
g, @ RicR FARTSS &7 3a&Y §d1 6:

Ag"+Cl” - AgCll
%ﬁﬁeﬁwﬁﬁw %A fRRI® (Ksp) R AR R 81 Agcl &

Ag" +Cl” - AgCll
TG S TUHET &I HH Ksp I 31% 8 o1aT §, a9 AgCl T
&Y FHT URH &1 STl & |
gl [Ag*] TUT [C17] SHHRT: RieaR 3T 3R FARTSS M BT AIeR
Tigdl & 22id B

2.4.2 GAYT IFHTUA H TgTH AP
AEYUT AT B g fig & Fidve W &7 ufkadd I axdb
3ifor fig &1 a1 @ & o Yae! &1 IudT fora ST ¢ |

ST Yad

SIRIRIYUT Yadb T HIEH o/ BId 8, o SG8T P Jdg |
SR 8o 21 3ifaw fiig & Fiebe g arftreiwor wy S uRads
S BT § | ST SUTNT T U J Broy e # farar smar g1
TR & o, IR A1 Geob &RIT AIeqH | FARSS I Dl
AgNO; & TTY STATIA HRd THY TR BT ST LD & =4
# g ST B

Table 2.4: Common Adsorption Indicators (AT 2.4: ATHTA Sfer=rrooT BCED)

Indicator (JdP) Used For WD

End-Point Colour Change

(aifére fig R T uRad)

Conditions mﬁm

Fluorescein Cl5, Br~, I with Ag* Yellow-green — Pink Neutral or weakly alkaline
(TR (Ag* &I CI, Br, 1) (dTeTT-8T — Tara) (S o1 gad &)
Dichlorofluorescein Cl7, Br™ with Ag* Yellow-green — Red H4.4-7
(STSRIRIFIRRA) (Ag* & 914 CI°, Br) (efT-g=T — T pH =
Eosin Br~, I” with Ag* Pink — Red-violet Ethanoic acid medium
CEUGE) (Ag* & 91 Br-, [7) (TS — STA-ST) QIS 37T HIH)
Tartrazine Ag* with halide/thiocyanate ions Colourless — Green Suitable titration conditions
GHELR) (RATSS/ATINRE I & WY Agh) FTEH - &) (SUga AT TRfRUfra

Miscellaneous Indicators
Miscellaneous indicators are used in precipitation titrations
where the end point is detected by a specific colour change.

Diphenylamine Indicator
Diphenylamine is used in the determination of zinc with
potassium ferrocyanide. Zinc reacts with ferrocyanide to form
insoluble zinc ferrocyanide:
2[Fe(CN)g]*™ + 3Zn** + 2K* - K,Zn3[Fe(CN),],
The indicator system involves:
[Fe(CN)g]*~ + e™ — [Fe(CN)e]*"
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SIBATNH BT IUTNT Ui R HRIMEAES & TerdT I SRkl
¥ FufRor & forar ST 81 SIdn, BRIWEAES & Wiy SHffehar B
YT e HRAISAZS ST &:

2[Fe(CN)g]*™ + 3Zn?* + 2K* - K,Zn3[Fe(CN)¢]»
e @3 1 g srftiferar gt &:

[Fe(CN)e]*™ +e™ — [Fe(CN)e]*
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3PpTaf® Nufear

Pharmaceutical formulations, market preparations, storage conditions and uses of

e Haematinics: Ferrous sulphate, Ferrous fumarate,

Ferric ammonium citrate, Ferrous ascorbate, Carbonyl iron.
¢ Gastro-intestinal Agents: Antacids :Aluminium hydroxide gel,

Magnesium hydroxide, Magaldrate, Sodium bicarbonate,

Calcium Carbonate, Acidifying agents, Adsorbents, Protectives, Cathartics.
o Topical agents: Silver Nitrate, lonic Silver, Chlorhexidine Gluconate,
Hydrogen peroxide, Boric acid, Bleaching powder, Potassium permanganate.

o Dental products: Calcium carbonate, Sodium fluoride,
Denture cleaners, Denture adhesives, Mouth washes.
e Medicinal gases: Carbon dioxide, nitrous oxide, oxygen

3.1 HAEMATINICS

Haematinics are substances that help in the formation of blood
and increase the haemoglobin level in the body. They are main-
ly used for the prevention and treatment of anaemia, partic-
ularly anaemia caused by deficiency of iron, vitamin B12, or
folic acid.

3.1 Yoqdad® shuferar

Tadaticr SN 3 Uard § S TRR 7 Yad & Fafor & gerar st

§ T STARdIe P AT FeTlt § | ST T SUANT IadTeddm H

ApYUH R IR H fbar Srar B, vy ®u ¥ 39 Tadreuar #

%ﬁ?ﬁ'&’,ﬁﬂiﬁ?BlZﬂTWWﬁﬂ%Wmﬁ?ﬁ
|

Classification of Haematinics ’

(ErfefAam w1 affezon)
|
¢ + v $
Iron Preparations Maturation Factors Haematopoietic Growth Factors Miscellaneous Haematinics
(e siufaat) ’ ‘ (aRuaadr &RE) ’ (¥ FAmfor gig re) ‘ (o= grafefRem)
I I L
+ ¥
Oral Preparations Parenteral Preparations ﬁtamin B12 Preparations Folic Acid Preparations « Erythropoietin * Copper
(R siwfaa) (= sftwfer) (Frarf= B12 shwfat) (WForer st sitsfrat) (qRefasRA) (@tam

« Ferrous sulphate « Iron dextran « Cyanocobalamin « Folic acid « Epoetin alfa « Cobalt

(SR Fehe) (SR 3TH) (STRTTeT) (PifRrer ar<t) (Quitsfest srewhm) (eTeR)
o Ferrous fumarate « Ferric carboxymaltose « Hydroxocobalamin « Folinic acid / Leucovorin « Epoetin beta « Riboflavin

(SR8 TRE) (ShRep reTaiATeE ST (GESEEIEIEISIER)] (wiferfes e / (qutsfe dften) (QEEIEEIEE)]
« Ferrous gluconate e Methylcobalamin )

(TR" THIHT) (PruTseentaTenta)
« Ferrous succinate

(@ TR
« Ferrous ascorbate

(€ U&pisic)
e Ferric ammonium citrate

(R smifr Tgge)
« Carbonyl iron

(T SmaRe)

3.1.1 Ferrous Sulphate

Ferrous sulphate is an important iron preparation widely used
as a haematinic for the prevention and treatment of iron-defi-
ciency anaemia.

¢ Synonyms: Green vitriol, iron vitriol, ferrosi sulphas

e Chemical Formula: FeS0,-7H,0
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¢ On exposure to moist air, it undergoes oxidation and be-
comes coated with brown basic ferric salts, while exposure
to dry air may cause loss of water of crystallisation.

e Preparations containing ferrous sulphate should also be
kept out of the reach of children, as accidental ingestion of
large amounts of iron may cause serious poisoning.

Pharmaceutical Preparations
1. Ferrous Sulphate Tablets

2. Ferrous Sulphate Syrup

3. Ferrous Sulphate Oral Solution

Market Preparations
1. Fer-In-Sol

2. FeroSul

3. Slow Fe

4. Iron Supplement

5. Mol-Iron

iran m‘ )
ACTIVE

MIND@

3.1.2 Ferrous Fumarate

Ferrous fumarate is the ferrous salt of fumaric acid and is wide-

ly used as an oral haematinic for the prevention and treatment

of iron-deficiency anaemia.

e Synonym: Iron(Il) fumarate

e Chemical Formula: C,H,FeO,

e Standard: It contains not less than 93% of C,H,FeO,, cal-
culated with reference to the substance dried to constant
weight at 105°C.

Preparation

Ferrous fumarate is prepared by double decomposition. A hot
aqueous solution of ferrous sulphate is slowly added to a solu-
tion of sodium fumarate with continuous stirring. The sparing-
ly soluble ferrous fumarate separates as a precipitate, which is
then filtered and dried.

Physical Properties

1. Appearance: Reddish-orange to reddish-brown powder.

2. Nature: May contain soft lumps producing yellow streaks
on crushing.

3. Odour: Little or practically odourless.

4. Taste: Astringent.

5. Solubility: Practically insoluble or slightly soluble in water;
very slightly soluble in alcohol.

Chemical Properties

1. Stable to oxidation and hydration.

2. More stable in warm and humid conditions than ferrous
sulphate.

3. Its stability makes it suitable for solid oral dosage forms.
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3.3 TOPICAL AGENTS

Topical agents are substances that are applied externally to the
skin or mucous membranes to produce a local effect. They may
act as protectives, adsorbents, antimicrobial agents, astrin-
gents, or other locally acting pharmaceutical agents.

