
ut$ K. K. WAGH COLLEGE OF PHARMACY
(8.

Hirabaa

(Affiliated to Dr.

& D. Pharmacy)
Vidyanagari, Amrutdham, Panchavati, Nashik - 422 003. (Maharashtra) tndia.

a: 0253 - 2221121, 2517003, 2510262 Wab ; ryww.pharmacy.kkwagh.edu.in
Email: .edu.in, disp-bpharmacy@kkwagh.edu.in

Ambodka. Technological Unive6ity, Lonere, MSBTE, Mumbai & App.oved by PCI)

3.3.2

of books and chapters in edited
s/books published and papers

hed in nationaU international
proceedings per teacher during

Numbe
volum
pub
ferencon

last five years



t0u K. K. WAGH COLLEGE OF PHARMACY
(8. Pharmacy & D. Pharmacy)
Hlrrb.l H.rldr3 Vldyrnagad, Amrutdhrm, P.nchavatl, Na3hlk - 4,i12 003. (llaharashtr.l tndta.
A: 0253 - 2221121, 2517003, 2510262 Web : wtyw.pharmacy.kkwagh.edu.in
Email: principal-bpharmacy@kkwagh.edu.in, disp-bpharmacy@kkwagh.edu.in

(Afnliatod to Dr. Babasaheb Ambedkar Tschnological Unive6ity, Lonere, MSBTE, Mumbai & Approved by PCI)

3.3.2

r of books and chapters in edited

lumes/books published

A. Numb



ts

(Afiiliatod to Or. Babasaheb Ambedka. Technological University. Lonere, MSBTE, Mumb€i E Approved by PCI)

3.3. Research Publications and Awards

3.3.2 Number of boohs and chapten in ediled volumcs/books published ond papers published in

nalionuU international conference proceedings per leacher during last five year

A. Number of books and chapters in edited volumes/books published

Sr.
No,

Name of the
teacher

Title of the
book/chapters
published

National /
International

Calendar
Year of
publication

ISBN
number of
the
proceeding

Affiliating
Institute at
the time of
publication

Name of the
publisher

l Dr. K. S. Jain,

Ms. D. K.
Kadam

Pharmaceutical

Chemistry

National 2023 978-93-9503-

903-l
K. K. Wagh

College of
Pharmacy

BSP-Books

Pvt. Ltd

2 Kajal
Baviskar,
Anjali Bedse,

Shilpa Raut,

Narayana

Darapaneni

Artificial
lntelligence and

Machine

Learning-Based

Manufacturing
and Drug

Product

Marketing

Intemational 2023 978 I I 198651

t7
K. K. Wagh

College of
Pharmacy

Scrivener

Publishing

LLC, Wiley
Online Library

3 Dr. K. S. Jain,

Ms. D. K.
Kadam

Medicinal

Chemistry

National 2023 978-93-5451-

947-5

K. K. Wagh

College of
Pharmacy

Nirali
Publications

4 Dr. Vaibhav
G. Bhamre,
Mr. Shivraj P.

Jadhav

Concepts of
Physical

Pharmaceutics I

National 2022 97893928673

92

K. K. Wagh

College of
Pharmacy

PharmaCareer

Publications

Bhamare V.
G., Amrutkar
R. D., Patil V,

Upasani C. D.

Growing
impact ol
herbal

bioenhancers in
pharmaceutical

industries

International 2022 K. K. Wagh

College of
Pharmacy

De-Gru\ter

6 Shamal. D.
Dawange

A Laboratory

Manual For

Pharmacognosy

National 2022 K. K. Wagh

College of
Pharmacy

Briliant
Publication

7 Dr. K. S. Jain Samamika
(Vicharvedh)

978-93-91807-

00-9

K. K. Wagh

College of
Pharmacy

8 Dr. K. S. Jain,
D. I( Kadam

A Practical of
Pharmaceutical

Analysis-

National 202t 978-93-
905596-89-8

K. K. Wagh

College of
Pharmacy

Nirali
Prakashan

NAST\\K'3

.trk

PRINCIPAL
GK Wegtr Cotlege of Pharm€oy

Nashik-422 003

K. K. WAGH COLLEGE OF PHARilIACY
(8. Phrrnrcy & D. Ph.rmrcy)
HlEbrl H.rlda3 Vldy.nrgad, Amrutdham, Plnch.vttl, Nlshlk -.122 003. (Lehlrashtra) lndla.
a: 0253 - 221121,2517OO3,2510262 Web : w\r 

