CBSE CLASS XII Chemistry
Organic Chemistry-II 
	One mark questions with answers

	Q1. Sodium metal can be used for drying diethyl ether but not ethanol explain. 

	Ans1. Sodium metal does not react with diethyl ether but reacts with ethanol to form sodium ethoxide. 

	Q2. Write the structural formula of all the compounds having the molecular formula C3H8O. 

	Ans2. CH3OC2H5, CH3CH2CH2OH, CH3CH(OH)CH3. 

	Q3. Write the structural formula of (1) phenetol (2) ethyl isopropyl ether. 

	Ans3.
(1) 
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	Q4. Phenyl methyl ether reacts with HI to give phenol and methyl iodide and not phenyl iodide and methyl alcohol. 

	Ans4. Because CO of aromatic ether cannot be broken easily due to double bond character in this bond as the alkoxy group shows +M effect. 

	Q5. Why do ethers have low boiling points as compared to alcohols which are there functional isomers? 

	Ans5. Because in case of ethers, inter molecular hydrogen bonding cannot take place due to the absence of hydrogen attached to a electronegative atom. 

	Q6. During the preparation of acetaldehyde by oxidation of ethanol, acetaldehyde should be distilled out continuously. Why? 

	Ans6. During oxidation of ethanol acetaldehyde is formed in the first step which should be distilled out, otherwise further oxidation of acetaldehyde will form acetic acid. 

	

	Two mark questions with answers

	Q1. Write the IUPAC names of the following compound
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(2) Methyl tert, butyl ether. 

	Ans1. The IUPAC names (1) 1, 2-epoxy-2-methyl butane
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2-methoxy-2-methyl propane 

	Q2. Explain the order of reactivity of halogen acids with ethers. 

	Ans2. As the rate determining step of mechanism is the protonation of ether by the addition of hydrogen released by the halogen acid therefore the order of reactivity depends upon the bond disociation energy of HX and that is of the order of HI > HBr > HCl. So the order of reactivity of the halogen acid is HI > HBr > HCl. 

	Q3. How are the following conversions done?
(a) Phenol  Anisole
(b) Ethyl bromide  Diethyl ether 

	Ans3.
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(b) C2H5Br + NaOC2H5 [image: image5.png]Williamson s synthesis,



C2H5OC2H5. 

	Q4. Name the major product obtained when tert-butyl bromide is treated with sodium ethoxide. 

	Ans4. The major product obtained is 2 methyl 1 propene because in the presence of alcoholic NaOH (sodium ethoxide) alkyl halides undergo dehydro halogenation. Ease of dehydro halogenation of alkyl halides is tertiary > secondary > primary. 

	Q5. To which alkyl group does the iodine get attached when ethyl, methyl ether is heated with concentrated HI at 375K explain why? 

	Ans5. Iodine get attached to the smaller alkyl group because of the steric hindrance caused by the bigger group as the clevage involves SN2 mechanism
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	Q6. Why the boiling point of aldehydes lie in between parent alkanes and corresponding alcohols? 

	Ans6. Aldehydes have high boiling point than parent alkanes because of relatively high polarity shown by these compounds as compared to alkanes. On the other hand the aldehydes are not associated (due to lack of hydrogen bonding) like alcohols and thus have lower boiling point than corresponding alcohols. 

	

	Three mark questions with answers

	Q1. Explain why cleavage of phenyl alkyl ethers with HBr always producers phenol and alkyl bromides and not bromobenzene and alkanols? 

	Ans1. Because of the presence of double bond character between the carbon and oxygen in structure (II), (III) and (IV) (as shown below), the oxygen attached to the benzene ring cannot be easily removed, so the product formed in the above said reaction is phenol and not bromobenzene.
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	Q2. How will you convert ethanol into ethoxy ethane? 

	Ans2. CH3CH2OH [image: image10.png]-one.n2sty
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CH3CH2 O CH2CH3 + H2O.
As in the dehydration of alcohols, ether are not the only products but alkenes or alkyl hydrogen sulphates are also formed so, the formation of ethers is controlled by keeping the temperature constant at 413K and alcohol is continuously added keep it in excess. 

	Q3. An organic compound A(C4H10O) reacts with HI to yield a compound B(C4H9I). On reduction B gives n-butane. Oxidation of A first gives a compound C (C4H8O) and finally an acid D(C4H8O2). Identify A, B, C and D and write steps of reaction involved. 

	Ans3. The compound A is butanol, B is 1-iodobutane, C is butanal and D is butanoic acid
H3CCH2CH2CH2OH [image: image11.png]
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	Q4. An ether (A) C6H14O when heated with excess of hot concentrated HI produces two alkyl halides which on hydrolysis form compounds (B) and (C). Oxidation of (B) gives an acid (D), whereas oxidation of (C) gives a ketone (E). Deduce the structural formulae of (A), (B), (C), (D) and (E). 

	Ans4. As the ether produces two alkyl halides so A should be asymmetrical ether. The possible structure for A is
CH3CH2 O[image: image12.png]dn



CH2 CH3.
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	Q5. How does a carbonyl group differ from an ethylenic bond? 

	Ans5. (1) Carbonyl group is polar in nature while ethylenic bond is non polar. [image: image14.png]



(2) Carbonyl compounds undergo nucleophilic addition reactions while ethylenic bond undergo electrophilic addition reactions. 

	Q6. Write the names of the structures of the product formed in following reactions.
(1) Reaction of acetyl chloride with H2 gas in the presence of palladium as catalyst.
(2) Oxidation of toluene with chromic oxide in acetic anhydride. 

