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Fig. 2 Species distribution curves in the Al-o-KG system
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Fig. 3 Raman spectra of a-ketoglutarate and its Al complexes in
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Table 1 Energy of a-Ketoglutaric Acid and its Aluminum Complexes Calculated by using UFF in MM

(expreesed in kJ + mol -!)
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Fig. 7 'H NMR spectra of Al- «-KG precipitated solid in DMSO
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Reaction Mechantisms of Metal Complexes

Effect of Aluminum Ion on the a-Ketoglutarate Decarboxylation in Acidic Aqueous Solution

YANG Xiao-Di BAI Zhi-Ping BI Shu-Ping® LI Bai-Qin
( State Key Laboratory of Coordination Chemistry, Department of Chemistry, Nanjing University, Nanjing 210093)

The complexation and decarboxylation of a-ketoglutaric acid with Al in acidic aqueous solution and solid state
were studied with various analytical techniques. In a dilute aqueous acidic solution ( < 10 °mol - L'), a-KG
(L: Al=1:1) [AILH**, AIL*, AILH.,] at the carboxyl and carbonyl moieties
while the decarboxylation tendency is very weak. However, in a high dose reactant solution ( > 10 2mol « L™}),
(Lt Al=2:1) [AlL:", AlL,H_»*-] at pH 4 ~6.

Then, it promotes a-ketoglutarate tautomerization to 3, ‘y-unsaturated acid enolic structure, which is readily to

binds Al in a bidentate manner
Al ion coordinates with a-ketoglutarate in a bidentate manner

decarboxylate in the presence of Al’s electron-withdrawing effect. Finally, the decarboxylation product is also
formed. These results may help to further understand metal ions-catalyzed decarboxylation mechanism and Al in-

fluences on enzyme reactions in biological system.

Keywords: aluminum a-ketoglutarate complexation tautomerization

decarboxylation
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