^r.pharmacy.kkwagh.edu.inEmail: principal-bphermacy@kkwagh.edu.an, disp'bpharmacy@kkwagh.edu.in

5 97831t07467
92

202t



t0u K. K. TTAGH COLLEGE OF PHARMACY
(8. Phannacy e O. Pha]mlcy)
Hlrabll Hddai Vidyrnrgarl, Amrutdham, Panchavati, Nashlk .42i! 003. (Uaharashtra) lndia
6: 0253 - 2221121, ?517OO3, 2510262 Web : wr,Yl .pharmacy.kkwagh.edu.in
Email: principal-bpharmacy@kkwagh.€du.in, disp-bpharmacy@kkrvagh.edu.in

€
C

(Afliliated to D.. Babasaheb Ambqdkar Technological University, Lone.e, MSBTE, Mumbai & Approved by PCI)

Sr.
No.

Name of the
teacher

Title of the
book/chapters
published

National /
International

Calendar
Year of
publication

ISBN
number of
the
proceeding

Affiliating
Institute at
the time of
publication

Name of the
publisher

9 Dr. K. S. Jain,
D. K. Kadam,
K. P. Baviskar

Pharmaceutical

Analysis I

National 2020 978-93-

90506-60-6

K. K. Wagh

College of
Pharmacy

Nirali
Prakashan

t0 Dr. K. S. Jain A Practical

book of
Pharmaceutical

Organic

Chemistry

National 2019 978-93-
87686-05-2

K. K. Wagh

College of
Pharmacy

N irali
Prakashan

Dr. K. S. Jain Pharmaceutical

Organic

Chemistry- I,
Simplified

National 978-93-
87397-62-0

K. K. Wagh

College of
Pharmacy

Nirali
Prakashan

Dr. K. S. Jain,
M.G.Shinde

Practical

Pharmaceutical

Inorganic

Chemistry

simplified

National 978-93-
88293-3 l -0

K. K. Wagh

College of
Pharmacy

Nirali
Prakashan

t3 Dr. K. S. Jain A Text Book of
Pharmaceutical

Organic

Chemistry - lll

National z0t9 978-93-
880706-58-2

K. K. Wagh

College of
Pharmacy

Nirali
Prakashan

t4 Dr. K. S. Jain Pharmaceutical

lnorganic

Chemistry,

Simplified

National 20r8 K. K. Wagh

College of
Pharmacy

Nirali
Prakashan

l5 Dr. K. S. Jain A textbook of
Pharmaceutical

Organic

Chemistry-lI

National 201 8 978-93-
88 t 94- l0-5

K. K. Wagh

College of
Pharmacy

Nirali
Prakashan

PRINCIPAL
K K. Wsgh College of Pharmacv

Nashik-422 003

ll 20t9

12 2019

978-93-
99t94-55-6

+
ao

Z

+)
I



1

Title of the boolt/chapters published- Pharmaceutical Chemistry

Name of the faculty- Dr. K. S. Jain, Ms. D. K. Kadam

Name ofthe publisher- BSP-Books Pvl. Ltd

"' *"[L%l#ffi",,"*

k
PllAI}IACtt,TICAI. C}lE[IISTIY

Ek ) lp--
ItYoert
l4r@
Lo 

punucv,

!

v
3

o
m

:
o

o

m

3
o
{
7

Cl{EttlISTRY

Btti
IdlItIA\ \

l'
/t

aa

ri
li
!l

t!

1

I

Pharnated Press .#
E tl

I I
I

I

ilililtl

Highlight



D. PHARMAC

Pha rmaceutical Chemistry
As per Latest ER 2O-l2T D. Pharm Syllabus First Year

Dr. Kishor S Jain
M.Pharm., Ph.D., FIC.

Principal

Rajmata Jijau Shikshan Prasarak Mandal's College of Pharmacy,

Dudulgaon, Moshi-Alandi Road, Pune-412105, Maharashtra.

Deepali K Kadam
M.Pharm.

Assistant Professor, Department of Pharmaceutical Chemistry

K. K. Wagh College ofPharmacy

Hirabai Haridas Vidyanagari, Amrut Dham, Panchavati

Nashik 422003, Maharashtra

PharmaMed Press
.l iDpri t of 8Sl' idoks PIt. l-t.I.
4-4-309/316, Gi.irai Lane.

Sullan 8azar, Hyderabad - 500 095.

PRINCIP.AL
K K. Wagh Coilege of PharmacY

N ashik-422 003

.1liiiiiii
ulq,rcilrd



CONTENTS

Pr.'/ict:....