	Ans6. (1) CH3COCl (Acetyl chloride) + H2 [image: image15.png]


CH3CHO (Acetaldehyde) + HCl
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	Five mark questions with answers

	Q1. How are the following conversion s done
(1) Ethyl alcohol  Diethyl ether
(2) Ethyl iodide  Diethyl ether
(3) Anisole  O-Nitroanisole
(4) Phenol  Anisole
(5) Ethyl bromide  Diethyl ether. 

	Ans1. (1) C2H5OH (Ethanol) + H2SO4 (Conc.) [image: image17.png]


C2H5HSO4 (Ethyl hydrogen sulphate) + H2O
C2H5HSO4 + C2H5OH [image: image18.png]


C2H5 O C2H5 + H2SO4
(2) 2C2H5I (Ethyl iodide) + Ag2O  C2H5 O C2H5 + 2AgI
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(5) 2C2H5Br + Ag2O (Dry)  C2H5OC2H5 + 2AgBr 

	Q2. How will you distinguish between
(1) Acetaldehyde and propanone (acetone)
(2) Acetaldehyde and benzaldehyde
(3) Propanal and CH3COCH3 (propanone). 

	Ans2. (1) Distinction between acetaldehyde and propanone : Acetaldehyde can be distinguished from propanone by the following two tests.
(a) Tollen's reagent test : Acetaldehyde will reduce Tollen's reagent to silver. When acetaldehyde is warmed with Tollen's reagent, a silver mirror is deposited on the walls of the test tube.
CH3CHO(Acetaldehyde) + 2Ag(NH3)2]+(Tollen's reagent) + 2OH-  CH3COONH4(Amm. acetate) + 2Ag(Silver mirror) + H2O + 2NH3
(b) Fehling solution test : Acetaldehyde will reduce Fehling solution to cuprous oxide. When acetaldehyde is warmed with Fehling solution, a red precipitate of cuprous oxide is formed.
CH3CHO(Acetaldehyde) + [2Cu2+ + 5OH- + Na+](Fehling solution)  CH3COONa(Sod. acetate) + 3H2O + Cu2O(Red ppt.)
(2) Acetaldehyde and benzaldehyde : Acetaldehyde can be distinguished from benzaldehyde by Fehling solution test. Only acetaldehyde reduces Fehling solution to cuprous oxide. When acetaldehyde is warmed with Fehling solution a red coloured precipitate of cuprous oxide (Cu2O) is formed.
CH3CHO + 2Cu2+ + 5OH- + Na+  CH3COONa + 3H2O + Cu2O
Benzaldehyde will not give this test. 

	Q3. Explain why
(1) Tert butyl ketone does not give a precipitate with NaHSO3 whereas acetone does.
(2) Dialkyl cadmium is considered superior to Grignard's reagent for the preparation of a ketone from an acid chloride. 

	Ans3. (1) (a) Due to steric hindrance caused by bulky tert butyl groups, bisulphite ion cannot approach the carbon of the carbonyl group for addition.
(b) Due to larger +I (electron donating inductive) effect of tert butyl group, magnitude of positive charge on carbonyl carbon decreases and as such reactivity towards nucleophilic addition decreases.
(2) Dialkyl cadmium is less reactive than Grignard's reagent. It is due to the fact that cadmium is less electropositive than magnesium. As such dialkyl cadmium reacts with more reactive acid chlorides to give ketones but do not react with less reactive ketones so formed to give tert alcohols. On the other hand Grignard reagent being more reactive not only reacts with acid chloride but also with the ketones so formed to give tert alcohols 

	Q4. (a) Account for the given statement.
During the preparation of ammonia derivatives from aldehydes or ketones, pH for the reaction is carefully controlled.
(b) Lower members of carbonyl compound are miscible with water. 

	Ans4. Ammonia derivative (e.g., hydrazine, 2, 4-dinitrophenyl hydrazine) are weak nucleophiles. Therefore, to assist their attack some acid is added to the reaction mixture, which protonates the oxygen of the C=O group as follows :
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Now even a weak nucleophile like hydrazine (H2N  NH2), phenyl hydrazine (C6H5NHNH2) etc., can easily attack the carbocation so found.
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But if the medium is too acidic, the unshared pair of electrons on nitrogen of ammonium derivative gets protonated.
H2[image: image23.png]


 G + H+ [image: image24.png]


H3N+G
Now this protonated ammonia derivative cannot attack the electron deficient carbon of carbonyl compound.
(b) Lower members of carbonyl compounds are miscible in water due to hydrogen bonding between oxygen of polar carbonyl group and hydrogen of water molecules.
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Diol formation with water at lower temperature also help in solubility in water. Higher members of carbonyl compounds are not soluble, because larger size of the alkyl group does not allow hydrogen bonding. 

	Q5. Compound A(C6H12O2) on reduction with LiAlH4 yielded two compounds B and C. The compound B on oxidation gave D, which on treatment with aqueous alkali and subsequent heating furnished E. The later on catalytic hydrogenation gave C. The compound D was oxidised further to give F, which was found to be monobasic (molecular weight = 60). Deduce the structures of A, B, C, D and E. 

	Ans5. A = CH3CH2CH2COOCH2CH3 (ethyl butanoate),
B = CH3CH2OH (ethyl alcohol),
C = CH3CH2CH2CH2OH (1-butanol),
D = CH3CHO (acetaldehyde)
E = CH3CH = CHCHO (crotonaldehyde) and
F = CH3COOH (acetic acid).
The reactions may be given as :
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