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Pharmaceutical Chemistry Top 10 Most Repeated Questions with Answers

According to New Syllabus ER 2020-21

{ 1st Year D. Pharmacy ]

1) What is limit test? Explain The limif Test of arsenic with diagram?

Ans.

Definition of Limif Tesk: A limit fest is a quantitative or semi-quantitdfive test that identifies and controls small
amounfs of impurilies in a subslance.

Limit test of arsenic

Principle: Limit test of arsenic is based on the reaction in which arsenic is converted info arsenic acid with the
help of sfanneled Hcl. This arsenic acid is further converted info arsenious acid with the help of potassivm
iodide, The arsenious acid is further reduced info arsine gas.

This arsine gas reacts with mercuric chloride paper o produce a yellowish-brown stain dve to formation of
mercuric arsenide. The depth of yellow color stain on mercuric chloride paper is based on the presence of
arsenic in The sample.

Reaction

1. Arsenic 1o arsenic acid

axed .
As e HPeO,

2. Arsenic acid To arseniovs acid

KE AsO
’i“\sAsOL‘ }'HSA\ ’

3. Arsenious acid To arsine gas
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Mercuric chloride paper

—|ead Acetate cotton plug

2 mm diameter hole

l=—120 ml capacity bottle

It consists of a wide mouth boftle of 120 ml capacily with a rubber bung in which a glass Tube is atfached.
The glass Tube has a length of 200mm and a diameler of 6.5mm To 8mm.

The part of the glass Tube has a small hole.

One mercuric chloride paper is placed between the rubber bung and a clip is altached o hold Together the

rubber bung.
One coffon plug is also attached in belween the glass tube.

Procedure

Sample preparation

Standard preparation

The sample solufion is placed in the wide
mouth boflle.

The slandard solution is placed in The wide
mouth boflle.

To This 1gm of polassium iodide is added

To This 1gm of potassium iodide is added

5ml of sfannous chloride solution is added

5ml of stannous chloride solution is added

Then 10gm of zinc is also added.

Then 10gm of zinc is also added.

One cotton plug confaining lead acelate is
packed in glass tube.

One cotton plug confaining lead acelate is
packed in glass tube.

Keep the apparalus with The above mixiure in
the waler bath for 40 minutes by mainfaining
the temperature 40 degree Celsivs.

Keep the appardlus with The above mixiure in
the waler bath for 40 minutes by mainfaining
the temperature 40 degree Celsivs.

After 40 minutes the yellow color stain is
produced on mercuric chloride paper.

After 40 minutes the yellow color stain is
produced on mercuric chloride paper.
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2) Explain the limit Test of chloride and heavy melal?
Ans.
Limit fest for chloride
Appardlus: Nessler's cylinder, pipelle, stirring rod, beaker.
Chemicals: Dilufe nitric acid (10%) Silver nitrate (5%), Test sample, sfandard sample (Sodium chloride).

Principle: Limit test of chloride is based on the reaction of soluble chloride with silver nitrafe in presence of dilufe
nitric acid To form silver chloride, which appears as solid parficles in the solution (Opalescence)

Reaction
. dil HN03 -
Cl- + AgNO; > AgCIl + NO;,
Procedure
Sample solution Standard solution
Sample is dissolved in water and Transfer the | Pipelte out 1ml of chloride sfandard solution
solufion in Nessler's cylinder and transfer fo Nessler's cylinder
Add 10 ml of dilute nitric acid Add 10 ml of dilute nilric acid
Dilute To 50 ml with water Dilute To 50 ml with water
Add 1ml of silver nilrate solution and stir Add 1ml of silver nilrate solution and sfir
immediately with the glass rod and keep aside immediately with the glass rod and keep
for 5 minutes aside for 5 minutes
Resulls

> The opalescence produce by the sample solution is compared with the sfandard solution.
> If the opalescence produce by the sample solution is less Than The standard solution, the sample passes the
limit Test and vice versa.

Limif TesT for Heavy melals
Apparadius: Nessler's cylinder, pipelte, stirring rod, beaker.

Chemicals: Test sample, sfandard sample, dilufe acefic acid, dilvte ammonia , dilufe sodium hydroxide hydrogen
svlphide solution.

Principle: Limit test of heavy melals is based on the reacfion of melallic impurities with hydrogen sulphide in
acidic medium to form mefal sulphide which is in the form of brownish colour solution. Metals thal response to
this Test are lead, mercury, bismuth, arsenic, antimony, Tin, cadmium, silver, copper.