..........,. (v)

.... ...., (vii)

Cr{APTER I

Introduction to Pharmaccutical Chcmistry
l.l lnlrodttction to pllanrlrcctlticill chctnislry ........................"'.. I

1.2 Sourccs and'lipcs olllrrors, Accuracy, Prccision, Significant Figurcs ............' 2

1.3 lmpuritics in Phonrtaceulicals .-.......-........5

t.4 Lhnit Tcsts.... .............9

Question Bank...... """""""" "" """"""21

Multiplc Choice Questions ......"" ""' """ """"'-"-"""""""21

Short Ansrvcr Qucstions ................ "' """" """ """ """""'23

Long Ansrver Questions......" """ "" ' """-"''""""""""""?4

CHAPTER 2

Introduction to Pharmaceutical Chemistry

2.1 Fundamentals of Volumetric Ana1ysis...............' """"""""'26
2.2 Acid-base Tirations.......... ........ """""' 35

2.3 Non-Aqueous Titrations """" """""""'42

2.4 Precipitalion Titration .................. '..""" " """" """"""""" 49

2.5 Complexomelric Titration............ ......

2.6 Redox Titration................

2.7 Cravimetric Analysis: Principle and Method.........'...

I-ong Ansvcr Queslions ....'..- 82

54

59

69

83

85

92

Cserren 3.1

Haematinics
3.1 lntroduclion"

3.1.1 Haematinics

Question Bank"""

(irx)

PRINCIPAL
K K. Wagh College of Pharmacv

Nash rk-422 003



I
Contcnlsn)

lh tiplo Choicc Qrcr'ior?r"" "" "" " " " '

Shorl Anstrer QteJlio"r""" " """"'""
''""" " "'.......92

'"" - ...-.94Long Anstcr Queslio'ts "" " " '

CsePrsn 3.2

Gastro-Intestinal Agents

3.2.1 Gastri-lnlestinal Agents: lntroduction

3.?.2 Acidifling Agents - " " """ '

Question Barrk......

l,lul r ipl e C hoice Ques t ions.... "'

i.l.l Definition

i.3.I Mechanism of Action........

3.3.2 Commonly used Antimicrobial Agents

95

91

i.2.i Antacids.....

3.2.4 Adsorbents & Protectives " """ ' """'...106

3.2.5 Cathartics '.

Long Anster Qnestions ..........

107

lll
lll
I 13

I 14

CHAPTER 3.3

Short Ansrer Queslions -............ """'

n5

I I7

ll8

Question Bonk............

CHAPTER3.4

Dental Products
3.4.I Introduction.

3.4.2 Dental products.............

127

128

t34

r 35

139

140

3.4.3 MourhWash, Mouth Rin
3.4.5 Prcparalion and Assav o
3.4.6 Dcnlal Adhesivcs: Zin"

Quest ion 80nk,.,..,-...,..,.

se, Oral Rinse or Mouth Bath.........

f Some Imponant Anti-Caries Agents......................

lugenol (ZOE) Dental Cemenr.....

\

PRINCIP.AL
KK. Wagh Cotiege of pharmacy

Nashr!.:-422 003



Conlcnts (ri)

I hr I t ipl a C hoice Qucsl,(r,s.........

,Shorr.drlrn'c' 0rcitiom..........,..

t40

147

142
long lrtllcr prre.rlrr,rrrs

Crnpren 3.5

Medicinal Gascs

3.5 Introduclion....

Ouestion Bank

.......... I4l

'" " """ "" " """' 145

Lotrg Artsver Ouesliozs..-.....................

CHAPTER4

Introduction to Nomenclature
4.1 Classification ofOrganic Compounds........................

149

150

CHATTER 5

Drugs Acting on Central Nervous System: Anaesthetics

5. lntroduction...... l?9

5.1 Anaesthetics or Ceneral Anaesthetics............,................................................. l8l

5.2 Classificarion ofAncsthetics......... ......................'............ lE5

5.3 Some lmportant Drugs used for Cencral Anaeslhesia .........'........................... 185

Que st ion Ba nk..,,............, l9t

Mttl I iple C hoic e Qrc s ti ons...,........--............. l9l

192

PRINCIPA.L
K K. Wagh Co ege of Pharmacy

N ashik-422 0C3



Conlcnls (\iii)

CHAPTER 5.5

Drugs Acting otl thc Cctrtral Ncrvous Systcrnl

AntidcPrcssatrts

,lh tirk Choice Qucstiott\

S/rort ..Ilsrc'r' pttr'sriotts....,......... ...

