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CHEMISTRY — MINOR
Paper : MN-3

(Organic Chemistry - I)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]
The figures in the margin indicate full marks.

Question nos. 1, 2, 3, 4 are compulsory and answer any four from question nos. 5 to 10.

1. Answer any ten questions : 2x10

(a) Convert :
COCH,

ity

(b) Cite one example of “Nucleophilic Aromatic Substitution’ reaction.
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(c¢) Write the structures of the products A and B of the following reaction (No mechanism required) :
OCH;

(i) Na/lig. NH;

® =
(i) H;O"

A

.. ®

(i) H;C—CH,— CH,— /\\— CH,CH,I° AL?{L» B
(d) Between CH3;COOH and CICH,COOH, which one is stronger acid and why?
(e) Write two differences between tautomerism and resonance.

i (f) Draw the most stable conformation of n-butane in Newman projection formula when viewed through
| C,— C5 bond.

(g) Which one of the following will undergo Sy 1 reaction at a faster rate and why?
(CH3);CBr and CH;Br
(h) Draw the energy profile diagram of E; reaction.

‘ (1) Write down the product(s) of ozonolysis of the following compound :
‘ H;C —C=CH—CH=CH,

CH;
| (3) Identify the products C and D in the following reaction :
H,/Pd
BaSO,/Quinoline
H;C —C=C—CH;
Na/lig. NH;

=D

(k) Write the name and structure of the electrophile involved in the nitration of benzene.
() Identify E and F.

H;C CH;

Conc. H,SO H,O0*
>C= C< 2294 o 3 - F
H;C CH;,

2. Write short note on :
(a) Reimer-Tiemann reaction (using the following points) :
(1) What type of reaction is this?
(i) What are the reagents used?
(i) Name the product when phenol is subjeéted to the above reaction.

(iv) Write down the reaction mechanism using phenol as the starting material. 1+1+142
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Or
(by Aromatic Nucleophilic substitution (S Ar) reaction (using the following points) :
i) Influence of electron-donating and electron-withdrawing groups on reaction rate.
= o o

-

(iiy Mechanism ol SyAr reaction taking any suitable example. 243

3. Write short note on:
(a) Tautomerism (using the following points)
(i) Give an example of ring-chain tautomerism,
(i) What do you mean by valence tautomerism? Give an example.

(i) Give an example ol an organic compound which exists in almost 100% keto form in equilibrium.

[+(2+1)+1
Or
(b) S\2 reaction (using the following points) :
(i) What type ol substrate is used?
(ii) Stercochemical aspeets ol the reaction.
(iii) Mechanism ol the reaction. Indicate the R.D.S. 1+2+2
4. Write short notc on:
(a) Markownikoff rule and peroxide effect (using the following points) :
(i) State the Markownikoff rule with respect to hydrohalogenation of alkenes.
(ii) Mechanism ol the reaction taking any suitable example.
(i) State peroxide cllect with condition ol the reaction. 1+2+2
Or
(b) Hydration reaction of HyC —C =C — H (using the following points) :
(i) Name ol the catalyst and its role.
(i) Mechanism ol the reaction. 2+3

5. (a) Write down the nitration products of the following compounds and mechanism ol nitration in any onc :

diLIINO3

(1) Phenol

.. . ixed acid .
(ii) Nitrobenzene ﬂl‘iﬂ—) ?

(b) Give an example of E, reaction with plausible mechanism.

(¢) ldentity G, H and 1 in the following reactions :

Ph-C=C _Tmuﬁ G CIBCaBr gy TPy (I T2+ 31+ 1+1)
in lig. 3
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6. (a)

(b)

(c)

7. (a)

(b)
(c)

(b)
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Alkyl halides mainly produce cyanide with aqueous ethanolic KON whereas with AgCN isocyanide
is the main product— Explain.

Convert :
(i) 2-Butyne to 2-Butanone
(i) Acctylene to 2-Butyne.

Compare the enol contents of the following two compounds :

H;C Cll, H,C CH, CH;
T

O ) ) M
Draw all the conformations of the following compound in Newman projection formula. Identity the
most preferred conformation for B-elimination.

CH; - CH - CH,CH;
<

Write the mechanism of Birch reduction using benzene as substrate.
Identify J and K (structures) :

(i) BsH/THF

/(i) HyO5/OH ™~
CH;— CH = CH,

KMnO
\ n .4 o K
Cold, dil.
alkaline sol.

» J

Convert :
(i) Benzene to Ethylbenzene
(i1) Phenol to Salicylic acid.
Which of the tollowing reactions will undergo at a taster rate?— Explain.

H-,O
\/\ 2 \/\ )
Reaction 1

Cl OH

PhS H,O PhS.
\/\ 2 \/\

Cl 01l Reaction 2

Among alkynes and alkenes which one is less reactive towards electrophilic addition reaction and
why? 44343
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Predict the product with proper mechanism :

OH
POCl;/DMF
H,O o
Explain the observation :
Br
HBr /\/\
H,C=CH— CH=CH, ———> = + CHj Br
low temp. H;C
(-80°C) (80%) (20%)

Arrange F~, CI”, Br~ and I” ions in decreasing order of their nucleophilicity in protic solvent with
proper explanation. 4+3+3

Draw the structure of the enol form of the following compound. Which form will be more stable and
why?
0] (0]

Convert :
COOH

1

Compare the basic character of the following compounds with reason :

g NH, NH,
® (i) (iii)

Show mechanism.

4+3+3
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