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Haloalkanes and Haloarenes Solutions SECTION - A Objective Type Questions (One option is correct) 1.



The compound C2FCl BrI has (1) Four isomers



(2) Two optical isomers



(3) Two geometrical isomers



(4) Six isomers



Sol. Answer (4) C2FCl Br I F Cl



C



F Br



2.



C



C



C



Br I



F Cl



F I Cl I



C



C



C



C



I Br Cl Br



F Br F I



C



C



C



Cl I



C



Br I



Which of the following compound will be most reactive for SN1 reaction?



Cl



Cl



(1)



Cl



(2)



(3)



CH3



Cl



CH3



(4)



Sol. Answer (4) Alkyl halides which give more stable carbocation are more reactive towards SN1 reaction. Cl



solvent



 Most reactive



3.



CH 3



CH3



most stable tertiary allyl carbocation



How many chiral carbons are present in following structure?



CH3



(1) 1



(2) 2



OH



(3) 3



(4) 4
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Haloalkanes and Haloarenes



Solution of Assignment (Set-2)



Sol. Answer (3) CH3 *



OH *



*



Above three indicated carbon are chiral. 4.



Which of the following can be used to prepare 3-bromo propene? CCl



4   (1) CH3CH  CH2  Br2  30C



(2) CH3CH = CH2 + N – bromo succinimide 



(3) CH2 = CH – CH3 + PBr3 



HBr (4) CH2 = CH — CH3  



Sol. Answer (2) NBS is used for allylic and benzylic bromination. CH 3 — CH  CH 2  NBS  CH 2 — CH  CH 2 | Br 3-bromopropene



5.



In the SN2 reaction of cis-3-methylcyclo pentyl bromide with alkali, the product formed is (1) A cis alcohol



(2) A trans alcohol



(3) An equimolecular mixture of cis and trans alcohol



(4) There is no reaction



Sol. Answer (2) SN2 reaction gives complete inversion because nucleophile attacks from the back side of leaving group. CH3



CH 3



OH – S N2



OH



Br Cis – 3 – Methyl Cyclo pentyl bromide



6.



Trans – Alcohol



The reaction of tertiary butyl bromide with sodium methoxide gives (1) Isobutane



(2) Tertiary butyl methyl ether



(3) Isobutylene



(4) Butene



Sol. Answer (3) Because of steric hindrene tertiary alkyl halides do not give SN2 reaction and it favours E2 reaction which results into the formation of 2-methyl propene as the major product. OH H



CH3 | CH 2 — C — Br | CH3



E2



H 2C



C



CH3 CH3



Isobutylene
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Haloalkanes and Haloarenes



3



Arrange the following in the increasing order of ease of nucleophilic substitution reaction Chlorobenzene (I), 2,4,6 trinitrochlorobenzene (II), 2, 4 dinitro-chlorobenzene (III) and 4-nitrochloro benzene (IV) (1) I < IV < III < II



(2) I < III < IV < II



(3) II < III < IV < I



(4) IV < III < II < I



Sol. Answer (1) As the number of electron withdrawing group increases on ortho and para position w.r.t. halogen atom, the nucleophilic substitution becomes faster. 8.



How many structural isomers are possible for compounds having the molecular formula C5H11Br? (1) 5



(2) 6



(3) 7



(4) 8



Sol. Answer (4) Total 8 structural isomers are possible for C5H11Br. In which 3 from n-pentane, 4 from isopentane and 1 from neopentane. 9.



Which one of the following reactants and reagents will give in the presence of peroxide a product different from that obtained in the absence of peroxide? (1) 1-butene, HCl



(2) 1-butene, HBr



(3) 2-butene, HCl



(4) 2-butene, HBr



Sol. Answer (2) Only in case of HBr, Anti Markownikoff’s addition is observed in unsymmetrical alkene. HBr



CH3— CH2 — CH = CH2



HBr Peroxide



CH3— CH2 — CH — CH3 | Br CH3— CH2 — CH2 — CH2 — Br



Moreover HCl does not give peroxide effect. 10. Which of the following compounds yields only one product on monobromination? (1) Neopentane



(2) Toluene



(3) Phenol



(4) Aniline



Sol. Answer (1) Neopentane is symmetrical alkane and it gives only one product on monobromination. CH 3



CH 3



|



|



CH3 — C — CH3 + | CH 3



h



Br2  (1 equivalent )



CH3 — C — CH2 — Br | CH 3



11. The principal organic compound formed in the reaction is CH2=CH(CH2)3COOH+HBr (1) CH3 – CH(CH2)3COOH



Br (3) CH2 = CH(CH2)3COBr



organic peroxide



Major product



(2) CH2 – CH2 – (CH2)3COOH



Br (4) CH2 = CHCH2 – CH2 – CH – COOH
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Haloalkanes and Haloarenes



Solution of Assignment (Set-2)



Sol. Answer (2) In presence of organic peroxide, HBr gives Anti Markownikoff’s addition.



organic  CH2 — CH2 —( CH2 — )3 COOH CH2 = CH (CH2)3 COOH + HBr  peroxide | Br (Major)



12. The reactivity order of alkyl halide is 3°>2°>1° in (1) Both SN1 and SN2



(2) Both SN2 and E2



(3) Both E1 and SN2



(4) Both SN1 and E2



Sol. Answer (4) The order of reactivity of alkyl halide in SN1 reaction depends on the stability of intermediate compound. More is the stability of intermediate compound, higher is the reactivity of compound. In E2 reaction, reactivity of alkyl halide depends on the stability of product. So, in SN1 and E2 reaction, order of reactivity of alkyl halide becomes 3° > 2° > 1°. In SN2 reaction, order of reactivity of alkyl halide is 1°> 2° > 3° 13. The product obtained by reduction of benzyl bromide with LiAlH4 is



Br



CH2Br



(1)



CH3



(2)



(3)



CH3 (4)



Sol. Answer (3) CH2Br



CH3



Li AlH4 Benzyl bromide



Toluene



14. Which of the following statements is incorrect? (1) An SN1 reaction proceeds completely with inversion of configuration (2) An SN2 reaction proceeds with stereochemical inversion (3) An SN2 reaction follows second-order kinetics (4) E2 reactions are generally stereoselective Sol. Answer (1) In SN1 reaction, 50% inversion of configuration and 50% retention of configuration takes place. Other statements are correct. 15.