.(.5.1 Classification ol'An(i(lL'prcssiln1s...............

5.5.3 l\l,'ch;rnisnr ol'r\cl ion o f A nl itlcprcssarrls

5.5..1 Sonrt' Inlporlilll Antidcprcssallt Drtr8s....

Qrcstion B t*......

239

?40

240

243

255

?55

?56

256

259

CIAPTER 6.1

Drugs Acting on Autonomic Nervous System:

Sympathomimetic Agents

6.1.1

6.t.2

6.1.i

6.t.4

6. t.5

6.t.6

6.1.7

6.r.8

lntmduction..........

Adrenergic Receptors ."..-... ... """"""'261

Adrenergic or Syrnpalhornirnetic Agenls

Classification of Sympathominrelic Agents as per M'O A""""""

Therapeulic Classifi cation of Sympathomimetic Agents

Mechanism of Action of Sympathomimetic Agents... "" ""'
Physiological EFFECTs of Syrnpathomimclic Agents....."."

Some lnportant Sympathornirnctic Agents.......

Shorl lns\rcr Qucstions
283

263

264

266

266

267

268

Cuu,ren6.2

Drugs Acting onAutonomic Nervous System:

Adrencrgic Antagonists

6.2.1 Intr<.rdtrctior1........... """""'
6.2.2 Classilicatiorr """ "" " " " " "'

6.2.3 Mcchanisnr ol'action

285

286

288

-F
JJ,

*

t/
0t

NASHIK

*^ *"X't'"Tnt;::l*
Nasnit-+22 ooa 

. armaCV

4



t
(\ii) Colllcn(s

Drugs Acting on Central Nervotls System:

Scdatives and HlPonotics
I Introduction............

I Classlfication olSedatives and Hypnotics ............

3 lnlportant Dnrgs used as Sedatives and Hypnotics

Quesrion Bu*

I I ultt l c C hoicc Qttcst ions...........,......

.S,hol..ln.r'rlcr Qrrcsliors......................

5.1

5.2

5.2

""""""""""'- --. 194

"""- ''--- 196

"""""---- 198

-....--.. -.........2u

20i

Cueprnn 5.3

Drugs Acting on the Central Nervous System:
Antipsychotics

5.3.1 lntrodudion

5.3.2 Classification of Antipsychotic Drugs...................

5.i.3 Mechanism of Action of Antipsychotic Drugs.................".

5.3.4 Some lmponant Drugs used as Antipsychotic Agents...........-......

208

?08

209

2t0

Mulri ple Choice Ouest ions..................

Sltort A nsver Otestrons...................-..........

Long A nswer Quesrions.....-.-...._...-..........-.-...

219

220

220

CFTA"TER 5.4

Drugs Acting on the Central Nervous System:
Anticonvulsants

lnlroduction.......... )7)

)1i

228

?36

5.4.1 Classifi cation of Anticonvulsant Drugs/AEDs
5.4.2 Some Irnportant Drugs used AS Anticonvulsants

Quest ion Bank.....-.........

Short Ansu,,er euesl ions

Long Ansver euestions .....

236

PRINCIP-AL
KK. Wagh College of Pharmacv

Nashik-422 003

CHAP'l'ER 5.2



1

Title of the book/chapters published- Artificial lntelligence and Machine Leaming-Based

Manufhcturing and Drug Product Marketing

Name ofthe faculty- Krjal Baviskar, Anjali Bedse, Shilpa Raut, Narayana Darapaneni

Name of the publisher- Scrivener Publishing LLC, Wiley Online Library

Wiley Online Lihary

Chapter l0

Artificial lntelligence and Machine Learning-Based

Manufacturing and Drug Product Marketing

Kaial Baviskar trn1ali Bedse Shilpa Raut Narayana Darapanefli

;;1 i [,:iri,)ri:r wek ctuvda, Krishnan Anand vasso Apostolopoulos

: .,: ,Lblr'rr:.: 107 F€bfl,ary2023 https/doi,o€/lo.lm2/97811t9865128.ch10

\

Summary

Artificial Intelligence (Al) and Machine Learning (ML) are the new drivers for the industry

4.0 revolutlon. lts use is becoming widespread across society. The dawn ofAl and ML can

also be withessed in the pharmaceutical industry. The manufa(uring sector has been

significantl! impacted by Al-ML. The ability of ML strategies to predict future events has

allowed foithe deciphering of complicated patterns in manufacturing patterns. This has

opened thd avenues for an intelligent decision supprt system in different manufacturing

tasks like irtuitive and continual inspettion, fault detection, quality enhancement,