3.3 911 YT @1 situferat

3fermes,

eI 94T 1 i 3 uerd € o R uyTe S &4 & forg
T 91 AT et R e T U ¥ @A S gl QRETED,
ORISR, Hpladh AT 30 RIF UG Iad B
areft 3Nl & U H 1 B bt ol

Table 3.4: Classification of Topical Agents Based on Chemical Origin

(TFTPT 3.4: IS IART & YR TR VI fufrf o1 auffewon)

Type (YPR) Description (ﬁHTUT) Examples (3GIg<Ul)
Organic Topical These agents are organic compounds used locally on the skin or | Zinc Stearate (i WERR©),
Agents q mucous membranes. @ BTEH® AT BId § oTTeT ITART @@= a1 Povidone-lodine
= airafra) T el R R = fohar S 81y -

Inorganic Topical These are inorganic substances used for their local protective, Talc (&), Zinc Oxide (&
Agents ( ] antimicrobial or astringent effects. (& K EAGIEGS 13I3T2f Eﬂﬁ % ISECal 3HIHIgS), Calamine
Sfrufiram) RITIg TRee, MR a1 Yepiaeh UHTd & forg fobalm &ttt g 1) (PTHTS)

Table 3.5: Classification of Topical Agents Based on Pharmacological Action

(arfereeT 3.5: fwehta fopar & SMyR W= R SiwfRr &1 avffeom)

Type (YPRR) Description (faazun) Examples (3GTgUI)
Protectives and These agents form a protective layer over the skin and may also
Ad§orbent.s _ adsorb moisture or irritating substances. Talc (é?m’"), Zinc Oxide
(TRe® Td @ STl el TR Ueb YREfTeHD TR STl © ol i a1 Jisieb yerdf b (ECEEICSIES)
i) SifrRiror oft R FHH §)
Antimicrobial . I . h, o Y . Potassium Permanganate
Agents These agents either kill microorganisms or inhibit their growth. : Silver
QTR iRy | (@ ST e 1 T 1 € A ST gf 1A € Nitrate (Riea T229)
Astringents cause contraction of tissues and precipitation of surface
Astringents _ proteins, thereby reducing sez;fztcli)ns and providing a protective Alum (fpea), Zinc
fufirgt) - SR et 3 S e T S 7 3 q 3 Sulphate (Sie Tethe)
O |1 HH BT § 3R RETHAS YU I a1 8 1)
Miscellaneous These include substances hav1i1g special topical applications that do Sulphur m,
Asents not fall clearly into the above groups. Sulphur-containing
(ﬁﬁugaﬁcrm% (@9 THE # 3 Terd e g1a ¢ e Ly g Sudi g g, Afe Compounds
9 SIS T4 H W ¥ I FEferd 9al 8id 1) (AR gad TIfiT)
Antimicrobial Topical Agents W‘Eﬁ arer Situfrar

Antimicrobial agents are substances that destroy microorgan-
isms or inhibit their growth. Depending on their action, they
may be either microbicidal, which kill microorganisms, or
microbiostatic, which inhibit their multiplication.

Types of Antimicrobial Agents
1. Antiseptics
Antiseptics are substances applied to living tissues such as skin

and mucous membranes to inhibit or destroy microorganisms
and prevent infection.

2. Disinfectants

Disinfectants are antimicrobial substances mainly applied to
non-living objects and surfaces to destroy pathogenic micro-
organisms. They are commonly used for maintaining hygienic
conditions in hospitals, laboratories and homes.
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Storage Conditions
1. Denture adhesives should be stored in a cool, dry place.

2. They should be kept in a well-closed container and protect-
ed from excessive heat and moisture.

3. They should be used according to the manufacturer’s
storage instructions and before the stated expiry date.

Pharmaceutical Forms

1. Denture Adhesive Creams
2. Denture Adhesive Powders
3. Denture Adhesive Pastes

4. Denture Adhesive Pads

5. Denture Adhesive Strips

Market Preparations

1. Fixodent

2. Super Poligrip

3. Secure Denture Adhesive

YSRUI

1. $OT gTd Ruer are genlf &1 33 o I WM W Jufed
P AT

2. 3% S oRE §¢ U H RaT A1t quT rafdie THf ok 7
GRf&ra @ A1

3. 391 IUaNT fAmtar gRT fou U vsRur R qut gt fafy &
SR AT AT

susha =g

1. PHW afd faueH are HH
2. P afd e arem gof
3. PAF &fd UM aram i
4. pRA S RupH ad ¥y

3.4.5 Mouthwashes

Mouthwashes are aqueous oral preparations used to rinse the
mouth. They provide cleansing, deodorizing, refreshing, anti-
septic, antiplaque or anticaries effects. They may contain an-
timicrobial agents, astringents, flavouring agents, sweeteners,
humectants, surfactants, buffers and colouring agents.

Types of Mouthwashes
Mouthwashes may be classified according to their principal
action as follows:

1. Plaque-Inhibiting Mouthwashes
These preparations help reduce the formation and accumula-
tion of dental plaque.

2. Antigingivitis Mouthwashes

These preparations help reduce gingival inflammation and
support the prevention or management of gingivitis.

3. Fluoride Mouthwashes

Fluoride-containing mouthwashes help to:

¢ Strengthen tooth enamel

¢ Promote remineralization

¢ Reduce demineralization

¢ Prevent dental caries

3.4.5 J@ VaTAa®

HE V&ITeI Sieild JErd datal &, et SudivT 7@ &1 44 & fog
fopar SITaT 81 T TS, gHfeATRIS, mwﬁuaqa—?
aaq@mﬁaﬁa{waamﬁsﬁqmmm%@ﬁmsﬁ
Uer, Wb, WIGHR®, TRD, HEdRED, YSAihd U, Ih
qUT TTHRS v WA & I 2
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ERISIRCEIES
1. & ufgT-Ah q@ verae
géuﬁmaatr@aﬂésﬁufwammaﬁmmﬁﬁmm
|
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Y TRl A B Yo Bl HH A qUl TYSTRNY BT AHUTT A1
Teit H Igrdl Xl o |
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Table 3.9: Common Ingredients of Mouthwashes (ﬂTﬁTﬂ 3.9: AISYTIN & HTHTI YcPh)

Ingredient (Yc®)

Function / Description (&7 / faavun)

Examples (3GIgxXUI)

Antimicrobial
Agents

(RIS i 3 e el )

These substances help reduce the number of
mlcroorgamsms present in the oral cavity.

@ gard g@%a@mﬁ&mﬂa‘rﬁmﬁm

Chlorhexidine (@FIRgfRITS), Hydrogen
Peroxide T , Cetylpyridin-
ium Chloride RIRTZS),
Certain Essential Oils (& ISP )
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NOMENCLATURE & HETEROCYCLIC COMPOUNDS
AP Ud fauaas g gifte

¢ Introduction to nomenclature of organic chemical
systems with particular reference to heterocyclic
compounds containing up to Three rings.

4.1 INTRODUCTION

Nomenclature is the systematic method of naming chemical
compounds so that each compound can be identified clearly
and accurately. The IUPAC (International Union of Pure and
Applied Chemistry) provides standard rules for naming or-
ganic compounds based on their carbon skeleton, functional
groups, substituents, unsaturation, heteroatoms, and stereo-
chemistry.

In pharmaceutical and medicinal chemistry, heterocyclic com-
pounds are especially important because many drugs contain
nitrogen, oxygen, or sulfur atoms in their ring structures. Com-
mon examples include pyridine, pyrrole, furan, thiophene,
imidazole, pyrazole, indole, quinoline, benzimidazole, purine,
carbazole, and phenothiazine.

Organic chemistry is the branch of chemistry that deals with
carbon compounds. Carbon atoms can join with one another
to form long chains and rings, a property known as catena-
tion. Organic compounds may also contain elements such as
hydrogen, oxygen, nitrogen, sulfur, phosphorus, and halogens.
The study of organic chemistry includes the structure, homolo-
gous series, isomerism, and functional groups of organic com-
pounds.

4.1.1 Classification of Organic Compounds

Organic compounds can be classified on the basis of following
two ways:

1. On the basis of structure, and

2. On the basis of functional group.

4.1 9R=g

AHRYT IS DB Bl A1 7 B U afeyd fafdr g, oy

U Tl B WY AR Gl Tgd b1 Off Heb | SRIPT Y T

SVgEd YU WY BIad AD! & AHHRUT & o A a0

Wmﬁiamﬁwwm WI? ﬂ@ﬁmﬂmﬁm
TRATL3T quT T & 3MYR TR

m“g il

ety ue iy warE & fvramg aiffie! &1 fovy 78 g,
wﬁ?maﬁuﬁu‘raﬁ qorg T H ATSCIor, SHTqiTo a1 T
m@ﬁﬁtrra’hfe,ﬁ:r, BIESUSH

R, Tl qeT AUTTS e &1

MRS Gl b A R
3feg fosar SITaT g TRATY] 30 | JSHR et 4aqans aur
IO S G § | S I[01 B 4RIA Bl Sl § | B AfiTep! &
BIZSISH, SfRIeH, ATSeIoH, Teh, BIRBIRY YT galer oY dd
\} JUFRT &) T & | HTD TR F ST § HefD AT
aﬁwgwaﬁu%vﬂwwamﬁmmwjrw&rw
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4.1.1 HTfe NRHY BT w0
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2. fopaTess WHE & SMUR R

Table 4.1: Classification of Organic Compounds on the Basis of Structure

(@TRIBT 4.1: TEAAT & SATYR W SIS GIRIDI BT GiifpRon)

Class (T:I"f) Subclass (T:"W‘f) Examples (3GIgUl)
Open Chain or Acyclic Compounds (gl %@ aTd T AP A1)
Saturated o Methane (ﬁﬁaﬂ) - CHy; Ethane (QQ"D - C,Hg; Propane (Eﬁ'a:D - C3Hg;
(GG Butane (@3@71) - C4H;0; Pentane (ﬁ%ﬂ) - CsHyz
Unsaturated . Ethene (@) - C,Hy; Propene (u‘m‘iwr) - C3Hg; Butene (@13370 - C,Hg;
(STEqW) Ethyne (TYTg) - C,H,; Propyne - C3Hy4; Butyne (&cTeH) - C4Hg
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An IUPAC name is generally based on the parent hydrocarbon, 39 U&fd .ﬁ faﬂﬁ aﬁf T AH A IHb He BI3gIopler,
substituents, multiple bonds, and functional groups presentin  WIQTID], Sgeitl quT fshareres Twgl & YR WR (i foam e

the molecule.

Bl

Table 4.7: Components of an IUPAC Name
(AT 4.7: IUPAC AT & UCH)

Component (dcd) Significance (Hg<d / m

Secondary Prefix

(fefras Iurh)

Indicates substituents or branches attached to the parent chain.

(% HTe 2Tl & O[S Ufaeaeh! ar < & exifar 81)

Primary Prefix

emufire IuT)

Indicates a cyclic structure, e.g., cyclo-.

