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INSTRUCTIONS TO CANDIDATES

e This question paper consists of ONE question.
e You should write the answers legibly in black or blue ink.

e You are not allowed to take out the examination papers.

(100 marks)
an research and development scientist you are asked to develop a hydrophilic matrix system
the delivery of drug X.

.Outline the mechanism of drug delivery in the hydrophilic matrix system. (50 marks)

.Explain how you would design the above mentioned drug delivery systemin1.1. (50 marks)
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STRUCTIONS TO CANDIDATES
e This question paper consists of SIX questions.
e Answer ALL questions.

e You should write the answers legibly in black or blue ink.

Question 01 (100 marks)
g

1. State the rationale for modified drug delivery systems. (20 marks)
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3. “Transdermal Drug Delivery has many advantages over the other conventional routes of drug

'i:'luistify the statement by giving examples. (30 marks)
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ion 02 (100 marks)
efine thl‘;':te'rm bioadhesion. (10 marks)
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‘, | 2. Sltate five (05) advantages of mucoadhesive drug delivery systems (30 marks)
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IH.1.1. 1dentify A, B, C, and D. (20 marks) l
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| Outline the preswell method used from the entrapment of drugs to the erythrocytes.
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List !iS‘a'pplications of resealed erythrocytes. (20 marks)
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entrépnient in erythrocytes? (30 marks)
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4.4. State how nano-capsules differ from nano-spheres in their application of drug delivery?

: (25 marks)
Question 05 (100 marks)
5.1. What is the mechanism of formation of liposomes? (25 marks)
5.2. List 04 advantages and disadvantages of liposomes as a drug career. (20 marks)
]

.3. State the different types of mechanisms involved in transportation of drugs through liposomes.

(25 marks)
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Duestion 06 (100 marks)
L}F Cla@ﬁ the matrix tablet systems used in oral controlled drug delivery. (20 marks) .
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State the advantages and disadvantages of diffusion release reservoir system in oral drug
delivery. (25 marks)
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+SI‘RUCTIONS TO CANDIDATES

¢ This question paper consists of SIX questions.

e Answer ALL questions.
¢ You should write legibly in black or blue ink.

)Hstion 01 (100 marks)
J1.The pharmacophore of the type I statin is given below.
HO
coo
OH
0
R,
H,C/\,/tto
CH, CH,
R,

|.1.1.Draw the chemical structure of simvastatin by using the pharmacophore given above.
(20 marks)
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...........................................................................................................
...........................................................................................................
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112! How are you going to make the statins molecules more selective for the liver cells.

(30 marks)

......
B R N R RN e A B BRI :
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.....
.....

1. Draw the chemical structure of aldosterone by using the given pharmacophore.
(20 marks)
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...............................................................................................
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................................................................................................

3. [dentify the A and B structures given below. (30 marks)
3.1 1.3.2.
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Question 02

(100 marks)

1. Identify the following antiviral drug given below. (20 marks)

0
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HOCH;
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hat is the mechanism of action of Vitamin A in stimulating the visual center? (20 marks)
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1.4. |Provitamin D; is activated with the exposure to ultraviolet sunlight. Justify the given
statement. (30 marks) l
3. (100 marks)

1 1. Draw the chemical structures of A, B, and D of the mebendazole synthesis. (30 marks)

Sulfolane,

CH,0H;
125°C for 24 Hrs.

Pdon +HCI+H,

charcoal
as catalyst

+ l«l,(:ik:m"‘l
NH B
_ S-Methyl thiourea
HCICOOCH,
Msthyl chisroformats
¢-5°C)
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.2. Chloroquine structure is given below.

H
N
| A \]/\/\N/\\CHE,
N cH, L
CH,
Cl

{2.,1. What is the chemical modification need to do in chloroquine to reduce the toxicity and
increase the plasma concentration? (20 marks)

............................................................................................................

..............................................................................................................