Reaction:
Pb + HS  —» PbS |
colour (brown)
Procedvre:
sample solution Standard solution
Take 1 gm of test sample Take 1ml of lead standard

solution in Nessler’s cylinder
Add Dil acetic acid to adjust the pH off Add Dil acetic acid to adjust the
the mixture pH of the mixture
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Add Hydrogen sulfide solution to the| Add Hydrogen sulfide solution
mixture to the mixture
Dilute up to 50ml with distilled water | Dilute up to 50ml with distilled
and stir it well and keep aside for 5 | water and stir it well and keep
minutes. aside for 5 minutes.

Resvlt:

> The colour produce by the sample solution is compared with the standard solution.
> If the infensily of colour produce by the sample solution is less than The standard solution, the sample

passes the limit test and vice versa.

3)Define Impurities and explain different sources of Impurities?

Ans.

Definifion: Impurily is the undesirable foreign maferial which may be Toxic or may not be Toxic present in the
pharmacedlical substances

Sources of impurities

L

Raw madlerial employed in manufacluring process

When any medicine is manufaclured, the slarling material used is raw maferial. If there are any impurilies
in raw malerial, then the final product will also have impuriies.

Example: if arsenic, heavy melal, lead is present in raw material then this will also be found in the final
product which may cause harmful effecls To human beings.

. Process vsed in manufacluring

There are a number of drugs and chemicals which are manufactured by different methods. Somelimes
during manufacluring impurilies are also incorporated and this will appear in final product
If The manvufacluring process is long, then The number of impurilies will also increase in the final product.

. Plant mdferial used in manufacluring process

During the manufacluring process, various chemicals are mixed in vessels, these vessels are made vp of
iron, copper, sleel, aluminium. Sometime during mixing reaction Takes place belween chemicals and vessels
which produce impurilies in final product

So, it is very necessary o use a proper vessel which does nof react with any chemicals.

Solvent used in manufacluring process

Water is the cheapesT solvent and most commonly used in the manufacluring of chemicals.

Bul water may acl as a source of impurilies if proper precaution is not taken. If a company is using Tap
wadlfer, then Tap water contains lots of inorganic impurities. So, if a company is using disfilled wafer then the
number of impurilies will reduce.

Adulteration

Itis a process in which high quality chemicals are mixed with low quality chemicals. Because of this
impurily found in the final product.

Examples: potassivm bromide which is a costly chemical is mixed with sodium bromide which is a cheaper
product.

Improper slorage area

Many subslances may undergo changes if proper sforage areas are nol provided. Because of These
impurilies gel involved in the final product.

Almospheric contamination

If The atmosphere is very polluled, then it may affect the purily of the product and impurilies gel involved in
the final product.
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4) Explain Gravimelric analysis?
Ans.

Definilion: Gravimelric analysis or quantifalive analysis by weight is the process of isolaling and weighing an
element or definite compound of the element in a pure form.

Principle of gravimelric analysis: In gravimelric analysis analylics quaniifatively fransformed info pure form
which is then separafed or isolafed and accuralely weighed.

Types of gravimelric analysis

a) Precipitation method
This method involves conversion of analyle To a sparingly soluble precipitate with a known composition
which is fillered and washed android or ignifed and weight

b) Electro analytical method
this method involves The electrical deposition of the analyte on a svilable pre-weighed electrode increase in
weight of eleclrode indicafe the amount of the analyfe

c) Voldfilization method
In this method analyte or ifs decomposition product are voldflilised af a svifable Temperalure. The amount of
product is then collected and weight or alferndtively The mass of the product is defermined indirectly from
The loss in mass of the sample

d) Miscellaneous physical method
This method involves simple separalion of an analyte in the form of gas or solid from a liquid without
requiring chemical conversation of analyfe

Advanlages of gravimelric analysis
> Gravimelry is an accurdle and precise method
> High accuracy can be obtained even in labordfory condifions
> This method requires no calibration and involve direct measurement
> This method is inexpensive

Disadvantages of gravimelric analysis
> This method is time consuming
> Itis not applicable for qualitative analysis
> There is a possibility that the impurilies may also get converted info insoluble components
> The drying process may resull in loss of substances
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5) Explain volumetric analysis?
Ans.