CH3OH



PI3



(A)



KCN



+



(B)



H2O/H



(C)



The compound (C) is (1) CH3CN



(2) CH3CH2NH2



(3) CH3COOH



(4) CH3CH2COOH



Sol. Answer (3) 



PI



H2O / H KCN 3 CH 3 OH     CH 3I    CH 3 CN    CH 3 COOH (A )



(B )



(C )
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Haloalkanes and Haloarenes



16. The reaction : Alcohol + HCl use (1) Anhydrous ZnCl2



5



Alkyl halide + H2O is reversible for the completion of the reaction we



(2) Conc. H2SO4



(3) CaCl2



(4) Excess of water



Sol. Answer (1) In this reaction, anhydrous ZnCl2 absorbs H2O and reaction becomes irreversible. Concentrated H2SO4 reacts with alcohol and alkene may be formed. 17. 3 methyl-2-pentene on reaction with HOCl gives (1) 3-chloro-3-methyl pentanol-2



(2) 2, 3-dichloro-3-methyl pentane



(3) 2-chloro-3-methyl pentanol-3



(4) 2, 3 dimethyl butanol-2



Sol. Answer (3) Here H2O + Cl2  HOCl. In this reaction: Cl2 or Cl+ acts as electrophile. While H2O is Nucleophile (Note that O H is not the nucleophile in this reaction) Mechanism : H



H



H



O CH3



CH



C



Cl



CH3 CH3



CH3



CH



H O



C Cl



CH3 CH3



CH 3



CH



C



CH 3



Cl



CH 3



2-chloro-3-methylpentanol-3



Cl



OH 



CH3



CH



C



Cl



CH3



CH3



–H



18. Among the three possible isomers of dibromo benzenes, the highest melting point is possessed by (1) o-dibromobenzene



(2) p-dibromobenzene



(3) m-dibromobenzene



(4) All have same melting point



Sol. Answer (2) More is the symmetry of compound, higher is the melting point of compound. So, p-dibromobenzene has highest melting point. 19. Benzal chloride on hydrolysis gives (1) Benzyl alcohol



(2) Benzoic acid



(3) Benzaldehyde



(4) Benzo tri alcohol



Sol. Answer (3) CHCl2 2H2O –2HCl Benzal Chloride



CH(OH)2



CHO –H2 O



Benzald ehyde
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Haloalkanes and Haloarenes



Solution of Assignment (Set-2)



20. For the reaction R – Br  R – O – N = O , (2º)



(major)



the suitable reagent is (1) NaNO2 + HCl



(2) HNO2



(3) AgNO2



(4) KNO2



Sol. Answer (4) NO  2 is an ambident nucleophile.



O



N



O



When o-acts as donor atom nitritester is obtained as major product. When N acts as a donor atom Nitroalkane is the major product. For the chemoselectivity of the reaction. Different reagents are used. AgNO



KNO



2 2  R — Br   R — O — NO i.e., R — NO2 



major



major



Anhydrous AlCl3



+ ICl



21. Compound X in the reaction is



X I



I



Cl (1)



(2)



(3)



Cl (4)



Cl



Cl Sol. Answer (2) (  )



(  )



AlCl



3  I  AlCl  I — Cl    4



I I



H



I



–H



-complex



In this reaction, only I+ is obtained as electrophile. 22. What would be the major product of the given reaction?



MeO Cu



I I MeO



MeO (1)



HO I I



(2)



MeO



(3)



(4)



HO
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Haloalkanes and Haloarenes
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Sol. Answer (1) Here, major product is formed according to Ullmann’s reaction. The reaction is expected to proceed through free radical mechanism. 23. Arrange the given alkylhalides in the increasing reactivity towards Nucleophilic substitution reactions.



Cl (A)



Br (B)



Cl (C)



(1) A > B > D > C



Br (D)



(2) A > C > B > D



(3) B > C > A > D



(4) D > A > C > B



Sol. Answer (3) Weaker the C—X bond greater the reactivity of alkylhalide towards Nucleophilic substitution reaction. Therefore allyl halides with weaker C—X bond are more reactive than alkyl halides. Because of partial double bond character in C—X bond in vinyl halides it is practically inert towards nucleophilic substitution reactions.



Br



Partial double bond chara cter



Br



Br Practically unreactive towards S N2



When we compare Bromoallyl halide and chloroallyl halide order is determined by the leaving group ability of halide ions and hence, choice (3) is correct.



Br (B)



Cl (C)



Cl (A)



Br (D)



decreasing order of reactivity. 24. Which of the following substrate is most reactive towards methoxide ion ( Me – O )? (1) CH3 — I



(2) CH3 — O — SO2 —



(3) CH3 — O — SO2 — CF3



(4) CH3 — F



— CH3



Sol. Answer (3) That substrate is most reactive which has best leaving group (weakest base). CH3 – O – SO2 – CF3 is most reactive substrate because it has – O – SO2 – CF3 (weakest base) group. 25. Each of the following reaction is given by tertiary butylbromide, except (1) SN1



(2) SN2



(3) E1



(4) E2



Sol. Answer (2) Tertiary butyl bromide doesn’t give SN2 reaction due to presence of bulky group. Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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Haloalkanes and Haloarenes



Solution of Assignment (Set-2)



26. On the basis of the given reaction sequence, find out the final product?



H H Br — C — C — Br H H (1) Et — C — — C — Et



1. LiNH2(Excess) NH3 2. Et-Br (2 eq)



(2) Et — C — — C—H



[A]



Na / NH3



Et



[B] Et



Et C— C



(3)



H



C— C



(4)



H



H



H Et



Sol. Answer (4) 1. LiNH2(Excess) 2. EtBr (2 eq.)



— C —Et Et — C — —



Na/NH3



[A]



Et— H —C — C— H Et [B] — —



H— H Br — — C — C — Br H H — —



From [A] to [B] is the Birch reduction. 27. Which of the following compound will give yellow precipitate on shaking with aqueous solution of NaOH followed by the addition of AgNO3 solution?



Cl (1) Me



Me Me



(3)



Me



C— C — C Cl



Me



(2)



CH3



H



Br



I



C — CH — CH



— C — CH3



(4)



Me



Sol. Answer (3) Vinyl halides and aryl halides are unreactive towards Ag+. Therefore (1) and (4) will not give any precipitate. While (2) and (3) will give precipitate. Cl +



C



Ag



CH3



CH 3 Cl H3C H3C



C



CH



AgCl White ppt.



I CH Me



Ag



+



Agl  Yellow ppt.



28. When chloroform reacts with NaOH an important reactive intermediate is formed. Type of reaction involved and formed intermediates are respectively.



.. (1) E2 and Cl — C — Cl



(2) -Elimination and Cl — C:



Cl .. 2 (3) E2 and Cl — C:



(4) -Elimination and Cl — C:



Cl



Cl



Cl
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Haloalkanes and Haloarenes
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Sol. Answer (4) Cl Cl



Cl



C



OH



H



Cl



–Cl



C



Cl



Cl Cl



Cl



C



Dichlorocarbene



Because H and Cl are removed from same C–atom. So, the reaction is -elimination. 29. Through SN2 reaction we cannot convert (1) CH3 — CH2 — Cl into CH3CH2 — CN



CH3



CH3 (2) H3C — C — Br into



CH3 — CH — O — C — CH3



CH3



CH3



CH3 O



(3) CH3 — CH — Br into CH3 — CH — O — C — CH3



CH3



CH3 Br (4) D



H Ph into I



H (R)



D Ph (R)



Sol. Answer (2)



CH 3 ⎞ ⎛ ⎟ ⎜ | ⎜ ⎟ CH 3 — C — O ⎟ Conversion No. (2) requires strong hindered base. i.e. Tertiary Butoxide ion ⎜⎜ | ⎟ . This base ⎟ ⎜ CH 3 ⎠ ⎝ prefers elimination over substitution reaction with alkyl halides except methyl halide. CH 3



H CH3



CH



CH2



O



C



CH 3



CH 3 Strong Hindered base



Br



CH3



CH



CH2



Major product



30. Suppose that CH3CH2I is added to an enthanol solution containing an excess of EtONa, EtSNa and NaOH in equimolar amounts. What is the major product that will be isolated from the reaction?



