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Dear Student,

Please read the Section on assignments in the Programme Guide for M.Sc. in Chemistry that we sent
you after your enrolment. A weightage of 30 per cent, as you are aware, has been earmarked for
continuous evaluation, which would consist of one tutor-marked assignment for this course. The
assignment is in this booklet, and covers all the four blocks of the course. The total marks of all the
parts are 100, of which 40% are needed to pass it.

Instructions for Formatting Your Assignments

Before attempting the assignment please read the following instructions carefully:

1)

On top of the first page of your answer sheet, please write the details exactly in the following
format:

ENROLMENT NO.: ..o
NAME: ..
ADDRESS: ...
COURSE CODE: ...
COURSE TITLE: ...
ASSIGNMENT NO.: ...
STUDY CENTRE: ............c..ccoiiiiinnn, DATE: ...

PLEASE FOLLOW THE ABOVE FORMAT STRICTLY TO FACILITATE EVALUATION

AND TO AVOID DELAY.

2) Use only foolscap size writing paper (but not of very thin variety) for writing your answers.

3) Leave 4 cm margin on the left, top and bottom of your answer sheet.

4) Your answers should be precise.

5) Solve Part (A) and Part (B) of this assignment, and submit the complete assignment answer
sheets within the due date.

6) The assignment answer sheets are to be submitted to your Study Centre within the due date.
Answer sheets received after the due date shall not be accepted.
We strongly suggest that you retain a copy of your answer sheets.

7) This assignment is valid from 1* July, 2026 to 30™ June, 2027. If you have failed in this
assignment or fail to submit it by June, 2027, then you need to get the assignment valid from
1* July 2027, and submit it as per the instructions given in the Programme Guide.

8) You cannot fill the examination form for this course until you have submitted this assignment.

We wish you good luck.



Tutor Marked Assignment
MCHE-013: SUPRAMOLECULAR CHEMISTRY

Course Code: MCHE-013
Assignment Code: MCHE-013/TMA/2026-27
Maximum Marks: 100

Note: Attempt all questions. The marks for each question are indicated against it.

a)

b)

Explain dipole-dipole interactions in supramolecular chemistry with a suitable example.
What is its energy range and why are they important? When are they helpful in molecular
recognition?

Explain the lock and key principle of binding in supramolecular chemistry with suitable
diagrams.

What are the different types of supramolecular complexes? Illustrate your answer.
Give the differences between enthalpy-driven and entropy-driven binding processes.

Distinguish between clatharate and clathrand? What are cucurbiturils? Draw any one
cucurbituril.

What are calixarenes? Draw the diagram for binding of sodium ion as guest to the
oxygen of methyl ether groups of the calixarene and label the hydrophobic part in it.

Draw the diagrams for Soccer ball” cryptand molecule which acts as a cation host for

NHZ ion as well as the diprotonated form acting as a host for H,O molecule. What
makes the soccer ball crypates good hosts for anions?

Give any two suitable examples of two-dimensional hosts. Give examples of Zwiterionic hosts
and amide based hosts. Which type of hosts can accommodate dicarboxylate anion guests?

What are the types of interactions that take place when hosts bind with guests? Why are
neutral receptors accommodated by hosts?

Give the structure of the trimesic acid assembly. Which polyhalogen ions can this network
accommodate? What sort of conformation of cyclotriveratrylene helps in forming inclusion
compounds in solid state with benzene, toluene etc. Give suitable diagrams.

With the help of a suitable diagram explain the minimal self-replication model which is the key
to life.

Discuss the mechanism of self-assembly in the Tobacco Mosaic Virus. What are the main non-
covalent ineractions that dominate biological self-assembly? Why self-assembly is essential in
biology?

What are the advantageous of having synthetic models of biological systems? Differentiate
between a structural mimic and a functional mimic.

Describe the three fundamental steps involved in natural and artificial photosynthesis. In what
way supramolecular chemistry helps in designing artificial photosynthetic systems?

Differentiate between catalysis and cocatalysis in supramolecular chemistry. With the help of a
suitable diagram give the schematic illustration of the cocatalysis process.

What are the essential characteristics of an effective carrier in supramolecular transport? What is
electron-cation symport, and how is it achieved in supramolecular transport systems?

With the help of suitable diagrams give the differences between the structures of racks, ladders
and grids.
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10.

b)

b)

What are metal-organic frameworks (MOFs)? What are other names of the organic ligands in
them. Give examples of any two such frameworks.

With the help of suitable diagrams explain the synthesis of caternanes and rotaxanes via host-
guest chemistry.

What is supramolecular isomerism, and how does it relate to polymorphism? Explain the concept
of rational design in supramolecular chemistry.
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