Volumelric Analysis
Volumetric analysis is a widely used quantitalive analytical method. It is defined as the process of measuring the
volume of a solution of known concenrdfion (called the Titrant) To determine the concentfration of an unknown
solulion. This method is essential in analylical chemislry To assess the precise amount of a substance in a sample.
Definition
Volumelric analysis, or Tilralion, involves the measurement of The volume of a reagent solulion that reacls
complefely with The analyle, ensuring The reaction reaches its equivalence point.
Fundamenlals of Volumelric Analysis
> Purpose: The solution under analysis confains an unknown quantity of a chemical substance o be
measured.
> Indicators: In The presence of an indicafor (e.g., phenolphthalein), The Titrant of known concentration is
added To the solution. The indicalor changes color af The endpoint, signaling that the reaction is complefe.
» Measurement: The reaction's completion is defermined by measuring the precise volume of the Titrant
required To fully react with the analyte.
> Reagent and Solution Reldfionship: The volume and concentration of the reagent (fitranf) are used to
calculale the unknown concenlration of the solution.
> Stoichiomelry: The mole ratio or balanced chemical equdlion determines the relationship between the
analyle and the Titrant.

Important Points
> Volumelric analysis helps determine unknown concentrations through sfoichiomeltric calculafions.
> IT'is an accurdle, reliable, and widely adopted method in fields like pharmaceuficals, environmental
analysis, and food chemisiry.
> Proper selection of the indicalor is crucial for accuracy, as it signals The equivalence point where the
reaclion is complefe.

Classificdtion of Volumelric Analysis
A. Acid-Base Tilralion: Defermines the concentration of acids or bases by nevlralization.
B. Non-Aqueous Tilrdlion: Involves solvents other Than water for Titralions, often used for weak acids or
bases.
C. Precipitation Tifration: Based on the formadlion of an insoluble precipitate.
Complexomeiric Titralion: Involves the formadlion of slable complexes, commonly used for mefal ions.
E. Redox Tifrafion: Relies on oxiddfion-reduction reactions To determine the analyfe.

&
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6) Explain in detail about NSAIDs?

Ans.

Definition:

These drugs produce relief of pain and elevdled body temperalure. As these drugs also produce anti-
inflammalory effects they are known as NSAIDs. As these drugs act withoul inferacling with opioid receplors they
are also called as non-opioid analgesic

Classification
A. Non-seleclive cox-I inhibifors
I. Salicylates and congeners: Examples - Salicyldfes, aspirin, salicylic acid, sodium salicyldfe
. Para-amino phenol derivdlives: Examples - Paracelamol
IIl. Pyrazolone derivdtives: Examples - Aminopyrine, anfipyrine, phenylbutazone
IV. Miscellaneous: Examples - Indomethacin, ibuprofen, diclofenac, nimesulide

B. selective cox-ii inhibiors: Example - celecoxib, rofecoxib, valdecoxib

Uses:
1) Itis used in The freatment of arthritis
2) It is vsed in the trealment of Rheumalism
3) It is used in the Treafment of lupus erythematous
4) It is used in The Treafment of ankylosing spondylitis
5) It is used in The treafment of Pain
6) It is used in the trealment if fever

Aspirin:

Properfies:

1) White colour hygroscopic powder

2) Slightly soluble in water

3) Melting point is 142 Degree Celsius

4) Deep violet colour produces with ferric chloride solution affer hydrolysis

Uses

> IT'is vsed as Anlipyrelics
> Itis used as Anfirheumadtic
> ITis vsed as Anfithrombolyfic

Storage: Well closed light resisfant container

Formuldtion: Aspirin Tablefs and Aspirin dispersible Tablefs
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7) Define and classify divretics with examples and draw the chemical structure of
furosemide with chemical name and uses?

Ans.

Definilion: Diuretics are the drugs which increase the rafe of urine oulput. This drug increases The rale of
vrine formafion.