H (1)



O



(2)



OH



H C— C



(3)



H



(4)



H



S
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Haloalkanes and Haloarenes



Solution of Assignment (Set-2)



Sol. Answer (4)



– is stronger nucleophile than – In ethanol solution, EtS EtO . So,



is the major product.



S



31. Rank the following compounds in order of increasing E2 reaction rate with alcoholic KOH



Br Br



Br (B)



(A) (1) A < C < B



(2) C < B < A



(C) (3) A < B < C



(4) B < A < C



Sol. Answer (3) In (C), conjugated alkene is formed. So, it gives highest E2 reaction rate. 32. PhMgBr (Grignard reagent) cannot be used to prepare the compound?



O — C — OH



(1)



— CH2 — CH2 — OH



(2)



O



CH3



— C — CH3



(3)



— C — CH3



(4)



CH3 Sol. Answer (4) PhMgBr with Tertiarybutyl bromide gives. Elimination (E2) product as the major product. H



CH3



MgBr + CH2



C



Br



H + H2C



C



CH3



CH 3 CH 3



Tertiary alkyl halide (prefers E 2 over S N2)



33. Which chloroderivative of nitrobenzenes among the following would undergo hydrolysis, most readily with aqueous NaOH?



O2N (1) O2N



O2N



O2N Cl



Cl



(2)



O2N



O2N



NO2



NO2 (3) O2N



Cl NO2



Cl Cl



(4)



O2N



Cl



Sol. Answer (3) As the –NO2 group is attached at ortho and para position w.r.t. Cl atom in benzene ring, the replacement of Cl atom becomes easier. So, O 2N –



–NO2 – Cl undergo hydrolysis with aqueous NaOH most readily. – NO2
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Haloalkanes and Haloarenes



34. R – (–)–2-Bromooctane on treatment with aqueous KOH mainly gives 2-octanol that is (1) Optically active with R configuration



(2) Optically active with S configuration



(3) A racemic mixture



(4) A meso compound



Sol. Answer (2) SN2 involves inversion. 35. A chemist plans to prepare 1-bromo-2-pentene by the following reaction  CH3CH2CH  CHCH3  NBS   CH3CH2CH  CHCH2Br



This plane is not likely to work because (2) CH3CH2CH=CHCH3 will also form



(1) There will be no reaction



Br (3) CH3CH2CH—CH—CH3 will form



Br



(4) BrCH2CH2CH=CH–CH3 will form



Br



Sol. Answer (2) Action of NBS will result into the formation of more stable free radical at C-4. 36. The two compounds shown in the figure below are



Me



(1) Enantiomers



(2) Diastereomers



Me



(3) Epimers



(4) Structural isomers



Sol. Answer (2) These two isomers are not the mirror images of each other. 37. The reaction of phenylacetylene with one equivalent of methyl magnesium bromide followed by reaction with benzaldehyde provides



Me



OH (1) Ph—C



C—



OH



Me



(2) Ph



Ph



Ph



H Ph



(3) Ph



H



(4) Ph



Me



OH



Sol. Answer (1) Action of Grignard reagent on terminal alkyne will result into the formation of alkynide Grignard reagent. 38. In the following reaction, –



Br + HC



C Na



∆



+



The substrate is transformed into (1)



C



C



H



(2)



CH2



(3)



(4)



C



C



CH3
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Haloalkanes and Haloarenes



Solution of Assignment (Set-2)



Sol. Answer (2) Tertiary alkyl halide undergoes elimination reaction rather than substitution reaction with a strong base. 39. (R)-2-Bromobutane is allowed to react with NaI in acetone. The product formed is (1) (R)-2-Iodobutane



(2) S-2-Iodobutane



(3) ()-2-Iodobutane



(4) 2-Butane



Sol. Answer (2) This reaction goes through SN2 mechanism. 40. Addition of HOCl to propene proceeds through (1) Attact of Cl+



(2) Three membered cyclic intermediate



(3) Attack of OH+



(4) Attack of H+



Sol. Answer (2)



CH3



CH



CH2 + HO



Cl



CH3



CH Cl



41.



CH2



CH



NO2 + HBr



(1) CH2



CH2



NO2



CH2



OH



–



CH3



+



CH



CH2



OH



Cl



P ; The major product ‘P’ is (2) CH3



CH



Br



(3) CH2



NO2



C



NO2



(4) CH 2



CH



Br



Br



Br



Sol. Answer (1) 42.



CH3



CH



CH2 + HOBr



P ; The major product ‘P’ is



Br (1) CH3



CH



CH2



Br



OH



(2) CH3



CH



(3) CH2



CH2



Br



OH Br



CH2



CH2



(4) CH3



C



CH3



OH



OH



Sol. Answer (2) +



Br CH3



CH



CH2 + HOBr



CH3



CH



–



CH2 + OH



CH3



CH



CH2Br



OH Secondary carbocation is more stable. Br2/heat



43.



P ; P is



Br



Br



(1)



(2)



Br (3)



Br Br



Br



(4)



Sol. Answer (2) Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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Haloalkanes and Haloarenes



Cl + KNH2



44.



Liq. NH3



(P). Product (P) is



Cl



Cl



Cl



(1)



(2)



NH2



NH2



NH2



(3)



(4)



(3)



(4)



NH2 Sol. Answer (4)



Cl



CH



45.



KOH (aq)



P.



CH3 Product P (major) is



CH3 (1)



(2)



H



OH



OH



OH Sol. Answer (4)



CH3 46.



CH3



C



Br



KOH (alcoholic) ∆



CH3



(A)



HBr/R2O2



C



CH3



CH3



CH3 (1) CH3



(B) , (B) is (Major)



CH2



Br



(2) CH3



C



CH3



(3) CH3



CH2



Br



H



C



CH2



OH



(4) CH3



C



H Br



CH3



Br



Sol. Answer (1)



NC



NH2



R



47.



; R is



(1) N2



(2) CHCl3/KOH (alcoholic) (3) NH3



(4) KCN



Sol. Answer (2) Carbylamine test.



Cl HNO3/H2SO4



48.