'qffirryxfq6r&in0rersdrr$sffdt0tr:f.rdt*:f suoolv chain, and much more. ML aooroaches

TOOLS
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HISTORY AND DEVELOPMENT OF

MEDICINAL CHEMISTRY

o LEARNING OBJECTIVES o

After compftting tfris chaptcr, sttdcrrt sfrouT 6e a6te to unt{erstani:
. Delinitbn ani Scope of Xteliciro[ Cfian*trlJ.
. ltstor! a lcztebpmcnt of Mc{icitn[ (fiertistry in uaious pfiasu.
. lSw Dntg Dkcoacry antt Du.n[opntertt.

' 'Ifie importarcc of,oriow efrgsicocfiemica[ Properties of drug substances in rehtion to tfizir
lBio[ogica[ Action-

. 'Ihe priaciphs and pfiasu of Drug nuta\o[ism atl its importance.

' 4c ra.tu$ affecting.Drug Metafio[km inc[uding stereocfremia{ aspec* and g,fetabo{ic fate
o/ aadnus Dngs utitfr se{ected e4ampfes .

1.1

{.{.1 Definition and Scope of Medicinal Ghemistry

(1.1)

It is the branch of chemistry which deals with the fundamentar knowredge on the
structure, chemistry and therapeutic value of drugs. The subject emphasizes on structure
activity relationships of drugs, importance of physicochemical properties and metabolism of
drugs, as well as, the chemical synthesis of important drugs under each class.

Though, most of the infectious diseases rike tubercurosis, typhoid, mararia, infective
hepatitis, tetanus, chorera, etc., which ki rakhs of peopre every year in underdeveroped or
developing countries, have been completely wiped off from tie developed nations, some
are still back in resistant forms. Also, disorders and infections like heart disease, diabetes,
alzheimet cancer and HIV infection are now considered the biggest killers.
1.1.2The Art of Medicanal Ghemistry

The science that strives to identify, create or modify molecules for therapeutic
application - has enriched greatly from developments in the areas of organic chemistry,
biology, biophysical/biochemical methods, and computational tools. While olportunities aie
enormous, advancing a drug candidate from benchtop (preclinical) to clinic (clinical) is
associated with challenges. A good understanding on both these aspects would significantly
accelerate drug discovery process. Really, the unprecedented increase in human life
expectancy, which has almost doubled in a hundred years, is mainly due to drugs and to
those who discovered them.
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UNIT : I

SOLUBILI'I'Y OF DRUGS

Solubilitl,exprrssions, Illcclriurisrus ol'solrrlc solvcrrt irrterirctions, kloal s()lubility parameters'

Solvation & Assor'iatiou. l.'lctors inllrrcrrcirrg soltrtrilily ol'rJnrgs, l)illirsion principles in hiological

qsrcnrr Sohrbilitl'Ol'grs in liquirls. Solrrtrility ol'liquirls in litlLritls, ( llinary soluti<ns, ideal solutionsl,

Raoulr's lau,. ltical and llc.al solutions, I)nrtiully rniscihlc liquids, Critical solution temperature

and applicltions. [)istrihtrtiorr llrv. its linritltions arrd appliuttitrns.

Chloride, Sugar

a solutc.'fhr- soh'cnt is thc contFucnt ot'a sttlution

Solvcnts which arc gencftllly in liquid lbnn but can

issolvc, suspcnd oI'c\tlilct othcr nlateriills, usually

thc solvcnts or tltc othcr nlatcrials. For cx. Water,

A solvent is a substancc that dissolves

that is present in higher concentralton'

also be a solid or gas that arc uscd to d

without chemicallY changing cithcr

-!
a-'

fr
its1

G v^
..O

i

D

Ethanol.

*
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T.I INIRODUCTIONTOSOLUBILITY:

. Solubilityisthe importantparameterto achieve desired concentration of drugs in the

qmnic circulation that couid exert desired physiological response. Any &trg to be absoibed

must be present in the form ofan aqueous solution at the site ofabsorption. Since, water

rcmainsthesolventofchoicefor liquid pharmaceutical formulations;poorwatersohrble

&ugs have slow absoqptir.rn leading to inadcquatc bioavailability'

. Solubility can be defined in two ways, in quantitative way and qualitative way.

