
��������	��
���
����������� ���������	��
����
�����

��������	

��
��

��������
���
�������	 
	 ��������	��


��
�	���	���	�����
�
���������	
��
� ����������
�����

��
������
�
��

�� �������
��
�
������
� ��

�!�

"� ��
#��
��
��$���#
�
����
�
�
$
��%�&��#����������
� ��������
#���&

�
�

�� '�(���
��
��$����($����%������)��������
�

��
��������

��� �������	�
���
�������������������� ����

	� ����	���	�����	�������	������
����

�� ����	����
�	����������
��
�����������������������
�����

�� ��	���������
�
�	������������� ����	����

�� �����������������	����������	
������ � ��	������	��!	�����

�� "���
����������
��
�������	���� ����
���

��� ���� ���	�
������������������������� ����

	� ��	��	����	�����
�������	 ���������������������������
��	������	 ����

�� ����	��������
��������
��
������ ����	���	�����

�� ������������
��
��#�� ����	���������$��!
 ����� ���������%��

�� ����	����������
��
���������&	�
����������

��� �������	�
������������������������� ����

	� ����	���������	�����
��������	���
������
��� �

�� ������	����������� ������������������� 	�����

�� "���
�����������������������������

�� ���������������	������&��������'� �����

�����

��	�
�



���������� �����

��
���������

��� �������	�
������������������������ ����

	� ��	�����������������������������������������	����

�� ������������
��
���������������������������

��
�(�����(���	

�� ������� 	�)����	������������� ��	������� ��	�����

�� ��	��	����	���	 ����	�����

�� ����	����������������	����
������	��������� ��	������� ��	�����

�� � ����	�����	��������	��
�	�����������	���

��� ���� ���	�
������������������������� ����

	� "��������������������	���
��������������������

�� ������	���������������������	��������

�� ����	���	 ����	��������	������
����������
��	������	 ����

�� ������������	�	�����������*
������	 ����	�����

�
� �������	�
����������������������� ����

	� ������	�������������������������������	�����
���������������
��
���

�� "��������α������	��	���β����	�������
��
��������������
�� "���
������������	���� ����	���������������

���



��������	��
���
����������� ���������	��
����
�����

���������
	
��



�����	�����
�������	 
	 ���������	 
��	 �
����

	 ���������

��
�	�����
�
���������	
��
� ����������
�����

��
������
�
��

�� �������
��
�
������
� ��

�!�

"� ��
#��
��
��$���#
�
����
�
�
$
��%�&��#����������
� ��������
#���&

�
�

�� '�(���
��
��$����($��
�%����%������)��������
�

�������	�	�

��� �������	�
������
�����
���������� ����

	� �����������������	�	������	����
����������	����	���	�����������
���
��
	�����������
�����������

�� �����������	���
��	������
�����	�
�����������������	�����������
��������	�
�����

�� ��������������

������
��	���	������
	��������
����	����������	���������	�
������	���	���
��������
����

��� �������	�
��������
�����
���������� ����

	�  ��������
�����	������������

�������
�����
����������	��	�	���	�!

�� "����

�������	�������	����������
���
��������#��������	�������������	������
������������	�	�
����	$��
������������	���
���
��

�� ����������������������������������������
������
���������

�� %�����	���������������	�����
�

��� %��������������������	�
�������� ����

	� &	������	

�����������������	�	����

�� '������������

�����
�
����

�� (�����
������	�������������
�

�� ��
������
���������������������	����)���������

�����

��	�
�



��������� �	�	�

�������	�	��

��� �������	�
������
�����
���������� ����

	� %�	��	��������

������
����$����	�����
���������
����*�	���
!

�� %�����	���������������	�����	��������	�
�	�������������	�������
��	����

�� %�	�����	���������!�+���	�������	��������

������
����

��� �������	�
��������
�����
���������� ����

	� +���	��������

�����
��	������������

�� ���������������������
��
�����	�
�
������	�������������
���	��	����	��
��
�

�����

�� %�����	���������������
�����������

�� %�	��	��������	�� ��	��*����,���!������ ������
��������	��	�������
�	�

����

�
� %��������������������-	�
��������� ����

	� .����������

������
����	����

�� /��������������
����	�������

�� ����	���������������

�� &����*�	���
�

���



Total No. of Questions : 4] [Total No. of Pages : 2

[3623]-305
M.Sc. - II

INORGANIC CHEMISTRY
CH-326 : Organometallic Compounds of Transition
Metals and Homogeneous Catalysis (New Course)

Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates :
1) All questions are compulsory and carry equal marks.
2) Figures to the right indicates full marks.
3) Use of log. table and calculator are allowed.
4) At. No : Mn = 25, Fe = 26, Co = 27, Mo = 42, W = 74.