ﬁaﬁnﬂmﬁm% @lﬁcyclo—l)

Root Word Indicates the numl?er of garbon atoms in the‘selected principal carbon chain.
(@ ) (AT G- HTe Tl H Hra- URATISHT Bt TBIT D &R & 1)

Primary Suffix Indicates saturation or unsaturation, e.g., -ane, -ene, -yne.

TS vow) (T a7 SR BT ST 8, S -ane, -ene, -ynel)

Secondary Suffix

Indicates the principal or main functional group.

(s v (A a1 Y=

FfHS T B! AT B 1)

The word root represents the number of carbon atoms pres- Isa-HI HH wﬁquﬂqéﬁaﬁmaﬁ T,

ent in the principal chain, while prefixes and suffixes provide

] [, Tpig TS, dgadl auT

information about substituents, cyclic structures, multiple fobareres gl & SR | SHBRI Y& Hd gl

bonds, and functional groups.

Table 4.8: Word Roots and Hydrocarbon Names

(@TTRIPT 4.8: T < Td FISSIBIE & ATH)

Molecular Formula (3T0Tfd® JA) Name (-TH)

CH, Methane (HgM)
C2He Ethane (T29)
C3Hg Propane (J109)
CsHio Butane (55‘@7{)
CsHio Pentane (U=e)
CeHis Hexane (85)
C7H1e Heptane (@97)
CgHig Octane (3{fde)
CoHao Nonane (A1)

C10Ha2 Decane (S&)
C2oHa2 Icosane / Eicosane (33 / SHI9A)
C3oHs2 Triacontane (CRATHI<H)

Different Types of Carbon

Carbon atoms can be classified according to the number of

other carbon atoms directly attached to them:

1.Primary (1°) Carbon: A carbon atom directly attached to
one other carbon atom.

2.Secondary (2°) Carbon: A carbon atom directly attached to
two other carbon atoms.

3. Tertiary (3°) Carbon: A carbon atom directly attached to
three other carbon atoms.
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f. Numbering in Substituted Heterocycles

When substituents are present in the heterocyclic ring, num-
bering generally begins from the heteroatom, which is as-
signed position 1. The direction of numbering is then selected
so that the substituents receive the lowest possible locants.

0,

2-Propyloxirane'

g. Selection of the Parent Heterocycle

For monocyclic heterocycles having the same ring size, the
structure containing the maximum number of non-cumulative
double bonds is considered the parent compound.

VANWAN

Oxiane Aziridine

h. Naming Partially Unsaturated Heterocycles

When a heterocyclic ring contains fewer double bonds than
the corresponding fully unsaturated parent system, prefixes
such as dihydro- or tetrahydro- are used.

/

Azepine

i. Priority During Numbering

During numbering, when applicable, the saturated position is
given preference so that the correct and lowest set of locants
is obtained.

O

£. ufawnfa fauwes! # wHieT

e faves 9o # ufaRiue IuRd 8, d SHie JHHd:
fawe TRmTy) ¥ YRy f3an STaT § SR I w1 e o 8 1 $9%
1S SHHIH P [I-M T UHR gt It 8 o vfaumdest &1 guriva
I HH WIMiP U |

NH

Br

2-Bromo-3-methylaziridine

g. ga fawwass &1 99+

UM 9T THR TS Th<h iy f[auHash g AT & a8 TRa-1 qd

u;?gnﬁaﬁ% o srd=rt fgaelf &1 siftpan T=m Iufid
|

AN/

Azepine Azocine

h. 316 =0/ SRAqw fawHwsh! BT ATHHI0T

9 forht fawrersta o & 39% Yefdd yofa: Sriqe ga oF &t

o1 # A fese IURRG g, @1 ST3eIegI- A1 CCTRIRgl- ol Ul
T YT fobar ST 81

o )

2,3-Dhydroazepine

4,5-Dihydroazepine

i. HIG &b SR UTAfA®r
ST Pl T, STE B‘rﬂaﬁwﬁm@waﬁaﬁr%
mﬁ?ﬂ%ﬁawruﬁan H1 g U 1 9 |

.

1-Ethyl-4—-methyl-4,S-dlhydroazepme 1-Ethyl-5-methyl-2,3,4,5-tetrahydroazepine
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Drugs Acting on Central Nervous System

They are mainly used in major surgical procedures and
certain obstetric procedures.

(&1 SUTNT TA: TSI U foparaef ad1 $© wgfd uieharsi o

They are commonly used in minor surgical procedures,
dentistry, and regional anaesthesia.

(&FTohT IUANT THIa: BIST /ed fomanadl, <a fafdrean aur &g

faan STar g 1) fgaen 7 frar Srar 81)
Continuous monitoring and maintenance of vital functions Extensive support of vital functions is generally not
are essential. required.

W—?ﬁ%ﬁﬁ%%ﬂﬁﬁwwm
)

mmma:eﬁaq-zwmsﬁ%?wwﬁqaﬁa{mwﬁ
)

The patient becomes unconscious.

SQERRIGISISIED!

The patient usually remains conscious.

QI G gad e e l)

Their main site of action is the central nervous system (CNS).

(&1 T fohaT-Id S dfeT d (CNS) BT 8 1)

Their main action is on peripheral nerves, where they
block nerve impulse conduction.

(&1 g e ufeltg dfferall R I 8, wiet & <ifier st

P RO DI ABA 5 1)
Examples: Nitrous oxide, Halothane, Sevoflurane, Propofol, Examples: Lignocaine (Lidocaine), Procaine, Bupivacaine,
Thiopentone. Tetracaine.
(SCTERTT: TSy SRS, T, YT, TUHId, Y= 1) (SCTERUT: feriih (fersidhe), Uidh+, gftdThH, celdhH )
Stages of General Anaesthesia = Hga & W‘IT‘I?

1. AGTE ITRIT: T8 3T FYdd & 49 §RI IRR H Jax B
J URY Bl & 3R AT U 819 I gl ¢ | 59 a1 H 497
YT Ufad I 99 38

2. UETY 3aRT: T8 TR AT & A T URY gl I Agar
I BT T I8l 8| 59 QR A7 H Ieern, Freearn, I a1
IR IR nfafafat fiears ¢ god g

3. 31y a1 B aRT: 3T TR B IR TRI H faufra fear
ST 2 | P 3 TeRTE wg W ufaad - T 8 W €,
BTy HEufREt R g Sdl € 49 He 8 §idT 8, e
HH B AT & IUT €33 TIfd §¢ Ghdl

4. TG UTHTT BT HTRIT: TF TRIT FYdD DI ATID AR &
BRI IO BIclt B 3R Agar Bt foharsif # iR srawre Yar et
21 SUP DR 4T b, IRTRUN fIBadr aur Ig & It

1. Stage of Analgesia: It begins with inhalation of the anaes-
thetic and continues until loss of consciousness. During this
stage, respiration and reflexes remain normal.

. Stage of Delirium: It extends from loss of consciousness to
the beginning of surgical anaesthesia. The patient may show
excitement, shouting, crying, or uncontrolled movements.

.Stage of Surgical Anaesthesia: This stage is divided into
four planes. With increasing depth of anaesthesia, reflexes
gradually disappear, skeletal muscles relax, respiration be-
comes depressed, blood pressure falls, and heart rate may
increase.

4.Stage of Medullary Paralysis: This stage occurs due to
anaesthetic overdose and causes severe depression of the
medulla. It may lead to cessation of breathing, circulatory

failure, and death.

g

‘ Classification of General Anesthesia

(@ fRAg)as @ aeffazon)
|
General Anaesthetics
(@ Rigas)
|
¥
Inhalational Anaesthetics Intravenous Anaesthetics
(&9 ZR1 fAgkaen) (iR Figkaa)
] I
L 4 + ¢
Gases (71¥) Liquids (&) Inducing Agents Dissociative Anaesthetic Opioid Analgesic Benzodiazepines
« Nitrous oxide « Ether (3:R) (R iRka gsie) (Fraifagfea Rigaes) (3if3iEs Agammeer)| | (ESiEmmtuE)
[EEGEIESIES)] « Halothane (g¢13+) « Thiopentone sodium « Ketamine « Fentanyl « Diazepam
« Cyclopropane « Enflurane (QT9I) (YU TifEam) (heTaTE) (Therfer) (STTSUR)
(TSI « Isoflurane (STETITRIR)  Methohexiton « Lorazepam
« Xenon - Newer  Methoxyflurane [CRIGESHE)) (ARTSTT)
anaesthetic (ﬂiﬁ'ﬂﬁ'ﬂiq) « Propofol * Midazolam
(ST - Fi= fAgkass) « Desflurane (3HUIH) (STiRIeT) (FreTsitem)
) « Sevoflurane (TaTTIR) « Fospropofol
(IFUTIThe)
« Etomidate
(TeifEee)
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Drugs Acting on Central Nervous System

5.2.2 Alprazolam

5.2.2 HTSITaH

Alprazolam is a triazolobenzodiazepine derivative possessing me@aﬁ@mﬁuﬁqw 3R, WH@F‘J

mainly anxiolytic, sedative, and hypnotic properties.

3 RIS, e quT FgTere 0 uTg & & |

ch\l = \

Chemical Name
8-Chloro-1-methyl-6-phenyl-4H-[1,2,4]triazolo[4,3-a][1,4]
benzodiazepine

Therapeutic Uses

Alprazolam is used:

1. For the management of anxiety disorders.

2. For the short-term relief of symptoms of anxiety.

3. In the treatment of panic disorder, with or without agora-
phobia.

4. As a sedative and hypnotic in selected conditions.

5. For short-term management of insomnia associated with
anxiety, when clinically appropriate.

Stability and Storage

Alprazolam should be stored in a tightly closed, light-resistant
container in a dry and well-ventilated place. It should gener-
ally be stored at controlled room temperature, around 20-
25°C, and protected from excessive heat, moisture, and direct
sunlight.

