CBSE CLASS XII Chemistry
Organic Chemistry - III
One mark questions with answers
Q1. What is IUPAC name of (CN)2? 

Ans1. Ethanedinitrile. 

Q2. What is the role of concentrated H2SO4 in the nitration of benzene? 

Ans2. To generate nitronium ion from nitric acid. 

Q3. Name the product formed when ethane nitrile is reduced with LiAlH4. 

Ans3. CH3CH2NH2. 

Q4. Baker-Mulliken test is used for. 

Ans4.It is used for detection of nitro groups 

Q5. Give the IUPAC and trivial names of CH3NC. 

Ans5.Ethane iso nitrile and methyl iso cyanide 

Q6. Give an example of ambident nucleophile. 

Ans6. CN- or NO2-. 

Two mark questions with answers
Q1. What is the IUPAC name of C6H5CN? How can it be prepared from acid amides? 

Ans1. Benzonitrile proparation from acid-amide
	C6H5CONH2 
	 
	C6H5CN 

	Benzamide 
	
	Benzonitrile 


Q2. Discuss briefly the role of cyanides in organic synthesis. 

Ans2. Cyanides can be hydrolysed in the presence of dilute alkali to produce acids. Calcium salts of the acids can be used to prepare aldehydes, ketones, esters, acid anhydrides, amides etc.
R - CN + 2H2O [image: image1.png]


RCOOH + NH3. 

Q3. Give the equations for the following conversions :
(i) An amine to ethyl isocyanide.
(ii) An alkylisocyanide to N-methyl ethanamine. 

Ans3. (i) C2H5NH2 + CHCl3 + 3KOH  C2H5NC + 3KCl + 3H2O.
	(ii)  
	C2H5NC 
	+ 
	2H2 
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	C2H5NHCH3 

	
	
	
	
	
	N-methyle thanamine 


Q4. What is an ambient nucleophile? Explain with a suitable example. 

Ans4. A nucleophile which has a pair of electrons on each of atoms is known as ambident nucleophile such a nucleophile can attack the other molecule through any negative centre.
CN- and NO2- are examples of ambident nucleophiles. 

Q5. How can nitriles be prepared from :
(i) Alkyl halides?
(ii) Acid amides? 

Ans5. (i) Nitriles can be prepared from alkyl halides as follows :
CH3Cl + KCN  CH3CN + KCl.
	(ii) Acetamide 
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	  CH3CN


Three mark questions with answers
Q1. Give the IUPAC and common names of the following :
(i) CH3CN
(ii) CH3NC
(iii) CH3CH2NC 

Ans1.
	
	IUPAC names 
	Common names 

	CH3CN 
	Ethane nitrile 
	Methyl cyanide 

	CH3NC 
	Ethane isonitrile 
	Methyl isocyanide 

	CH3CH2NC 
	Propane isonitrile 
	Ethyl isocyanide 


Q2. What happens when :
(i) Ethyl isocyanide reacts with chlorine.
(ii) Methyl isocyanide reacts with ozone.
(iii) Ethyl isocyanide reacts with sulphur. 

Ans2. (i) Ethyl isocyanide reacts with chlorine
CH3CH2NC + Cl2  CH3CH2NCCl2
(ii) Methyl isocyanide reacts with ozone
CH3NC + O3  CH3NCO + O2
(iii) Ethyl isocyanide reacts with sulphur
C2H5NC + S  C2H5NCS 

Q3. Complete the following equations :
(i) CH3CN + 2H2O + HCl 
(ii) CH3NC + 2H2O [image: image4.png]



(iii) CH3NC [image: image5.png]



Ans3. (i) CH3CN [image: image6.png]


CH3CONH2 [image: image7.png]


CH3COOH + NH3
(ii) CH3NC + 2H2O [image: image8.png]


CH3NH2 + HCOOH (Formic acid)
(iii) CH3NC [image: image9.png]RzfPt



CH3NHCH3 (Dimethyl amine) 