Q1) Attempt any FOUR of the following : [20]
a) Give the systematic classification of σ-bonded T.M. hydrocarbyls.
b) What are the structural features of simple metal-carbonyls.
c) Give the typical reactions of zeise’s salt.
d) What are the alkyne complexes? Discuss bonding in such complexes.
e) What is EAN rule? Which of the following obey EAN rule?

i) Fe2(CO)9 ii) [Mn(CO)4NO]–

iii) [Co(η5- C5H5)2] iv)

v) Cpd(NO)2W
–H

Q2) Attempt any FOUR of the following : [20]
a) Complete the following reactions.

i) (η5 – C5H5)2 HRe + H+ ⎯⎯→⎯ ?

ii) Co2(CO)8 + NO 

⎯⎯→⎯

?

iii)                             

⎯⎯⎯ →⎯BuLi

? ⎯⎯⎯ →⎯ 42ON ?

iv) Mo(CO)6 ⎯⎯⎯⎯ →⎯RCOOH ?

v)

P838
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b) Discuss the 1HNMR of Fe(CO)3 (η4 – C8H8) at room temp. and –145°C.
c) What do you understand by

i) Sandwich compounds.
ii) Bent metallocenes. Describe the methods of synthesis of metallocene.

d) Explain the effect of organometallic compounds on environment.
e) Write the factors favourable for the oxidative addition reactions.

Q3) Attempt any FOUR of the following: [20]
a) Comment on the statement NMR-spectroscopy is an eminently suitable

technique to study fluxional behaviour of organometallic compounds.
b) Explain with the help of suitable examples, the role of organometallic

compounds as ‘Protecting & activating agents’.
c) Explain the role of Rh(III) complex in monsanto acetic acid process.
d) The v(CO) in the IR spectrum of [Fe(CO)4]

– is seen at about 1790 cm–1,
whereas for Ni(CO)4 it is seen at about 2060 cm–1. Explain.

e) Give steps involved in Tolman’s catalytic cycle.

Q4) Attempt any FOUR of the following: [20]
a) Write a short note on – Suzuki Coupling.
b) Giving the catalytic cycles for hydroformylation of olefin. What are

advantages of rhodium catalyst over cobalt catalyst.
c) Explain the role of alkyne molybdate in the epoxidation of propylene.
d) Draw the structures –

i) Os6(CO)18 ii) Rh4(CO)12

iii) Dimenc Mn2(CO)10 iv) Fe2Ru(CO)12

v) [Mn(CO)4Br]2

e) Discuss briefly group V organometallic compounds in medicine.

W



Total No. of Questions : 4] [Total No. of Pages : 2

[3623]-306
M.Sc. - II

INORGANIC CHEMISTRY
CH-330 : Coordination Chemistry, Magnetism and

Inorganic Reaction Mechanism
(Sem. - III) (New Course)

Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates :
1) All questions are compulsory and carry equal marks.
2) Neat diagrams must be drawn wherever necessary.
3) Use of logarithmic tables and calculator is allowed.

Q1) Attempt any four of the following : [20]
a) What are magnetically diluted and concentrated systems.
b) Discuss the factors that affect the crystal field stabilization energy in

transition metal complexes.
c) Explain the experimental magnetic moment of the following ions.

Ti3+ μ B.m. expt = 1.7 to 1.8 B.m.
Co2+ μ B.m. expt = 4.1 to 5.2 B.m.
Given :- atomic no. of Ti = 22 and that of Co = 27.

d) Write about super exchange model for an antiferromagnetic interaction.
e) Mn2(CO)10 is diamagnetic. Explain.

Q2) Answer any four of the following : [20]
a) Draw the structures of following molecules and state whether they are

paramagnetic or diamagnetic.
i) [Pt(NH3)3Cl3]Cl Atomic No. : Pt = 78
ii) [Cr(NH3)5Cl]Cl2 Atomic No. : Cr = 24
iii) K3[Fe(OX)3] Atomic No. : Fe = 26
iv) Mo2(CO)8 Atomic No. : Mo = 42
v) [Rh(PPh3)2Cl2] Atomic No. : Rh = 45

b) What are mixed valence compounds? How they are classified? Why
many of them are intensely coloured.