. Qrantitatively solubility is defined as the maximum amount ofa substanct that will dissolve

in a given amount ofsolvent at a specified ternperature'

. eualitatively solubility can be defined as spontaneous interactionbeweensoluteand

solvent !o form homogeneous solution'

. Garerally, tre solubility of a compound depends on tlre phpical and chemical properties

ofthe components (solute and the solvent) and several factors that have impact over

process ofiolublization such as temperature, pressure, pH, particle size ofsolute etc'

. solrbility ir *ually expressed as grams of solute per liter of solvent.

. A solute is any substance which can be either solid or liquid or gas dissolved in a solvc'nt.

Generally, in solution, the amount of solute is always less than solvcnt' For c'x' SorJium
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Chapter 7
Growing impact of herbal bioenhancers
in pharmaceutical industries
Ab3l.act: Ayurwedic expertise tras rnade a sigrrificanl contribution to drug researctr
in lhe world, r /ith new rnethods of identii/ing active cornpounds- In cornparison to
ltrodern rnedlcines, herbal ttledicines hawe succeeded lo ernptrasize the world for
their use, wittr adwanla8eous therapeutic effects and fewer advers€ effects- How_

ever, in wltro/in vlwo Endings for these trerbal drugs ol extracts are not so irnpres-
sively correlative- Poor lipid solubility, ltnproPer rnolecular slze' and prolonged
therapy of phyloconitituenls leads to poor absorpaion. followed by poor bioavail_
abttity and treatnretrt expenses- Herbal bioenh:rrtcers are rrorrtherapeutic acliwe ptry_

tornolecules that, when co-adtninistered at loriv do6es' ilnprove the bioavailabiltty'
bioefncacy, and biotogicat activity of dirlerent drugs \.rithout hawing a syner8istic
irnpact \Jvlth rnedication- Since herbal bioentrancers are healthy' nontoxic' inexpen_
sive, easy to obtain, nonaddictiwe, phatrnacologically itrerl. al!d nonallergenic' ttrey
are enlicing pharmaceutical industrles as a valuable and mosl effective means of
btoavailabiuty entraDqetrrent. Nowadayi irtdustries are focusittg on iDlproverDent ilr
pharmacoklnedc pararneters of potent actiwe ptrarlnaceutical ingredients using var_

ious lrloenhanclns mechanisrrrs thal aan help through alteration in errzyrrre activity'
phytosorllal forrnulatlon syslern! escape prolein rnodifications. elfects of cholagotic
or choleretic agent, alrd heat production in the organistn- An ernphasis is rtlade to
tackle rnultidrrrg resistance in the treatrnent of Infectious diseases. Blo€nhancers
signiEcantly contrit ute to lhe drug development prcess' r^rith innowative rrrethods
for tdenllfying actiwe compounds, uslng natural drugs and ploducts. Herbal bioen_
hancers are lrecorning itrcreasingly popular as a paradiSrn-shifling technology for
irnprovlng the bioavailability and t iefEcary of warious classes of drugs' nutraceut_
icals, and weterlnary tnedicines, lharrks to recerrl advanc€s in drug delivery-
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GENERAL INTR.ODCUTION

All laboratory work involves some form of measurement. Various types of volumetric

glassware are available for measuring lab reagents. Before starting any analytical

experiment, one must familiarize him/herself with the types of volumetric glassware and

should learn to use the apparatus accurately to eliminate the errors resulting from careless

handling of the aPParatus.

{.1,1 Pipettes

These are used to transfer a known volume of liquid from one container to another

They are designed either to contain Oc) a specific volume of liquid or to deliver (ID) a

specified volume [To contain and To deliver (TC & TD): Manufacturer stamp TC or TD

near the toP of the pipette. TC PiPette holds o r contains a particular volume but does not

dispense that exact volume, whereas TD pipette will dispense the exact volume indicatedl'

Table 1.1 : PiPette Classification

I. Design

A. To contain (TC)

B. To deliver (TD)

(1.1)

<{

\,

),2

\7,
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nI troduct on to Ph fa am tceu ca nA a

PHARMACEU TICAL ANALYSIS

Definition:

Pharmaceutical analysis is a branch of practical chemistry that involves a series of

processes for identification, determination, quantification and purification of a substance,

sepamtion of the components of a solution or mixture, or determination of structure of

chemical compounds. The substance may be a single compound or a mixture of compounds

and it may be isolated or in any of the dosage forms. The substances used as

pharmaceuticals are from various synthetic or natural (animal, plant, marine, microbial or

mineral) sources.