Pharmaceutical Formulations
Alprazolam is commonly available as:
¢ Conventional tablets

¢ Extended-release tablets

e Orally disintegrating tablets

¢ Oral concentrate/solution

Common Brand Names
e Xanax

e Xanax XR

e Alzolam

e Alprazolam Intensol
e Aaram

e Agcalm

®

Alprazolamum
0.5 mg

[ 100 Tabletten/Comprimés
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1. fefar 99t foeRi & IT=R H|

2. Toid & A&l § Sreuehiiere Jgd UGH &R & foru|

3. gall a1 Yisyrs arell S8l & Yg o 1Y a1 I fo1 g arad
YaRTgC [APR & TR H|

4. 9gfad fRUfqal & wmHe ud Fgeqe oefy & w9 H|

5. Rfraaa ¥U 4 Iugad g W a9 96 sifsr &
SIS IUIR H

fRRar v YR
SUTSIH BT 33 e &, UHT-Aeft U H G dUT §aGR R
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Drugs Acting on Central Nervous System

sequence is aura — cry — unconsciousness — tonic spasm —
clonic jerking — postictal sleep and CNS depression.

2. Absence Seizures

Petit Mal commonly occurs in children and lasts only a few
seconds. It causes brief loss of consciousness, staring, little
muscular activity, and sometimes mild jerking. EEG shows a
characteristic 3-Hz spike-and-wave pattern.

3. Atonic Seizures

Akinetic epilepsy is characterized by sudden loss of muscle
tone and postural control. The patient may suddenly fall to the
ground, sometimes with brief loss of consciousness.

4. Myoclonic Seizures

These seizures produce sudden, brief, shock-like muscle con-
tractions involving one limb, several muscles, or the whole
body.

5. Infantile Spasms

Hypsarrhythmia occurs mainly in infants and causes repeat-
ed muscular spasms. It may be associated with developmental
deterioration and diffuse EEG abnormalities.

II. Partial Seizures

1. Simple Partial Seizures

Simple partial or focal seizures usually last 30 seconds to 1
minute. They may cause localized muscular contractions or
sensory disturbances, but consciousness remains intact.

2. Complex Partial Seizures

Temporal lobe or psychomotor seizures usually last 1-2 min-
utes and cause impaired consciousness with confused be-
haviour, repetitive movements, emotional disturbances, and
sometimes an aura. The focus is commonly in the temporal
lobe.

3. Partial Seizures with Secondary Generalisation

A simple or complex partial seizure may spread to both cere-
bral hemispheres and develop into a generalised tonic-clonic
seizure with loss of consciousness.

%gwm - G - IBIR - AR &1 HeR dpad -
Tpa — SR P dIE Al qUT LT AT 77 BT TG

2. IUiRATA R

g5 oy firff ot g1 S1aT 81 3 IR = § Ui OfTd § iR had
FS Yhe P Bd ¢l 390 U THY & oY A1 &1 @Y, Thed
<@, §gd HH HIURNY il qayr Hi-set g e 81 Yobd
g1 afiass @) fagd nfafafd &) o o ufa Yds & wrgs iR aw
T ARy URey s 3T 2

3. Iz Rfrear 9 dR

38 el forff ot eT ST B | 379 Srie WU &t wifdd 3R
YRR BT G&T W FHH07 GHIG §1 571l 71 AW srares SfiE R iR
Jhdl & aUT HH-HH U T7T & forg A= +ff THrd 8 Fhdll B

gﬁélﬁwem ﬁwmﬁﬁm‘r&rwuj\fmﬁﬁumﬁamw

5. v
H%’%g@rm@f%ahﬁ@?ﬁ%ﬁ?wﬁwwmvﬂu
Uo il 81 39 Tr faer # fiRTae qur afkrss @t faga nfafafy
H e FHIATE 4 81 gt gl

1. 3P E¥

1. I3 3R SR

TR 31 1 VTG SR JAHId: 30 Vb ¥ 1 fiFe 9@ W B
371 foret faRIY YT ot HiUfRm § Ao a1 HaaT Heieh fdpR 8
Jhd &, AfeT a1 s+t It |

2. wifew aiifdre dR

38 HUITTCHT IT A-TaTad R Y gl ol g1 3 FrHd: 1-2 fiFe
T ¥Ed ¢ IR 378 A1 v B 31 _

TP Y YAT IER, IR-IR 8 aralt TAfafdal, HieATe®
TRae qur Bl $ﬁqﬁaﬁﬁ:ﬁﬂwdﬁﬁ¢d?{lsﬂwaﬁwt
PR § ST 81

3. fgftue am=ftevor are iifdre i

TR T SAfed 311 SRT AfKTss & St Mendf § el Jebdl § 3R
aﬁagmmﬁqmﬁaa%ﬁaw%w%aﬁuﬁm
Fehdl gl

Classification

(rffereor)
$ + v v ¥
Barbiturate Deoxybarbiturate Hydantoin Iminostilbene Phenyltriazine Succinimide
(@fiege) Eifeiarfiegte) | (FTEE=IE) ERRfRedm) | | (et || (@fREEEs)
o Phenobarbitone ¢ Primidone ¢ Phenytoin ¢ Carbamazepine o Lamotrigine ¢ Ethosuximide
(Stenfeie) (BfE) (CRiEES)) (CaciEISIEE)) (@) (CEIRIERLIES)
¢ Fosphenytoin e Oxcarbazepine
(iEhieis) (Sfferaermafaifir)
¢ + v ¥
Aliphatic Carboxylic Acid Benzodiazepines| | Cyclic GABA Analogues Newer Drugs (<51 &amd)
(efertsfees srratfaifares (AsitsrstuE—) (hRT GABA 3i1) « Topiramate (Gf0R™<)
37) « Clonazepam  Gabapentin « Zonisamide (SfAOM™TSS)
. ValproicAcid (W) [ﬁirrﬂﬁ?l) e Levetiracetam
(SeHiEah 3r)  Diazepam  Pregabalin (FafRem)
« Sodium Valproate (STSTuTH) [CUELEE)) « Vigabatrin (Rmafe)
(SfeTw aesiue) « Lorazepam « Tiagabine (fammei)
« Divalproex (SRTetaT) « Lacosamide (SIhIETHIES
(EEES LGS « Clobazam
(eFefraTST)
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DRUGS ACTING ON AUTONOMIC NERVOUS SYSTEM
WA a1 93 IR &1 H31 aret shuferat

Sympathomimetic Agents

e Direct Acting: NorEpinephrine*, Epinephrine, Phenylephrine, Dopamine*,
Terbutaline, Salbutamol (Albuterol), Naphazoline*, Tetrahydrozoline.

e Indirect Acting Agents: Hydroxy Amphetamine, Pseudoephedrine.

e Agents With Mixed Mechanism: Ephedrine, Metaraminol

Adrenergic Antagonists
o Alpha Adrenergic Blockers: Tolazoline, Phentolamine,
Phenoxybenzamine, Prazosin.

e Beta Adrenergic Blockers: Propranolol*, Atenolol*, Carvedilol

Cholinergic Drugs and Related Agents

e Direct Acting Agents: Acetylcholine*, Carbachol, and Pilocarpine.

¢ Cholinesterase Inhibitors: Neostigmine*, Edrophonium Chloride,
Tacrine Hydrochloride, Pralidoxime Chloride, Echothiopate Iodide

Cholinergic Blocking Agents: Atropine Sulphate*, Ipratropium Bromide

Synthetic Cholinergic Blocking Agents: Tropicamide,

Cyclopentolate Hydrochloride, Clidinium Bromide, Dicyclomine Hydrochloride*.

6.1 SYMPATHOMIMETIC AGENTS

Adrenergic agonists, also called adrenergic drugs or sympath-

omimetic agents, stimulate adrenergic receptors of the sym-

pathetic nervous system. They produce effects similar to the

sympathetic neurotransmitters epinephrine and norepineph-

rine.

These drugs act through two main mechanisms:

¢ Direct action: They directly activate adrenergic receptors
and imitate the effects of norepinephrine.

¢ Indirect action: They increase the release or availability of
norepinephrine at adrenergic nerve endings.

Sympathomimetic agents are used in the management of seri-

ous conditions such as acute bronchial asthma, cardiac arrest,

shock, and severe allergic reactions. They are also commonly

used as nasal decongestants and appetite suppressants.

Classification of Sympathomimetic Agents

6.1 3IHUL dAPT Se 1D Sfuferar
figer dReT Jeius SiufEl, forg dfeT snwfear ar
gl T SEiu ST Hi a1 ST 8, Sl AT o &
mmwﬁﬁmm%mmmm
T & ddT HeRagsl—sifigamardl ok SWIfIgamad—db
T JHTE I HRal g
3 NufET Terd: 2 UHR ¥ S HRl o
. Uy fopar: O sigew dfRier Tt & WY ufhy e
SIRIGanaTd! & THTA! Bt T d Bl g |
. 3rycae fomar: ﬁ&ﬁﬂqwaﬁmmmmﬁqmmaﬁ%
T YA/ TGl &
WWWWWWWMW gag T
ST, URETRUN SHraTd quT THR Uogelar ol iR srawist &
IUAR F a1 SITaT 8| ST SUTNT FRYBT a1y X PR 3R Y@
HH A et AR & = F o faar S 3

Rrguiftfes siuftat o1 affezor

Table 6.1: According to Mode of Action (HTR'HT[ 6.1: fopan-fafr & ameme )

Classification (aiff&vur)

Examples (3GIgxUI)

Direct-Acting Sympathomimetics Adrenaline (QBHII?‘H), noradrenaline (-'ﬁQ%q ), dopamine (SraTfie),
eRtal ERICTE] wﬂﬂrﬁzﬁhﬁﬁw isoprenaline (G{E@aﬂm, phenylephrine W@ﬂ) methoxamine
Gﬁ'Qf\WT) (ﬁ%IVWTm, xylometazoline (Glﬁ?ﬁ'ﬁ?lﬁﬁm and salbutamol @WEI’@IT’DI
Indirect-Acting Sympathomimetics
(STUcae&l forar B3 el Rrauiftmfes Tyramine (CTORIHA) and amphetamine (QTEW:’T&H) |
iraferah)
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Drugs Acting on Autonomic Nervous System

sequently, peripheral vascular resistance and blood pressure
decrease.