P839
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c) The extent of exchange interaction in the Cu2O2 ring system is greater
than that in Cr2O2 ring system. Explain.

d) Explain why certain Ni(II) complexes shows anomalous magnetic
moments.

e) Draw the crystal field splitting of d orbitals of a central metal ion in
symmetric tetrahedral, square planar and trigonal bipyramidal complexes.

Q3) Attempt any four of the following : [20]
a) Explain the main reaction types with suitable examples.
b) What is conjugate base dissociation mechanism? Explain it with reference

to octahedral cobalt (III) complexes.
c) What is trans effect? Explain it with suitable examples.
d) Write a note on insertion reactions.
e) Discuss the mechanism of electron transfer reaction, with reference to

inner sphere reactions.

Q4) Answer any four of the following : [20]
a) Explain the mechanism of Photographic Process.
b) Explain isomerism in [Co(en)2Cl2]

+.
c) Write a note on oxidative addition reactions.
d) Complete the following chemical equations.

i) IrH(CO)(PPh3)3 + Cl2 ⎯→⎯   + 

ii) TiCl4 + Cl– 

⎯→⎯

  + 

iii) Cr(CO)6 + Py 

⎯→⎯

  + 

iv) [Cr(H2O)6]2+ + CHCl3 

⎯→⎯

  +  + H2O

v) [Fe(CN)6]
4– + [Fe(Phen)3]

3+ 

⎯→⎯

  + 

e) Discuss in brief reductive elimination reactions.

W
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[3623]-307
M.Sc. - II

INORGANIC CHEMISTRY
CH-331 : Structural Methods in Inorganic Chemistry

(New)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates :
1) All questions are compulsory.
2) All questions carry equal marks.

Q1) Answer the following (any four) : [20]
a) What is DTA? Draw the DTA curves for decomposition of CaC2O4

.H2O
in air and CO2. Explain the difference in the two curves.

b) Explain Kramer degeneracy theorem.
c) Explain the cyclic voltamogram of K3[Fe(CN)6] in 1N KNO3 scanned

between +0.80 to – 0.15V.
d) Explain the principle and limitations of NQR techniques.
e) Discuss the factors affecting “Chemical Shift” in NMR.

Q2) Attempt any four : [20]
a) Discuss the ESR spectrum of CuCl2

.2H2O.
b) Give the criteria for reversible electron transfer reaction.
c) How can the structures of phosphorus and hypo phosphorus acids be

determined by NMR technique?
d) Predict the number of lines and transition expected in the ESR spectrum

of C6H6
– anion.

e) What are Miller indices? Compute the Miller indices for faces having
Intercepts as

i) 2
1,1,

3
1

.

ii) 2, 5, 3.

iii) ∞,
3
2,

2
1

.

P840
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Q3) Solve any four : [20]
a) From the following data determine the ‘g’ value of a given compound.

H = 3250 guass, v = 9.144 × 109 cycles/sec. h = 6.625 × 10–27 erg/sec.
b) Calculate the interplanar spacing of a set of planes if the angle for the

first order reflection is 23°6|. Wave - length of X-rays used is 1.84 A
o

.
c) In the thermogravimetric analysis containing Ca(OH)2 the loss in weight

at different stages of heating was as follows.
i) 0.018g between 100 – 150°C
ii) 0.038g between 500 – 560°C
iii) 0.022g  between 900 – 950°C
Predict the changes and determine the composition of Ca(OH)2 in the
sample.

d) NiSO4
.7H2O dehydrates in three stages. Draw the thermogram and write

equations indicating the changes taking place.
e) What is the amount of KO3 in the sample if in TGA analysis of potassium

compound shows the following transformation

2(g)2(S)3(S) O
2
1KOKO +⎯→⎯Δ

The 0.2546g of sample when heated at 70°C for 60 min. weighed 0.213g.

Q4) Write short notes on (any four) : [20]
a) Asymmetry parameter.
b) Quadrupole splitting in Mössbauer spectro-scopy.
c) Cathodic and Anodic current.
d) DSC.
e) Applications of ESR.

W



Total No. of Questions : 4] [Total No. of Pages : 2

[3623]-308
M.Sc. - II

INORGANIC CHEMISTRY
CH-332 : Bioinorganic Chemistry : Inorganic

Elements in the Chemistry of Life
(Sem. - III) (New Revised)

Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates :
1) All questions are compulsory.
2) All questions carry equal marks.