A



NaOH 433 K



NO2



OH (1)



OH



B ; B is



(2)



NO2



NO2



Cl (3)



(4)



NO2



OH



Sol. Answer (4) Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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Haloalkanes and Haloarenes



CH2



Solution of Assignment (Set-2)



OH SOCl2



49.



+



KCN



(A)



H



(B)



COOH



(C), the compound (C) is



CH3



(1)



CH2



(2)



COOH



(3)



CH3 (4)



COOH



COOH Sol. Answer (3)



CH2



Cl



A=



CH2



CN



CH2



B=



COOH



C=



50. Out of the following, which alkene exhibits optical isomerism? (1) 3-Methylpent-1-ene



(2) 2-Methylpent-2-ene



(3) 3-Methylpent-2-ene



(4) 4-Methylpent-1-ene



Sol. Answer (1) 51. The number of stereoisomers obtained by bromination of trans-2-butene is (1) 1



(2) 2



(3) 3



[IIT-JEE-2007] (4) 4



Sol. Answer (1) Trans alkene + anti addition  Meso compound. 52. The major product of the following reaction is



Me



[IIT-JEE-2008]



Br F



–



+



PhS Na dimethylformamide



NO2 SPh



Me



Me



SPh



F (1)



Br



F (2)



NO2



Me



SPh (3)



NO2



SPh



Me



SPh (4)



NO2



NO2



Sol. Answer (1) SN 2 mechanism occurs in polar aprotic solvent hence inversion of configuration takes place. Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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Haloalkanes and Haloarenes



53. The major product of the following reaction is



15



[IIT-JEE-2011]



O C



(i) KOH



NH C



(ii) Br



CH2 Cl



O O



O



C



C Br



N–CH2



(1)



C



C



O



O



O



O C



C N



(3)



CH2Cl



N



(2)



N



(4)



O–CH2–



O



Br



CH2Cl



Sol. Answer (1) More reactive site for SN2



O



O



C



C



N



H



OH



N



C



C



O



O



O



Br



CH2 Cl



K



N CH 2



Br



O



54. KI in acetone, undergoes SN2 reaction with each of P, Q, R and S. The rates of the reaction vary as [JEE(Advanced)-2013]



O H3C – Cl P



Cl Q



(1) P > Q > R > S



Cl



Cl R



S (2) S > P > R > Q



(3) P > R > Q > S



(4) R > P > S > Q



Sol. Answer (2) O Cl Compounds



: CH3–Cl S



Relative reactivities towards SN 2 reaction



1,00,000



P :



200



Cl



:



:



R :



79



Cl Q



:



0.02



Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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SECTION - B Objective Type Questions (More than one options are correct) 1.



Which of the following cannot be resolved into enantiomers?



CH3 (1)



C— C—C



D H



CH3 (2)



H



H



H D



H N



H C2H5



(3) H3C



(4)



N



C — H2



C



— C — CH



CH2



Br



Sol. Answer (2, 3) D H



H D W



It has free rotation along C – C bond. Connecting two rings and hence the molecule will have plane of symmetry. Therefore it is achiral. Moreover, trisubstituted amines (NR1R2R3) always exist in dynamic equilibrium with its enantiomer. i.e., R1 R2 R3



R1 N



N



X



R2 R3



W and X cannot be resolved.



2.



Consider the following pair of compounds



CHO



CHO OH



H HO



H Ph



H



HO H



OH Ph



Which of the following statement is correct? (1) Both are enantiomers



(2) Both are in threo form



(3) Both are diastereomers



(4) Both are in erythro form



Sol. Answer (1, 2) Both are non super impossible mirror image of each other and OH are in different side. Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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Which of the following compounds can be resolved into enantiomers?



H (1)



N



H



CH3 (2)



CH–CH3 H3C



(CH3)2CH CH3



N+



N



(3)



CH2CH3



(4)



CH3



N D



H



CH(CH3)2



Sol. Answer (2, 3) In (1) and (4) enantiomers are in dynamic equilibrium due to low barrier of interconversion. 4.



Which of the following nitroso compounds are in dynamic equilibrium with their tautomers?



NO (1) H



NO



NO



C



CH3



(2) H



D



C



Et



(3) Me



C



NO Me



(4) Me



Et



CH3



C



Me



Me



Sol. Answer (1, 2) Both have -hydrogen 5.



Which of the following products are expected from the solvolysis of bromomethyl cyclopentane?



CH2Br MeOH 100ºC



Products



CH3



OMe



(1)



(2)



(3)



Me



OMe



(4)



Sol. Answer (1, 2, 3, 4) 



In this reaction,



is formed, which can show ring expansion and as well as rearrangement converted into



 and







. After this both carbocation can show elimination as well as substitution reaction. So, all



products are formed. 6.



Which of the following reactions follows concerted mechanism? (1) SN1



(2) SN2



(3) E1



(4) E2



Sol. Answer (2, 4) SN2 and E2 are the concerted mechanism, in which no intermediate is formed. Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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What would be the probable products of the given reaction?



Br



NaC



C



CH



Products



CH



(1)



(2)



(3)



(4)



C C H



Sol. Answer (1, 2, 3) Br NaC CH – NaBr



C  CH (Substitution Reaction)



– CH C acts as strong base and it shows dehydrohalogenation Br NaC  CH HBr



8.



+



Under the presence of alkali which of the following substrate will give intramolecular SN2 reaction?



(1)



N



(2)



H



Br



O



(3)



Br



NH2



(4)



OH



Br



Br Sol. Answer (1, 4)



In 2nd option, O atom has no hydrogen atom and in 3rd option, Br atom is attached with benzene ring so, only the substrate of (1) and (4) will give intramolecular SN2 reaction. 9.



Dehydrohalogenation and acidcatalyzed dehydration reactions are frequently used to prepare alkenes from corresponding alkylhalides and alcohols. Out of the given substrates which can be used to prepare styrene?



Br (1)



OH



(2)



(3) Br



(4)



Br



Sol. Answer (1, 2, 4) .It can be prepared from



Styrene is OH



Br



and



Br by dehydrohalogenation and from



by acid catalyzed dehydration



Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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10. When ethyl chloride reacts with ethanolic sodium nitrite, products formed are (1) Ethylnitrite



(2) Nitroethane



(3) Ethanol



(4) Diethylether



Sol. Answer (1, 2) NaNO2 C2H5Cl   [C2H5  O  NO]  [C2H5  NO2 ] (Alcoholic) Ethyl nitrite (Major )



Nitroethane (Minor )



11. Which of the following alkylhalides will give one alkene (more than 90%) on dehydrohalogenation under the presence of sodium alkoxide and Ethanol?



CH3



H3C CH2



(1)



(2) Br



HC — CH — C — CH3 H3C



Br



CH3



Br (3)



(4) Br



Sol. Answer (1, 2, 3) Tertiary alkyl halides mostly give elimination reaction rather than substitution reaction. Because it can produce most stable alkene. 12. Which of the following reactions can be used to introduce bromine atom in benzene ring?



