f:j L_) ,__ ;v | ] \ '
PHARMACEUTICAL
of g | S M |ST 244




PRACTICAL
PHARMACEUTICAL
CHEMISTRY

Funded by

etetfund

T TERTIARY EDUCATION TRUST FUND




PRACTICAL

PHARMACEUTICAL
CHEMISTRY

Moji T. Bakare-Odunola
Sa’ad T. Abdullahi
Ngaitad S. Njinga
Kudirat B. Mustapha




© All Rights Reserved
2022

ISBN: 978-978-985-427-1

reserved. No chapter of this publication may be reproduced, stored in a

setrieval system, transmitted in any form or by any means, electronic,

shanical, photocopying, recording, or otherwise, without the prior written
‘permission of the publisher.

Funded by

etetiung

il



PREFACE

Chemistry is an experimental science that cannot be effectively
learned without practicing it. We have great pleasure in presenting this
textbook of practical pharmaceutical chemistry for students of pharmacy
and chemistry degree programmes in higher institutions. It also deals with
all areas of pharmaceutical chemistry and covered quality control of
pharmaceuticals with basic knowledge needed for instrumental analysis in
a well simplified manner. The major goals of the book are to enable
students to: 1) acquire basic chemical laboratory skills needed to become
successful scientists as well as the acquisition of other (life-long) skills
such as problem-solving, time management, organization etc. 2) learn and
practice basic chemical principles by performing experiments in major
fields of pharmaceutical chemistry such as organic, inorganic and physical
chemistry. 3) become skilled in observing and documenting experiments,
To achieve all these, we have selected simple experiments that can be
casily conducted in a typical laboratory setting of a developing country
with limited facilities. The scope of this textbogk is distinct as it covers all
aspects of the subject including instrumental methods of analysis and
quality control. The book has been divided into seven parts. Part | as a
way of introduction to practical classes focuses on some of the common
experimental techniques used for carrying out experiments, It acquaints
the students with laboratory precautions, and directives including use of
reagents and report writing guidelines, identification and care of
laboratory glassware. Part I looks at weighing and calibration of
volumetric apparatus, melting point determination and purification of
organic solid samples by recrystallization and simple synthesis leading to
preparation of some salts as well as determination of alkalinity and total
solids in water. Part 11l focuses on pharmaceutical qualitative inorganic
chemistry with preliminary tests and systematic analysis of basic and
acidic radicals. Part IV presents pharmaceutical analytical chemistry using
chemical methods ‘of analysis, Part’ V is on’ Pharmaceutical Organic
Chemistry. It provides the systematic characterization and identification of
organic compounds. Part VI is on instrumental methods of analysis mostly
on UV-VIS Spectrophotometry, although Infra-Red, Nuclear Magnetic
Resonance and Mass spectrophotometry were also included. Polarimetry,
polarography and practical aspects of drug metabolism were included. Part
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We hope you will find this book very useful. Authors will
constructive criticisms and suggestions for future improvement

of this present effort.
Moji T. Bakare-Odunola
S. T. Abdullahi
N. S. Njinga
Kudirat B. Mustapha
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PART ONE
GENERAL INTRODUCTION

1.1 Introduction

The subject of chemistry cannot be learned from books alone.
Many important facts can only be learned in the laboratory. Generally,
laboratory experiments are essential for a realistic understanding of
science, since they are of great value in furnishing background for the
critical judgment needed in reading the work of others, which is one of the
most important sources of information for practicing experimental and
theoretical sciences.

The main objective of laboratory experiments is to identify the
various constituents of a substance and to find the quantities of each
constituent in that substance. Identifying the constituents is called
qualitative analysis while finding how much of one or more constituents
are present in a given amount of substance is called quantitative analysis.

1.1.1 Laboratory Precautions and Directives

1. Remember at all times that the laboratory is a place of serious
work.

2. Create habits of careful observation and accurate deductions,
tidiness and cleanliness.

3. Try to understand the procedures of the experiment intelligently,
making out the special precautions to be observed.

4, Always be certain that a test tube, beaker or a dish that is about to
be used is clean and will contain only what you have put into it.

5. Do not spill powders or acids on the desk. Wipe immediately any
which accidentally drop. Do not touch chemicals with bare hands
unless directed to do so. Never taste anything in chemistry
laboratory.

6. Arrange the required apparatus on the bench. Avoid littering your
bench with an array of unrelated bottles and remove stoppers by
holding the test tube in the left hand and with the aid of the little
finger of the same hand remove the stopper from the reagent bottle.



Procedure:
est snmple tandard compound
Specific weight of compound is dissolved [Take 1ml of 0.05845 % W/V

in water or solution is prepared as directed solution of sodium chloride in
in the pharmacopoeia and transferred in essler cylinder

essler cylinder
Add 1ml of nitric acid Add Iml of nitric acid
[Dilute to 50ml in Nessler cylinder [Dilute to 50ml in Nessler cylinder
Add Iml of AgNO, solution Add 1ml of AgNO, solution
Keep aside for 5 min [Keep aside for 5 min
Observe the Opalescence/Turbidity Observe the Opalescence/Turbidity

Observation: Test opalescence is not more intense than standard
opalescence, or test opalescence is more intense than standard
opalescence.

Report/Result: The given sample passes limit test for chlorides or the
given sample fails limit test for chlorides i
Exercise
1) Compare the value with the value obtained from standard
caliberation curve of chlorine concentration
2) Define water?
3) Give the pH of your water samples?
4) Why do we chlorinate water?
5) What are the factors affecting the bactericidal efficiency of
chlorine?
6) What are the effects of excess chlorine in water?
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About the BOOK

This Practical Pharmaceutical Chemistry book deals with all areas of Pharmaceutical Chemistry
in a well simplified manner. Some important features of the book include theoretical
background of each experimental procedure and steps to be taken in the preparation of
reagents. The book is divided into seven parts namely: General Introduction, Volumetric
Analysis, Inorganic Qualitative Analysis, Pharmaceutical Analytical Chemistry, Pharmaceutical
Organic Chemistry, Principles of Pharmaceutical Analysis and Quality Control Part | focuses on
basic experimental techniques.

It acquaints the students with laboratory precautions, identification and care of
laboratory glassware. Part Il looks at weighing and calibration of volumetric apparatus, meiting
point determination and purification of organic solid samples by recrystallization and simple
synthesis leading to preparation of some salts as well as determination of alkalinity and total
solids in water. Part Il focuses on pharmaceutical qualitative inorganic chemistry with
preliminary tests and systematic analysis of basic cations and acidic anions as well as their
applications in medical practice. Part IV presents pharmaceutical analytical chemistry using
chemical methods of analysjs.-Part V Is on Pharmaceutical Organic Chemistry. Part Vi is oA
instrumental methods of analysis. Part Vil which is the last part deals with Pharmaceutical
Quality Control which Involves m and assay of some sefected drug formulations
based on official methods. .

The book is written in a simple and concise form to enable the students have a better
*1 understanding. udsoan‘omm experiment depending on avallability of reagents. The
book is recommended for Undergraduate and Postgraduate students of Pharmacy, Chemistry
and Biochemistry programmes.
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