Uses

¢ Treatment of hypertension

¢ Symptomatic management of benign prostatic hyperplasia

¢ Adjunctive treatment of congestive heart failure

¢ Selected cases of Raynaud’s phenomenon

¢ Management of symptoms associated with pheochromocy-
toma

Stability and Storage

It should be stored at controlled room temperature, general-
ly between 15°C and 30°C, and protected from direct sunlight
and moisture.

Pharmaceutical Formulation
e Capsules

Brand Names
Minipress, Prazi, Prazo, Czopress XL, Prazoprime

PRESCRIPTION MEDICINE

KEEP OUT OF REACH OF CHILDREN

Minipress
1mg

100 TABLETS
PRAZOSIN HYDROCH

AZOSIN TABLETS

TO 1mg PRAZOSIN

6.2.2 B-Adrenergic Blockers

B-Adrenergic blockers reduce heart rate and blood pressure by
blocking B-receptors. Non-selective (3-blockers block both [31-
and ,-receptors and may cause bronchoconstriction; there-
fore, they should be used cautiously in patients with asthma
or COPD.

?%%Wq&%ﬂuw%mmﬂeﬁvwwﬁ
|

IUUNRT

. 3 G & IUAR H

. U R IR 3G & Teonds TR §

. Jpferd gad fawadr & 9grd SUaR |

« A1 aRged & Taf-d Al J

. oI § Tefid deol & uees o

fRmar Td HsrRur
T IMRI: 15° ¥ 30° Ay o o HafHd He agae R Sufed
HRAT AT qUT e T & UHT R T QR R Arfeu|

3nushg =g

*Prazosin Hydrochloride
Tablets IP 1mg

D,

6.2.2 p AfUgad dfA®T AR SARIUSH

B Sifigae AT TS RIS B MRl Bl 3aSg BRdb gad Td
e—ﬁvwﬁaﬂ:aﬂﬁ%l 3D B SHeRTeD By AR B, QI
T BT TG B § AU YIN-UPd 3T B qhd g | AT
A 1 dfeTieie SiaRiusd HUEpa I 9§ tifesd AfEl & g
JUANT WAYTYdd HRAT AT

Classification of 3-Adrenergic Blockers

(B-uAfSfan am!;maﬁ o1 ffenzom)

¢

Nonselective-f, and 8,
(TR-TGTHR- B, AT B)

+

Cardioselective-f;
(§=T-aa-TcHh-34)

!

+
Without Intrinsic With Additional a- ("« Metoprolol (A25iteiter)
Sympathomimetic Activity Blocking Property « Atenolol (YesieAian)
(SriaRe femduifafes (S1fafh a-3r@RAUR T | | « Acebutolol (TEHigIee)
fera & form) % 1Y) « Bisoprolol (fsr&idieiter)
« Propranolol (WHTteiiet) « Labetalol (dfseTetter) « Esmolol (T@EIAA)
« Sotalol (FteTeiter) « Carvedilol (sraf$eite) | | » Betaxolol (Siearieiien)

« Timolol (fHiedter

v

With Intrinsic

Sympathomimetic Activity

(eriafkes fAmtuifaifes
foran & Try)
« Pindolol (fUsieiten)
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DRUGS ACTING ON CARDIOVASCULAR SYSTEM
TCUAIgdT a3 U B4 HI1 el frufirarf

e Anti-Arrhythmic Drugs: Quinidine Sulphate, Procainamide Hydrochloride,

Verapamil, Phenytoin Sodium*, Lidocaine Hydrochloride,
Lorcainide Hydrochloride, Amiodarone and Sotalol.
e Anti-Hypertensive Agents: Propranolol*, Captopril*,

e Ramipril, Methyldopate Hydrochloride, Clonidine Hydrochloride,

Hydralazine Hydrochloride, Nifedipine.
e Antianginal Agents: Isosorbide Dinitrate

7.1 ANTI-ARRHYTHMIC DRUGS

An abnormal heartbeat that is either too fast or too slow is
known as an arrhythmia, cardiac arrhythmia, heart arrhyth-
mia, or dysrhythmia. A resting heart rate above 100 beats per
minute (bpm) is called tachycardia, whereas a resting heart
rate below 60 bpm is called bradycardia.

Some arrhythmias do not produce any symptoms. However,
others may cause palpitations, a sensation of skipped heart-
beats, dizziness, fainting, shortness of breath, or chest pain.
Most arrhythmias are not serious, but certain types may in-
crease the risk of stroke, heart failure, or, in severe cases, death.
Drugs that restore an abnormal cardiac rhythm or heart rate
to normal are known as antiarrhythmic drugs. They are also
referred to as antidysrhythmic or antifibrillatory drugs. These
medicines are used to prevent and treat various types of car-
diac arrhythmias.

7.1 EeU-3aTaarigt shufirar

TS B! ST YSH, ol I ¥ §gd oo a1 9ga el gt 3,
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I

Classification of Anti-arrhythmic Drugs

| (gea-srarerarteh siufdal s affereon)
¢ I Y
Membrane-stabilizing agents Antiadrenergic Agents widening AP (prolong Calcium-channel
(Na* channel blockers) agents (B-blockers) repolarization and ERP) blockers
(Fr==h-frdieur R — Na* (GOl wra | (AP & 931 a1t HReh Ggfaor
A9 STeRIYR) B-3raRteH) 3R ERP &t &)
p + < v _l_
Moderate decrease Marked decrease in | | ¢ Propranolol e Amiodarone o Verapamil
in dV/dt of 0 phase dV/dt of 0 phase (SioTtedten) (TFAaS) (RaTfaet)
(0 ==oT & dv/dt g (0 =RoT * dv/dt -1 « Esmolol e Dronedarone e Diltiazem
ez ) sreafe @it (qesiietter) (SH=a) (Refeamstm)
® Quinidine e Propafenone e Sotalol e Dofetilide
(fRfE) (AT (SeTeter) (SThfeeTss)
* Procainamide * Flecainide « Also Class 111 e Ibutilide
CIERIEIES) (FRIFES) (@t 111 % ofY) (safeess)
e Disopyramide —
(RTRTTES) Little decrease in dV/dt of 0 phase

-
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e Lidocaine (f/gid)

e Mexiletine (BfeRafe)
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Drugs Acting on Cardiovascular System

Multiple Choice Questions (Sgfd®media uH)

1. A resting heart rate above 100 beats per minute is
called:

(a) Bradycardia (b) Tachycardia
(c) Fibrillation (d) Heart block
2.Quinidine sulphate belongs to which class of anti-
arrhythmic drugs?
(a) Class 1A (b) Class IB
(c) Class 11 (d) Class IV
3. Which anti-arrhythmic drug is also used in severe
Plasmodium falciparum malaria?
(b) Lidocaine
(d) Sotalol

(a) Verapamil
(c) Quinidine

4. Verapamil mainly blocks:
(a) Sodium channels
(b) Potassium channels
() L-type calcium channels
(d) Chloride channels

5. Phenytoin is particularly useful in cardiac arrhythmias
caused by:
(a) Digitalis toxicity
(c) Hyperthyroidism

(b) Hypertension
(d) Renal failure

6. Amiodarone is primarily classified as a:

(a) Class IA drug
(c) Class 11l drug

7. Propranolol blocks:

(b) Class IB drug
(d) Class 1V drug

(b) Only B, receptors
(d) Only a; receptors

(a) Only B4 receptors

(c) Both $3; and 3, receptors
8. Captopril produces its antihypertensive effect by in-

hibiting:

(a) Acetylcholinesterase

(b) Angiotensin-converting enzyme

(c) Monoamine oxidase

(d) Cyclooxygenase
9. Ramipril is converted into its active metabolite called:
(b) Captoprilat
(d) Angiotensin II

(a) Ramiprilat

(c) Enalaprilat
10.Isosorbide dinitrate produces vasodilation mainly

through the formation of:

(a) Histamine

(c) Nitric oxide

(b) Acetylcholine
(d) Angiotensin I
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(b) Osmotic diuretic
(c) Potassium-sparing diuretic
(d) Thiazide-like diuretic

5. Which diuretic is used with loop diuretics for resistant
oedema?
(a) Acetazolamide
(c) Mannitol

(b) Metolazone
(d) Spironolactone

Answer Key (ST $oil)

(b) TRTERf vt Sfrwfey

() TreRA-TReft T Sftwfey

(d) YIS S-TexT T ey
5. SUAR-UfaRILh =Nw & qu e hwflRry & |y forw e

3NufY &1 IuURT fomar wirar 82

(a) THICSIIATHTS S

() AfFera

(b) HETATSIA
(d) SRR

1-(b) 2-(a)

3-(c)

4-(d) 5-(b)

Fill in the Blanks (Red &I +3)

=

Drugs that increase urine production are called

2. Acetazolamide is a anhydrase inhibitor.

w

Furosemide acts on the thick ascending limb of the loop of

4. Chlorthalidone inhibits the
-like diuretic.

cotransporter.
5. Metolazone is a

1.9 STe S areil SMufira 1
2. THiemiamEsS TTERSS AR ¢ |

FHEI gl

3. RRINARS 39 DI AT ARG WRA R B Bl
gl
4. gadffergm Tg-URATED P 3dog BT 8|
I - > [ < L

7

1. Diuretics (&33% Gﬁqﬁfﬁm
3. Henle (%T-ﬁ)
5. Thiazide (UTASES)

5. HeTdoi

Answer Key (3™} ﬁWrﬁ)

2. Carbonic (fﬂ@ﬁ:ﬁav_)
4. Na*-Cl- (AfSsar-aaR1SS)

One Word Answer Questions (& s A gl & I %)

[uny

. Name the prototype carbonic anhydrase inhibitor.
2. Name the high-ceiling diuretic also known as frusemide.

w

. Name the potent loop diuretic marketed as Bumex.