(1)



Br – Cl / FeCl3



(2)



+ Br2 NaOEt



(4)



+ HOBr



–



N2Cl (3)



CuBr



+H(H2SO4)



Sol. Answer (1, 3, 4) In option (1) and (4) Br can be introduced in aromatic ring through electrophilic substitution reaction. While in option (3) Br can be introduced through diazotization. 13. Aryl halides are practically inert towards nucleophilic substitution reactions. The reasons for this fact are (1) Because C — X bond has partial double bond character due to conjugation between lone pair of X and  electrons of aromatic ring (2) No SN1 reaction because aryl carbocations are unstable (3) No SN2 reaction because aromatic  electron cloud do not allow backside attack of Nu– (4) Product obtained through nucleophilic substitution reactions are non aromatic Sol. Answer (1, 2, 3) Aryl halides are inert towards nucleophilic substitution reaction because C – X bond has partial double character and Nu– can’t attack on back side due to  electron cloud and aryl carbocations are unstable. Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456



20



Haloalkanes and Haloarenes



Solution of Assignment (Set-2)



14. Consider the following reaction



H



H Br



D



CH3MgBr/Et2O



Ph



D



CH3 Ph



Correct statement regarding the given product is (1) Inversion of configuration occurs at chiral centre (2) The reaction follows SN2 mechanism (3) Rate of reaction increases with increasing the concentration of CH3MgBr (4) The reaction follows SN1 mechanism and hence racemization occurs Sol. Answer (2, 3) The reaction is SN2 because inversion of configuration takes place but it is not necessary that the optical rotation is inverted. It may or may not be. In this reaction, reactant and product are present in R configuration. So, inversion of configuration at chiral centres does not take place. 15. Which of the following statements are true about aryl halides? (1) Formation of phenol from chlorobenzene through Dow's process involves SN2 mechanism (2) Presence of electron withdrawing groups at o- and p-positions in aryl halide leads to the greater reactivity towards a nucleophile (3) When chlorobenzene is treated with KNH2 benzyne intermediate is formed (4) At NTP chlorobenzene reacts with NaOMe to give phenylmethyl ether Sol. Answer (2, 3) Presence of electron withdrawing groups at ortho and para positions in aryl halide leads to the greater reactivity towards a nucleophile. Cl



NH2 KNH2



In this reaction, benzyne



intermediate is formed.



Benzene ring should be framed as hexagon. 16. Which of the following reagents can be used to convert alkyl halide into alkane? (1) Action of Grignard reagent



(2) Action of Bu3SnH



(3) Action of superacid



(4) Action of K+O–C(CH3)3



Sol. Answer (1, 2) Action of Grignard reagent and Bu3SnH can be used to convert alkyl halide into alkane. Super acid is used for oxidation and K+O–C(CH3)3 is used as dehydrohalogenating agent. Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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17. Consider the following sequence of reaction.



Me



H C



Br2 + H2O



C



H



OH



Products



Me



Identify the structures of products. O C



(1) Me



O



H



C



Me



C (2)



H



H



H



C



Me



C



(4)



O



H



H



Me



Me



C



C



(3)



Me



Me



H



Me



H



C



O



Sol. Answer (1, 3) Me



H Br2 + H2O



C— —C



18.



C



C



Me



Me



H



O



– OH



H Me



H



Me + H



H C



C O



Me



CH2CH2Br + CH3CH2O CH3CH2OH KH



CH2=CH2 + CH3CH2OH + Br



–



CD2CH2Br + CH3CH2O CH3CH2OH KD



CD=CH2 + CH3CH2OD + Br



–



If KH and KD are the rate constant of their respective reactions then which of the following is/are true for reactions? (1) At same temperature KH is found to be 7.1 times KD (2) At same temperature KD is found to be 7.1 times KH (3) Less energy required to break a C—H bond compared to C—D bond (4) Less energy required to break a C—D bond compared to C—H bond Sol. Answer (1, 3) A carbon-deutrium bond stronger than carbon-hydrogen bond. Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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19. The correct statement(s) concerning the structures E, F and G is (are)



O



H3C H3C



CH3 (E)



OH



H3C H3C



CH3



H3C



CH3



[IIT-JEE-2008]



OH



H3C



(F)



(G)



(1) E, F and G are resonance structures



(2) E, F and E, G are tautomers



(3) F and G are geometrical isomers



(4) F and G are diastereomers



Sol. Answer (2, 3, 4) Compound E, F and E, G are keto-enol tautomers. (F) & (G) show cis trans isomerism and these are also diastereomers. 20. The correct statement(s) about the compound given below is (are) Cl H H3 C



[IIT-JEE 2008]



CH3



Cl H



(1) The compound is optically active



(2) The compound possesses centre of symmetry



(3) The compound possesses plane of symmetry



(4) The compound possesses axis of symmetry



Sol. Answer (1, 4) Since configuration is R, R.  Optically active and possesses axis of symmetry. 21. Which of the given statement(s) about N, O, P and Q with respect to M is (are) correct?



HO HO



H



HO



H Cl



H



Cl



H



CH3 OH



H HO



HO



H



CH3



CH3 H



OH



CH3 O



Cl N



CH3 M



[IIT-JEE 2012]



OH HO



H



H



H



Cl P



HO Cl Q



(1) M and N are non-mirror image stereoisomers



(2) M and O are identical



(3) M and P are enantiomers



(4) M and Q are identical



Sol. Answer (1, 2, 3) With reference to structure (M), if the chiral carbon bearing the methyl group is C–1 and that bearing the chlorine is C–2 then Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456



Solution of Assignment (Set-2)



Haloalkanes and Haloarenes



23



22. Compound(s) that on hydrogenation produce(s) optically inactive compound(s) is (are) [JEE(Advanced)-2015]



H



(1)



Br



(2)



CH3



H 3C



H



Br



H 2C



H2C CH3



H



Br CH3



(3)



CH3



(4)



H2C



Br H



CH3



Sol. Answer (2, 4) H



H



Br H2/Ni



(1)



Br



*



(Optically active)



H



Br



H



H2/Ni



(2)



Br



(Optically inactive)



(3) H2C



H



Br CH3



H3C



H2/Ni



CH3



Br CH3



CH 3 (Optically active)



Br H



(4) H 2C



H



CH3



H2/Ni



Br



H CH3 H 3C (Optically inactive)



SECTION - C Linked Comprehension Type Questions Comprehension-I Compound which rotates the plane polarised light is known as optically active compound. On the basis of direction of rotation, two forms of an optically active compounds are termed as dextro and laevo rotatory. The two are termed as enantiomers. If we have a 1 : 1 mixture of d and l isomers of a given chiral compound, optical rotation of such mixture is zero. Such a mixture is optically inactive and is called a racemic modification. The net specific rotation of any mixture of the d and l isomers of a given chiral compound is equal to the weighted average of the rotations due to both the isomers. Mathematically, it can be expressed as:



⎡⎣ ⎤⎦ net  fd ⎡⎣d ⎤⎦  fl ⎡⎣l ⎤⎦ where fd and fl are fractions of d and l isomers respectively and  d ,  l  are their specific rotations. 1.