Classification
a) Carbonic anhydrase inhibifors: for example, acefazolamide, methazolamide
b) Thiazide derivdfives: for example, hydrochlorothiazide and chlorothiazide
c) Loop diuretics: for example, furosemide, bumelanide and ethacrynic acid
d) Pofassium sparing divretics: for example, spironolactone, amiloride
e) Osmotic divretic: for example, urea mannifol isosorbide
f) Miscellaneous divrefics: for example, clopamide, chlorthalidone, metolazone

COOH —
NI-L\I]

CH; ~O

Structure of furosemide:

H,NO,S
Cl

Chemical Name: 4-chloro-2-(furan-2-ylmethylamino)-5-sulfamoylbenzoic acid

Uses of furosemide:
> IT'is vsed for the trealment of oedema related fo congeslive heart failure, liver cirrhosis and renal
disease
> Iis also used either alone or with anfihypertensive agent for the management of hypertension
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8) Define and classify Anfibiolics with examples? Draw the sfruclure of basic nucleus of
penicillin?
Ans.

Definilion: These are the chemical substances produced by microorganisms having the properly of
inhibiting the growth or destroying other microorganisms.

Classification
1) Antibiofics effeclive against gram positive bacleria: for e.g., penicillin, erythromycin, cephalosporins
2) Anfibiotics effecfive against gram negative bacteria: for e.g., sfrepfomycin, gentamycin, kanamycin
3) Broad spectrum antibiotics (effective against both gram -ve and gram +ve bacteria): for e.g.,
Tetracycline, chloramphenicol
4) Antibiotics effeclive against acid resistance bacilli: for e.g., rifampicin, streptomycin
5) Antibiotics effect against cancer: for e.g., actinomycin-d, mifomycin

Penicillin is The most imporfant and oldest antibiotics. It was first exfracted from penicillin nofatum

6-APA
o r =
CH,
R l:l HN—CH HC/S
N
/ // T~ COOH

Side chain

The basic slruclure of all the penicillin consists of a thiazolidine ring fused with a beta-lactam ring, crealing
a fundamental nucleus (also known as 6-amino penicillanic acid) that is crucial for their anfibacterial
acfivily.
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9) Define and classify Anfihyperfensive drugs? Draw the chemical struclure of caplopril?

Ans.
Definition:

The drug vsed for the Treatment of hypertension is known as anti-hyperfensive drugs.
These drugs lower The increased blood pressure in the body.

Classificdtion of anli-hyperfensive drugs

NooswNe

Ace inhibilors: Example - captlopril, enalapril, lisinopril, ramipril

Angiofensin anfagonist: Example - candesartan, losarlan, Telmisartan, valsartan

Calcium channel blockers: Example - diltiazem, verapamil, amlodipine, felodipine, nicardipine
Divretics: Example - chlorothiazide, hydrochlorothiazide, frusemide, amiloride, spironolactone
Bela adrenergic blockers: Example - propranolol, mefoprolol, afenolol

Alpha adrenergic blockers: Example - prazosin, Terazosin, phenfolamine

Cenfral sympadtholytic: Example - clonidine, methyldopa

8. Vasodilators: Example - diazoxide, hydralazine, minoxidil, nifroprusside

Chemical Structure of Captlopril

CHs
HS
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10) Define and classify Anli-neoplastic agents?
Ans.

Definilion: The drugs which are used in the frealment of cancer is known as anfineoplasfic agents
These drugs are also called as anficancer drugs

Classification:

A) Alkylating Agents
> Nifrogen Mustards: Examples: Melphalan, Cyclophosphamide, Chlorambucil
> Ethylenimines: Examples: Thiolepa, Alfrefamine (Diethylene melamine is an outddfed Term).
> Alkyl Sulfondtes: Example: Busulfan

B) Anfimefabolites
> Folic Acid Anfagonists: Example: Methotrexate
> Purine Antagonists: Example: 6-Mercaptopurine, Azathioprine
> Pyrimidine Anfagonists: Examples: 5-Fluorouracil, Cylarabine

C) Radioactive Isotopes
> Examples: Radioactive gold (Au-198), Radioaclive iodine (I-131), Radioactive phosphorus (P-32)
D) Miscellaneous
> Natlural Alkaloids (Plant Derivatives): Examples: Vincristine, Vinblastine, Paclitaxel
> Antibiotics (Cyfofoxic): Examples: Actinomycin D (Dactinomycin), Mifomycin C, Doxorubicin
» Hormones and Hormone Antagonists: Examples: Androgens, Progestins, Corlicosteroids, Tamoxifen
(SERM)
> Others: Examples: Procarbazine, L-Asparaginase, Oxaliplafin

P
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All
The
Best
For Your Exam

Very Imp Note:

> Please Read All the chapters very carefully before Pharmaceutical Chemistry Exam.
> These questions are only for the reference purpose.
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