Q4. Give the structural formula for the following :
(i) Acetonitrile
(ii) Butanenitrile
(iii) 2, 2-Dimethyl butanenitrile 

Ans4. 
	Compounds 
	Structural formula 

	(i) Acetonitrile 
	CH3C N 

	(ii) Butanenitrile 
	CH3  CH2  CH2  C N 

	(iii) 2, 2-Dimethylbutane nitrile 
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Q5. Account for the following :
(i) Alkanenitriles have higher boiling points than the corresponding alkyl halides.
(ii) Alkyl isocyanide have lower boiling points than the isomeric cyanides.
(iii) Methyl cyanide is soluble in water but methyl isocyanide is not. 

Ans5. (i) Alkanenitriles are polar compounds where as alkyl halides have no appreciable polarity. Polar compounds exhibit higher boiling points because of electrostatic interactions between the molecules.
(ii) Isocyanides have lower polarity in molecule compared to cyanides.
(iii) Methyl cyanide is soluble in water because there is a possibility of hydrogen bonding. This is because of sufficient electronegativity difference between nitrogen and hydrogen. In isocyanides, the end atom is carbon. There is no possibility of hydrogen bonding here. Hence, isocyanides are insoluble. 

Five mark questions with answers
Q1. What are primary, secondary and tertiary amines? Describe a method of distinguishing between them? 

Ans1. A compound containing an amino group (-NH4) is called primary amino. A compound containing an imino group ([image: image11.png]\/




H2) is called secondary amino and a compound containing a tertiary nitrogen group ([image: image12.png]\/




) is called a tertiary amino. Example of three classes of compounds are given below
	CH3CH2NH2 
	Aminoethane 
	(Primary Amino) 
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	N-Methylaminomethane 
	Secondary amino 
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	N,N-Diemethylaminothane 
	Tertiary amino 


Distinction between the three types of aminos
Hinsberg's reagent Test
1. Primary amino reacts with Hinsburg's reagent (a mixture of benzene sulphonyl chloride in the presence of Na ion or K ion) to give a clear solution which on acidification yield an insoluble material.
2. A secondary amino on treatment with Hinsberg's reagent froms an insoluble compound which does not react with an acid.
3. A tertiary amino does not react with Hinsberg's reagent but dissolve in a mineral acid. 

Q2. Describe method of preparing benzene diazonium chloride and mention its two properties. 

Ans2. Preparation of benzene diazonium chloride : Aniline reacts with nitrous acid at 273-278 K to form benzene diazonium chloride.
NaNO2 + HCl  HNO2 + HCl
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+ HNO2 + HCl [image: image16.png]cf3-< 8k
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+ 2H2O
(i) Reaction with cuprous chloride :
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(ii) Reaction with phenol :
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Q3. What is vapour phase nitration? How can you prepare nitro alkanes 

Ans3. Hint : Vapour phase nitration : Nitration of alkanes with nitric acid in vapour phase at about 623 K is called vapour phase nitration. This reaction produces nitroalkanes. Alkanes with more than two carbons yield a mixture of nitroalkanes..
	CH3 
	 
	CH2 
	 
	CH3 
	+ 
	HNO3 
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	CH3CH2CH2NO2 
	+ 
	CH3 
	 
	CH 
	 
	CH3 
	
	
	
	

	Propane 
	
	
	
	
	
	1-Nitropropane 
	
	
	
	| 
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	NO2 
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	2-Nitropropane 
	
	
	
	


Preparation of nitroalkanes from alkyl halides : Alkyl halide on treatment with silver nitrite yields nitro-alkane as the major product
C2H5I + AgNO2  C2H5NO2 + C2H5  O  N = O
Alkyl nitrite is the major product when an alkyl halide is treated with sodium nitrite.
C2H5I + NaNO2  C2H5NO2 + C2H5  O  N = O
