
Question Set: Acidity and Basicity in Organic Chemistry (CU, CEMA), for Sem-2, CC-2-3 

 

1. Answer true of false to the following statement: The second ionisation of maleic acid is weaker than that of fumaric 

acid.              (2) 

2. Between benzoic acid and p-nitrobenzoic acid which one is stronger and why?     (2) 

3. Which one among the following compounds is most basic in aqueous medium and why?   (3) 

MeNH2, Me2NH, Me3N, (F3C)3N 

4. Between 2,6-dimethyl-4-nitroaniline and 3,5-dimethyl-4-nitroaniline which one is more basic and why?  (2) 

5. Compare the basicity of pyrrole and pyridine.         (2) 

6. Compare the basicity of methylamine, dimethylamine and trimethylamine in i) water and in ii) a non-protic solvent 

like chlorobenzene. OR Which one among dimethylamine and trimethylamine is more basic in aqueous medium? 

             (4) OR (2) 

7. Arrange the following compounds in order of increasing acid strength: phenol, 4-nitrophenol, 2,6-dimethyl-4-

nitrophenol, 3,5-dimethyl-4-nitrophenol. Explain.        (4) 

8. Diazomethane can easily methylate phenols and carboxylic acids but not alcohols – explain with reason and 

mechanism of methylation.           (4) 

9. Cyclopentadiene readily reacts with base while cycloheptatriene does not. How would you account for this difference? 

OR Cyclopentadiene is much more acidic than cycloheptatriene – explain.    (3) OR (2) 

10. Arrange the following compounds in the decreasing order of acidity and briefly justify.   (2) 

 

11. Arrange the following compounds in order of increasing acid strength, briefly justify: 4-nitrophenol, 3,5-dimethyl-

4-nitrophenol, 2,4,6-trinitrophenol, acetic acid, 2,6-dimethyl-4-nitrophenol.     (5) 

12. Arrange the following reagents in order of decreasing basicity and justify:     (5) 

t-BuOK, NaNH2, Ph3CNa, NaOEt, and n-BuLi 

13. Account for the acidic character of the methylene protons of cyclopentadiene.     (2) 

14. Compare the acidities of a carboxylic acid and a phenol. Justify your answer by comparing the stabilization by 

resonance of the corresponding conjugate bases.         (4) 

15. How would you separate the constituents of a mixture of benzyl alcohol, p-cresol and benzoic acid?    (3) 

16. Arrange the following compounds in the increasing order of acid strength. Give reasons.   (4) 

Benzoic acid, p-anisic acid, cyclohexane carboxylic acid, salicyclic acid and 2,6-dihydroxybenzoic acid 

17. Arrange the following in order of decreasing basicity and explain with reason:    (5) 

 

18. Arrange the following compounds in the order of increasing acidity, give reasons.    (3) 

 
OR Arrange the following compounds, giving reasons, in order of decreasing acidity – propanoic acid, propenoic acid 

and propynoic acid. 

19. Arrange the following compounds in order of increasing pKa values and give reason: aniline, 4-nitro-aniline, 2,6-

dimethyl-4-nitroaniline and 3,5-dimethyl-4-nitroaniline.        (4) 
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20. Though phenylacetic acid is stronger than acetic acid, benzoic acid is weaker than formic acid. Explain. (4) 

21. The sodium salt of sulphanilic acid can be readily acetylated but bot the free acid. Explain.   (4) 

22. The equilibrium constants for complex formation of amines with BMe3 increase in the order 

NH3<Me3N<MeNH2<Me2NH. Explain.          (4) 

23. Arrange in the order of increasing acidity of the conjugate acids of the following compounds and explain:  

CH3NH2, NH3, NH2NH2, NH2OH, C6H5NH2         (4) 

24. Indicate the relative acidity of the three different kinds of aliphatic protons in the following compound and 

explain. 

