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Organometallic and Bioinorganic Chemistry
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PART - A
1. Answer any TEN of the following : (10x2= 20 Marks)

a) Give the complex structure according to the given [IUPAC names.
(i) Difluorohydro(pyridine)boron
(i) ethynyltriphenyltin

b) Write the preparation method of cycloheptatriene.

c) State the 18-electron rule. Give an example of a complex that follows the rule and
of a complex that doesn't follow the rule.

d) List the importance of Tebbe's reaction.

e) Homogenous catalysts are used over heterogeous catalysts in hydrogenation of
alkenes. Why?

f)  What is the reaction condition for Rh catalyst in oxoprocess?
9) Define metalloenzymes? Give examples.

h) Indicate the reason for the name ‘cytochrome P-450'.

i) How ions are transported across membranes?

J) What is cisplatin? Where is it used?

k) What are the functions of cytochromes?

) Why is high concentration of Cu toxic to the living system?

PART -B
Answer any Five questions selecting at least one gquestion from each unit (5x10= 50 Marks)

UNIT -1

2. a) How do the Fischer carbene and Schrock carbene complexes differ in their
structure? Explain.
b) List the synthesis of Fischer-type carbene complexes. {6+4)

3. a) Write different preparation methods of organolithium compounds.
b) Explain the structure of Aluminium alkyls. {5+5)



UNIT -1

- a) Write the mechanism of monsanto acetic acid process.

b) If the alcohol is involved in the Wacker process, what will be the final product?
Draw the detailed catalytic loop. (5+5)

- Write a note on (a) Olefin metathesis mechanism and (b) Alkyne Complex
(5+5)
UNIT - 11l

- a) Discuss the factors affecting the rate of diffusion?
b) Describe the role of essential and trace elements in the biological system. (5+5)

- a) Explain the structural features and importance of Cu- Zn SOD.
b) Explain the biochemical function of vitamin B-12 coenzymes. (5+5)

UNIT -IV

- a) Explain the structure of ferritin and illustrate its functions.
b) Write a note on hemeproteins and oxygen transport. (5+5)

- a) Explain cooperativity effect in haemaogloblin.
b) Write a note on transport of Iron and structure of transferrin. (5+5)

kkkdkhdhdkh



24MCHEH402 ROGND © ssssensssiosn
CHOICE BASED CREDIT SYSTEM
M.Sc. CHEMISTRY FOURTH SEMESTER DEGREE EXAMINATION APRIL 2026
Synthetic Methods in Organic Chemistry

Duration:3 Hours Max Marks:70

PART -A
I. Answer any TEN of the following : (10x2= 20 Marks)

a) Explain the role of trimethy! silyl iodide in the protection of terminal alkynes.

b) Complete the following reactions:

H;CO CH,CH
\‘@/ Jones reagent
—— P

FDC
/\/CH:DH —_— L
(HClL, 25°C

¢) Complete the following:

Pb(OAC),
HeCeO /\]/\OH ?

HO C'EHG‘ I5=C

d) What is Lindlar catalyst? Give any one synthetic use of it.

e) Predict the products in the following:
COOH

Xy, Na ligNH;
i} —_—

= EtOH

OMe
x Na, lig NH;

i} | —_— 7

) EtOH

f) Predict the products in the following :

Wilkinson's Catalyst
CH,-CH=CH-CHO >

g) What are Diel's-Alder and Retro Diel’'s-Alder reaction?
h) lilustrate 1,3-dipolar cycloaddition reaction by taking a suitable example.

i) Suggest suitable method for the following conversion:
C—
—_—
CH
CN

j) Give any two examples for hydroxyl protecting reagents.



k) lllustrate the retrosynthetic analysis of the following:

COOH
|
HzN

) lllustrate two group C-X disconnection in the following:

PhAS/\\/COOMQ
PART - B
Answer any Five questions selecting at least one question from each unit (5%10= 50 Marks)
UNIT -1

2. a) Explain Baeyer Villiger oxidation. Give its synthetic importance.
b) What is the product formed for the reaction of cyclohexene with ozone? Propose
suitable mechanism.
c) Predict the product with suitable mechanism: (4+3+3)

(8]

| LD DNE
CHy=CH-CHoBr
3. a) How do you achieve the cis hydroxylation of alkenes using KMnO4? Explain
with mechanism.
b) Discuss the application of DCC in peptide synthesis.
c) Write a note on the application of Baker’s yeast in the reduction of ketones.

