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(a) enantiomers 

(b) diastereomers 
(c) tautomers 

(d) mesoisomers 

(a) 2 
(b) 4 

(c) 3 

Tick () the correct answer in the brackets provided : 

(d) 8 

() 

2024 

(5th Semester ) 

The figures in the margin indicate full marks for the questions 

1. Optically active isomers that are not mirror images of cach other are called 

() 

(CBCS ) 

CHEMISTRY 

( Organic Chemistry -II ) 

) 

SIXTH PAPER 

) 

Full Marks: 75 

Time : 3 hours 

( SECTION : A OBJECTIVE) 

) 

2. How many optical isomers are possible for the following compound? 

( Marks: 10) 

Ha 

Student's Copy 

OH 

OH 

1 

CH3 

lx10=10 
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3. The energy required to rotate n-butane molecule about the carbon-carbon 
bond is called 
(a) torsional energy 

(b) rotational energy 
(c) enantiomeric energy 
(d) potential energy 

/140 

4. Which of the following is the highest energy conformation of cyclohexane? 
(a) Chair 

(b) Boat 

(c) Eclipsed 
(d) Half-chair 

(a) 1 

(b) 2 

5. Pyridine undergoes electrophilic substitution reaction at position number 

(c) 3 

(d) 4 

( 

( 

) 

) 

) 
) 

6. Pyrrole does not show basic properties, because 

( 

(a) lone pair of nitrogen is delocalized with p-orbital electrons of 
carbon ( ) 

(d) it is planar molecule 

(b) nitrogen atom is sp hybridized 

(a) Perkin reaction 

() 

(c) nitrogen is linked to two sp hybridized carbon atoms 

(c) Aldol reaction 

7. The reduction using Zn-Hg/HCI is called as 
( ) 

(b) Wolff-Kishner reduction 

( ) 

(d) Clemmensen reduction 

( ) 

() 

( 

2 

) 
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8. KetO-enol tautomerism is shown by 
(a) benzaldehyde 

(b) benzophenone 
(c) acetone 

(d) acetic acid 
) 

9. Conversion of primary amides into primary amines containing one 
carbon atom less than the parent amide in presence of sodium 

hypobromite is 
(a) Fries rearrangement 

( ) 

(b) Hofmann rearrangement 

(a) Wittig reaction 

(c) Beckmann rearrangement 

(d) Claisen rearrangement 

(b) Claisen rearrangement 

10. The Lewis acid catalyzed rearrangement 
ketone is known as 

(c) Fries rearrangement 

Answer the following : 

) 

(d) Wolff rearrangement 

/140 

) 

) 

OR 

() 

() 

( SECTION : BSHORT ANSWERS ) 

a phenyl ester into a phenolic 

( Marks: 15 ) 

UNITI 

1. Explain enantiomers with suitable examples. 

2. Explain simple axis of symmetry with suitable examples. 

3x5-15 

| Contd. 



3. What do you mean by axial and equatorial bonds? Draw the most stable 
conformers of 1-methyl cyclohexane. 

OR 

4. Differentiate between conformations and configurations. 

UNIT -II 

5. Explain with mechanism why nitration of furan takes place at C-2 position. 
OR 

6. Compare between the basicity of pyrrole and pyridine. 

UNIT-III 

OR 

/140 

7. What is the difference between tautomerism and resonance? 

UNIT -IV 

8. The a-hydrogen atom of carbonyl compound is acidic." Explain by taking suitable examples. 

OR 

9. Discuss the base catalyzed hydrolysis of esters. 

UNITV 

10. Predict the product with suitable mechanism of the following reaction : 

1) Acz0-HySO4? 
2) H20 

4 
| Contd. 



Answer the following : 

) 

1. (a) Assign the R- and S-configurations of the following mnolecules: 

/140 

H,CH,C CH3 

OH 

() 

( SECTION : C-DESCRIPTIVE ) 

(iii) 

(b) Explain resolution of enantiomers. 

HgCH,C, 

HCH,CH,C 

H3C 

( Marks: 50 ) 

2. (a) Explain racemization with suitable example. 

H 

(i) 

(c) What do you mean by inversion of configuration? Explain how inversion 

of configuration can occur under SN2 reaction. 

OH 

UNIT -I 

H 

(b) Assign E or 2 or syn- or anti-notation to the following : 

OH 

EH2 
Jan CHg 

CH,CH3 

CH3 

OR 

(ii) 

(iv) 

5 

HO, 

H3C CH3 

ÇOOH 

HgCH,C, 

-OH 

H,CH,CH,C 

�H,0H 

10×5=50 

OH 

(c) What are meso-compounds? How is it different from racemic mixture? 

3 

4 

3 

3 

1x4=4 

3 
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3. (a) Draw and explain all the possible conformations of n-butane. Draw their potential energy diagram and explain their stability. 
(b) Write a short note on the conformation of ethane. Draw all the possible conformations of ethane using Sawhorse and Newmnan 

projection. 

