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Solvolysis of Pyridoxal Hydrochloride in Alcohols* 

Yoshiko NAGATA, Reiko YODA and Yoshikazu MATSUSHIMA 

永田佳子，与田玲子，松島美一

No. 38 (1993) 

Pyridoxal phosphate, a biologically active form of vitamin B6, is an essential cofactor to 

many enzymes which catalyze amino acid reactions. The catalytic activities have been 

shown to be duplicated by pyridoxal in the absence of specific apo-protein. Studies on 

these nonenzymatic model reactions have greatly improved our understanding of its 

catalytic role. 

According to the established formulation of a general mechanism that explains the role 

of pyridoxal in the catalysis of both model and enzymatic reactions, the initial step of the 

reactions is formation of the Schiff base (aldimine) between pyridoxal and an amino acid. In 

aqueous solution, the formation of the aldimine of pyridoxal is incomplete even in the 

presence of one hundred fold excess of an amino acid. On the other hand, in alcoholic 

media the formation is almost complete at equimolar concentration. Many model reactions 

were carried out in alcoholic media, since these systems were considered to mimic the 

enzymes better. 

We reported a kinetic study on the formation of the aldimine in methanol in 1968. 

Freshly prepared methanol solution of pyridoxal was used in the study. On standing of出e

solution, however, the reproducibility of the kinetic data invariably became poor without 

any appreciable change m出eabsorption spectrum of the solution. The formation of 
pyridoxal acetal with the solvent was suspected but was not proved. Recent developments 

of HPLC and other analytical means o百eredfacile methods to solve the problem. 

HPLC, 1 H-NMR, MS and product analysis showed出atpyridoxal hydrochloride was 

solvolyzed in methanol to form pyridoxal monomethylacetal. The reaction followed first 

order kinetics with the rate constant of 1. 45×10-4 s-1 at 40 °C. The rate was not 

appreciably e油ancedin the presence of an excess amount of HCI. The reaction was 

greatly retarded by addition of an equimolar amount of KOH. The results showed出at出e

pyridinium-phenol species of pyridoxal hemiacetal is reactive. The reaction is responsible 

for the “aging”of alcoholic solutions of pyridoxal, which has caused poor reproducibility of 

出ekinetic data for the formation of Schi百baseswith amino acids. 

本 本報告は Chem.Pharrn. Bull., 41, 1019-1022 (1993）に発表
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