Q1) Attempt the following (any four) : [20]
a) Explain the role of Dopamine β-mono oxygenase in the biological

oxidation of phenylalanine. Which is the hormone obtained in this
process?

b) Explain the catalytic cycle for the transformation of catechol derivatives
to light absorbing quinones by copper containing enzymes.

c) Explain the mechanism for carboxypeptidase catalysed hydrolysis.
d) Which are the enzymes that contain Vit. B-12. Comment on their

functions.
e) Give an account of the various oxidation states of Manganese and discuss

the kinetic and thermodynamic aspects with reference to biology.

Q2) Answer any two : [20]
a) Explain in detail the mode of action and Binding interaction of cis plastin

with DNA.
b) Comment on the chemical aspects of Gallium and Indium as

Radiopharmaceuticals.
c) How does nature make use of the different interactions of metals with

nucleic acids.

Q3) Attempt the following (any four) : [20]
a) Name the techniques used to study the binding interactions between

DNA and metal complexes. Explain any one technique with a suitable
experiment.

P841
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b) Give an account of metal complexes of Technitium used for imaging
kidney structure and kidney function.

c) Explain how tissue iron concentration in the brain acts as an Endogenous
agent in High Field MRI.

d) What is molecular imaging? Which are the different modalities employed
in molecular imaging and their means of detection?

e) Comment on the Fundamental Reactions of Transition metal complexes
with poly nucleotides.

Q4) a) Write short notes on : (any 2) [10]
i) Regulatory role of zinc in biological systems.
ii) Cytochrome oxidase.
iii) Manganese cluster chemistry.

b) Draw the structures and mention one important feature of each one of
them. [10]
i) Cytochrome C.
ii) Spirogermanium.
iii) GdDTPA.
iv) Carboplatin.
v) Auranofin.

W
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Total No. of Questions : 6] [Total No. of Pages : 5

[3623] - 61

 M.Sc.

DRUG CHEMISTRY

 CH - 361 : Chemistry of Heterocycles & Biologically Active Compounds

(2005 Pattern) (Old)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:-

1) All questions are compulsory.

2) Figures to the right indicate full marks.

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

�����

SECTION - I

Q1) Explain any four of the following : [12]

a) Imidazole can be used as an effective catalyst in ester hydrolysis.

b) The 1H NMR spectrum of 2-aminopyrrole in acetic acid shows no
coupling between the H-5 and those at H-4 or H-3.

c) Furan undergoes Diels. Alder reaction with maleic anhydride but
pyrrole undergoes substitution reaction.

d) Coumarin is easily attacked by electrophilic as well as nucleophilic
reagents.

e) Predict the principle site of deprotonation on treatment of 2-and 3-
methoxythiophene with BuLi/ether. Justify your prediction.

Q2) Suggest the suitable mechanism for any four of the following conversions.
[12]

a)

b)

������



c)

d)

e)

Q3) a) Give synthesis of any two of the following : [7]

i) Fischer Indole synthesis.

ii) Hinsberg Thiophene synthesis.

iii) Perkin synthesis of coumarins.

b) Predict the products with mechanism (any three) : [9]

���������																																										�
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SECTION - II

Q4) Discuss the steps involved in the synthesis of the following molecules.
Explain the stereochemistry and mechanism involved in all steps. (any three) :

[15]

a)

b)

c)

d)

e)

Q5) Describe the steps involved in the synthesis of following drug molecules.
Explain the mechanism involved (any four) : [16]

a)

b)



c)

d)

e)

f)

Q6) Answer any two of the following : [9]

a) Explain the following :

i) Use of Wittig Horner Emmons reaction in prostaglandin synthesis.

ii) Shapiro reaction.

b) The reagents involved in the following transformations are :

i) HCl, H2O.

ii) P-TsOH.

iii) BrMg(CH
2
)

3
 – C = CH

2
.

iv) Ph3P = CH2,DMSO.

v) hv, 350 nm, hexane.

vi) Bond migration.

vii) LDA, THF, MeI.

Arrange them in correct order and explain different steps.

���������																																										




c) Describe at least two strategies employed for Ibuprofen synthesis.
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Total No. of Questions : 6] [Total No. of Pages : 5

[3623] - 62

 M.Sc.

DRUG CHEMISTRY

 CH - 362 : Advanced Analytical Methods

(2005 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:-

1) All questions are compulsory.

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

3) Figures to the right side indicate full marks.

�����

SECTION - I

Q1) Explain any four of the following : [12]

a) The chemical shifts in compound A & B are as shown below :

b) While scanning CMR spectrum ~6000 times magnification is required.

c) Z, Z, E, Z, E - cyclodecapentene show eight proton signal between

6-8 δ, while two proton signal appear upfield to TMS signal.

d) N-butylbenzene shows a peak at m/z 92 in its MS, while this peak is

absent for t-butyl benzene.

e) FT-NMR is required to record 13C NMR spectrum.

