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Abstract The dissociation constants of dibasic carboxylic acids (HOOC (CH,) ,COOH, n=0~4)
in methanol, N, N-dimethylformamide and acetonitrile have been determined by the potentiometric
method with a glass electrode. The difference between over-all dissociation constants in each other

solvent is found to be of the same order of magnitude, and the K;/K; ratios in aprotic dimethy-
lformamide and acetonitrile are much greater than those in protic methanol and water.
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Table 1. Dissociation constants of dibasic carboxylic acids in various solvents.

F \ivint Water'> Methanol DMF AN
clas
K, K, §2:¢ K, K, pK, j2.4 pK,

Oxalic 1.27 4.27 6.05 10. 00 7.23 17.19 14. 54 25.26
Malonic 2.86 5.70 7.32 11.70 8. 04 19.31 15.32 28.09
Succinic 4.21 5.64 8.90 11.08 10. 09 18.01 17.59 27.27
Glutaric 4.34 5. 27 9.15 10. 64 11.50 16. 89 18.97 25.96
Adipic 4.41 5.28 9.15 10.59 12.68 15.87 20.08 25. 07
Phthalic 2.95 5.41 7.15

11.77 7.27 18.94 14. 52 27.84

Table 2. Difference between pK, and between pK, in water, methanol, N, N-dimethylformamide and

acetonitrile

Acids (dpK.) #¢ {(4pKy) 3¥F (dpKy) 7 {(dpK\) 5F (dpKy) &Y (4pKy) B2ix
Oxalic 4.78 5.96 13.27 1.18 8.49 7.31
Malonic 4.46 5.18 12. 46 0.72 8.00 7.28
Succinic 4. 69 5.88 13.38 1.19 9.69 7.50
Glutaric 4.81 7.16 14.63 2.35 9.82 7.47
Adipic 4.74 8.27 15.67 3.53 10.93 7.40
Phthalic 4.20 4.32 11.57 0.12 7.37 7.25

(4pKs) i {(dpK,) 3"* (dpK,) ¥ (apK,) p4F (4pK,) 7 (dpK) Bhir
Oxalic 5.73 12.92 20. 99 7.19 15.26 8.07
Malonic 6.00 13.61 22. 39 7.61 16. 39 8.76
Succinic 5.44 12.35 21.60 6.93 16.19 9.21
Glutaric 5.37 11.52 20. 69 6.25 15.32 9.07
Adipic 5.31 10. 59 19.70 5.28 14.48 9. 20
Phthalic 6.36 13.53 22.43 7.17 16.07 8.90
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Table 3. Over-all dissociation constants and the difference between pK, and pK,.

Solvent Water Methanol DMF AN
Acids K (dpK): pK (dpK) »K (dpK)? »K (4pK) ¢
Oxalic 5.54 3.00 16. 05 3.95 24.42 9. 96 39.80 10.72
Malonic 8.56 2.84 19. 02 4.38 27.35 11.27 43.41 12.77
Succinic 9.85 1.43 19.98 2.18 28.10 7.92 44. 86 9. 68
Glutaric 9.61 0.93 19.79 1.49 28.39 5.39 44.93 6.99
Adipic 9.69 0.87 19.74 1.44 28.55 3.19 45.15 4.99
8. 36 2.46 18.92 4.62 26.21 11. 67 42. 36 13.32

Phthalic

Table 4. Difference of (pK,+pK,)/2 values in water, methanol, N, N-dimethylformamide and acetonitrile.

Acids (4pK) ¥ (dpK)3MF (4pK) ¥ (pK) ¥ (4pK) §¥ (4pK) Bis
Oxalic 5.26 9.44 17.13 4.19 11.88 7.69
Malonic 5.23 9.40 17.43 4.16 12.20 8.03
Succinic 5.07 9.13 17.51 4.06 12.44 8.38
Glutaric 5.09 9.39 17.66 4.30 12.57 8.27
Adipic 5.03 9.43 17.73 4.41 12.21 8.30
Phthalic 5.28 8.93 17.00 3.65 11.72 8.08
Mean 5.16 9.36 17.49 4.22 12.25 8.21
Deviation +0.12 +0.23 £0.49 +0.19 +0.22 +0.18
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