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M.Sc.
DRUG CHEMISTRY
CHD-361 : Chemistry of Heterocycles and Drug Synthesis
(2013 Pattern) (Semester - IIT) (Credit System)

Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Answer to the two sections should be written in separate answer book.

SECTION -1

Q1) Explain any four of the following. [8]

a)  Pyrimidine undergoes electrophilic substitution mainly at C, - position.
Explain.

b) Pyrrole -2- carbaldehyde does not undergo benzoin condensation.
Explain.

c) Imidazole is a stronger base than phyridine.
d) Acid catalyzed hydrolysis of furan produces. 1,4 - dicarbonyl compound.

e) Furan has lower B.P than pyrrole.

02) Suggest the suitable mechanism for any four of the following. [8]
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03) a)  Write short notes on any two of the following. [4]
i)  Synthesis of benzofuran.
i) Pechmann synthesis.
i) Fischer Indole synthesis.
b) Predict the product for any two of the following. [5]

) Phoc—g—fh g0 4
N

[5325] -301 2



(HO

"X, ¢ or L, Faa/ :

o4
N+
coe /
i) I:ISH + H(ooH 9

SECTION - 11

04) Discuss the steps involved in the synthesis of following molecules. Explain
the stereochemistry and mechanism involved (any three). [9]
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05) Discuss the steps involved in the synthesis of following drug molecules from
[10]

the precursor shown (any four).
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06) Answer any two of the following. [6]
a) Boron template methodology for Diels- Alder reaction in taxol synthesis.

b) Putthe missing reagents/intermediates in the following synthesis. Explain
mechanism for step - a

II\IOQ__ OH Ho 0]
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c) Explain any one of the following.
i)  McMurray - pinacol coupling

i) Horner Wadsworth Emmons reaction.
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Total No. of Questions: 6] SEAT No. :

P1965 [Total No. of Pages: 5
[5325] - 302

M.Sc.
DRUG CHEMISTRY
CHD-362: Advanced Analytical M ethods

(2013 Pattern) (Semester - 111)

Time: 3Hours] [Max. Marks: 50
I nstructions to the candidates:

1) All questions are compulsory.
2) Answersto the two sections should be written in separate answer books.
3) Figuresto theright indicate full marks.

SECTION-I

Q1) & Answer thefollowing (any three): [6]
1)  Methyl hydrogens in acetonitrile are more shielded than those in
methyl chloride even though the el ectronegativity of cyano groupis
greater than that of chlorine atom. Explain.

i)  For equal number of nuclei, CMR peaks are much weaker than
PMR peaks. Explain.

i)  Explain the chemical shift observed in the following compounds.
1) CcCl, Cl, 96.7
7) D X =NH 18.2
=S 18.7
=039.7

Iv) Cl MS could be used in case of compounds with low or no M* in
MS.

PT.O.



b)

Distinguish between the following pairs using the indicated spectral

methods (any two): [3]
) LT T ewr
0
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0 % \&/ Mass

Q2) Using the given spectral information, deduce the structures of the following
(any four): [10]

a)

b)

MF : C.H O

11" "'10~4

PMR:  3.96 (S, 12 mm), 6.08(S, 8 mm), 6.48 (d, J = 8Hz 4 mm),
6.68(d, J=8Hz, 4 mm), 6.70 (dd, J= 16 & 8Hz, 4 mm), 7.38
(d, J=16Hz, 4 mm), 9.73 (d, J= 8Hz, 4 mm).

MF : CH.O

8 102

CMR: 159 (sw), 133.5 (s,w), 129 (d, str.), 114 (d, str.), 64(t, mod),
55 (g, mod).

Mass. 172 (M*), 174 (M+2) Both of equal intensity.
IR :  3500cm?
PMR: 5.2(s, 1H), 6.8 (d, J=8Hz, 2H), 7.3 (d, J=8Hz, 2H)

CMR: 155,135, 118, 116
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d) Predict the product for the following reaction whose spectral data is
given below.