The pure d isomer of certain chiral compound has  d25  55 º . A non racemic mixture of this compound has a net  25 . What is the fraction of this isomer in mixture? d  11º (1) 0.40



(2) 0.60



(3) 0.30



(4) 0.70



Sol. Answer (1) Rotation is –11º, it means 80% Racemisation and 20% inversion takes place. Or 60% inversion and 40% retention takes place. Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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What is the enantiomeric excess in any pure sample of an optically active substance? (1) 50%



(2) 100%



(3) 0%



(4) Depends upon the specific rotation



Sol. Answer (2) It is 100%. 3.



Which of the following molecule can resolved into enantiomers?



CH3 (1)



CH3 NO2



CH3 C=C=C



(2)



CH3



CH3



NO2 CH3



H



H C C C C



(3)



D



(4) All of these



D



Sol. Answer (2) Only (2) is chiral and hence resolvable. Comprehension-II A compound A has molecular formula C5H9Cl. It does not react with bromine in CCl4. On treatment with a strong base it produces a single compound B . B has a molecular formula C5H8 and reacts with Baeyer's reagent. Reductive ozonolysis of B produces a compound C which has a molecular formula C5H8O2. 1.



What would be the oxidative ozonolysis product of B?



O



O



O



OH



(2) HO



(1) HO



(3) HCOOH + O



O



O



(4) HO HO



Sol. Answer (2) 2.



Formation of B from A involves (1) SN2 mechanism



(2) E1 mechanism



(3) E2 mechanism



(4) 50% E1 and 50% E2 mechanism



Sol. Answer (3) 3.



On the basis of the given data what would be the structure of A?



Cl



Cl (1)



(2)



Cl (3)



Cl (4)



Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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Sol. Answer (2) Compound (A) doesn’t react with Br2 in CCl4. It shows that it has no double bond and compound is cyclic and it gives a single compound, So, — CH3 and —Cl is attached symmetrically. Cl Strong base (–HCl) (B)



(A)



Formation of (B) from (A) follows E2 mechanism O || O 3/H 2O



|



HO



(B)



|| O O ||



O 3/Zn



H



OH (Oxidative ozonolysis)



|



H



(Redu ctive ozonolysis)



|| O (C) C5H8O2



Comprehension-III Because of the resonance stabilization of Arylhalides they are unreactive towards normal nucleophilic substitution reactions. However arylhalides having strong electron withdrawing groups at ortho and para positions give aromatic nucleophilic substitution reactions (SNAr mechanism), which involves a resonance stabilized carbanion called Meisenheimer complex.



X O



Nu



Nu O







N



–



X







N O



O



Resonance stabilized Meisenheimer complex



Nu O



–



+X







N O



1.



Which arylhalide is most reactive towards SNAr mechanism?



F (1)



(2)



O2N



Br



Cl (3)



O2N



I (4)



O2N



O2N



Sol. Answer (1) Aryl-fluoride is most reactive towards Nucleophilic aromatic substitution because it provides more stable Meisenheimer complex. Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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Which of the following statement is/are true? (1) SNAr proceeds through elimination / addition mechanism (2) Formation of elimination product is the rate determining step (3) Formation of Meisenheimer complex is the rate determining step (4) SNAr mechanism involves inversion of configuration



Sol. Answer (3) Formation of Meisenheimer complex is the rate determining step. 3.



What would be the product of the given reaction?



Cl



O2N



NaOH (Excess) 



Cl OH OH



O2N



O2N



(1)



OH



(2)



O



Cl OH OH



O2N



O2N



(3)



Cl



(4)



O



OH OH Sol. Answer (2) NO 2



Cl







Cl O–H



NaOH (excess) 



NO 2



OH O



The Cl atom which is attached with benzene ring replaces easily due to presence of —NO2 group at p-position w.r.t. Cl.



SECTION - D Assertion-Reason Type Questions 1.



STATEMENT-1 : Aryl halides are more reactive than alkyl halides towards nucleophilic substitution reaction. and STATEMENT-2 : Aryl halides have stronger C — X bond as compared to alkyl halides.



Sol. Answer (4) Aryl halides are less reactive than alkyl halides towards nucleophilic substitution reaction because in aryl halide C —X bond has partial double bond character. 2.



STATEMENT-1 : CH3—O—CH2—Br is hydrolyzed more readily than CH3



CH



CH3 .



Cl STATEMENT-2 : Secondary halides are more reactive than primary alkyl halides towards hydrolysis. and



Sol. Answer (2) CH3 — O — CH2 — Br is hydrolyzed more readily than CH 3 — CH — CH 3 because C — O bond is more polar than C — Cl bond. | Cl Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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STATEMENT-1 : CHCl3 is more acidic than CHF3. and STATEMENT-2 : CCl3 is stabilized through p - d back bonding.



Sol. Answer (1) CHCl3 is more acidic than CHF3 because stabilized by –I effect of F atom. 4.



is stabilized through p — d back bonding while



is



STATEMENT-1 : SN2 reaction of CH3–Br is faster in DMSO than in H2O. and STATEMENT-2 : DMSO has greater capability to solvate nucleophile.



Sol. Answer (3) In polar aprotic solvent like DMSO, SN2 reaction is faster than in polar protic solvent like H2O. Polar protic solvent has greater capability to solvate nucleophile than polar aprotic solvent. 5.



STATEMENT-1 : When treated with AgNO2 ethyl bromide gives. CH3CH2 – NO2 as the major product. and STATEMENT-2 : NO2 is an ambident nucleophile.



Sol. Answer (2) When ethyl bromide is treated with AgNO2 then CH3CH2 — NO2 is the major product because AgNO2 is covalent compound. However, 6.



is an ambident nucleophile.



STATEMENT-1 : Tertiary alkyl halides are more reactive than 1° alkyl halide towards elimination. and STATEMENT-2 : Tertiary alkyl halides give more stable carbanion.



Sol. Answer (3) Tertiary alkyl halides are more reactive than 1° alkyl halide towards elimination because it gives most stable alkene. 7.



STATEMENT-1 : 1, 1-dichloroethane on treatment with aq. KOH yield ethanal. and STATEMENT-2 : Ethylene dichloride is a unsaturated compound.



Sol. Answer (3) — H2 O aqueous KOH CH 3 CHCl 2     CH 3 CH(OH) 2    CH 3 CHO



1,1 dichloroethane



Ethanal



Ethylene dichloride (Cl — CH2 — CH2 — Cl) is not an unsaturated compound. 8.



STATEMENT-1 : Molecules that are not superimposable on their mirror images are chiral. and STATEMENT-2 : All chiral molecules have chiral centres.