4. Name the long-acting thiazide-like diuretic used in hyper-
tension.
5. Name the thiazide-like diuretic used with loop diuretics for

resistant oedema.
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Hypoglycemic Agents

Dopamine-D, receptor agonist

(SIUTHTE-D, UTRl I&IUh)

Bromocriptine

tor

SGLT-2 inhibitor (SGLT-2 3faRI¢d)
Sodium-glucose cotransport-2 inhibi-

(TIPS H5-URATGH-2 HaRID)

Dapagliflozin

9.1.1 Insulin

Insulin is a protein hormone secreted by the (-cells of the is-
lets of Langerhans in the pancreas. It regulates blood glucose
by helping body cells take up and utilise glucose obtained
from food. It prevents excessive elevation of blood glucose and
maintains normal carbohydrate metabolism.

9.1.1 §gfe

SRR T W1 gl 8, et ara s # R dTReq Bt

gifteraf o der-HiRreTsi gR a1 oTar § | 98 IR Bt HIfRIHTSH

DI UISH ¥ U ISl DI TgUT B qUT IYBT IUFNT H34 I

TRl BRI TqpIol B! (U AT 81 T8 9T DI DY

%m%aaﬁﬁm%ﬁ?wmamﬁ%@?mwm
|

Table 9.2: Insulin Preparations and Duration of Action (ATfoT®T 9.2: Sfer @1 daTivar ud forar &t 3afi)

Type (YPIR)

Generic Name (ﬁﬁﬁﬁ? -mH)

Approximate Duration

(ergaTta fopar sraft)

_ _ Insulin aspart (ST TITC) 3-5 hours (3-5 ©¢)
iieypiieh ey Insulin lispro (3 foram) 2-4 hours (24 ©<)
(cfter foba arem)
Insulin glulisine Gﬁﬁﬂ@m 3-4 hours (34 ‘ﬂ%)
Short-acting (&wﬁw foram dTed) Regular insulin (i". qR Eﬁ%ﬂ) 5-8 hours (5-8 ‘a%)
Intermediate-acting . : ; ;
mmmwmaﬂﬁam NPH insulin (NPH ?zﬁi%‘FD 10-18 hours (10—18‘&%)
Long-acting @W fopa ara) Insulin glargine (Eﬁﬁ'ﬂ TRToHT) About 24 hours (@THT 24 <)
70% NPH + 30% regular (70% NPH + 30% eR)
70% aspart protamine + 30% aspart
p P
, (70% IS + 30% TWIT)
Premixed -
CCAEER) 50% lispro protamine + 50% lispro Up to 24 hours (24 U< dP)
(50% TerT TeTHTS + 50% forssm)
75% lispro protamine + 25% lispro
(75% TorIl TIeTHTS + 25% ferssi)

Biosynthesis of Insulin

Insulin is synthesized in pancreatic -cells through the follow-

ing stages:

1. Insulin messenger RNA is initially translated into a single-
chain precursor called preproinsulin.

2. Its signal peptide is removed during entry into the rough
endoplasmic reticulum, producing proinsulin.

3. Proinsulin consists of the B-chain, C-peptide and A-chain.

4. Proinsulin is folded and transported to the Golgi apparatus.

5. Specific enzymes remove the connecting C-peptide to form
mature insulin.

6. Insulin and C-peptide are packed together in secretory
granules.

7. An increase in blood glucose stimulates their release from
[3-cells through exocytosis.
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Hypoglycemic Agents

Long Answer Questions (€d ST= aTd W)

1. Describe the biosynthesis, mechanism of action, uses, stor-
age and pharmaceutical preparations of insulin.

2. Classify antidiabetic drugs according to their mechanism
of action, with suitable examples.

3. Describe gliflozins and gliptins under the headings: exam-
ples, mechanism of action, uses, storage, formulations and
brand names.

1. $gfeM & Sauzaww, frar-fafd, Iuan, YeRor &R s
FUT T qUMH BIfTY|

2. gyt SfiwfeRl &1 3! frar-fafr & orguR Sugs
IR0 Tfgd aFffepur BTy |

3. o ok fifpa &1 fFgfoiaa el & sfavfa ol
Fifot—Iereru, fhar-fafy, Iua, Yeru, siuda = 3R
RS |

1. Define diabetes mellitus and classify antidiabetic drugs
with suitable examples.

2. Write the mechanism of action and uses of metformin
hydrochloride.

3. Write the mechanism of action and uses of glibenclamide.

Short Answer Questions (Jférw 3= aTdl U%)

1. HYAT Pl URHIYT BHIT U1 STYSR IaTERUN Aled ARG

SN &1 arffesur BifeTu |

2. WK gReIHaRES Bt fhar-fafy ik IuanT fafau |
3. fRregamss o frar-fAfy 3k Iz fafgul

Multiple Choice Questions (Sgfd®meda uH)

1.Insulin is secreted by the:
(a) a-cells of the pancreas (b) B-cells of the pancreas

(d) Kidney cells

2. The single-chain precursor of insulin is called:

(b) C-peptide

(d) Glucagon

(c) Liver cells

(a) Proinsulin
(c) Preproinsulin

3. Which insulin preparation is long-acting?

() Insulin lispro
(c) NPH insulin

4.Metformin belongs to which class of antidiabetic
drugs?

(b) Regular insulin
(d) Insulin glargine

(a) Biguanides
(c) Meglitinides

(b) Sulphonylureas
(d) Thiazolidinediones

5. Glibenclamide lowers blood glucose mainly by:

(a) Increasing urinary glucose excretion
(b) Stimulating insulin secretion

(c) Inhibiting intestinal glucose absorption
(d) Activating PPAR-y receptors

6. Pioglitazone primarily activates:
(a) DPP-4
(c) PPAR-y

(b) SGLT2
(d) GLP-1 receptors
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(c) PPAR-y (d) GLP-1 9Tgl
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ANALGESIC & ANTI-INFLAMMATORY AGENTS
&< faR® ok goA-veht gane

¢ Narcotic analgesics: Morphine Analogues,
Narcotic Antagonists.

¢ Nonsteroidal Antilnflammatory Agents (NSAIDs):
Aspirin*, Diclofenac, Ibuprofen*, Piroxicam, Celecoxib,
Mefenamic Acid, Paracetamol*, Aceclofenac.

10.1 NARCOTIC ANALGESICS

Analgesics or painkillers are medications that are used to re-
lieve pain (from headaches to injuries to arthritis), whereas,
anti-inflammatory agents are medications that are used to
reduce inflammation.

Narcotic analgesics, also called opioid analgesics, are drugs
used to relieve moderate to severe pain. They act mainly on
opioid receptors in the central nervous system. These medi-
cines may produce sedation, euphoria, tolerance, physical

10.1 WS SRS ST

TSI NuferT 3 ANufET § e SuaiT RiRed, die qur nfear
S fafie TR & €& A Med UM & fore foean Siran &, STafe eyt
SNSFRIGT BT ITGNT Yo I HH B P [o7T febaT oIrelT B |

WP GeATh ufeEr qem ¥ fig od | I8d UgH & & forg

YT BT Sf1et ¥l A Gog T4 F Heig a1 o H IuRYd Wiud

e Ridll R B B &1 57 A $ SR g, srafie

g{ﬁaaﬁgﬁf?{, TgT=iterar, IR HRar qur 49+ sraare Sad
qhaT B

Classification of Opioids

(sitfrsitzs o1 affenvon)

)

dependence and respiratory depression.
{

L

[Natural Opium Alkaloids}

Semisynthetic Opiates

(sTepores o geemtes) | | (ks sitfrees)
l {

piate Synthetic Opioids
(F=Afva eitfasiss)

e Morphine (o Diacetylmorphine/\ o Pethidine/Meperidine
(#TF) Heroin (frda/aaRdm)
« Codeine (STCRAESARIGM/ | | o Fentanyl (Gherfer)
(@A) RER)! o Methadone (A1)
¢ Pholcodine ¢ Dextropropoxyphene
(BiehIE) (SRgIvuTRAR)
o Ethylmorphine e Tramadol (ZTHTSIeT)
(SRIeHIGR)

.

J

10.1.1 Morphine Analogues

Morphine analogues or Narcotic Analgesics are complementa-
ry to the structure of morphine and are also synthesised from
it. They are agonists, such as morphine, diamorphine (heroin),
and codeine; partial agonists, such as nalorphine and levor-
phan; or antagonists, such as naloxone.

10.1.1.1 Codeine
Codeine is a naturally occurring alkaloid obtained from opium.
Stability and Storage

Codeine should be stored in a tightly closed container and
protected from light.

Uses
Codeine is used:
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Analgesic & Anti-Inflammatory Agents

10.2.8 Aceclofenac

Aceclofenac is a phenylacetic acid derivative with analgesic
and anti-inflammatory properties. It inhibits cyclooxygenase
activity and reduces the production of inflammatory media-
tors.

Mechanism of Action

Aceclofenac reduces the formation of inflammatory mediators
such as prostaglandin E,, interleukin-1 and tumour necrosis
factor by inhibiting cyclooxygenase activity.

Uses

Aceclofenac is used to reduce pain and inflammation associat-
ed with:

1. Rheumatoid arthritis

2. Osteoarthritis

3. Ankylosing spondylitis

Stability and Storage

It should be stored in an airtight container in a cool, dry place.
It must be protected from sunlight and kept out of the reach
and sight of children.

Pharmaceutical Formulations
1. Aceclofenac Tablets IP
2. Aceclofenac Sustained-Release Tablets

Brand Names
Zerodol, Zimfe-200, Aclonac-SR, Aceclowoc, Aceloc, Aceclo,
Dolokind, Acerap, Aceact, Aceroc, Acent and Clanza.

