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a-Aminonitriles are important intermediates for the synthesis of a-amino

acids[1] and various nitrogen-containing heterocycles[2] such as imidazoles

and thiadiazoles. They are usually prepared by the nucleophilic addition of

cyanide anion to the imines.[3] The classical Strecker reaction is generally

carried out with alkaline cyanides in aqueous solution. Subsequently,

several modifications of the Strecker reaction have been reported using a

variety of cyanating agents such as a-trimethylsiloxynitriles and diethyl phos-

phorocyanidate under various reaction conditions.[4] The use of trimethylsilyl

cyanide is a safer and more effective cyanide anion source for the nucleophilic

addition reactions of imines under mild conditions.[5] However, many of these

methods involve the use of expensive reagents and extended reaction times,

harsh conditions, and tedious aqueous workup, leading to the generation of
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a large amount of toxic waste. Also, recent one-pot procedures have been

developed for this transformation.[6]

Recently we have reported the ability of ferric perchlorate as catalyst for

transformations in organic syntheses.[7] In continuation of our work to develop

new synthetic methodologies,[8] we herein report that ferric perchlorate, which

acts as a mild Lewis acid, might be a useful and inexpensive catalyst for the

synthesis of a-aminonitrile.

The reaction of aldehydes and amines with trimethylsilylcyanide (TMSCN)

in the presence of a catalytic amount of ferric perchlorate afforded the correspond-

ing a-aminonitriles in acetonitrile as a solvent in high yields (Scheme 1,

Table 1). The reaction is successful using amines with a variety of aldehydes

but not ketones. These three-component coupling reactions proceeded effi-

ciently at ambient temperature with high selectivity. No cyanohydrin tri-

methylsilyl ethers (an adduct between an aldehyde and trimethylsilyl cynide)

were obtained under these reaction conditions. This is because of the rapid

formation and activation of the imines by ferric perchlorate. The reactions are

clean and highly selective, affording exclusively a-aminonitriles in high yields

in a relatively short reaction time. This method is equally effective with

aldehydes bearing electron-withdrawing substituents in the aromatic ring.

In summary, we describe a simple, convenient, and practical method for

the synthesis of a-aminonitriles through a one-pot, three-component coupling

of aldehydes, amines, and trimethylsilyl cyanide using ferric perchlorate. The

major advantage of this method is that it is truly a one-pot procedure that does

not require a separate step to prepare an imine for subsequent use. The signifi-

cant features of this method include operational simplicity, inexpensive

reagents, no need for any additive to promote the reaction, high yields of

products, and the use of relatively nontoxic reagents and solvents.

EXPERIMENTAL

General Procedure for the Preparation of a-Aminonitriles

A mixture of aldehyde (1 mmol), amine (1 mmol), trimethylsilyl cyanide

(1.1 mmol), and Fe(ClO4)3 (0.1 mmol, 0.05 g) in acetonitrile (5 mL) was

stirred at room temperature for an appropriate time (Table 1). After com-

pletion of the reaction, as monitored by thin-layer chromatography (TLC), a

Scheme 1.
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Table 1. Ferric perchlorate–promoted synthesis of a-aminonitriles using trimethylsilyl cyanide

Entry Aldehyde Amine Time (h)

Mp (8C)

Yield (%)Observed Found

1 Benzaldehyde Aniline 3.0 70–73 73–74[9] 95

2 Benzaldehyde Furfurylamine 3.0 Oil Yellow liq.[9] 83

3 4-Chlorobenzaldehyde Aniline 4.0 105–108 109–112[9] 94

4 4-Chlorobenzaldehyde 4-Chloroaniline 2.5 90–102 — 95

5 4-Chlorobenzaldehyde Furfurylamine 2.0 Oil — 70

6 2- Chlorobenzaldehyde 4-Chloroaniline 5.0 95–100 — 90

7 2- Chlorobenzaldehyde Aniline 150–158 — 80

8 4-Methyl benzaldehyde Aniline 4.0 74–76 76–78[9] 92

9 4-Methyl benzaldehyde 4-Chloroaniline 4.0 103–110 — 88

10 4-Methoxybenzaldehyde Aniline 3.0 92–96 94–95[9] 96

11 2-Ethoxybenzaldehyde Furfurylamine 3.0 Oil Yellow liq.[9] 83

12 4-Isoprpylbenzaldehyde Aniline 3.0 63–72 — 94

13 4-Isoprpylbenzaldehyde Furfurylamine 2.5 Oil — 97

14 4-Nitrobenzaldehyde Furfurylamine 5.0 Oil — 85

15 4-Nitrobenzaldehyde 4-Chloroaniline 6.0 160–200 — 80

16 2-Naphtaldehyde 4-chloroanilin 5.0 115–120 — 91

17 4-Methoxybenzaldehyde 4-chloroanilin 4.0 71–77 — 86
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10% NaHCO3 solution (15 mL) was added. Workup and purification over

silica gel gave the corresponding a-aminonitriles in high yields.

Spectral Data for Selected Compounds

2-(N-Anilino)-2-(4-chlorophenyl)acetonitrile (entry 3). 1H NMR (300 MHz,

CDCl3) d 4.01 (br s, 1H), 5.39 s, 1H), 6.75 (d, J ¼ 8 Hz, 2H), 6.91

(t, J ¼ 7.8 Hz, 1H), 7.15 (t, J ¼ 7.9 Hz, 2H), 7.38 (d, J ¼ 7.8 Hz, 2H), 7.61

(d, J ¼ 8 Hz, 2H); 13C NMR (75 MHz, CDCl3) d 49.7, 114.2, 117.7, 120.8,

128.5, 129.4, 129.6, 132.3, 135.5, 144.4; EIMS m/z 242 and 244 (Mþ ), 149,

114, 91, 77, 59.

2-(N-furfurylamino)-2-phenylacetonitrile (entry 2). 1H NMR (300 MHz,

CDCl3) 1.82 (br s, 1H), 4.01 (s, 2H), 4.79 (s, 1H), 6.21–6.41 (m, 2H),

7.31–7.56 (m, 6H); EIMS m/z 212 (Mþ), 186, 81, 77.
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