[IIT-JEE-2007]



Sol. Answer (3) 9.



STATEMENT-1 : Bromobenzene upon reaction with Br2/Fe gives 1,4-dibromobenzene as the major product. and STATEMENT-2 : In bromobenzene, the inductive effect of the bromo group is more dominant than the mesomeric effect in directing the incoming electrophile. [IIT-JEE-2008]



Sol. Answer (3) In bromobenzene, inductive effect is responsible for dectivating the benzene nucleus and has no effects on directive influence. Mesomeric effect governed directive influence. Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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SECTION - E Matrix-Match Type Questions 1.



Match the following Column-I



Column-II



(A) I– (B)



F–



(C) CH 3



SO3



–



(D) OH–



(p)



A good leaving group



(q)



Very weak base



(r)



A good nucleophile in polar protic solvent



(s)



A poor leaving group



Sol. Answer A(p, q, r), B(s), C(p, q), D(s) (A) I¯ is weak base, good leaving group and good nucleophile in polar protic solvent. (B) F¯ is poor leaving group due to strong base. –



(C) CH3



SO3 is good leaving group due to weak base.



(D) OH is poor leaving group due to strong base. 2.



Match Column-I reaction condition with Column-II mechanistic path for the formation of major product. Column-I (Reaction condition)



Column-II (Mechanistic path)



Me (A)



C — Br + NaCN H



(p)



E2



(q)



SN2



(r)



SN1



(s)



E1



Et



Me +



–



C — Br + K O C (CH3)3



(B)



H (C)



Et + EtOH



Room temp.



Cl (D) (CH3)3C — OH



 +H, 



Sol. Answer A(q), B(p), C(r), D(s) See reaction conditions and mechanism of classical reaction. 3.



Match the following Column-I (Reactant)



Column-II (Reducing agent)



(A) CH3 – CH2 – CH2Cl



(p)



LiAlH4



(B) CH3 – CH – CH3



(q)



NaBH4



(r)



Bu3SnH



(s)



H2, Pd – C



Br CH3 (C) CH3 – C – Br



CH3 (D) CH2 = CH – Br



Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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Sol. Answer A(p, r), B(p, q, r, s ), C(p, r, s), D(r, s) See reagents and conditions. 4.



Match the Column-I with Column-II. Column-I



Column-II



(Compounds)



(Properties indicated)



(A) CH2 = CH – CH2Cl



(p)



White precipitate with Aqueous AgNO3



(B)



(q)



Yellow precipitate with AgNO3



(r)



Fairly reactive towards E2



(s)



Fairly reactive towards SN reaction



I



CH2Cl



(C)



I (D)



Br



Ph



Ph



H



Sol. Answer A(p, s), B(q, r, s), C(p, s), D (r) AgNO3



 AgCl  + CH = CH — CH — OH. (A) CH2 = CH — CH2 — Cl H 2 2 2O White ppt.



(B)



(C)



I



I



gives E2 as well as SN reaction and also gives yellow ppt. of AgI with AgNO3



CH2Cl gives white ppt. of AgCl with AgNO 3



Br



Ph



Ph



H



(D)



Ph



Alc. KOH Ph



SECTION - F Integer Answer Type Questions 1.



Total type of reactions of an alkyl halide can give out of the given reaction type: SN1,



SN2,



E1 ,



E2 ,



EICB,



S Ni



I



II



III



IV



V



VI



Sol. Answer (5) SNi reaction is given by alcohol, not by alkyl halide. 2.



How many of the given reagents can be used to convert alcohol into alkyl halide? NaBr



NaCl



HBr



PCl3



SOCl2



I



II



III



IV



V



HCl (conc.)/ZnCl2 (anhy), NaI



HI



PCl5



VI



VIII



IX



VII



Sol. Answer (6) Only NaCl, NaBr and NaI can’t be used to convert alcohol into alkyl halide. Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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Total number of monochloroderivatives (including stereoisomers) possible for the given compound would be



Sol. Answer (6) 4.



How many of the given nucleophiles will predominantly give substitution reaction with 3-bromo-cyclohexene? – – – – – – NH2, HC C, CH3COO, N3, OH, CN, (CH3)3CO, CH3 CH2O, SH



Sol. Answer (6) 5.



What would be order of the given reaction?



Me



N



Me



Me



HC—CH—CH2CH3



OH



N



Me



H2C—CH—CH2—CH3 + Cl OH



Cl Sol. Answer (2)



Due to neighbouring group participate of nitrogen lone pair. 6.



The total number of cyclic structural as well as stereoisomers possible for a compound with the molecular [IIT-JEE-2009] formula C5H10 is



Sol. Answer (7)



,



,



,



d, l



7.



d, l, meso



The total number of stereoisomers that can exist for M is



H3C



[JEE(Advanced)-2015]



CH3



H3C M



O



Sol. Answer (2) Possible stereoisomer are:



and



O



O Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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8.



Haloalkanes and Haloarenes



In the following monobromination reaction, the number of possible chiral products is
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[JEE(Advanced)-2016]



CH2CH2CH3 H



Br2 (1.0 mole)



Br



300 ºC



CH3



(1.0 mole) (enantiomerically pure)



Sol. Answer (5)



CH3



CH2 Br



H



H



H



H



Br2 (1 mole) 300 ºC



H



Br * CH3 (enantiomerically pure)



H



*



H



*



H



H



H



H



H



*



+



H



Br



*



H



H



H



H



Br



H



H



H



CH3 Chiral (2)



Br



Br



H



H



Br



H



*



H H



*



Br



CH3 Chiral (1)



CH3



H



Br



CH3



CH3 Achiral



CH3



Br



*



H



CH3 Chiral (1)



CH3 H



CH3



Br



H H *



H



Br



CH2 Br Chiral (1)



CH3 Achiral



SECTION - G Multiple True-False Type Questions Identify the correct combination of true (T) and false (F) of the given three statements. 1.



STATEMENT-1 : Rate of SN1 reaction is faster than that of SN2 reaction. STATEMENT-2 : SN2 reaction is favoured by polar aprotic solvent. STATEMENT-3 : SN1 reaction involves racemization. (1) TTT



(2)



FFT



(3)



FTT



(4)



TFT



Sol. Answer (3) Fact 2.



STATEMENT-1 : Acid catalyzed dehydration follows E1 mechanism. STATEMENT-2 : Tertiary alcohols are more reactive than primary alcohols towards HBr. STATEMENT-3 : Dehydrohalogenation of alkyl halide follows E2 mechanism. (1) T T F



(2)



TFT



(3)



FFT



(4)



TT T



Sol. Answer (1) Fact Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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Haloalkanes and Haloarenes



Solution of Assignment (Set-2)



SECTION - H Aakash Challengers Questions 1.



When the following compound is heated in methanol, several different products are obtained. Find the exact number of products in the reaction.



