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On the mechanism of thiamine action, Breslow (1) proposed that the 2-position
of the Yhiozole ring In thiomine might be the center of Miomine octivity. In ¥his

connection, Krampitz and his co-workers (2) synthesized I.
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Although it was reported that thiamine hydrochloride reacts with 3 moles of
sodium hydroxidé to form the sodium salt (I) of a thiol form in which the thiazole
ring has been opened (3), we have found that the neutral form of thiamine (Ill) can
be isolated as a crystalline solid under certain condition. When this "neutral form

thiomine™ was allowed to react with diethyl benzoylphosphonate (1V), 2-benzoy!-
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3~{2-methyl-4~amino~5-pyrimidylimethyl~4~methy|-5-(2-berzoyioxy}ethyl~
thiazoline (Benzo-Thiamine) (V) was obtained in 54% yield as a crystalline
product, m.p. 163-164° (decomp.). We call this Takamizawa's reaction, On
hydrolysis V gave V1. Oxidation of V and VI with hydrogen peroxide in acetic
acid let to 2-benzoyl-2~hydroxy~3-{2-methyl-4-amino-5-pyrimidy!)methy|-4-
methyl-5~(2-benzoyloxy)ethylthiazoline (VII), m.p. 174-174.5° (decomp.) ond
2-benzoyl-2-hydroxy=-3-(2-methyl~4-amino=-5-pyrimidy|)methy|-4-methy{-5-(2-
hydroxy)ethylthiazoline (VIH), m.p. 197-198° (decomp.}, respectively. The
structures of these new compounds, V, VI, VII, and Vi, were confirmed from
the following experiments. VI, on oxidation with chromium trioxide in acetic acid,
gave thiomine thiazolone (XIV) and benzoic acid. Treatment of Vi with potassium
permanganate in acetic acid afforded 2-methyl~4-amino-5-(phenylglyoxaloyl)~
aminomethylpyrimidine (IX). Dehydration of V with phosphoryl chicride gave the
expected tricyclic compound (XII), m.p. 196~198° (decomp.}. Subsequent ring
fission of XIH with sodium hydroxide furnished V| with loss of benzoic acid. VilI,
on treatment with acetic anhydride, formed the diacetate (X1), m.p. 160-162°
(decomp.). When a solution of VIH in N-hydrochloric acid was allowed to stand
at room temperature, thiamine and benzoic acid were obtained in 90% yieid.
Oxidation of VIl with 4/3 mole of potassium permanganate in N-potassium
hydroxide solution gave 2-pher.1yl-3-oxo-4—(2-merhy|-4-amino—5-pyrimidyl)-
methyl-5-methyl-6-(2-hydroxy)ethyl~2 3-dihydro-1 4-oxazine (X}, m.p. 197-198°
{decomp.} in 80% yield. The structure of X follows from that the ozonolysis of X

produced 2-methyl-4-amino~5-(mandeloy!)aminomethylpyrimidine (XIl).
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The Mechanism of the Takamizawa's reaction.
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