Zerodol

e TS P0G

10.2.8 TfRyTAIbTS

RIS BieURIes 3 BT e 7, O qere qur
TR 07 U1C 1 ¥ U8 AgaiSiRifY Bt a1 &) s
PP MYBR! ALRIT b IdTe Bl HH HdT g

forar-fafd

TRIFABATS  AiRaSfiadiioHs ot bl DI 3HIvG  PRb
URETST §-2, Seeyfdh-1 qUT 3(dg URIA BRE oI AMUBRY
TR & A0 B A PR R

IUgHT

R BT IuaNT Fafifad A0 & Geifid < Td gor &H
HRA & fore foman S &:

1. THCIgS i

2. ifRyfar=iy

3. Bvd s Ry

RITRIE Td USRI

T3S U9 [ RIM R IS, U H SUfed 1 2180 34 qh &
BT I QRI&IT T Tl bl Ugd 31K =P W gR a1 A1y

SRS, foh-200, Taa-G-TH3MR, TRFAGI®, Todi®, TRid,
SleipTEs, TR, WUde, TaRic, Tie quT ool |

Ipca

Long Answer Questions (€d ST aTd U%)

1. Classify opioids with suitable examples. Describe the uses,
formulations and storage conditions of Diamorphine.

2. Define NSAIDs and classify them with suitable examples.

3. Describe the chemical name, mechanism of action, uses,
formulations and storage conditions of Aspirin.

1. 9GS IR0 fed WU SN &1 FifehRur HifvTg |
SAGH & ITAN, 3NeNT =T qUT HSRUT BT aRTaff
1 Ui HIfoTT

2. IR-RRAGST MR et o) ufkunfiia I qur ugad
JTEU Tigd 3T iU BIfTu|

3. tRRa & TR 9, fhar-fafd, S, siudta Tw=gur
TUT HSRUT BT TRIT3 BT qui HIfTT|

Short Answer Questions (vrf\&rwr IR 9T UH)

1. Define narcotic analgesics and mention their major ad-
verse effects.
2. Write the uses and storage conditions of Codeine.

3. What are narcotic antagonists? Give three examples.
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Anti-lnfective Agents

@ NAFTIN
(Naftifine Hydrochloride) Gel, 2]

o B iss Oy

459

| /%
i

11.2 URINARY TRACT ANTI-INFECTIVE AGENTS

Urinary tract infections are among the most common bacterial
infections in humans. Their severity may range from asymp-
tomatic bacteriuria to acute pyelonephritis and Gram-negative
septicaemia.

Females are more susceptible to UTIs because of their short-
er urethra and certain behavioural factors, including delayed
urination, sexual activity and the use of diaphragms or sper-
micides.

A symptomatic bacterial infection involving any part of the
urinary system is known as a urinary tract infection (UTI).
UTIs can be classified as follows:

1. Lower Urinary Tract Infections

Cystitis: Infection of the urinary bladder.

Urethritis: Infection of the urethra.

Prostatitis: Infection of the prostate gland.

2. Upper Urinary Tract Infection

Pyelonephritis: Infection of the kidney.

D, Gegt o rispmagead e meow |
|

Ba

ETinaderm'

11.2 U GpaoRidht shwflRrt

AN Yo A0 A1 H g aTd Tay ATHA Siary] ShAvl H§ ¥ Ud
21 3! THRAT deoRRd Shar@g ¥ ddR did gabisT My
TYT UTH-FBUHS IGIgfadT db g1 qobel! |

Tfgarell B e BIS §H & HRU ITH TIART GHHU §H B
TUTGT 31 Bt 81 39 Sifafad TacmT # 3, a1 wifafafer qur
nﬁﬁﬁg%ﬁmw&rﬁmw@nlﬂmmﬁw
JHargl

T guelt o ol W U BT gHIfdd DR T AU STy
TehHUT B IEHATT YHHUT 8T STl & | AT YshHul o1 Fufafad
UHR ¥ Fifferd fomar S &:

1. 5 ant s

- TATRA 2MY: TR BT Heh a0 |

o T ZMY: TAA BT HhHU|

o QR U FY: R U T AhAU|

2. HUL GAURT HhHOT

(Classification of UTI Anti-infective Agents]

(o At TeroRteh swfat ot afferzon)
I

¢

) !

Naphthyridine Derivative
FfRRE =)

(TSR =)

(77 Ant g&A2reR)

[Nitrofuran Derivatives} Urinary Analgesics

o Nalidixic Acid
(AfifsfRyen s

[- Nitrofurantoin

(TERR=IE)

=

Quinolones

R

Phenazopyridine]
(SATSTTaTERE)
v
Methenamine and Its Salts
(AITHTE Qe 39 STaon)

(=)
]

¢ Norfloxacin
(ARTA TR

o Ciprofloxacin
(Riurtier=na)

¢ Ofloxacin
(STOrTTeraTTR)

» Moxifloxacin

(GIESIESIERIRE)]

11.2.1 Norfloxacin

Norfloxacin is a quinolone antibacterial agent with activity
against several Gram-positive and Gram-negative bacteria. It
is mainly used to treat infections of the urinary and gastroin-
testinal tracts.

Mechanism of Action

Norfloxacin inhibits bacterial DNA gyrase and topoisomerase
IV.

Uses
1. Urinary tract and bladder infections
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Anti-lnfective Agents

4.Plasmodium malariae: Usually causes a milder but
long-lasting infection.

5.Plasmodium knowlesi: A zoonotic species that can occa-
sionally cause malaria in

4. TSHITSTH AART: I8 IHId: §ohl Al dd YAy dd I8
T YehHUI el BT 8|

5. WITHITSA AeRT: I8 ush § Agst o Tham arelt weifa 8, S
-t At B HARET I IR el 21\

Table 11.4: Classification of Antimalarial Drugs

(@TafsT 11.4: TARRARI wufdt &1 afteso)

Class (@) Drugs (SNufRr)

4-Aminoquinolines
(4-sltﬁ=ﬁ?$=ﬁﬁ1=a)

Chloroquine—CQ @RI ), Amodiaquine—AQ EHfSaT® ), Piperaquine
(UTSURTE 1)

Quinoline Methanol

Mefloquine (HURII)

ClnchonammAlkalmfls Quinine (f@), Quinidine (BFSH)
Biguanide (fST3MM158) Proguanil /Chloroguanide (RITHT/FARRIATSS)
leamlno yrimidine Pyrimethamine (AT RAYTH)

8-Aminoquinolines
(8-&|Tﬂ'—ﬁ?%‘—ﬁ1%|=\=r)

Primaquine (EIE'FI'IE'ﬂH), Tafenoquine (%'an_*ﬁﬁﬁﬂ)

Sulfonamides and Sulfone

¥ qd

Sulfadoxine (FehTSIa¥), Sulfamethopyrazine (TehTHUIIERISH), Dapsone SsiE)

Antibiotics (Ifaafa®)

Tetracycline (T8 aeH), Doxycycline (SIRINTEfd), Clindamycin (fFdeSmSRm)

Sesguiterpene Lactones

Artesunate (&ﬁﬂeﬁ), Artemether (Gﬂ%ﬁ?R), Arteether (31 ¢ é?-R) Arterolane (an%ﬁéq)

Amino Alcohols (Gl'lﬂ:ﬁ
JTHITRT)

Halofantrine (&1th{~c), Lumefantrine (gHtb{<)

Naphthyridine RfRIRS)

Pyronaridine (ATRATRS )

Naphthoquinone GLJIESIE)

Atovaquone (TCIATSH )

11.5.1 Quinine Sulphate

Quinine is the principal alkaloid obtained from cinchona bark,
also called fever bark. It was the first medicine to show signifi-
cant antimalarial activity.

Mechanism of Action

Quinine acts mainly as a blood schizonticide. It interferes with
the conversion of toxic free haem into non-toxic haemozoin
during haemoglobin digestion. Accumulated haem damages
the parasite and causes its death.

Uses

1. Itis used as an antimalarial agent.

2. It treats severe and complicated P. falciparum malaria when
clinically indicated.

3.1t may be used in cerebral malaria when preferred treat-
ments are unavailable.

4. It also possesses gametocidal activity against some species.

5. Itis used with other medicines to treat babesiosis.

Quinine is not recommended for routine treatment of noctur-
nal leg cramps because it can produce serious adverse effects.

Contact N0.-6395596959/8006781759
Website - www.pharmacyindia.co.in

11.5.1 f@-9 aebe

feb=T R 11 1 BT ¥ YT g a1l U Uehbaliss & | RAaH
B BIA Bl waR B it HT I ¢ | I§ Hew@yul Hararie foar
Ui S arelt uud Sfwfey o

forar-fafer

@9 9= U ¥ i % ®0 § o a1 g1 T
BIHRCTSH & UTeH & SR IV Jad g1 ®1 [IwRfed garsig o
qﬁaﬁa%ﬁ%@rm%lwﬁﬁﬁﬂuﬁaﬁﬁ&ﬁugwm
TG B !

IUGNT

1. 3BT IUTNT HARIRIL 3wy & =0 H fpar Srar g1

2. Fofrcgata szl 81 W 3961 IYART 1R td Sfed
WSHITSTH BT TURA Halar # forar Srar g

3. TS IUER IUAS 9 81 TR 3THT IUIRT ARRTH T AT
7 fopar S gepar g |

4. T8 T YSIaa & 9o fomam oft yefRfd wrar 81

S.W%WWW$muﬁmm$wﬁm
ST gl

TR Ufdpe THIGT Bt GUTaT & SR A T g arait IRY BT g

& Fraftd SuaR & g f-i ot argeie e 1 ot 81

279 Download Pharmacy India Mobile App form Playstore



ANTIBIOTICS
yfersiidt

Tetracyclines: Doxycycline, Minocycline.
Macrolides: Erythromycin, Azithromycin.
Miscellaneous: Chloramphenicol* Clindamycin.