4. (a) Draw the Newman projection formula for the conformations of 
cyclohexane with its potential energy diagram. Explain their stabilities. 

(b) What are the conformations of 1,2-dimethyl cyclohexane? Compare their stabilities. 

/140 

5. (a) How will you synthesize quinoline using Skraup synthetic method? Write down the reaction with suitable mechanism. 
(b) Write one preparation for each of the following : 

Pyrrole, Furan, Thiophene 
(c) Complete the following reaction 

liq. NH3. + NaNHT 

UNIT II 

? 

(c) Complete the following 

OR 

UNIT -III 

l+ CHCl, + aq. KOH 

6. (a) Write Fischer indole synthesis with mechanism 

OR 

(b) Compare the basicity of Pyridine and piperidine with suitable explanation. 

6 

reaction : 
liq. NH3y? 

| Contd. 

5 

3 

2 

5 

5 

5 

3 

2 



la) Complete the following reactions giving suitable mechanisms : 
(i) 2HCHO 

HzC 
H,c 

C=0 

(i) 

|140 

50% NaOH, 

(b) Explain active methylene compounds with suitable example. Write the 
product of the following reaction : 

NH,NH2/OH 

(b) Write 

CHO 

mechanism. 

H3C 

8. (a) Explain Perkin reaction using suitable example and mechanism. 

(b) Complete the following reactions giving mechanisms : 

Zn-Hg/HCI 

UNIT-IV 

H, 

CN ’? 

H 

’? 

OC,Hs 

9. (a) Discuss Friedel-Crafts alkylation reaction with suitable reaction 

OR 

() CH,CH=0 + CH|CO0C2Hsl2 

the products of the following reactions with 
mechanisms : 

NaOH 

+ CH,CH=0 

UNIT -V 

Piperidine 

’? 

7 

Hydrolysis 

2+3=5 

5 

suitable 

5 

5 

5 

5 
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10. (a) Discuss pinacol-pinacolone rearrangement reaction with suitable 

/140 

mechanism. 

the (b) Write 
mechanisms 

(i) 

products of the following reactions 

CsHs CoHs 

OR 

N-OH 

1) H 
2) H,0 

1) NaOH 
2) H,0 

8 

? 

with suitable 

5 

5 
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CHEM/V/Cc/11 
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(a) enantiomers 

(b) diastereomners 

(c) tautomers 

(d) mesoisomers 

(a) 2 
(b) 4 

Tick () the correct answer in the brackets provided : 

(c) 3 
(d) 8 

The figures in the margin indicate full marks for the questions 

1. Optically active isomers that are not mirror images of each other are called 

( 

) 

2024 

( CBCS ) 
(5th Semester ) 

) 

) 

CHEMISTRY 

(Organic Chemistry-II) 

SIXTH PAPER 

() 
( 

2. How many optical isomers are possible for the following compound? 

Full Marks: 75 

) 

Time : 3 hours 

( SECTION : A-OBJECTIVE ) 

(Marks : 10 ) 

HgC 
OH 

Student's Copy 

OH 

1 

CH3 

1x10=10 

| Contd. 



3. The energy required to rotate n-butanc molecule about the carbon-carbon 

bond is called 

(a) torsional energy 
(b) rotational energy 
(c) enantiomeric energy 
(d) potential energy 

(a) Chair 

(b) Boat 

(c) Eclipsed 

4. Which of the following is the highest energy conformation of cyclohexane? 

(d) Half-chair 

(a) 1 

(b) 2 

(c) 3 
(d) 4 

5. Pyridine undergoes electrophilic substitution reaction at position number 

() 
() 

carbon 

() 

) 

/140 

( 

) 

() 

6. PyrTole does not show basic properties, because 

( 

(a) lone pair of nitrogen is delocalized with p-orbital electrons of 

(d) 

( 

(d) it is planar molecule 

(a) Perkin reaction 

(b) nitrogen atom is sp hybridized 

(c) nitrogen is linked to two sp� hybridized carbon atoms 

(c) Aldol reactçon 

) 
( ) 

7. The reduction using Zn-Hg/HCI is called as 

(b) Wolff-Kishner reduction 

( ) 

Clemmen sen reduction 
) 

I Contd 



o Keto-enol tautomerism is shown by 
(a) benzaldehyde 
(b) benzophenone 
lc) acetone 

(d) acetic acid 
( 

9. Conversion of primary amides into primary amines containing one 

carbon atom less than the parent amide in presence of sodium 

hypobromite is 

(a) Fries rearrangement 

(b) Hofmann rearrangement 
(c) Beckmann rearrangement 
(d) Claisen rearrangement 

) 

(a) Wittig reaction 

10. The Lewis acid catalyzed rearrangement of a phenyl ester into a phenolic 

ketone is known as 

(b) Claisen rearrangement 

(c) Fries rearrangement 

(d) Wolff rearrangement 

Answer the following : 

I140 

( 

) 

OR 

() 
) 

) 

( SECTION : BSHORT ANSWERS ) 

( Marks: 15 ) 

1. Explain enantiomers with suitable examples. 

UNITI 

2. Explain simple axis of symmetry with suitable examples. 

3 

3x5-15 

| Contd. 



