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Various kinds of cyanohydrin esters can be obtained in good to
excellent yields from aldehydes by treatment with acyl cyanides in
a heterogeneous mixture of aqueous potassium carbonate and ace-
tonitrile.

Cyanohydrin esters serve as important precursors to
many useful organic compounds, and they are usually
prepared from cyanohydrins by acylation with the appro-
priate acyl halide or acid anhydride.! However, alterna-
tive methods by treatment of aldehydes with acyl halides
in aqueous cyanide solution,? or with acyl cyanides in
aqueous alkaline solution® appear to be attractive for
the direct preparation of cyanohydrin esters from alde-
hydes. Since such acylating reagents are susceptible to
hydrolysis and, particularly aliphatic aldehydes having
an o-hydrogen atom, readily undergo aldol condensation
under alkaline conditions, the reaction in aqueous media
has been believed to be less preferable in order to effec-
tively obtain the desired products. Consequently, several
modified methods have been proposed, for example, em-
ploying a phase-transfer catalyst.*> More recently, it has
also been reported that Bu;SnCN is an efficient catalyst
for the addition of acyl cyanides to aldehydes.®

We report the simple procedure for the preparation of
cyanohydrin esters 3 by the reaction of aldehydes 2 with
acyl cyanides 1 without using special reagents. The ad-
dition reaction was performed by adding a solution hav-
ing a slight excess of acyl cyanide in acetonitrile into a
heterogeneous mixture consisting of the aldehyde, acet-
onitrile, and aqueous potassium carbonate with vigorous
stirring at an ice bath temperature. The corresponding
cyanohydrin esters were isolated from the organic layer
in good to excellent yields by distillation or recrystalli-
zation (Table). ’

The present reaction is quite general and successful for
preparing a wide variety of cyanohydrin esters 3. The
required amount of potassium carbonate was approxi-
mately 25 mol% for the aldehyde. The use of a stronger
base, such as sodium hydroxide, instead of potassium
carbonate gave lower yields of 3, due to the hydrolysis
of acyl cyanides and aldol condensation in the case of
aliphatic aldehydes. As the reaction medium, a mixture
of acetonitrile and water resulted in the optimum con-
version into 3. The replacement of acetonitrile with an-
other aprotic solvent, such as propionitrile, benzene,
chloroform or DMF drastically decreased the yield. Also,
the presence of water was essential for the formation of
3. For example, when the same reaction between benzal-
dehyde and benzoyl cyanide was run without adding
water, the yield of 3 was only about 15 %. Also, during
the reaction in aqueous potassium carbonate without
using acetonitrile, the yield did not exceed 50 %.

Although the reason for the remarkable effect of the
mixed solvent of acetonitrile-water for the formation of
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3 is not yet clear, the high yields of 3 observed here
indicates that both the alkaline sensitive substrates 1 and
2 are protected from water in the organic phase, and that
the key steps during the reaction take place at the hy-
drophobic interfacial layer.

The present reaction most likely involves the formation
of the cyanohydrin anion as has already been reported
by Thesing and Photis.!> A catalytic amount of cyanide
ion that is generated by hydrolysis of acyl cyanide adds
to the aldehyde affording the cyanohydrin anion, which
is very rapidly trapped by acyl cyanide. The regenerated
cyanide ions act as the catalyst again. Indeed, the reaction
was essentially completed within 10 minutes in most
cases.

Attempts to extend this reaction to ketones were unsuc-
cessful. With acetone and cyclohexanone, the yield of the
corresponding 3 was less than 10% each even if the
reaction was continued for a long time.

The aldehydes used were purchased and distilled before use. Acetyl
cyanide,” methyl cyanoformate,® and benzoyl cyanides® were pre-
pared by methods published in the literature. K,CO, and MeCN
were commercial products and were used without further purifica-
tion.

Cyanohydrin Esters 3a—o0; General Procedure:

To a heterogencous mixture consisting of MeCN (10mL) and
K,CO; (5 mmol) in H,O (6 mL) was added a solution of aldehyde
(20 mmol) in MeCN (10 mL) with vigorous stirring in an ice-water
bath. A solution of acyl cyanide (22 mmol) in MeCN (10 mL) was
then added dropwise over a period of 10 min, and the stirring was
continued for 1 h at r.t. For the preparation of 3b and 3j, acyl
cyanides (2 equiv) and K,CO, (10 mmol) were used, and the stirring
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was continued for 3 h. After the reaction was complete, the aqueous
layer was removed, and the organic layer was washed with brine
(2x50mL), dried (MgSO,), and evaporated. The residue was re-
crystallized from EtOH or distilled in vacuo. The isolated yields
are shown in the Table.
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