12.1 INTRODUCTION

Antibiotics are antimicrobial substances that are used primari-
ly to prevent the growth of or destroy susceptible bacteria. The
term antibiotic is derived from the Greek-derived word “an-
tibiosis,” meaning “against life.” Historically, antibiotics were
regarded as chemical substances naturally produced by micro-
organisms, such as bacteria and fungi, that could inhibit or kill
other microorganisms at very low concentrations.

With advances in pharmaceutical sciences, the concept of anti-
biotics has expanded to include naturally occurring, semisyn-
thetic, and, in some contexts, synthetic antimicrobial agents.
Antibiotics act by interfering with essential processes in bacte-
rial cells, such as cell-wall synthesis, protein synthesis, nucleic
acid synthesis, or metabolic pathways. Based on their effect on
bacteria, antibiotics are broadly classified into two groups:

1. Bactericidal antibiotics: These agents kill bacteria directly.
Examples include penicillins, cephalosporins, aminoglyco-
sides, and fluoroquinolones.

2. Bacteriostatic antibiotics: These agents inhibit the growth
and multiplication of bacteria, allowing the body's immune
system to eliminate the inhibited organisms. Examples
include tetracyclines, macrolides, and sulfonamides.

12.2 3-LACTAM ANTIBIOTICS

B-Lactam antibiotics constitute a broad class of antibacteri-
al agents characterized by the presence of a $-lactam ring in
their chemical structure. The 3-lactam ring is a highly reactive
four-membered cyclic amide ring containing three carbon at-
oms and one nitrogen atom. This structural feature is essential
for their antibacterial activity.

The major groups of B-lactam antibiotics include penicil-
lins (penams), cephalosporins (cephems), carbapenems, and
monobactams. These antibiotics are among the most widely
used antibacterial agents and exert their therapeutic effect
primarily by inhibiting bacterial cell-wall synthesis. They in-
terfere with the formation of peptidoglycan, an essential struc-
tural component of the bacterial cell wall, ultimately leading to
bacterial cell death.

Contact No.-6395596959/8006781759
Website - www.pharmacyindia.co.in

-lactam antibiotics: Penicillin G, Amoxicillin*, Cloxacillin, Streptomycin.
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Antibiotics

l Classification of Macrolides J

(GEIGIEEG Ia;r aiffervon)

¢ + 1!
13-membered ring 14-membered ring 15-membered ring 16-membered ring
(13-we=fig R (14-we=ig R (15-we=fa ) (16-we=fia )
+ I v l $ ¥
Semi-synthetic || Natural (uTepfaeR) |[ Semi-synthetic Semi-synthetic |(Natural (UTehfeieR) |[ Semi-synthetic
(aref-E=Afdd) | ¢ Erythromycin (o1ef-wi=afre) (aref-Ti=a ) e Spiramycin (3ref-T=Afde)
e Tulathromycin (gRenmEfEm) o Clarithromycin o Azithromycin (TSRS RA) ¢ Tilmicosin
(gemeeTsRaT ¢ Oleandomycin (FARATSE) (efSemas) | o Tylosin (RfmifRm)
10%) (3nferd=siarsfR) || o Roxithromycin e Tulathromycin (EESIEE)] o Miokamycin
(CUESPIEISEE) (gemeasRA || o Josamycin (FRreneprs i)
¢ Dirithromycin -90%) (SramETEf) ¢ Rokitamycin
(%ﬁ?ﬁ'q'lgﬁ?) o Midecamycin (ﬂﬁﬁmﬁﬁﬁ)
¢ Flurithromycin (GIESEIEIE0G) |
(FReTERA) U

12.5.1 Erythromycin

Erythromycin is a naturally occurring macrolide antibiotic
produced by Saccharopolyspora erythraea (formerly Strep-
tomyces erythreus). It was discovered in the early 1950s and
is primarily bacteriostatic, although it may exert bactericidal
activity against certain susceptible organisms at appropri-
ate concentrations. Erythromycin is active against several
Gram-positive and atypical bacteria and is available in both
oral and parenteral dosage forms.

Mechanism of Action

Erythromycin binds primarily to the 23S rRNA of the 50S sub-
unit of bacterial ribosomes. It interferes with bacterial protein
synthesis, particularly the translocation step, thereby prevent-
ing the movement of the growing peptide chain and associated
tRNA through the ribosome. As a result, bacterial protein syn-
thesis is inhibited and bacterial growth is suppressed. There-

12.5.1 Tf3TS iR
TRUHRRA T UIHidd ¥4 I U Ahiags ufavias ¢, forae
JaTG HBRUTRUIRT TR gRT faan 91Tl &, o Ugdl T orsey
TRPE & T ST ST T | 3T @ 1950 F 3= P URY &
géeﬁm‘s'g@rcr Gﬁamq@?raﬁam% T Iugad Tigdl R $S
HaeI=Nd Sitdl & fa%g SiauERt gy of 309 FR 96l ¢
TRUHZRA &8 UH-YATAHS T ST Sitargeii & favg afha
gm%aﬁ?g@uawmﬁwaﬁaﬁwmwfrm
|
foar-fafer
TRYMRRA gEIa: Gﬁa’ruliﬂsamﬂaﬁsoswsaﬂs‘$zas
EINIAA 3RUAT Y J3dT § | T8 SIHa1] Uic = H=avor §, faRiy &9
Y MR B UfehdT B, T4 I BRal &1 ST dedl gs UPRS
SRIAT IUT &I RITIARUN RTAY HT IZaNH o iR 31 g1
WW%WWWWE@H@W%@?
Sharoe q@ 3§ O 31 sufeT TRimRRE @ ge:

fore, erythromycin is primarily considered a bacteriostatic GﬁT:ITUE@ﬂ‘Eﬁ T S ]

antibiotic.

Uses IUgHT

Erythromycin is used for the treatment of infections caused by TR &1 IuahT Ydaq=ia H\&ﬂ\_rﬁﬁﬁ ERT 3T AHAUT &

susceptible microorganisms, including: IUER H fHar Sar % ISEERUIE] %

o Respiratory tract infections, including selected cases of « 49 dd & HepTul, foE yg-I=ny qur fHi=ar & 9afd g
bronchitis and pneumonia. RG] %I

¢ Pertussis (whooping cough). . Proil @it

¢ Diphtheria, including eradication of Corynebacterium diph-
theriae carriage.

e Selected infections caused by Mycoplasma and Chlamydia
species.

¢ Certain skin and soft-tissue infections.

¢ Selected sexually transmitted infections when erythromycin
is an appropriate treatment.

¢ Prevention of recurrent rheumatic fever in selected patients.

Stability and Storage

Erythromycin preparations should generally be stored at con-
trolled room temperature, protected from excessive heat and
moisture. Storage conditions vary according to the specific salt
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ANTI-NEOPLASTIC AGENTS
ufaar@Res siafmt

e Cyclophosphamide*, Busulfan, Mercaptopurine,
Fluorouracil*, Methotrexate, Dactinomycin,
Doxorubicin Hydrochloride, Vinblastine Sulphate,
Cisplatin*, Dromostanolone Propionate

13.1 INTRODUCTION

Antineoplastic agents are drugs used to prevent, inhibit, or
destroy the growth and multiplication of neoplastic cells (can-
cer cells). They are also called anticancer drugs or chemother-
apeutic agents. These drugs act by interfering with essential
processes involved in cell division, DNA synthesis, DNA repair,
or cellular metabolism.

Because cancer cells generally divide more rapidly than nor-
mal cells, many antineoplastic agents preferentially affect rap-
idly dividing cells. However, normal tissues with a high rate of
cell division, such as bone marrow, gastrointestinal mucosa,
and hair follicles, may also be affected, resulting in adverse
effects.

13.1 aft=g

HiIISH Srufq HER BRI B gi T3 IO BT A, AT
B ATTE P & (70 a1 SiTeqT 81 3% haRlelt Siiwfera o v
e wR® 1 Fg1 ST 81 T WfaT BT faueH, SLuau
IIAWU], SLTAT. Pt IREd qUT HIRGE Iurgay o Fieferd
TR feharsii H §EIaT PP B Bl |
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Table 13.1: Classification of Antineoplastic Agents/ (@TfeTT 13.1: TENN@RES Toiew &1 affwwon

Class (HTf) Sub-class (B'anf)

Drugs/Examples (3T9ftr1/3grgum)
Nitrogen mustards (:ITQQBTGF{ IR?@) Mechlorethamine
(Mustine HCI) @ FARYHE), Cyclophosphamide
(Hlsdﬂ\lbbl%lhll-llssx Ifosfamide (P IRWMTHIZS), Chlorambucil

@?ﬁi@m, Melphalan (ffFEbTEFD

Ethylenimine (@REF3HA): Thio-TEPA (mI-iEUy)

Alkylating agents

Alkyl sulfonate (3/chISd GehI-c): Busulfan (HhM)

(

2

Nitrosoureas (:ﬂﬁﬁ@m: Carmustine (BCNU) Wﬁ’ﬂ,
Lomustine (CCNU) (@R )

Cytotoxic drugs

Triazines (€ gUSIH): Dacarbazine (DTIC) (%Wﬁfﬁﬂ—"f)

Temozolomide 0

Mk

Methylhydrazine (3@ STSIH): Procarbazine (MdTatei)

Platinum coordination complexes

(WfeTH PIBATEAE PIreiaT)

Cisplatin (I%IWT@T-D Carboplatin @Iﬁﬁlﬂm Oxaliplatin
(SHTeRATTTGATT )

Antimetabolites (TéTHeTaIAgCH)

Folate antagonists (Wicie ufded): Methotrexate (MTX)
g , Pemetrexed g

Purine antagonists (Ulﬂ:[ gfauel: 6-Mercaptopurine (6-MP)
(6- , 6-Thioguanine (6-TG) (G—Wﬂm,
Azathioprine (ﬁmﬁﬂ), Fludarabine
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