3. What do you mean by axial and eguatorial bonds? Draw the most stable 

conformers of 1-methyl cyclohexane. 

OR 

4. Differentiate between conformations and configurations. 

UNIT-II 

5. Explain with mechanism why nitration of furan takes place at C-2 position. 

OR 

6. Compare between the basicity of pyrrole and pyridine. 

UNIT-III 

OR 

/140 

7. What is the difference between tautomerism and resonance? 

UNIT -IV 

8. «The c-hydrogen atom of carbonyl compound is acidic." Explain by taking 
suitable examples. 

OR 

9. Discuss the base catalyzed hydrolysis of esters. 

UNIT -V 

10, Predict the product with suitable mechanism of the following reaction : 

1) Ac20-H2S04, 
2) H20 

4 
| Contd 



Answer the following : 

1. (a) Assign the R- and S-configurations of the following molecules : 

HgCH,C CH, 

/140 

( SECTION : C-DESCRIPTIVE ) 

OH 

(i) 

(iüi) 

(b) Explain resolution of enantiomers. 

( Marks: 50 ) 

H3CH2C 

H3C 

H3CH,CH,C 

H 

(i) 

2. (a) Explain racemization with suitable example. 

UNIT -I 

OH 

(c) What do you mean by inversion of configuration? Explain how inversion 

of configuration can occur under Sy2 reaction. 

NH2 
o CH, 

(b) Assign E or Z or syn- or anti-notation to the following 

OH 

HCH,CH3 

CH3 

OR 

ii) 

(iv) 

(iüi) H 

HO. 

5 

H�C CH3 

ÇOOH 

HaCH,C 

-OH 

HgCH,CH2c 

�H,OH 

10×5=50 

OH 

(c) What are meso-compounds? How is it different from racemic mixture? 

3 

4 

3 

3 

1x4=4 

3 

[ Contd. 



3. (a) Draw and explain all the possible conformations of n-butane. Draw 
their potential energy diagram and explain their stability. 

(0) Write a short note on the conformation of ethane. Draw all the 
possible conformations of ethane using Sawhorse and Newman 
projection. 

4. (a) Draw the Newman projection formula for the conformations of 

cyclohexane with its potential energy diagram. Explain their stabilities. 
(b) What are the conformations of 1,2-dimethyl cyclohexane? Compare 

their stabilities. 

/140 

5. (a) How will you synthesize quinoline using Skraup synthetic method? 
Write down the reaction with suitable mechanism. 

UNIT 

+ NaNHz 

(b) Write one preparation for each of the following : 

Pyrrole, Furan, Thiophene 

liq. NH3 

UNIT -III 

(c) Complete the following reaction : 

OR 

6. (a) Write Fischer indole synthesis with mechanism. 

+ CHCI, + ag. KOH 

OR 

(c) Complete the following reaction : 

(b) Compare the basicity of pyridine and piperidine with suitable 
explanation. 

lig. NH3. 

6 

->? 

| Contd. 
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7 la) Complete the following reactions giving suitable mechanisms : 
(i) 2HCHO 

(ü) 
H,C Haco 

/140 

50% NaOH, 

() 

(b) Explain active methylene compounds with suitable example. Write the 

product of the following reaction 

NH,NH2/OH 

-CHO 

UNIT-IV 

H3C 

8. (a) Explain Perkin reaction using suitable example and mechanism. 

(b) Complete the following reactions giving mechanisms : 

(ii)C=o Zn-Hg/HCI,, 

(ii) 

mechanisms : 

CN ’? 

’? 

H 

OCzHs 

9. (a) Discuss Friedel-Crafts alkylation reaction with suitable reaction 
mechanism. 

OR 

(b) Write the products of the following reactions with suitable 

(i) CH3CH=0+ CH(CO0C,Hs)2 

UNITV 

+ CHCH=0 

NaOH_? 

Piperidine 

ÖH 

7 

->? 

2+3=5 

Hydrolysis 

5 

5 

5 

5 

5 

| Contd. 



10. (a) Discuss pinacol-pinacolone rearrangement reaction with suitable 
mechanism. 

/140 

(b) Write the products of the following reactions with suitable 
mechanisms : 

() 

OR 

CaHisCsHs 1) H* 
2) H,0 

1) NaOH? 
2) H,0 

’? 

** * 

8 

5 

5 
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