������



Q2) Deduce the structures from the given spectral data (any four) : [16]

a) M.F. : C
8
H

11
N

PMR : 7.2 (s, 5H), 3.87(q, 6.6 Hz, 1H)

1.83(bs, 2H), 1.2(d, 6.6 Hz, 3H)

CMR : 148, 128 (str.), 126, 125(str.), 51, 26

IR : 3354, 1596, 1020, 761, 703 cm-1

b) C = 64% H = 8.8%

IR : 1195, 1670, 1720 cm-1

Mass : 114, 99, 86, 69, 41

PMR : 1.3(t, 7Hz, 3H), 2.0(d, 7Hz, 3H), 4.2(q, 7Hz, 2H)

5.8(d, 16Hz, 1H), 6.9(dq, 7 & 16 Hz, 1H)

c) M.F. : C
11

H
13

NO

Mass : 175, 174, 145, 120

CMR : 40(q, str.) 112(d, str.) 122(s) 124(d)

130(d, str.) 152(s) 156(d) 202(d)

PMR : 3.1(s,6H), 6.5(dd, 7 & 16Hz, 1H) 6.8(d, 8Hz, 2H)

7.2(d, 16Hz, 1H), 7.5(d, 8Hz, 2H) 9.6(d, 7Hz, 1H)

d) M.F. : C
5
H

8
O

2

IR : 1775, 1175 cm-1

Mass : 100, 85, 56

PMR : 1.35(d, 6.5 Hz, 18 mm) 1.5 – 2.2 (m, 12 mm)

2.4(m, 12 mm), 4.5(sextet, 6.5Hz, 6 mm)

e) M.F. : C7H7O3N

UV(λ
max

) : 265 nm (∈ = 15,000)

IR : 3600, 1600, 1530, 1495, 1360 cm-1.

PMR : 2.9(s, 6mm, exch.) 5.0(s,12mm)

7.6(m, 18 mm) 8.15(dd, 2 & 7 Hz, 6 mm)

Q3) Write short notes on any three of the following : [12]

a) Difference between CW and FT NMR.

b) Distortionless Enhancement by polarization Transfer.

c) Various ionization methods in mass spectrometery.

d) Factors affecting geminal coupling constants.

����������������������������������������������������
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SECTION - II

Q4) a) Explain the genesis of the following ions (any three) : [9]

i) 102, 73, 59, 56, 41, 31

ii) 152, 121, 120

iii) 104, 89, 61, 47

iv) Cyclohexanone 98, 83, 70, 55, 42

b) How could the progress of the claisen rearrangement of the ether show
below be followed by mass spectral fragmentation pattern? [3]

Q5) a) Answer any two of the following : [6]

i) What are the various detectors used in HPLC? Write their
applications.

ii) Discuss the various parts of the GCMS.

iii) Discuss the applications of the chiral column.

b) Assign the chemical shifts and comment on the observed coupling
constants and spin decoupling experiment. [6]

[Note : C-CH
3
 and aromatic signals are not given]

1.47 (d, 13Hz, 1H) 1.82 (d, 13Hz, 1H) 2.88(dd, 9 & 2Hz, 1H)

3.46 (d, 8Hz, 1H) 3.63 (s, 3H) 3.94 (d, 8Hz, 1H) 4.51(s, 2H)

5.07 (dd, 17 & 2Hz, 1H) 5.27 (dd, 10 & 2Hz, 1H)

5.56 (ddd, 17, 10 & 9Hz, 1H)



spin decoupling : irradiate at change at

2.88δ 5.56 into dd(17 & 10Hz)

NOE : 1.82 δ 7% increase at 2.88δ.

c) Assign the chemical shifts to various carbon atoms. [4]

11.5(q) 20.6(q) 29.9(t)

40.7(t) 42.3(d) 63.1(d)

65.1(s) 116.1(t) 142.5(d)

158.5(s) 179.8(s)

Q6) A compound exhibits the spectral properties shown on the attached sheet.
Suggest the structure and explain the spectral data. [12]
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Total No. of Questions : 6] [Total No. of Pages : 3

[3623] - 323

 M.Sc.

DRUG CHEMISTRY

 CH - 363 : Drug Development

(2008 Pattern) (New)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:-

1) All questions are compulsory.

2) Figures to the right indicate maximum marks.

3) Answers to the two sections to be written in separate answer books.