(4+3+3)
UNIT - I
4. a) Explain the mechanism for heterogenous catalytic hydrogenation.
b) Predict the products in the following outlining the mechanism: (5+5)
cl
A
| © 0 KJCOE
-7 —— ?
[M1e0 CO-”H-"‘FH z P}'ﬁcﬁn; 25 ;C ? 160 :C

5. a) How is LiAlH4 prepared? Describe the mechanism of reduction of carbonyl
compounds using LiAlHy .

b) What is Wolff Kishner reduction? Discuss the mechanism taking suitable
example. (5+5)
UNIT - Ili

- a) Give an account on Arndt-Eistert synthesis and ene reaction in ring formation.
b) Discuss the mechanism of Dieckmann condensation reaction. (6+4)



7. a) Discuss the mechanism of the following reactions
i) Benzoin condensation ii) Robinson annulation
b) Explain the synthesis of Penicillin V. (5+5)

UNIT - IV

8. a) Perform RSA of i) 2-methyl-5-methoxyindole-3-acetic acid
if) 6-methoxyquinoline
b) Explain two group C-X disconnetion in 1,1 and 1,3-difunctionalized compounds
(5+5)

9. a) Write a note on principle of protecting carbonyl functional group. Give any
three protecting groups.
b) Explain functional group interconversion taking suitable example. (5+5) -
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PART -A

1. Answer any TEN of the following : (10x2= 20 Marks)

a)

b)

c)

d)

f)
9)

h)

)
k)

Walden'’s rule is satisfactorily obeyed by bigger ions. Justify.

How does Hittorf's rule relate the velocity of migrating ions to the concentration of
ions around the electrode? Give the expression.

How does viscosity affect the mobility of ions ?

Mention the key parameters that can be explained from a Mott-Schottky plot.
State two methods for determination of surface states in semiconductors.
Explain the principle behind the working of p-type photocathode.

What is an électriﬁed interface?

Mention any two applications of Ni-Cd battery.

Differentiate between voltaic cell and electrolytic cell.

Define migration current.

Write any two functions of supporting electrolyte.

Explain the principle of stripping voltammetry.

PART -B

Answer any Five questions selecting at least one question from each unit (5%10= 50 Marks)

2

UNIT -1

a) Discuss Bernal - Fowler model for ion solvent interaction.
b) Explain the influence of ions on electrokinetic potential. (5+5)

a) Explain moving boundary method to determine transport number of ions.

b) A decinormal solution of AgNO4 was electrolysed between Pt electrode. After
passing a small current for two hours, a fall of concentration of 0.0005124g eq
occured in the anodic solution. The weight of copper deposited in a copper
coulometer placed in a series was found to be 0.03879g. Calculate the transport
number of silver and nitrate ions. (Eq. wt. of Cu = 31.8) {5+5)

UNIT - lI



. a) Explain the mechanism and importance of photochemical splitting of water.
b) Describe the mechanism of electronation of oxygen. (5+5)

. a) Explain the process of hydrogen evolution adsorbed on a metal surface.
b) Explain the formation of p-type and n-type semiconductors. (5+5)

UNIT -1l

. é) Explain briefly the principle and working of methanol fuel cell.
b) Discuss the principle, working and applications of solid oxide fuel cell. ~ (5+5)

. a) Derive Lippmann equation.
b) Explain primary battery by taking suitable example. (6+4)
UNIT - IV

. a) Discuss the structure and function of rotating disc electrode.
b) Describe the principle and working of AC polarography. (5+5)

. a) Write a note on amperometric titrations.
b) Discuss the principle, instrumentation and application of cyclic voltammetry.
(5+5)
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PART - A
I Answer any SEVEN of the following : (2x7= 14)

a) Give the relation between intrinsic viscosity and molecular weight of the
polymer.

b)  Mention the stationary and mobile phases in size exclusion chromatography.

c) Give the principle of membrane osmometric method of determination of
molecular weight of a polymer.

d)  Mention the types of addition polymerisation.

e)  Give the rate equation for initiation and termination in anionic polymerisation.
f)  Give the structure of monomers used in nylon.

g)  Write the advantages of zone melting method.

h)  Which electrochemical techniques are used for thin-film preparation?

i) Differentiate between topotactic and epitactic reactions.

PART -B
Answer any Four questions selecting at least one question from each unit.
(14x4 = 56)
UNIT -1

2) a) Explain the classification of polymers based on intermolecular forces and
mode of synthesis.
b) Write the structural formula of monomer units of polystyrene, teflon, natural
rubber, PMMA, Dacron.
c) Explain the following terms with examples: i) PDI i) DP

(5+5+4)
3) a) Derive an expression for weight average molecular weight.

b) Calculate the number and weight average molecular weights of a polymer
sample containing 30% of polymer X and 70% of polymer Y. The molecular
weights of A and B are 6000 and 70,000 respectively.



c) The number average molecular weight of Polystyrene is 3.091 x1069/mol.
Calculate the degree of piolymerisation. (5+5+4)

UNIT - [i

a) Derive copolymer equation.
b) Explain the significance of reactivity ratios and give the expression for the
same using Q-e scheme of Alfrey and Price. (7+7)

a) Explain the kinetics of following polycondensation reactions:
i) Acid catalyzed ii) Non catalyzed
b) Give the reaction for the formation of polyester. (10+4)

UNIT - 1il

a) Write a note on point symmetry and space symmetry.
b) (i) List the steps involved in identifying Miller indices of a given plane in a
crystal. Explain with an example.
(i) Identify and draw the plane (36 2) and (2 0 1). (7+7)

a) Write a note on the electron diffraction technique.
b) List the applications of XPS.
c) Differentiate between XPS and UPS. (5+5+4)
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