............................................................................................................
............................................................................................................
---------------------------------------------------------------------------------------------------------

...........................................................................................................
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2.2. Draw the chemical structure with the modification. (10 marks)

—

dentify the chemical structures given below. (40 marks)

3.3.2

(100 marks)

Differentiate the two antibiotics Penicillin G and Penicllin V. (20 marks)

......................................................................................................
......................................................................................................
------------------------------------------------------------------------------------------------------

......................................................................................................
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|
B N I T T S P . teresrraraan
B S P . teseraansann
|
L L I R R S RS AP EP PR . srssssnnsans
|
H L R T . sresesasrana
| R R R N N R A A NN SR Y . LR R R )
‘ I . srsssensaaas
| B R A S P . sesssssssenn
R R R R e I R T I I S P B Cessassansan

action

B . B
R T I I . ssssssesenns
B R I . tesesenraans
B . tarsereanaanas
B . trserssanean
] B A . srsscensaas
I B P . sssassssaas
e T . sressssaasnans
L I T I T I . sessssssasas
T R S A . sessssssnaaa
I R I P S S S PSSP . sessssansas
R I I T N S I IR S PR . sesssssssanns
R . tesesssansas
D I ST I B T A . trrasranrans
R T T I S P . tesesareana
T A A . tessssraanaas

3. State the chemical properties of macrolides. (25 marks)

B EE & - & A E I E E I T B BB R R SR TS S - =

L R P Ry tassaans . sesssssasses
thesea B T tesseans . sesassanaan
shescsassersrrr sttt astsaasnsansa ceseeana . seseranrane
L T setesana . ssssssnsasans
B I I I I I P I ressanan . tessassanaa
L I R I I I I R I S R . seses s
R R . sesasssasas
R I I R I I I ressenan . trrssrreraans
L R I T I R I P srrsaane . ssssssssssa
B R I T I I I I S, R . sssessnssns
B R I I AT S frasaaas . sessssssana
sspessenanetsntranransa s anaasanans sessannn . seessansaneas
I T I T ST sesennas . cseesscssne




. o -
RS -
o
.
R O
. g
. g e
e o
o
ERE 3 X3
|
e o e
o ofe

4 dl Briefly describe the structure activity relationship of Chloramphenicol. (25 marks)
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ion 05 (100 marks)

raw the chemical structure of 5-flurouracil by using the given structure of uracil.

(20 marks)
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otw the chemical modification in 5-flurouracil is effective as an anticancer drug?
(30 marks)
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3| Draw the chemical structures of A, B, and C of the miconazole synthesis.

NaBH,
*EN/>____’ A abhy

A R R I I T T I T I S I I I R I I I I A A R teaee
bessca Ssessricsesrsaransas T N R I S S T I S S T A
tehssscnnas Bsssssssssarsasasans sssssssssasessna e R e R I I S I I R S
SR L L I I I I ) I sernen “esessssasiesascassssaranas .
aep Chssesssiaare et eat s tesesiraareas s P I A I R S S I S I S I I I SR Y

(30 marks)

4| What is the reason for amphotericin B and ketoconazole are contraindicated?

o B T R I R I I Y B R R I R
tesssEssass ssssssasassasasantans R P S S A T
........ R R o S S R I I I I S I S T S
tesssmssassassissassansann sressssasss I I I S I I S I

B B e T R tssssssssssssssasssasanasasans

D R R e s EE e s et s st s st st st sasassEEdsaaEsaRtEsaBEsassaRSRR NS

(20 marks)
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estion 06 (100 marks)

liven below is the structure Lidocaine. Draw the active intermediate produced during
he metabolism of this drug. (20 marks)

e s

CHg

NH C,Hs

N/
|
O  CyHs
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. ¥Qunidine is used as in water soluble salt forms in the pharmaceutical formulations™.

Mention the reasons for this practice. (30 marks)
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13) Briefly explain the structure activity relationship of thiazide diuretics. (30 marks)

..........................................................................................................
..........................................................................................................
............................................................................................................

............................................................................................................

.............................................................................................................

..............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................

.........................................................................................................