�����

SECTION - I

Q1) Answer any three of the following : [15]

a) What is the difference between inhibitory and exhibitory assays? Why
microbial assays are carried out though quick and simple chemical
assays are available for antibiotics and growth factors?

b) What role is played by chemicals and microorganisms in waste water
treatment?

c) With a neat graph show different stages of microbial growth and name
the phase of growth that is used to obtain secondary metabolites during
fermentation stating reason behind it.

d) What is industrial fermentation? List the different ways which can
improve the final yield of product during fermentation and explain
any one of them.

e) Define any three :

i) Autotrophs.

ii) Chemotrophs.

iii) Phototrophs.

iv) Organotrophs.

������



Q2) a) Answer any two : [7]

i) What is artificially acquired active immunity? What is its
significance.

ii) Name the different types of hypersensitivities and explain type II
hypersensitivity.

iii) What are monoclonal antibodies? Give the possible applications
of monoclonal antibodies.

b) Answer any two : [8]

i) What are cytokines? Which cell are the first to release cytokines
in response to injury? What role cytokines play in response to
injury?

ii) Draw a neat diagram of a typical antibody structure and give the
function of each domain on it.

iii) What is immunosuppression? Name the drugs with possible action
in immunosuppression.

Q3) Answer any two of the following : [10]

a) What is a drug? Why do some drugs exhibit side effects? What are the
strategies to improve Therapeutic Index of drugs?

b) Discuss in brief the role of natural products as drugs. Explain how the
active ingredients are extracted from natural products.

c) Give a commentary on how combinational chemistry, HTS, &
computers have aided the process of drug discovery.

SECTION - II

Q4) Answer any three of the following : [18]

a) Explain the following terms with respect to a patent : Novelty, prior
art, invention, priority date, provisional specification.

b) Explain bioavailability. How does the bioavailability change with
different dosage forms & routes of administration, discuss.

c) Discuss in brief with examples the various strategies employed for
Lead discovery & Lead development.

d) Explain the term ‘Rational drug discovery’. With relevant illustrations
discuss how would you approach toward discovery of a novel
therapeutic - Justify your approach.

�����������������������������������������������������
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Q5) Answer any two of the following : [14]

a) What is the need for toxicological evaluation of NCE’s. Discuss the
tests performed & their outcome. Why many NCE’s fail in there tests?

b) Give a brief account of the design of clinical trials. Discuss in brief the
intention of each phase & the made of conduct of there phases. What
is the role of FDA & IRB in clinical trials.

c) Discuss in brief the functions of the following departments in a
pharmaceutical Industry. How do they achieve their abjective.

i) R & D

ii) Process development.

Q6) Explain in brief any four of the following : [8]

a) Bioassay.

b) Competitive & Non competitive Inhibitors.

c) Pharmacaepia.

d) Phase I metabolism.

e) Quality Assurance.

f) Orphan drug.
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Total No. of Questions : 6] [Total No. of Pages : 5

[3623] - 324

 M.Sc.

DRUG CHEMISTRY

 CH - 364 : Stereochemical Principles and Applications

(New 2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:-

1) All questions are compulsory.

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

3) Figures to the right indicate full marks.

�����

SECTION - I

Q1) Answer any four of the following : [16]

a) Cyclopropanone, Cyclobutanone and Cyclopentanone undergoes foster
addition reaction, whereas their products give slow oxidation reaction.
Explain.

b) Draw different conformations of cyclohexane. Explain the relative
stability of these conformations with respect to potential energy.

c) Which of the following conformational isomer is more stable? Give
their nomenclature.

d) Bromocampbor fails to undergo dehydrobromination on treatment with
base.

e) Draw chair conformations of (I) & (II). Evaluate the enthalpy difference
for each.

������



Q2) Predict the product/s in any four of the following and explain the
stereochemical principles involved. [12]

a)

b)

c)

d)

e)

Q3) Solve any three of the following : [12]

a) Rearrangement of (A) to (B) was first believed to occur via classical
carbocation (SN1). The second accepted mechanism involved
simultaneous migration of bridge with rear attack at Cl 

– on migration
origin. How both mechanisms are ruled out? What is accepted
mechanism?

b) Explain the following observations

2-phenyl cyclohexylxanthate ⎯→⎯Δ  3-phenyl cyclohexene + 1-phenyl

cyclohexene

Cis 96% 4%

trans 12% 88%

����������																																										�
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c) Explain the concept of I-strain.

d) The rates of ocylation decreases in the series

menthol > neoisomenthol > neomenthol > cis-4tert butylcyclohexanol(F)

