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CHEMISTRY — MDC
Paper : CC-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 questions (Question nos. 5-10) from the rest.

1. Answer any ten questions : 2x10

(a) Between Friedel Craft’s alkylation and acylation, which reaction can give aromatic ketone? Write
down the reaction.

(b) What are benzynes?

(c) Predict the product in each of the following cases (mechanism not required) :

OMe Me
Na/liq. NH3 Na/liq. NHQ
EtOH EtOH
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(d) Compare the acidity between acetic acid, chloroacetic acid, dichloroacetic acid and trichloroacetic

acid.
(e) Which of the following compounds have greater enol content? Give reason.
(0] O
CF, CH;,
H,C H,;C
H H H H

C D
(f) Write the most stable conformation of 2, 3-dimethyl butane in Newman projection formula around
C, - C; bond.
(g) Draw the energy profile diagram of a typical Sy1 reaction.
(h) What elimination route does the molecule take in the presence of NaOEt and EtOH? Write down
the structure of the product.

H F
Cl F
Cl F
(i) Predict the products (E and F) in the following reactions and explain.
H H
Br,/CCl, AN / NBS/CCl,/Cat. HBr
- ey o
/ \ hv
H CH;

(j) Write down the product (G) obtained in the following reaction :

(i) Hg?*

Ph—C=C—H = »G
(i) H*/H,O0

(k) Classify the following groups as ortho / para orienting or meta orienting :

—NH-C—CH;, — Cl, — OH, —NO,

(1) Predict the products (H and I) for the following transformations :

H H
AN / m-CPBA
C=C Ll
/ N\
H;C CH;
CH; H
\ m-CPBA
c=cC >
/
H CH;
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2. Write short note on (using the given points) :
(a) Nitration of Toluene
(i) What type of reaction is this?
(ii) What are the reagents and reaction condition?
(iii) What is the electrophile involved in the reaction?
(iv) Write the mechanism of the reaction. 1+1+1+2
Or
(b) Aromatic nucleophilic substitution.
(i) Describe the mechanism via addition-elimination pathway.

(i) Role of the groups attached to benzene ring for SyAr reaction. 3+2

3. Write short note on (using the given points) :
(a) Tautomerism
(i) Distinguish between resonance and tautomerism.

(ii) Which of the following compounds has higher enol content? Explain.
OH OH

’ +
OH 243

Or
(b) SN2 reaction.
(i) Write a typical Sy2 reaction showing the transition state and the rate determining step.
(ii)) What type of substrate are preferred?
(iii) Write the rate equation of the reaction.

(iv) Write the stereochemical fate of the product. 2+1+1+1

4. Write short note on (using the given points) :
(a) Hydroboration-oxidation reaction
(i) Reagents
(i) Give the mechanism of the reaction using H;C—~CH = CH, as substrate.
(iii) Mention whether Markonikoff or Anti-Markonikoff product is obtained. 1+3+1
Or
(b) Acidity of acetylene

(i) Reason for its acidity.
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(i) Experimental proof of acidity of acetylene with chemical reaction.

(iii) Prepare H;C-C = CH from acetylene. 2+2+1

5. (a) Write the products for the following reactions :

OCH,
1. DMF/POCI,
@ >
2. H,0
OH
} 1. CHCl;, NaOH
(i) - -
eat
2. H'/H,0
HO OH
1. MeCN, ether
(iid) ZnCly, dry HCl
2. H,0
OH

Y

(iv) 3
H,PO,, heat

(b) What is Saytzeff’s rule? Explain with example.

(c) Write the product of the following reaction with mechanism :

H
HBr

HC H 4+3+3

6. (2) Which of the following compounds will undergo Sy;1 reaction most readily? Explain.

H,C H,C H
H,C—C—1 HyC—C—1  H—C—I
/ /
H,C H H,C
) an (11

(b) How can you prepare E- and Z-2-butene from 2-butyne?

(c) The enol content of ethyl acetoacetate (CH;—CO—CH,—-CO,Et) is very high (46%) in hexane and
is only (0.4%) in water. Explain. 4+3+3
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7. (a) How many conformers of 2-methylbutane are possible for rotation around C,~C; bond? Represent
them in Newman projection and compare their stability.

1 2 3 4
H,C— C|H——CH2— CH;
CH;
(b) Write down the product in the following reaction with mechanism :
COOH
Na/liq.NH,
EtOH
(c) Identify the products in the following sequence of reactions :
() H,C—CH=CH—CH, — 23 . o_Z0__ ,
H;C CH;
. KMnO,
(i) — —
) 4+3+3
H H OH
8. (a) Explain the observation with plausible mechanism.
Br
©i NaNH,
OMe lig. NHj NH,
NaNH,
lig. NH; OMe
OMe
(b) Arrange the halide ions (F , CI', Br™ and I') in increasing order of nucleophilicity in :
(i) Polar protic solvent such as EtOH.
(ii) Polar aprotic solvent such as DMSO.
(c) Carry out the conversion of 1-butyne to 2-butyne. Give appropriate mechanism. 4+3+3
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9. (a) Write down the major product obtained in the following reaction :

0 CH; — CH, — CH,—Cl _
Anhy. AICI,

OH
. 1. NaOH L
@ 2.CO,, 125°C
under pressure
CH,4
HCI, HCHO
(iii) ZnCl,
OH CH,;
Br,
(iv) H,0

(b) What happens when

\ o HBr
C==CH, Peroxide

H
Explain with mechanism.

(¢) Identify [J] and [K] :

1. CH;4l 1. CH;4l
3 » [J] 3 » [K]
N 2. KOH, heat 2. KOH, heat

CH
H 3
10. (a) (i) Which one of the following diketones has higher enol content? Explain.
(0]
< L
\O

(i) Give one example of valence tautomer.

4+3+3
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(b) Identify the products in the following sequence of reactions :

CHyCH,Cl ~ Conc. HNO; ~  [O]
Anhy. AICl;  Conc. HySO, =

Y
2

(c) Arrange the following compounds in increasing order of basicity and explain :

Methyl amine, dimethyl amine and aniline.
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