Scope:

The process of analysis can be broadly categorized as; a) qualitative (identification) and

b) quantitative (estimation). The sample to be analysed is called as analyte and on the basis

oJ size of analyte, quantitative analysis can be termed as; macro (0.1 9m or more), semi-

micro (0.01 9m to 0.1 9m), micro (0'001 gm to 0.01 9m), sub.micro (0.0001' gm to 0.001 9m),

ultra-micro (below 10-a9m) and trace analysis (100 to 10000 ppm)'

1. Qualitative analysis is performed to establish composition of natural/synthetic

,,b,t.n..,. These tests are performed to indicate whether the substance or

iorporna is present in the sample or not. various qualitative tests involve;

detectionofevolvedgas,formationofprecipitates,limittests,colourchange

reactions, determination of melting point and boiling point etc'

2. quantitative analpis is mainly used to quantify any comoound or substance in the

sample. These techniques are tased on (a) the quantitative performance tt::lfll:

chemlcal reaction .na .itn.i..iirring t,. amount of reagent added to complete

1)

.'O)+/(f
<l

\

F-G A

Unit I :

Cfiayrer 1

o LEARNTNG OBJECTTVES r
Aftcr comphtiag tfiis cfrtptcr, studcnt stton{ 6c a6h to tulustor :
. Dcfuition anl scopc of l1frarwtccntiea[ on[nysis,
c arious anolgtica( tccfineuu.

. |t{cchods oI r.:eftssint.onccntmtion.

c gunla so{utions uscd h onoQsk.

o htpamtiot of so[utiorc of variors corc.cntmtbns.
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Chapter 1

Systematic

Unknown

Qualitative Analysis of

Organic Compounds

Qualitative organic analysis is the systematic identification and confirmation of an
unknown organic compound.

Qualitative organic analysis forms an important part of the practical training of the
budding organic chemist. It gives a balance between structured systemic approach and the
intuition, which the student acquires with experience.

'Proper application of knowledge of cirganic chemistry and significant observations can

help draw meaningful conclusions leading to pinpoint identification.
The systematic steps of qualitative analysis:

Following essential and integral stepi for the systematic identification of an unknown

organic compound, should be followed meticulously and religiously, skipping none of it.

. .1, Preliminary tesG: It can tell the state, nature and type in a broad manner.

2. Detection of elements/elemental analysis (Lassaigne's test): It can throw ligfrt on

which of the elements N, tOl, S, halogens are present.

3. Dete€tion of functional group: Whic[ is the main organic functional group in the

. compound.

4. Derivative preparation:. This is preparable and can help to confirm the unknown

com pou nd.

.5. Determination of physical constants: B.P. or M.P. are an important characteristic

physical property.

5. ieparation of binary mixture: In case of mixture of two unknown compounds,

which need to be-separated prior to their analysis'

This helps in error free identification of an unknown organic compound. The tests are

given in sequence one after the other, to reach the end results and to confirm the identity of

ihe given, unknown organic compound, correctly and student is required to follow the same

sequence.

Mainclassoforganiccompoundseniounteredinthesystematicqualitativeanalysis:

i;ftJ;t;;s: 1e.9., glicose, fructose' sricrose' lactose' maltose' starch' dextrin' etc')

Testsl

1. Molisch test: General test for carbohydrates'

2. Barfoed's test: For distinction between mono and disaccharides'

3. Fehling,s 
".ra 

e"r;li";s 
-t"sts, 

For differentiating between a reducing and a

non-reducing saccharides'

4. Selvinoff's test Test for ketoses'

(1'1)
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CLASSIFICATION,

NOM ENCLATU RE AN D ISOM ERISM

r LEARNING OBJECTIVES I
'lo frau &f{t;a;rt typu of C[assu onl Oryanit Catpounds.

to ulsstsd tfu I'|I:PAC Ryks for \'{gnarctaara of Orga c Compouls
,h rtau tA4 Sh&auN,lrom ghten nau.
tlo gi.r tlt iarnc fo giwtL Stflt blrq.

to ualasal rypu of Isorurism of tfu Orgaait Cotqoadn.

Classification of organic compounds on the basis of functional group and elementa

composition:

i. Corpounds containing carbon and hydrogen atoms only: Hydrocarbons (Alkanes'

Alkenes, Alkynes, Aromatic Hydrocarbons' Arylalkyl Hydrocarbons' Alicyclic

Hydrocarbons).