SECTION - II

Q4) a) Use PMO method to prove wheather the following sigmatropic shifts
are thermally allowed or photo chemically allowed. [4]

i) [1, 3] suprafacial H shift.

ii) [1,3] suprafacial carbon shift with inversion.

iii) [1, 5] suprafacial H-shift.

iv) [1, 5] suprafacial carbon shift with retention.

b) Predict the product/(s) and explain the stereochemistry, Justify your
answer [any four] : [8]



Q5) a) Explain the stereochemistry of major product and draw transition state
in the following aldol condensation between z-enolate at an ester and
aldehyde. [4]

b) Predict the product / (s) and explain the stereochemistry at the following
reaction [any four] : [8]

c) Write Re and Si faces for the compound ‘A’. [2]

PhCH
2
COPh

A

d) Identify pro-R or pro-S in compound ‘B’ [2]

����������																																										�



Q6) a) Give the experimental evidence for the ring structure of glucose. Write
4C

1
 and 1C

4
 conformations for D-glucose. [4]

b) Predict the products in any two of the following : [5]

c) Complete the following reaction sequence. [3]

Write structures of A, B, C & D.
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Total No. of Questions : 6] [Total No. of Pages : 2

[3623] - 48
M.Sc. (Sem. - III)
BIOCHEMISTRY

BCH-371 : Medical Biochemistry and Immunology (Old & New)

Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.

P1225

SECTION - I
(Medical Biochemistry)

Q1) Answer any three of the following : [15]
a) Differentiate between the mechanism of action of Penicillin and

Tetracyclin.
b) Although Tamiflu is a very effective drug to treat H1N1 virus, yet it is

not sold in retail for free public consumption. Justify the reason behind
it by explaining the underlying mechanism involved.

c) Describe the role of various clotting factors involved in the cascade of
blood coagulation.

d) Discuss the abnormality that leads to sickle cell Anaemia and
β -Thalassemia.

Q2) Answer any three of the following : [15]
a) Explain the biological role of lysosomes in an eukaryotic cell.
b) Define analgesics. Discuss the mechanism of action of Aspirin or

Ibuprofen.
c) Give the composition of cerebrospinal fluid and the diagnostic

significance of CSF.
d) What are Carcinogens? Discuss the effect of Carcinogens in humans

with suitable examples.

Q3) Write short notes on any two : [10]
a) Apoptosis.

b) LSD’s role as hallucinogen.

c) Methotrexate and Aminopterin.

P.T.O.



SECTION - II
(Immunology)

Q4) Answer any three of the following : [15]
a) Differentiate between competitive ELISA and Sandwich ELISA. List

out the advantages of ELISA technique over RIA.

b) Discuss the features of Innate Immunity and Acquired Immunity with
suitable examples.

c) Describe the structural characteristics of various human immunoglobulins
and list out the primary functions of immunoglobulins.

d) List out some examples of autoimmune diseases. Explain the mechanism
of development of autoimmunity.

Q5) Answer any three of the following : [15]
a) Give the structural feature of Class I MHC and Class II MHC molecules

and their role in antigen processing and presentation.

b) Differentiate between monoclonal and polyclonal antibodies.

c) Explain the immunological abnormality caused by HIV in AIDS patients
and discuss the various phases of infection.

d) Discuss the role of complement activation in immune system.

Q6) Write short notes on : [10]
a) Allergy and Antihistamines.

b) O Antigens and Rh factor.

c) Ouchterlony technique.
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Total No. of Questions : 6] [Total No. of Pages : 2

[3623] - 49
 M.Sc.

BIO CHEMISTRY
BCH-372 : Signal Transduction Pathways (New)

Membrane Biochemistry and Specialized Tissues (Old)

Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Candidates of Old course should attempt membrane biochemistry as

Section - I and for specialized tissues Section I of S.T.P as Section II.

P1226

SECTION - I
Q1) Answer any two of the following : [10]

a) Describe in detail the molecular organization of thick and thin filaments.
b) Explain the mechanism of generation of action potential.
c) Describe in detail the biochemistry of retina.

Q2) Answer any three of the following : [15]
a) Explain the biochemistry of hearing.
b) Describe in detail the primary events in visual cycle.
c) Write an account on neural plasticity learning.
d) Describe in detail cardiac muscle contraction.

Q3) Write short notes on (any three) : [15]
a) Cell motility.

b) Colinergic receptors.

c) Biochemistry of taste.

d) Neurotransmitters.

