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Cyanohydrins1 occupy very important role in organic

synthesis due to its synthetic versatility that can easily be

converted into various polyfuntionalized building blocks,

including α-hydroxy compounds and β-amino alcohols.

Diorganotin dichloride2 catalyzes the addition of trimethyl-

silyl cyanide (TMSCN) to various ketones and aldehydes. A

very similar addition to the carbonyl compounds3 was also

found to be catalyzed by copper(II) triflate. Silylcyanation of

aromatic ketones4 is strongly promoted in organic solutions

of lithium perchlorate and lithium tetrafluoroborate. Layered

zirconium hydrogen phosphate exchanged with potassium

ion5 was found to be an efficient catalyst for silylcyanation

of carbonyl compounds. Indium tribromide (InBr3)
6 is a very

effective catalyst for the addition of TMSCN to function-

alized ketones. Silylylcyanations of ketones7 were also

initiated by N-Oxides/Ti(iPro)4 as the catalysts. Chiral salen-

titanium complex8 proved to be an effective catalyst for the

enantioselective silylcyanation of aldehydes. A new bifunc-

tional asymmetric catalyst9 was devised for the silylcyana-

tion of various aldehydes. It9 is assumed that aluminium

would work as a Lewis acid to activate the carbonyl group

and the oxygen atom of the phosphine oxide would work as

a Lewis base to activate the silylated nucleophiles. The

asymmetric addition of TMSCN to aldehydes10 can be

catalyzed by chiral (salen) titanium complexes. Chiral

(salen) VO catalyst11 is found to be more enantioselective

than the previous titanium-based systems10 for the silyl-

cyanation. Various metal salts2-11 have been employed as the

catalyst for the silylcyanation of carbonyl compounds.

Potassium fluoride (KF)12 has been the catalyst for silyl-

cyanation of 2-octanone with the yield of only 20%. We

wish to herein report the example of silylcyanation of

aldehydes by using various alkali metal fluorides.

Benzaldehyde reacts with TMSCN in CH3CN under the

influence of various catalysts (LiF, NaF, KF, and RbF) to

give the trimethylsilyl ethers. The result indicates that KF

and RbF can be the prominent catalyst for the silylcyanation.

Both catalysts require only 2 mol % content for the 100 %

conversion of benzaldehyde within 20 min (Table 1).

However, RbF gives a little lower yield of silyl ethers (yield:

93%). KF was chosen as the best catalyst for the silyl-

cyanation of various aldehydes (Table 2). Variously sub-

stituted benzaldehydes (enrtries 1-6) add to TMSCN to give

trimethylsilyl ethers over 95% yield. This indicates that

substituent effect is not serious matter for the reactions.

Allylic aldehydes (entries 7 and 8) undergo smooth silyl-

cyanation with excellent yield. Cyclic aldehydes (entries 9

and 10) can be easily transformed into the silylethers without

difficulty. 2-Furaldehyde, a heterocyclic aldehyde (entry 11)

gives corresponding silylether with the high yield. This

result indicates that KF can selectively activate the carbonyl

function keeping the furan ring intact. The order of catalytic

activity of RbF, KF > NaF > LiF could be ascribed to degree

of ionization of the salts into the metal cation and fluoride

anion. The yield is even better than the silylcyanation

catalyzed by zirconium complex.13 The result is indicated in

the Table 2. The possible mechanism for the reaction is as

follows (Scheme 1). Fluoride anion (F–) adds to TMSCN to

give 1. 1 reacts with the aldehyde for formation of 2 that

eliminates F– to produce 3.

A very effective catalytic system for silylcyanation of

various kinds of aldehydes have been developed. The mild

experimental conditions, extremely short reaction time,

inexpensive catalyst and the wide range of substrate

Table 1. Trimethylsilylcyanation of Benzaldehyde with Various
Catalysts

Entry Substrate Catalyst Conversion (%)a,b

1 LiF 32

2 NaF 81

3 KF 100

4 RbF 100

aConversion was measured without separation of reaction mixture. The
quantities of the reagents are as follows, C6H5CHO (10 mmol), TMSCN
(15 mmol), MF (2 mol %), CH3CN (10 mL). bSolvent is CH3CN and the
reaction time is within 20 min.

Scheme 1
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applicability represent the notable features of this procedure.

Although variety of catalysts are known KF retains great

potential for this reactions in terms of yield and reaction

time. 

Experimental Section

Silylcyanation of the Aldehydes. Aldehyde (10 mmol),

TMSCN (15 mmol) and KF (0.2 mmol) were dissolved in 10

mL CH3CN and reacted for 20 min. The reaction mixture

was dried to dryness with rotary evaporator. To this dried

mixture 25 mL of H2O was added which was extracted with

60 mL of CH2Cl2 four times. CH2Cl2 solution was dried on

MgSO4 and distilled on vacuum. This was on silica gel

chromatography (hexane : ethyl acetate = 9 : 1) to give the

pure sample. 1H and 13C NMR and HRMS were taken for

the purified samples.
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Table 2. Trimethylsilylcyanation of Various Aldehydes with KF as
Catalyst

Entry Substrate Yielda,b

1
98%

97%13

2
97%

95%13

3
95%

93%13

4
98%

96%13

5
96%

94%13

6
98%

96%13

7
99%

96%13

8
97%

91%13

9 97%

10
98%

95%13

11
96%

95%13

aIsolated yield. bSolvent is CH3CN and the reaction time was within 20
min. The stoichiometry of the reaction is as follows, RCHO (10 mmol),
Me3SiCN (15 mmol), KF (0.2 mmol), CH3CN (10 mL).