CHO 5€
N

v

Mass 241 (M*, 60%), 90 (100%), 89 (62%)

PMR:  3.89(d, J=3Hz, 1H), 4.01 (d, J= 3Hz, 1H), 7.31(s, 5H), 7.54
(d, J= 10Hz, 2H),

8.29 (d, J= 10Hz, 2H).
CMR: 148, 144, 136, 130, 127, 126, 125, 122, 64, 62

Q3) Writenoteson thefollowing (any three): [6]
a Application of cosy in NMR interpretation.
b) lonizationtechniquesin MS.
c) Factorsaffectingvicinal couplingin PMR.

SECTION-II
Q4) & Writethe genesisof theindicated ion for any three of the following: [6]
)  Methyl sdlicylate 120, 121, 152
i) HO~ M 31, 58, 74
ii) EE]:\,?I\ 121, 136, 192
NH

iv) > o 91,102 120, 193

7\ {

— o
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b)

Q5) 8

b)

What ishyperfine splitting in ESR? How many linesare seeninthe ESR
spectrum of pyrazineanion? What will betheintensities of theselines? 2]

H

¥

Assign the chemical shifts to various protons in the given structure.
Comment on the observed coupling constants and double resonance
experiment. [9]

1.65 (d, J= 7Hz, 3H), 1.97 (dd, J= 6 & 1.5 Hz, 3H), 3.86 (bs, exch. 1H),
3.92 (d, J= 5 Hz, 1H), 4.32 (dg, J= 7 &5 Hz, 1H), 5.87 (d, J = 2Hz,
3H), 6.06 (ddg, J= 16, 2 & 1.5 Hz, 1H), 6.99 (dg, J= 16 & 6.0 Hz, 1H)

Spin decoupling Experiments:
Irradiation at Change at
5 6.06 0587d » s
56.99dq - ¢, 6Hz
6 1.97dd —» d, 6Hz
5 3.92 $4.32dq - g, 7 Hz

Assign the signal sto the numbered carbon atomsin thefollowing structure
and justify your answer. [3]

193.6 (s, w), 184.9 (d), 153.1 (d), 125.6 (s, W), 54.4 (d), 48 (1) 42.3 (q),
415 (q), 30.7 (d) 23.9(t).
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Q6) @ Deduce the structure of the compound whose spectral informaiton is

given on the next page. [9]
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M.Sc.
DRUG CHEMISTRY

CHD-363: Micrabiology, Immunology & DrugDiscovery
and Development

(2013 Pattern) (Semester |11) (Credit System)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) All questions are compulsory.

2) Answer to two sections to be written in separate answer books.

3) Figuresto theright indicate full marks.

SECTION -1
Q1) Attempt any Three of thefollowing : [12]

a  Short note on : Bacterial growth curve.

b) Describethemicrobial effluent treatment.

c) Short note on : Any one method of antimicrobial assays.

d) Statethe partsof atypica fermentor. Add a note on use of each part.

e) Describe any one method of isolating micro-organisms.

Q2) Attempt any Three of thefollowing : [9]
a Statetheorgansof Immune system and add abrief note on their functions.
b) Describetypel or type |V Hypersensitivity.

c) State the characteristics of Adaptive immunity and briefly describe
structure of atypical antibody.

d) Describe any one method of precipitation used in antigen or antibody
detection.

€e) What isimmunodefeciency. Add a note on its symptoms.
P.T.O.



Q3) Explain any Four of thefollowing terms: [4]

d Immunoglobin b) Antibiotics
c) Pharmacokinetics d) Pharmacodynamics
€e) Drugtarget f) Agonist.
SECTION-II
Q4) Answer any three of thefollowing : [12]

ad Discussin brief the parameter used in toxicological evaluation of New
drugs.

b) Explain how the screening of Lead compounds has been carried out
from the following sources-

1)  Natura Ligand
i)  Existingdrugs.
c) WhatisGMP ?Enlist the guidelines covered under the GMP.
d) Explaninbrief thedifferent Routesof drug administration with examples.

e) Giveabrief commentary on the phases of clinical trials.

