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Scheme 1 Structure and computational models of phenoxy acetic acids
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Table 1 Acid dissociation constants of the phenoxy acetic acids
Compd. pK (K ) PK pK pK
1 3.15 - - -
2 2.85 7.08 - -
3 3.49 8. 47 - -
4 3.18 3.36 - -
5 3.32 9. 80 - -
6 3.47 4.78 10.12 -
7 3.53 4.02 9.80 10. 57
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Table 2 The ratio of bond charge density( f) for different carboxyl group in phenoxy acetic acids
Bond charge density (©) .
C 1. Bond t - (Po_/ Pe—o)
ompd ond type O*H C*O f O0—H cC—0
C3—02—HI1 0. 966 53 1. 139 22 0. 848 39
2 C3—02—HI1 0.948 87 1. 143 53 0. 82977
C5—04—H2 0.967 87 1. 130 28 0. 856 31
3 C3—02—HI1 0.967 92 1. 132 78 0. 854 46
C6—05—H2 0.967 93 1.132 72 0.854 52
4 C3—02—HI1 0. 967 65 1. 134 83 0. 852 68
C6—O05—H2 0.967 74 1. 134 17 0. 853 26
5 C3—02—HI1 0.967 87 1. 133 97 0. 853 52
C6—O05—H2 0. 967 88 1. 133 99 0. 853 52
6 C3—02—HI1 0.967 82 1. 133 70 0. 853 68
C6—O05—H2 0. 967 50 1. 130 94 0. 855 48
C9—O08—H3 0.967 84 1. 132 88 0. 854 32
7 C3—02—HI1 0.968 42 1. 132 24 0. 855 31
C6—O05—H2 0. 967 98 1. 131 39 0. 855 57
C9—O08—H3 0. 968 23 1. 131 98 0. 855 34
C11—010—H4 0. 968 94 1. 132 15 0. 855 84
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Determination and Quantum Chemical Calculation of
the Acid Dissociation Constants of Some
Phenoxy Acetic Acids

ZHANG Jian-Feng ', HU Yue-Hua”, WANG Dian-Zuo’, WEI Dong-Zhi
(“Research Institute of Biochemistry, East China University of Science and Technology, Shanghai 200237;
bSchool of Resources Processing and Bioengineering, Central South University, Changsha)

Abstract The acid dissociation constants of seven phenoxy acetic acids were determined by potentiometric
titration. It has been shown that phenoxy acetic acids ex hibit stronger acidity than both acetic acid and ben-
zoic acid due to the induction and conjugation of the oxygen atom on —OCH2COOH that links to the ben-
zene ring. Acidity of phenoxy acetic acids containing two or more —0OCH2COOH groups is lower than that
of phenoxy acetic acid by reason of electron donation of oxygen atom to the benzene ring. Quantum chemi-
cal calculation of the phenoxy acetic acids was carried out using CNDO/2 method. The bond charge density
(0) of O—H and C—O0 bond in carboxyl group of seven phenoxy acetic acids was calculated, and the value
f=Po—n/Pc—o0, was figured out. The f value of the carboxyl group in phenoxy acetic acid as well as the f
values of the most likely dissociated carboxyl group in other six phenoxyl acetic acid derivatives are changed
in the corresponding change order of their pK, or pKai values. It is concluded that the f value can be used
as a judgement criterion of relative acidity for phenoxy acetic acids.
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