.........................................................................................................

raw the suitable chemical structures (A and B) to complete the synthesis pathway of
rocainamide. (20 marks)

Nele!
R il W A + HINCHZCHQN(Csz)z-ﬂ' B

+ i /{SM{CI
CONH(CH,),-N(C,Hg)Cl (2) HCl

.........................................................................................................
.........................................................................................................
...........................................................................................................
...........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................

.......................................................................................................

11

00061



Lo
/ 00034

CINEC ;

CAMPUS

Beyond A Gradugte

Faculty of Health Sciences
Bachelor of Science Honours in Industrial Pharmaceutical Sciences

IPS 3233 — Advanced Medicinal Chemistry II
Batch - 05

3 year 2" semester
b

End Semester SEQ Examination

Date : 050 of June 2024

e :09.00 a.m. —12.00 p.m. (Three hours)

T—
[

INSTRUCTIONS TO CANDIDATES

e This question paper consists of SIX questions.
e Answer ALL questions.
e You should write legibly in black or blue ink.

Juestion 01 (100 marks)

1{The pharmacophore of the type I statin is given below.

HO

Cco0o
OH
0]
R1
H,C /%
CH, CH,
RZ

.1.Draw the chemical structure of simvastatin by using the pharmacophore given above.
(20 marks)

..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................

..........................................................................................................




(30 marks)

.........................................................................................................

.........................................................................................................

R T U SR I SR R R R R R R R R R e R R R g

.........................................................................................................

. Draw the chemical structure of aldosterone by using the given pharmacophore.

(20 marks)

..........................................................................................................

....................................................................................................

.....................................................................................................
..........................................................................................................
....................................................................................................

sno o SR . o oiasis i ee vinesmeianeyssaniveEteheesietnssseysesdnstdsenanindssdeiesiiardins cisaine siaeisesse e nh e

3.Identify the A and B structures given below. (30 marks)
B.1.§ 1322,

OH
H,C

..........................................................................................................
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Question 02 (100 marks)
21 Idénti-fy the following antiviral drug given below. (20 marks)

O
X0
HzN)""N o
l,O

.............................................................................................................

............................................................................................................
............................................................................................................
.............................................................................................................

..............................................................................................................

...............................................................................................................

...............................................................................................................

..............................................................................................................

.............................................................................................................

...............................................................................................................

.............................................................................................................

.............................................................................................................

.............................................................................................................

.............................................................................................................




. [Provitamin D; is activated with the exposure to ultraviolet sunlight. Justify the given

00034 -

statement. (30 marks)

.........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................
..........................................................................................................
.........................................................................................................
..........................................................................................................
..........................................................................................................
s oI ¢ o606 060000 00000500000t 0000tRtRNEtedtEtNtetestssEERIRIRRERERReRERRIERIREIIRIRISRLERERtRtRtNe

.........................................................................................................

..........................................................................................................

..........................................................................................................

(100 marks)

|Draw the chemical structures of A, B, and D of the mebendazole synthesis. (30 marks)

: Sulfolane.

+Nﬂmm;v A

125°C for 24

Pd on +m+l,l'

charcoal .

as catalyst

~NH,
CcS
+H, \Nﬂ 8
C 2 S-Methy! thiourea
HOICOOCH,
Methy| chloroformate
©-5"C)
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. |Chleroquine structure is given below.

H
N
A \(\/\NACHE,
N cH "
: CH,
Cl

2.1. What is the chemical modification need to do in chloroquine to reduce the toxicity and
increase the plasma concentration? (20 marks)
"‘_.
i
5




Draw the chemical structure with the modification. (10 marks) I
|Id entify the chemical structures given below. (40 marks) l
3.3.2 ®”

== |

Differentiate the two antibiotics Penicillin G and Penicllin V. (20 marks)

.....................................................................................................
.....................................................................................................
...............................................................................................

...............................................................................................
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............................................................................................................
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...........................................................................................................
...........................................................................................................
...........................................................................................................
..........................................................................................................

...........................................................................................................

..........................................................................................................
..........................................................................................................
..........................................................................................................

............................................................................................................

..........................................................................................................
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...........................................................................................................
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...........................................................................................................

........................................................................................................
........................................................................................................
........................................................................................................
.......................................................................................................
.......................................................................................................