Q5) Answer any two of thefollowing: [8]
ad Explainthefollowing:
1)  Novety i) State of the art
i) Priority date Iv) Invention

b) What is dosage Forms ? Explain in brief the types of dosage forms.

c) Discussthefollowing system of medicines.

)  Allopathy i)  Homeopathy
Q6) Answer any two of thefollowing : [5]

ad Strategiesin process development.
b) Industrial hygeneand safety.
c) Pharmacophoreldentification

HHOTOTOTOX
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Total No. of Questions: 6] SEAT No. :

P1967 [ 5325]_30 4 [Total No. of Pages: 4

M.Sc.
DRUG CHEMISTRY
CHD - 364 : Sereochemistry, Asymmetric Synthesis& Pericyclic
Reactions
(2013 Pattern) (Semester - 111)

Time: 3Hourg] [Max. Marks: 50
Instructions to the candidates:

1) All questions are compulsory.

2) Figuresto theright indicate full marks.

3) Answersto the two sections should be written in separate answer books.

SECTION - |

Q1) Answer any four of thefollowing : [8]
ad Explaintherelativerate of hydrolysisof following compounds.

Ef‘"‘ ({5 ;ﬁs
'y n ™

)|
\& ‘ch \

b) Givethe conformations of cyclopentane and explain their stability.

c) Explaintherdativeratesof Saponification reaction of 4-t-butyl cyclohexyl-
p-nitrobenzoate and ethyl-t-butyl cycle hexane carboxylate.

d) Chair-boot interconversion is more facile in cyclohexanone than in
cyclohexane. Explain.

e) P-isomer of hexa chloro cyclohexane react very slowly than its other
isomers. Explain.

PT.O.



Q2) Predict the product/s & explain the stereochemistry and mechanism (Any
Four) : [8]

VLT

N e
/ oM
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E &7 9
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é) M, IR z
T~SATS M .
)
Q) khﬁnug
>
Q3) @ Write short note on (any two) : [4]

) I-Strain.
i)  Synelimination reaction.
i)  Cram’srule.
b) Answerthefollowing: [9]

)  Calculatethe percentage of maor enantiomer if enantiomer excess
(ee) is 95%.

i)  Give short account of Chiral reducing reagents.
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SECTION - 11

Q4) & Completethefollowingreactions(Any Three) : [6]
. £ 12u00 i
D ho i
. j‘ (0 '™y > 1‘(
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b) Explain the steps and write appropriate reagent to achieve the desire
product. [9]
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Q5) @ Draw correlation diagram for cycloaddition reaction between 1, 3 -
butadiene with ethylene. Check whether the process is thermally OR
photochemically allowed. [3]

b) Predict the products (Any three) : [6]
b
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Q6) Answer thefollowing questions (Any two) : [9]

ad Using Flekinruleexplainthefollowing transformation.

\?\3‘3 i "" M
o} fy
pn Ph

b) Completethefollowing reaction.
Mh
)%/\/g/\o\q /\0}7

c) Writeshort noteon“Chira Auxillary”.
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Total No. of Questions : 6] SEAT No. :

P1968

[5325]_401 [Total No. of Pages : 4
M.Sc.
DRUG CHEMISTRY
CHD - 461 : Advanced Organic Synthesis, Principles and Strategies
(2013 Pattern) (Semester - IV)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) All questions are compuslory.

2) Answers to the two sections should be written in seperate answer books.

3) Figures to the right indicate full marks.

SECTION -1

Q1) a) Predict the products for the following transformations. (any two)  [6]

: Pacly Cullo 3%, / hcOH gt mgR
i) — T, 1 =Y "
_— ¢, &toH qcc - ! wtoo

. c) \fe16)
i) @ﬁ-H N g N0t

cov CH3

B %
=7 : Pd COAC), , PP
AC 3 ODC
b) Explain any two of the following: [3]

i) 2 substituted 1, 3 dimethoxy benzene derivatives can be synthesized
from 1, 3 dimethoxy benzene using organolithium compound.

i) 1, 4 dicarbonyl compounds can be prepared by reagents having
umpolung reactivity.

i) Di isopinocamphenyl borane shows higher enantio selectivity for
cis - alkene.