2. Compounds containing carbon, hydrogen and oxygen atoms onl!4 Alcohols' Phenols'

Ethers, Epoxidei, Carbonyl compounds, Aldehydes and Ketones' Carboxylic acids' Este6'

Anhydrides.

3. Compounds containing Carbon, Hydrogen and Nitrogen atoms only: Amines and Imines'

.. ::tl';#f".'jHinine carbon, Hydroeen, Haroeens with or without oxysen: Arkyr

5

6

7

Halides, Aryl Halides, Aryl Halides'

iorp"rni, containing Carbon, Hydrogen' oxygen and Nitrogen atoms only Amides'

Imides, Aldoximes, Ketoximes, Nitro compounds'

iorporna, containing Carbon, Hydrogen and Sulphur with/without Nitrogen' Oxygen

.na H.tog.n, Sulphonic acids, Sulphonylhalides' Sulphonamides'

IUpAC nomenclature of all classes of iompounds; Nomenclature of Mono-substituted

and Poly-substituted compounds' (Recent rules of IUPAC referred)'
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Chapter 1

Tests

Limit Tests are quantitative or semi-quantitative tests designed to identify or contror
small quantities of impurities. These tests shourd be specific aJ iensitive.

Limit = A value or amount that is likely to be present in a substance.
fest = To examine or to investigate

lmpurity = A foreign matter present in a compound

Definltlon:

Limit test is defined as a quantitative or semi-quantitative test designed to identify and

control small quantities of impurities which are likely to be present in the substance.

lmpodance of Limit TesE:

1. To find out the harmful amount of impurities

2. To find out avoidable / unavoidable amount of impurities.

Types of Limlt Testi:

1. Comparison method

2. Quantitative determination

3. Test in which there is no visible reaction

General Prlnclplesl

1. If the sample is lighter (in colourAUrbidity/opalescence) than the standard solution

then it is within the pharmacopoeial limit (accepted).

2. If the sample is darker/heavier than the standard solution then it is above the

pharmacopoeial limit (re1ected)'

3. Specificlty of a Limit Test A given limit test for a trace impurity should involve

. some selective reaction of the reagent with the trace impurity under

consideration/detection specifically characteristic only to it'

4. Sensitivity of a Limit Test As most of the limit tests involve dilute solutions and

results are based on concentration of the trace impurity, the results may take longer

durationtobecomeobservableorappreciable.Thus,considerationofdurationof

testneedstobeofprimeconsiderationindesigningthelimittest'

Nessler's Cyllnder (IP appendix Vll A127)

It is a clear glass cylinder with norm

cylinders are of 100 ml capacity' The overall

50 ml mark is 11.0 to 12.4 cm and the thic

tmL

the thickness of the base is a

:

al capacity of 50 ml. However, iome Nessler's

height is about 15 cm, the external height to the

kness of the wall is around 10 to 1,5 mm, while,

3.0 mm. The external height to the 50 mark of

re than I mm in th I iven r.
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Stereochemistry is a branch of organic chemistry which deals with structure of
compounds in three dimensions and hence can be termed as chemistry or study of
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of atoms in space. The word is derived from Greek word (Stereos = "three"-dimensionality).

Stereochemistry also deals with stereo-isomerism and stereo-chemical reactions of
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ChnYwr "' 7

BENZENE AND ITS DERIVATIVES

o IEARNING OBJECITVES o

After completing this chapter. reader should be able to understand:

. Introduction to benzene'

o Analytical, Syrthetic and other evidences in the derivation of structure of benzene.

. Orbital Picture of benzene'

. Resonance in benzene, aromatic characters, Huckel's rules.

r Reactions of benzene - nitration, sulphonation, halogenation-reactivity, Friedel-Crafu

alkylation - reactivity, limitations, Friedel-Crafu arylation.

. Substituents, effect of substituents on reactivity and orientation of mono substituted

benzene compounds towards electrophilic substitution reaction.

. Structure and uses of DDT, Saccharin, BHC and Chloramine.

Benzene on which the study of aromatics began was discovered in L825. However, it was

not till 1866 that the Kekule's formula or structure I of benzene was known, till he proposed

it This structure of benzene is most accepted because the satisfactory answers it offers to

various substitution products as compared with other four proposed structures II-V (Fig. 1.1.).

H
Ic\ (-Hz

H

I

c-H

[-,
H

Kekule formula

H3C-C=C-C=C-CH3

ry

HC-CH
C/
I'H
It

Dewar formula

III

HzC:C-C=C-C{Hz

for benzene in earlier daYs

IH

I

H

I

Fig, 1.1: Various structures proposed
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