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We have observed that x-ketohemimercaptals, formed (2) by equilibrating &x-ketoaldehyde monohydrates
with thiols (3), rearrange exceedingly slowly in the presence of one equivalent of sodium acetate {180 h) and
somewhat faster in the presence of an equivalent of a tertiary amine (4) such as N-methylpyrrolidine (23 h).
However, when magnesium nitrate hexahydrate (0.5 equivalent), or other metal salts (5), was added to
these reaction mixtures containing the &-ketohemimercaptal, the rate (6) of rearrangement to the corresponding
x-hydroxythiolester was increased by a factor of about 30 and was complete within 7 h in the case of sodium

acetate and 0.7 h for N-methylpyrrolidine in isolated yields as high as 95%.
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The oc-ketohemimercaptals and a-hydroxythiolesters were fully characterized by spectroscopic and analyt-
ical methods. The most revealing data, using R = methyl and R'= butyl as an example, were as follows: the
o-ketohemimercaptal showed strong characteristic bands at 3480 em™! and 1720 cm']; ond a methyl singlet at
7.687 and a tertiary hydrogen singlet at 4.757. In contrast, the &-hydroxythiolester showed charocteristic
absorption at 3540 em™! and 168071 (7) and a methy| doublet centered at 8.637(J = 7Hz) and a tertiary proton
quartet centered at 5.747 (J =7Hz).

When the reaction was run in DMF-D,0 (75~25%) approximately 80% deuterium (8) was incorporated at
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the tertiary proton position, as determined by nmr, eliminating the possibility of an intramolecular hydride shift
(4a, 9, 10). At this time we suggest the mechanism for this reaction outlined in Scheme 1. This mechanism
embodies the marked effect of the metal cation on the rate of the reaction, the necessity of base (Il), and the
incorporation of deuterium.

The pertinence of this study to the glyoxalase | enzyme system (12) will be discussed elsewhere.
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