PTO.



02) a) Carry out the following conversions justify your answer (any two). [4]

il —oH
—_—
i) cc/{O el ~—0H

cov &t

» O — T

iii) N N /\/\/CHO

b) Suggest the mechanism for the formation of the product (any two). [4]

B
0, AN i%:: P(PPh), 0l L ETS

OUI’\Q _rO]LULf\-Q
kN2 O NS
i) (5,(C0)

o
|50 atm 125 C

i) Ar—X+H-C=C-R -G, A, _C=C-R

&ty NH
25 C,3-6hrs

03) a)  Write the product with suitable mechanism. (any two) [4]

(0T
B /l\/c‘mﬁ PhCHO + HM)LN*E (T8,

cooH
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b)  Write short notes on any two of the following: [4]
i)  Fukuyama reaction.
i) Pausan - Khand reaction.

iii) Heck reaction.
SECTION - 11

04) Using retrosynthetic analysis suggest the suitable method to synthesize.
any three of the following compounds. o [9]

o
i oH i) [:::::Tfi\T//”
coOet
Py TP
= (@]
H =g

05) a) Answer any two of the following: [4]

i)  Give one reaction with a reagent for each synthon given below:

O
o Il g > Son

i)  Carry out the following transformation by enamine approach.

l::’éo o Zj/\Pb

i) Employing umpolung, carry out the following transformation.

]d
MOC% —3 /—b/'\\/Q

[5325]-401 3



b) Complete any two of the following transformations. [4]

’

;
_‘O
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TBDMS-CI, PY; PPC, NaOAC; NaH, BnBr, H2/Pd—C
o)
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pPcC , NaOA¢ ; H30+; ZDHP/ H+3 Ce H,gmﬁﬂ’b‘; 'zmeOI-fJ Ht
06) a) Answer any two of the following: [4]

i)  Benzyloxy carbonyl protection is preferred than benzyl group for
protection of amino group of amino acid during peptide synthesis.

i) Atom economy in Green Chemistry.
iii) Discuss role of ionic Liquids in Organic synthesis.
b) Define Biomimetic reaction, suggest [2]

i)  Synthesis for the following molecule.

o

i)  What is Domino reaction. Explain the steps involved in the following
reaction. [2]

= e}
Sy Bt
L I ATRN @\Pﬁ)

363636
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Total No. of Questions : 6] SEAT No. :

P1969 [5325] - 402 [Total No. of Pages : 3

M.Sc.
DRUG CHEMISTRY
CHD - 462 - Advanced Medicinal Chemistry
(2013 Pattern) (Semester - IV)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) All questions are compulsory.

2) Answer to the two sections should be written in separate answer books.

3) Figures to the right side indicate maximum marks.

SECTION -1

Q1) Answer any three of the following. [9]

a) Discuss in brief the development of I, II & III generation penicillins.
Explain the benefits achieved in each generation.

b) How does quinolone antibiotics exhibit their activity? Expalin the mode
of'action in detail.

c) Expalin the process of protein biosynthesis. Explain the steps where
antibiotics act with suitable example.

d) Discuss the folate pathway. What are folate antagonists? How does
trimethoprim exhibit selective toxicity to bacterial cells?

02) Answer any two of the following. [10]

a) Draw a neat diagram of neuron & explain the steps involved in
neurotransmission. Explain how this process is affected in depression?
Give the strategies to overcome this problem.

b) Discuss the life cycle of HIV virus. Which are the drugs to treat HIV?
Explain their mode of action.

PTO.