SECTION - II

Q4) Answer any one of the following : [10]
a) How is action potential generated and propagated?

b) Discuss how coordination between nervous and endocrine systems is
brought about.

P.T.O.



Q5) Answer any three of the following : [15]
a) Write a short account on turnover and regulation of neuropeptides.

b) Describe in detail the chemical composition of the brain.

c) Describe the various factors affecting the development of CNS.

d) Write short note on neurotransmitters.

Q6) Write short note on (any three) : [15]
a) Peripheral nervous system.

b) EEG patterns.

c) Calcium signaling.

d) Synapse structure.

SECTION - I
(Membrane Biochemistry)

Q1) Answer any three of the following : [15]
a) Describe antibody-induced patching and capping of cell surface protein

on a WBC.
b) How is the transport of a solute across the membrane checked? Explain

with suitable example.
c) Describe Singer - Nicholson’s Fluid Mosaic Model of membrane structure.

Q2) Answer any three of the following : [15]
a) Discuss the mode of transport of any three drugs in bacterial cell.
b) What is phospho-transferase system?
c) Write short note on ATP/ADP exchanger.
d) Explain in brief protein targeting.

Q3) Write short notes on (any two) : [10]
a) Bacterial toxins.
b) Gap junctions.
c) Osmoregulation.
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Total No. of Questions : 6] [Total No. of Pages : 2

[3623] - 50
 M.Sc.

BIO CHEMISTRY
BCH-373 : Recent Trends in Biochemistry and Toxicology (New)

Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
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SECTION - I

(Recent Trends in Biochemistry)

Q1) Answer any three of the following : [15]

a) Draw the schematic diagram of NMR and explain the instrumentation.

b) What is polarization of fluorescence? List the basic rules for interpreting
it.

c) Discuss the intellectual property rights.

d) Explain the special uses of LCMS in biology and biochemistry.

Q2) Answer any three of the following : [15]

a) What is fluoresence spectrum? Give its application.

b) Explain the major application of biosensors in environmental pollution
monitoring.

c) Explain the relationship between electrical response and rate of diffusive
flux.

d) Write a short account on helix-turn-helix motif.

Q3) Write short notes (any two) : [10]

a) Application of ESR.

b) WTO Regulation of patent.

c) Application of ORD.

P.T.O.



SECTION - II

(Environmental Toxicology)

Q4) Answer any five of the following : [15]
a) Explain the role of different experties in the toxicology.

b) Discuss about dose-response relationship.

c) What do you understand the terms : Additive and synergestic effects.

d) Explain how cytochrome P-450 catalizes reductive type of
biotransformation?

e) What are the general toxic effects of solvents and vapors?

f) How soil pollutants are degraded?

g) What are the toxic effects of ozone and peroxyacetyl nitrate?

Q5) Give the pathogenesis and clinical manifestations of any three of the following :
[15]

a) Eucephalopathy due to lead.

b) Micromercurialism.

c) Chronic obstructive pulmonary disease due to cadmium.

d) Farmers lung.

e) Perivascular disease due to arsenic.

Q6) Answer any two of the following : [10]
a) Discuss the toxic effects produced by Organophosphrous insecticides.

b) Explain the factors responsible for selective toxicity of toxic agent.

c) How animals develops the tolerance against the toxicant? Explain with
suitable examples.
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[3623] - 50
 M.Sc.

BIO CHEMISTRY
BCH-373 : Recent Trends in Biochemistry (Old)

Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
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Q1) Answer any four of the following : [20]
a) Give the principle and application of light scattering.
b) What is the effect of glycerol and freezing on ESR Spectra?
c) What is fluorescence polarisation? Give its application.
d) Distinguish between ORD and CD.
e) Describe the techniques used for studing protein folding pathway.

Q2) Answer any four of the following : [20]
a) How conformational changes are studied in DNA - histone interaction

by CD analysis?
b) Give the application of fluorescence spectroscopy.
c) Distinguish between NMR and ESR.
d) How will you differentiate the generations of biosensor on the basis of

redox reaction?
e) Give the principle and application of X-ray diffraction in biochemistry.

Q3) Answer the following : (any two) [20]
a) Draw schematic diagram of NMR and explain the instrumentation.
b) Explain the principle and working of nuclear gamma rays resonance

spectroscopy.
c) What is ligand binding? Discuss the methods used to measure ligand

binding.

Q4) Write short notes (any four) : [20]
a) Enzyme Immunosensors.
b) Helix-turn-helix motif.
c) Eximers.
d) Application of light scattering.
e) Methods of enzyme immobilization.
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