.........................................................................................................

.......................................................................................................

.......................................................................................................

.......................................................................................................




4.4.

Brieﬂy describe the structure activity relationship of Chloramphenicol. (25 marks)
stion 05 (100 marks)

; Dravi,v the chemical structure of 5-flurouracil by using the given structure of uracil.

(20 marks)

00034 -

O
b

. How the chemical modification in 5-flurouracil is effective as an anticancer drug?

(30 marks)

...........................................................................................................
B | R e e R R R e e R R R R Rl i
..........................................................................................................
..........................................................................................................
............................................................................................................
..........................................................................................................

...........................................................................................................




.............................................................................................................

...............................................................................................................

.............................................................................................................

5.3. Draw the chemical structures of A, B, and C of the miconazole synthesis. (30 marks)

O

| - H
A NaBH
bl £ :
= cl N
T
- cl a C

—_—

A% 4]

R b AR R I Y
.........................................................................................................
.........................................................................................................
...........................................................................................................

........................................................................................................




stiog 06 (100 marks)

: Givqﬂn below is the structure Lidocaine. Draw the active intermediate produced during
the metabolism of this drug. (20 marks)

CHy

NH C,Hs

N/

I
0 C,H
CH, 275

00034

‘Qumglme is used as in water soluble salt forms in the pharmaceutical formulations™.
Mention the reasons for this practice. (30 marks)

eorslEREIL ...\ isissisaionnirenseveiiasasesssasesosssssctseetsibattaaTeseeReseRatneRaesRasassanenEnTS
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.......................................................................................................
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.........................................................................................................
........................................................................................................
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........................................................................................................
........................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
.........................................................................................................
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3. Briefly explain the structure activity relationship of thiazide diuretics. (30 marks)

.........................................................................................................

.........................................................................................................

.........................................................................................................

..........................................................................................................

........................................................................................................

........................................................................................................

........................................................................................................

| Draw the suitable chemical structures (A and B) to complete the synthesis pathway of

|

'rocainamide. (20 marks)

_LS.SIL-. A & HzNCH!C}lzN(CIHQ‘I_ -HC1 > B

& y /ﬁsnma
CONH(CHy),-N(C;Hg)Cl @)HCl

........................................................................................................
.......................................................................................................
.......................................................................................................
PRI | T T T T R R R R R R AR R R R R R R
........................................................................................................
........................................................................................................
..........................................................................................................

........................................................................................................
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'RUCTIONS TO CANDIDATES

° | s question paper consists of SIX questions.
° “ 4$15\Ifer ALL the questions on this paper itself.

l|answers should be given legibly in black or blue ink.

Q u ion 01 (100 marks)

moisture content of a solid varies with the relative humidity has shown in the below graph.

o () FEMCline

Free MC 1

Moisture content
®

EMC at that
| temperature
and relative

@ humidity

O)

} H Relative humidity (%)
I

ntify the position upto where water can be lost by evaporation. (10 marks)

scribe @ method you can remove more water below the equilibrium moisture content.

(30 marks)

..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................

..........................................................................................................




1.3 [The drying-rate curve is shown in the below graph.
AI
1 '
Al § '
] '
2 |
' E
[ ]
1
G : ]
i i
i i
i ]
] : |
i I
5 i
1 i i
i i E 1
e e
F
1121 Identify the following. (35 marks)
Q) ARl .. e
D) B .. coomriimmnmmmernnnnrnnascasnnsnssannesdoss oot aesesanens EREoENY S SRS S
B I ...cooomwnmmesinnmmms wasmme oo sucnssmsnimbun sss s, s wo it AR SN ST A A0 T AP E SB T AR AR 4
G TN, i s s s i A O R AR I SRS R SRS S B
I | T R LI
1212 What happens in B-C area during the drying? (25 marks)
Qjestion 02 (100 marks)
2 || $tate three (03) machines/ instruments used in the particle size separation. (15 marks)
2
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w ol

What is ‘attrition’ mechanism of milling?