Explain in briefthe role of following classes of drugs in cancer treatment
giving their mechanism of action.

i)  Plant products
i) DNA interculators

iii)  Alkylating agents

03) Discuss in brief any three of the following. [6]
a) Sleep & sedatives
b) Drugresistance
c) Antimetabolites
d) Leprosy
SECTION - 11
04) Answer any three of the following. [9]
a) Discuss in brief the hyperacidity & the role of proton pump inhibitors.
b) Explain the life cycle of plasmodium & various strategies to control
malaria.
c) What is diabetis? Mention the various types of diabetis & discuss any
one strategy to manage diabetis.
d) Discuss the common strategies to treat constipation & ulcer.
05) Answer any two of the following. [10]
a) Explain any two of the following & their management.

i)  Hypertension
i) Myocardial infarction

iii) Congestive heart failure

[5325] - 402 2



b) Discuss any three of the following & one drug to treat them.
i)  Tuberculosis
i) Pain
i) Nausea & Vomitting
iv) Inflammation

c) How does endocrine system maintain healthy state of the body? Discuss
the function of hypothalamus and pitutary gland.

06) Give mechanism of action of the following drugs (any 4): [6]
a) Valproic acid
b) Insulin
c) Vinblastine
d) Mustine

e) Metaprolol

[5325] - 402 3



Total No. of Questions: 6] SEAT No

P 1970 [ 5325]_ 403 [Total No. of Pages:2

M.Sc.
DRUGCHEMISTRY
CHD -463: Principlesand Applicationsin Drug Design
(2013 Pattern) (Semester-1V)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) All questions are compulsory.

2) Answersto the two sections should be written in separate answer books.

3) Figuresto the right indicate maximum marks.

SECTION-I
Q1) Answer any three of thefollowing: [9]

a Definefollowingterms:
i)  Probe
i)  Expression vector
i)  DNA vaccine
b) How can monoclonal antibodies be used as diagnostic tools as well as
drugs.
c) What isantisensetechnology?How canit be usedto treat viral diseases.

d) What isrole of bioinformatics in drug discovery and design? Explain
how it is used in new drug discovery research.

Q2) Answer any three of thefollowing: [12]

ad Discussinbrief the stepsinvolvedin signa transduction pathway involving
G - proteins.

b) Define receptor. How does the understanding of receptor structure and
function hel p to design agonists and antagonists. Explain with an example.

c) Discuss recombinant DNA technology. Explain the steps involved in
r - DNA construction and the enzymesinvolved.

d) Whatissolid phase synthesis? Explainthe stepsinvolved init and enlist
the advantages of it.

P.T.O.



Q3) Write short notes on any two of the following: [4]

ad Database Handling.
b) Proteomics.
c) Gene Therapy.
SECTION-II
Q4) Answer any three of thefollowing: [9]
ad  Explain molecular mechanics and quantum mechanicsin brief.
b) ACEisanimportant target for antihypertensivedrugs. Itscrystal structure
Is known. How will you design a novel antihypertensive from this
information. Explain your approach.
c) Explain De Novo design method used in designing of molecules when
structure is unknown.
d) Explainthevarioustermsand their significancein the standard molecular
mechanicsforcefield.
Q5) Answer any three of thefollowing: [12]
ad Discussany two of thefollowing in brief.
)  Topliss manual method
i)  Toplisscluster analysis
i) Free Wilson method
b) WhatisQSAR?How isHansch analysiscarried out on aseriesof analogs
of the lead compound? What is equation of best fit? How isit selected?
c) Discussinbrief:
1)  Virtual screening i) COMFA
d) Describe three methods of energy minimization enumerate the strength
and weakness of each method.
Q6) Write short notes on any two of the following: [4]
ad  Highthroughput screening.
b) Prodrugs.
c) Applicationsof parallel synthesis.

> > >
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Total No. of Questions:9] SEAT No. :

P1971 [Total No. of Pages:5
[5325] - 404

M.Sc.-Semester - 1V (New Pattern)
DRUGCHEMISTRY

CHD - 464 A: Bio Informatics, Cheminfor matics and Biostatistics in Drug
discovery and design.

CHD - 464 B: Current trendsin Organic Chemistry, supramolecular, Green
Chemistry, Photo chemical and Free radical reactions.

CHD - 464 C: Entrepreneurship Development and Project Managment.
(2013 Pattern) (Semester - V)

Time: 3Hourg] [Max. Marks:50
I nstructions to the candidates:

1) Attempt any two of 464A, 464B, 464C sections only.

2) Each section isfor 25 marks.

