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It was found that thioboronite reacted with substituted ketene
(produced from &-haloacyl halide and zinc dust) and carbonyl com-
pounds to give the corresponding %-substituted @-hydroxyalkane-
thioates in good yields. Also, it was established that g@-hydroxy-
alkanoates were obtained in good yields by utilizing aluminum
alkoxide in place of thioboronite in the above reaction.

We recently reported a convenient method for the preparation of g-hydroxy-
alkanethioates (IV) by the reaction of thioboronite (I) and carbonyl compounds
with ketene (II) and it was confirmed that the reaction proceeded through an
intermediate, vinyloxyborane (III), formed from thioboronite and ketene, as

sketched in the following scheme.lyv3)
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On the other hand, it is well known4a’b) that substituted ketenes can be pre-
pared by dehalogenation of &~haloacyl halides (V) with zinc dust. Based on the
facts, a method for the preparation of d-substituted @-hydroxyalkanethioates by
utilizing substituted ketenes in place of free ketene (II) in the above equation

was investigated.
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It was found that various g@-hydroxyalkanethioates were obtained in good yields
as shown in Table I. A typical reaction procedure is shown in the following; a
mixture of zinc dust (0.325 g, 5.0 mmol), 2,2-dichloroacetyl chloride (0.265 g, 1.8
mmol), phenyl di-n-butylthioboronite (0.281 g, 1.2 mmol) and benzaldehyde (0.106 g,
1.0 mmol) in 20 ml dry ether was refluxed for 2 hr under argon. The mixture was
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then cooled to room temperature and the remaining zinc was separated by filtration.
After removal of ether, an oily substance was treated with 1 ml of 30% H202 in
methanol (20 ml) at 0°C. The solution was allowed to stand overnight at room
temperature and methanol was evaporated in vacuo. The resulting mixture was ex-
tracted with ether and the ether layer was washed with 5% solution of sodium bi-
carbonate and dried over anhydrous sodium sulfate. After removal of the solvent,
the residue was chromatographed over silica gel to obtain 0.233 g (82%) of S-phenyl
d-chloro-B-hydroxyhydrocinnamethioate (m.p. 70-71°).

Table I. Yields of &-substituted . Table II. Yields of g-hydroxy
B -hydroxyalkanethioates (VI) alkanoates (IX)
Carbonyl Isolated yielda),% Carbonyl Compounds Yielda),%
Acyl Compounds|
halides PhCHO «5 PhCHO 83
l PhCH=CHCHO 81
BrCHZCOBr 80 90 PhCHZCHZCHO 80
CH3CHBrCOBr 85 82 CH3(CH2)5CH0 57
(CH3)2CBrCOBr 82 67
a) The thioates and the alkanoates were
ClZCHCOCI 82 80 confirmed by IR and PMR spectra.
C13CCOC1 81 84

Next, analogous reactions by using aluminum alkoxide in place of thioboronite
in the above reaction were tried with the expectation that the intermediate (VIII),
probably formed by the reaction of aluminum alkoxide with ketene, would exhibit the
same reactivity toward carbonyl compounds. It was established that g -hydroxy
alkanoates are prepared in good yields by the reaction of aluminum isopropoxides),
ketene and carbonyl compounds, as expected. Aluminum isopropoxide (2.0 mmol in
hexane solution) and benzaldehyde (0.213 g, 2.0 mmol) in 20 ml dry ether were
treated with ketene at 0°C for 20 min. After stirring for 30 min at 0°C, 6 ml
of 1 N HCl solution was added and then extracted with ether. The ether layer was
dried over anhydrous sodium sulfate. Ether was evaporated and the residue was
chromatographed over silica gel to obtain 0.347 g (83%) of isopropyl g-hydroxy-
hydrocinnamate. The results are listed in Table II.
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