----------------------------------------------------

R R

B I sesrannn TN L T T ) ssssssssssssasnessasasansnnas
B sassesassans R R sesssessessesssasasstas et ansansasaa
-------- B R T I T T T S R
R tassssrsranannn R T T B I
DRI D Y srssesssassasssesnsan 4ssssssassasassessasass et enanas R I
Pevssansansnionsassnsnssransns R R R R I I saeran R
..... D L L L R )

T O I T R R ..

----- B T T I T T T
R . taeanen . R e R
..... L I L R R L R R I R R I
B R I I I R tann N T
R R O T I I R e A I
..... D I R R R R R T I
sessrmnaata s tasssssss s neanen R . R L T T e

----- R sessessnnans . e P T I I IR
..... BEsssssssssasasansasana D R T I I IR I R )
. B I A ) sessessaraanae B I )
B T I R I R O DY
DR I I I srsssasssrasrar s D
. I R R R R D N T R I ) fessssassanasaan sassseae
----- T R R I R I I
----- I T e T I R I R A
ERR Y . B R sssssessssarasnnan S4B s s tasssssss s st ssss st ateEsa s eRtREsEEREREEERREERER NS
----- R I
i
----- T T I I T I
Y saeen T . R R ) seess




00021

(100 marks)

(15 marks)

...........................................................................................................
O N | I e

...............................................................................................................

(20 marks)

.................................................................................................................
..............................................................................................................
...............................................................................................................
.............................................................................................................
...................................................................................................................

........................................................................................................

(25 marks)

.................................................................................................................
................................................................................................................
...............................................................................................................
....................................................................................................................

..................................................................................................................

................................................................................................................

.....................................................................................................................

................................................................................................................

....................................................................................................................

....................................................................................................................

..................................................................................................................

.....................................................................................................................




..............................................................................................................

\. ﬁrﬂl 04 (100 marks)
ow|does mixing secure uniformity of composition? Give examples. (25 marks)
ate three (03) methods to prevent de-mixing of a mixture. (15 marks)
raw the three (03) flow patterns can be seen in the liquid-liquid mixing. (30 marks)
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A commonly used mixing machine is given below.

Biado
e J
- Tank
Al =] -
R
Feed
Basa unt
.1. Identify the mixer given in the above image. (20 marks)

o;-‘ ............................................................................................................... .

State one (01) usage of this mixer. (10 marks)
ti$n 05 (100 marks)
iafly indicate the influence of external pressure on boiling point. (15 marks)
schematic diagram of an industrial evaporator is given below. .

Feed inlet

]
}
l-
Entry of steam s = I
Steam gam- ||| |
condensate | !
i 1
Lt }
R

Condensated product
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Identify the above machine. (20 marks)

........................................................................................................................
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...................................................................................................................

....................................................................................................................

B|An industrial evaporator is used to concentrate a solution from 20% to 65.5% of non-volatile
sqlid at 100 kg/h feed rate.
.1 Calculate the rate of product collected. (25 marks)

..................................................................................................................
...................................................................................................................
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................................................................................................................

...............................................................................................................

..................................................................................................................

stion 06 (100 marks)

fine the term ‘volatility’. (15 marks)

................................................................................................................
..............................................................................................................

---------------------------------------------------------------------------------------------------------------

Toluene and n-heptane produces an ideal solution when mixed. Saturated vapour pressures of

' [tbluene and n-heptane at 100°C are 73.7 kN/m? and 106 kN/m? respectively.

1 St:fte three (03) characteristics of an ideal solution. (15 marks)

...............................................................................................................
...............................................................................................................

...............................................................................................................
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.2 Write expressions for toluene and n-heptane vapour pressures using Raoult’s law. (10 marks)

................................................................................................................

................................................................................................................

| 4]

tgam distillation is a separation method used in various industries.

{ame A — E parts shown in the following digram of a steam distillator. (30 marks)

iil ‘Steam distillation is used for separation of volatile compounds, particularly those with limited

;oPubility in water, and have a high boiling point.” Do you agree with this statement? Justify

your answer with the meachnism of steam distillation. (30 marks)

..............................................................................................................
...............................................................................................................
..............................................................................................................
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