3) All questions are compulsory.

4)  Answer to the two sections to be written in seperate answer books.

5) Figuresin right indicate maximum marks.

CHD - 464A : Bioinformatics, Cheminformatics and Biostatistics in drug
discovery and design.

Q1) Answer any three of thefollowing [12]
ad DefinetheFollowing.
i)  Correlation.
i)  Standard Deviation.
i)  Frequency of class.
Iv) Coefficient of variation.
b) Obtain the mode for the following Frequency distribution.

Daily Income | 40-50 [50-60 | 60-90 | 90-120 | 120-150
(In Rupees)

No. of persons 22 198 110 95 42

P.T.O.



c) Calculatethequartiledeviation for thefollowing data.
100, 24,14, 105, 21, 35, 106, 16, 100, 72, 68, 103, 61, 90, 20

d) Calculatecorrelation coefficient for the following data.

200 | 500 | 400 | 700 | 300

12 18 | 16 21 10

Q2) Attempt any two of thefollowing: [8]
d What is meant by Bioinformatics? What is a biological database and
enlist it'stypes.

b) Enlist the gene prediction programmes and describe any onein detail.
c) Define: Proteomicsand Enlist the stepsinvolved in proteome analysis.

Q3) Attempt any two of thefollowing: [9]
ad Define: Metabolomics. Comment onitsimportance over Genomicsand
proteomics.

b) What is Chemo informatics. State the use of graph connection tablesin
cheminformatics.

c) Comment on the Linear notations and canonical representations in
cheminformatics.

CHD - 464B : Current trendsin organic chemistry: Supra- molecular, Green
Chemistry, Photo chemical & free radical reactions

Q4) @ Suggest Mechanism for the following reactions (Any two). [4]
Py
™ W
1) \—x —3 M
A Cooy — Sow Q N
sy

Y

Q 4 en
. —
||) )S\ ‘50 P-fo’h“o) )()\
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ii) - NS - C;:J** Iﬁl

V-e~voxjre
so } 23 2.5}
b) Predict the product of the following reactions. (Any four) [6]
©
o2

i)@,,hgﬁ

O ! £ Wv
il) UV R
s O
i) j W ?
—D
L #H
Pevd xide_

£
v) C):[ A N~ —
oxawe
g§ — 1
% Divxere
v)

Q5) Answer any four of the following. [6]

ad Explainthe concept of supromolecular Chemistry.

b)  Write short note on ‘ supramol ecul ar reactivity and catalysis'.

c) Explainwith examplesthe advantages of solvent freereactions.

d) Explaintheprinciple*synthetic methods should be designed to maximize
theincorporation of al materialsused inthe processinto thefina product”.

€e)  Write short note on different techniques used for green synthesis.

[5325] - 404 3 P.T.O.



Q6) @ Write short note on any two of the following. [3]
)  Photo lonisation

i)  Cryptands
i)  Formation and stability of freeradicals.
b) Givethe Mechanism of following reactions. [2]
c
\ Hy, C Q,
t g, ——

<y

c) Givetheexamplesof organic synthesisinvoving theuse of bio-catalyst.[2]
d) Write short account of photo re-arrangement reactions. [2]

CHD - 464C : Enterpreneurship Development and Project M anagement

Q7) Write short notes on any three of the following. [6]
a Enterpreneurship Development process.
b) Woman Enterpreneur.
c) Creativity and Innovation.
d) Intrapreneur.

Q8) Answer any three of thefollowing [9]

ad People with *High Achievement Motivation’ are prone to become an
enterpreneur. Explain with the help of McClelland’ stheory.

b) Explaininbrief, ‘enterpreneural search and identifications.
c) Giveabrief account of Schumpeter theory of enterpreneurship.
d) opportunitiesfor small enterpreneursin India. Explain.

[5325] - 404 4 P.T.O.



Q9) Answer any two of the following. [10]
ad Explainformulation of businessplan.
b) Giveabrief account of Factors affecting enterpreneura growth.
c) Explaininbrief “conducting Feasibility studies’.

Qgg Qgg Qgg Qgg
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