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Introduction

The cyanation reaction of carbonyl compounds is one of the most powerful procedures for the synthesis of poly-functional
molecules [1]. Cyanohydrins or cyanohydrins trimethylsilyl ethers can easily be converted to ahydroxycarboxylic acids [2],
a-hydroxyaldehydes [3], p-aminoalcoholes [4], a-amino acid derivatives [5]. In addition, they also have been used for the
synthesis of insecticides [6], ferroelectrics, and liquid crystals [7,8]. Several useful cyanating reagents have been reported in
the literature [9]. Among various cyanating agents such as potassium or sodium cyanide and HCN, the use of trimethylsilyl
cyanide is safe and a more effective cyanide anion source for nucleophilic addition to carbonyl compounds under mild
conditions[10] Generally TMSCN reacts with a carbonyl compound in the presence of a catalyst. Many different catalysts
have been developed for this reaction [9]. Lewis acids and some other additives, both in stoichiometric and catalytic amounts
have been used as promoting agents for cyanating of carbonyl compounds [11]. In recent years, several optically active

catalysts for asymmetric synthesis of cyanohydrins have also been reported in the literature [12].

Recently, lanthanide triflates were also reported to be efficient catalysts in promoting cyanation reactions of carbonyl
compounds [13]. However, only few methods have been reported for the cyanation of substituted and functionalized ketones
[14]. Furthermore, many of these methods involve the use of expensive reagents, strongly acidic conditions and extended
reaction times. In addition, some of these methods are limited to simple aliphatic ketones and are not applicable to aryl
orsterically hindered ketones. Thus, there is still a need to develop a simple, convenient and efficient method for the
cyanation of both aliphatic and aromatic ketones using inexpensive and readily available reagents.

Polyoxometalates have proved to be good catalysts for various oxidations. They are applied in bulk or supported forms, and
both homogeneous and heterogeneous catalyses are possible. Due to their acidic and redox properties, heteropoly compounds
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(heteropoly acids and salts) are useful and versatile catalysts in a number of transformations. Since they exhibit weak
superacidic properties, they can be used in reactions requiring electrophilic catalysis [15]. Having these factors in mind, we
now wish to report that preyssler acid (Hi4sNaPsW500110) is an excellent and effective catalyst for preparation of various
cyanohydrin from carbonyl compounds with trimethylsily cyanide at room temperature.

The substrate scope of this method was investigated under standard reaction conditions, and the results are shown in Table 1.
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Benzaldehyde was chosen to optimize the reaction conditions, such as temperature, time, and molar ratio of solid praysler
acid to substrate. The reaction with both aldehydes and ketones afforded the corresponding cyanohydrins in excellent yields.
The reaction was conducted under the optimal conditions with various aromatic and aliphatic aldehydes and ketones. The
successful results are summarized in Table 2. In the case of benzaldehyde having an electron- donating group such as
tolualdehydes, the corresponding cyanohydrin could be obtained in good to high yields (entries 2-3). As regards
benzaldehyde having an electron-withdrawing group, the corresponding hydrine was also obtained in good to excellent yields
(entries 4-5).

Furthermore, we have found that this reaction is similarly effective for aromatic, aliphatic, and alicyclic ketones (entries 7-9)
to yield the corresponding cyanohydrins in good to high yields. Similarly, aliphatic aldehydes, octanal afforded cyanohydrins
in high yields (entire 10).

In summary, the paper describes a simple and efficient method for the cyanation of various functionalized and hindered
ketones with TMSCN using the cheap and readily available hetropoly acid as the catalyst. This method is effective for the
cyanation of both aliphatic as well as aromatic ketones. In addition to its efficiency, operational simplicity and mild reaction
conditions, this method provides high yields of products within a short time, which makes it a useful entry for the synthesis

of trimethylsilyl ethers of cyanohydrins.

General

Chemicals were purchased from Merck and Fluka Chemical Companies. Preyssler acid (HisNaPsW3,0119) Was prepared
according to the reported procedures [16]. All the products are known and were characterized by comparison of their physical
data with those reported in the literature. IR spectra were run on a Shimadzu model 8300 FT-IR spectrophotometer. NMR
spectra were recorded on a Bruker DPX-100. The purity of the products and the progress of the reactions were ccomplished
by TLC on silica-gel poly gram SILG/UV254 plates or by a Shimadzu Gas Chromatograph GC-14A instrument with a flame
ionization detector.
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Table 1: preparation of various cyanohydrin from carbonyl compounds with trimethylsily cyanide at room temperature.

General procedure
A mixture of a carbonyl compound (2 mmol), hetropoly acid praysler (0.01% mmol) and TMSCN (2.4 mmol) in CH,CI, (5

ml) was stirred at room temperature (r.t.). After complete conversion as indicated by TLC, the reaction mixture was quenched
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with water (15 mL) and extracted with dichloromethane (2x15 mL). The combined extracts were washed with 15% solution
of sodium thiosulphate, dried over anhydrous Na,SO,, and concentrated in vacuum. The resulting product was purified by
column chromatography on silica gel (Merck, 100-200 mesh, ethyl acetate hexane, 1:9) to afford the pure trimethylsilyl
derivative of the cyanohydrin.
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