 

25. Explain the relative order of reactivity (/equilibrium constant for complex formation) of the following amines with 

Me3B:              (3) 

 

26. The following compound is a strong base, explain:        (2) 

 

27. Compare the acidity of p-chlorophenol and p-fluorophenol.       (2) 

28. Arrange, with reasons, the following compounds in increasing order of basicity in i) aqueous medium and in ii) 

chlorobenzene: n-butylamine, di-n-butylamine, and tri-n-butylamine.      (4) 

29. Arrange the following compounds in the increasing order of acid strength. Give reasons.   (4) 

Benzoic acid, 2-hydroxybenzoic acid, 4-hydroxybenzoic acid, and 2,6-dihydroxybenzoic acid 

30. Predict with proper reasoning which member in each of the following pairs behaves as a better base towards BMe3:

              (3) 

 

31. The cyclopropanone (A) loses its proton in hydrogen-exchange reaction ~10000 times faster than the cyclopropane 

(B), explain.             (2) 

 

32. 2,6-di-t-butyl pyridine is a specific proton scavenger. Explain.      (1) 

33. Salicylic acid is stronger than benzoic acid while 4-hydroxybenzoic acid is weaker than benzoic acid. Explain. (2) 

34. Arrange the following compounds in order of increasing pKa values and explain:    (3) 
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35. Compare the base strength of ethylamine, guanidine and etanamidine [CH3C(=NH)NH2].   (2) 

36. Compare the nucleophilicities and basicities of t-BuO¯ and EtO¯.      (2) 

37. Arrange the following acids in increasing order of their pKa values and justify:    (2) 

 

38. Arrange the following amides in increasing order of basicity. Give reasons.     (2) 

 

39. Explain why guanidine is a strong monoacidic base.        (2) 

40. Compare the basicities of N,N-dimethylaniline, 2,N,N-trimethylaniline and 2,6,N,N-tetramethylaniline in aqueous 

medium.             (2) 

41. Compare the base strength of N,N-dimethylaniline and 1,8-bis(dimethylamino)-2,7-dimethoxynaphtha-lene. 

              (2) 

42. Explain the following: pKa1 (malonic acid ) << pKa (acetic acid) << pKa2 (malonic acid ) OR Explain why the first 

pKa of HOOCCH2COOH is lower than the pKa of acetic acid while its second pKa is much higher than the pKa of acetic 

acid              (2) 

43. Compare the acidities of the following and justify:        (2) 

 

44. Arrange the following compounds in order of their increasing pKb values and give reasons:   (3) 

 

45. Arrange the following compounds in the increasing order of pKa values with reasoning: benzoic acid, salicylic acid, 

acetic acid.             (2) 

46. Ammonia is a stronger base than hydrazine but the latter is a better nucleophile. Explain. OR Compare the basicity 

and nucleophilicity of N2H4 and NH3 and explain.        (2) 

47. Which one is more basic and why?          (2) 

 

48. Comment on the basicities and nucleophilicities of NH3, NH2NH2 and NH2OH. Give reasons.   (3) 

49. Which one of the following is more acidic and why: p-nitrophenol and p-methoxyphenol?   (2) 

50. Compare the basicities of the following compounds with proper explanations:     (3) 

 

51. Compare the acidity of cis- and trans-isomers of NaO2C-CH=CH-COOH.     (2) 
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52. Salicyclic acid is much stronger than p-hydroxybenzoic acid but acidity of o-nitrophenol is p-nitrophenol is almost 

same – explain.             (3) 

53. 2,4,6-Trinitro-N,N-dimethylaniline is 4x104 times stronger base than 2,4,6-trinitroaniline. Explain.  (2) 

54. Why polarizability of O-H bond in phenol is higher than that of methanol?                       (1.5) 

55. Arrange the following molecules in order of their increasing basicities and justify your choice:  (3) 

 

56. Explain why trichloroacetic acid is 10000 times stronger than acetic acid.     (2) 

57. Explain why acidity of H-A is more pronounced in H2O than in DMSO?     (2) 

58. Arrange the following dicarbonyl in order of their increasing pKa values and justify your answer.  (3) 
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