CH2–Br  CH3OH



Sol. Answer (7)



O—Me



+



CH2 —Br



+



+



CH3OH



1,2-Hydride







Shift



MeOH



MeOH



OMe OMe



2.



+



Which will not react by E2 mechanism?



Me Me Me Br



Me Me Me Br (2)



(1)



Me



Me Me Me Br (3)



Me



Me Me Me Br (4)



Me



Me



Sol. Answer (2)



3.



Consider the following sequence of reaction :



KOH/CHCl3



AgNO



3 [X] Aqueous [Y]



Give the structures of intermediate [X] and final product [Y]. Give mechanism. Cl



Sol.



Cl



[X]



Cl



AgNO3



[Y]



OH



Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456



Solution of Assignment (Set-2)



4.



Haloalkanes and Haloarenes



Write the structure of predominant bicycloalkadiene formed in the given sequence of reaction : NBS h



+



Sol.



5.



33



alc. KOH 



+



How many predominant products are obtained in the reaction? EtOH 



Br Sol. Answer (5)



OMe O—Me +



6.



How many elimination products are formed when the given dibromo compound is heated with 2 equivalent of sodium ethoxide in ethanol?



Br



Br Sol. Answer (5) Conjugated dienes will have three stereoisomers. While cumulated isomers will have two stereoisomers. 7.



How many enantiomeric pair of mono chloro derivatives are possible, when the given compound is subjected to monochlorination?



Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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Haloalkanes and Haloarenes



Solution of Assignment (Set-2)



Sol. Answer (5) During the monochlorination of the above compounds five chiral centers are generated hence five enantiomeric pair will be formed.



8.



1.LDA, THF [Q] – 78°C



O 1.BuLi n.Hexane



2.



Br



[P]



–78°C



Give structure of [P] and [Q]. Suggest mechanism O



Sol. Thermodynamically controlled product O Kinetically controlled product



9.



The reagents that will accomplish the following transformation in good yield is/are



Me



Br



(1) CH3CH2ONa/CH3CH2OH, 



(2) CH3CH2OH, 25°C



(3) (CH3)3COK/(CH3)3COH



(4) KOH/H2O (low temperature)



Sol. Answer (1) Strong hindered base favours Hofmann product. 10. How many of the following halide will predominantly give SN2 product with sodium propylide (CH3—CCNa)? Cl



Cl CH2—Br, CH3 —I,



,



CH3 H Br ,



H



Br ,



CH2—CH2—Br



Br



H



H H CH3



Sol. Answer (3) Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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11. In the reaction given below, the orientation of two bromine substituents in the product is Br2



Me



1 2



Me



Me



Me



Me



Br Br



Me



(1) Equitorial at both C-1 and C-2



(2) Axial at both C-1 and C-2



(3) Equitorial at C-1 and axial at C-2



(4) Axial at C-1 and equitorial at C-2



Sol. Answer (1) 12. Structure of one of the enantiomer of carvone is given below. Find the asymmetric carbon atom, and determine whether it has (R) or (S) configuration.



O



O



Sol. 1-asymmetric carbon atom is present



H



configuration = S.



Lower priority group is present below the plane, so anti-clockwise direction of groups means-S configuration. O 2



3



H



1



4



13. Give all the products expected, including pertinent stereochemistry, when each of the following compounds react with sodium methoxide in methanol.



H3C



D (a) H



Br



C — Br



(b)



H3CH2C



Et



CH3



D



Sol. (a)



MeO



H Et CH3



H3C (b)



C H



C CH3
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Haloalkanes and Haloarenes



Solution of Assignment (Set-2)



14. Draw Fischer projection of



CH3 Cl



C



H



H



C



Cl



CH3 Find the absolute configuration for asymmetric carbon atoms, and also write the configuration of enantiomer and diastereomers of the given compounds. CH3 H



Sol.



configuration of enantiomer = (2 R, 3S)



Cl Cl



H



configuration of diastereomer = (2S, 3S) (2R, 3R)



CH3 (2S, 3R)



15. Give the structure of the nucleophile that could be used to convert ethylbromide into each of the following compounds in an SN2 reaction. (a)



(b)



S



O



(c) Sol. (a)



(d)



(b)



S Na



(c)



(Me)3NCH 2CH 3 Br



ONa



(d)



Me3N:



MgBr



16. Explain,



CH3 H



gives less substituted alkene as the major product when treated with alcoholic KOH.



Br H Syn. arrangement and hence disfavourable for E 2 reaction



Me



H



Sol.



Br



Me



NaOEt / EtOH 



H



H



Major product (Less substituted alkene)



H Anti arrangement favourable for E 2 mechanism
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17. Compare the nucleophilicity of given nucleophiles in aqueous medium. Give explanation for your order. (a)



–



I , OH,



—O



O (b)



SH, OH, CH3 — C O –



Sol. (a)



–



— O < HO < I



–



(In creasing nucle ophilicity)



O (b)



–



–



< HO < HS (Increasing nucleophilicity)



CH3 — C O



18. Tertiary alkyl halide undergoes solvolysis in either acetic acid or in ethanol. (a)



What is the solvolysis product in each solvent?



(b)



In which solvent reaction is more rapid and why? CH3



Sol.



(a)



O



CH 3



H3C — C — O — C — CH3 CH3



CH3 — C — O — CH2 — CH3 CH 3



(Ester)



(Ethe r)



(b) Solvolysis follows SN1 mechanism. Polar protic solvents having higher di-electric constant increases rate of SN1 mechanism.  Solvolysis would be faster in Acetic acid (higher dielectric constant). 19. Both the reactants can be used to prepare styrene through dehydrohalogenation reaction. Which alkyl halide is better substrate to prepare styrene?



Br



Br



(A)



(B) Br



Sol.



(A) is better alkyl halide to prepare styrene through E2 mechanism. Because it is a secondary alkyl halide. Lesser side product through SN2 reaction. Aakash Educational Services Pvt. Ltd. Regd. Office : Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-75 Ph.011-47623456
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Haloalkanes and Haloarenes



Solution of Assignment (Set-2)



20. Two isomeric SN2 products are possible when sodium thiosulphate is allowed to react with one equivalent of methyl iodide in methanol solution (a) Give the structures of the two products. (b) What would be the major product of this reaction?



:O: 



:S — S — O:



Na







Na



:O: Sodium Thiosulphate Sol.



(a)



B



:O: :S — S — O:



+ CH3 — I



:O: A



A



B



O



O



2



CH3 — O — S — S



CH3— S — S — O



O



O



CH3 — S — SO3



CH3 — O — S2O2



(b) Because of the greater nucleophilicity of S — as compared to O —, A is the major product. 21. Arrange the given species in the increasing order of Leaving group ability,



O CH3 — C — O, O — SO2 —



Cl, OH, —CH3 , O — SO2 — CF3



O



Sol.



OH



CH3 — C — O



Cl



CH 3 —



— SO2 — O



CF 3 — SO2 — O



Incre asing leaving group ability
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