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ABSTRACT
Knoevenagel condensation of malononitrile with aromatic aldehydes under
ultrasound irradiation in water results in the formation of  the
arylmethylenemalononitriles in high yields within 80 min, without addi-
tion any catalyst.                 2006 Trade Science Inc. -INDIA

Web Publication Date : 23rd September, 2006

INTRODUCTION

Arylmethylenemalononitriles have attracted
strong interest because of their increasing applica-
tions in industry, agriculture, medicine and
biologicalscience[1]. Also they are important interme-
diates for cyclization reactions[2]. Preparation of
arylmethylenemalononitriles is generally catalyst by
bases[3-5], or Lewis acids[6] in organic solvents. These
methods suffer from drawbacks such as longer reac-
tion time, high temperature, or necessary catalyst.
Ultrasound irradiation has increasingly been used in
organic synthesis recent years. A lot of  organic reac-
tions can be carried out in higher yield, shorter reac-
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SCHEME 1: Synthesis of  arylmethylenemalononitriles

TABLE 1: Solvents effect on the yield of  (3a).

Entry Solvent Time (min) Yield (%) 
1 H2O 60 85 
2 EtOH 60 84 
3 DMF 60 87 
4 THF 60 48 

tion time and milder conditions under ultrasound ir-
radiation in organic solvents[7]. Recently, there is
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growing interest in synthetic organic reactions in
water that are environment-friendly[8-9]. Herein, we
would like to report a green procedure for synthesis
of arylmethylenemalononitriles under ultrasound ir-
radiation in aqueous media (SCHEME 1).

The results are summarized in TABLE 1 and 2.
It can easily be seen that the condensation of a se-
ries of aldehydes with malononitrile leading to
arylmethylenemalononitriles give good yields under
ultrasound irradiation. To better understand the sol-
vent effect on the reaction, solvents with difficult
properties were employed in the model reaction be-
tween benzaldehyde and malononitrile. The data re-
ported in TABLE 1 showed that the reaction is fa-
vored in polar ones. We selected water as the me-
dium of choice because it displays some advantages
due to its low cost, no inflammability and easy prod-
uct isolation by filtration. The ultrasound technique
represented a better procedure in terms of  the high
yield, milder reaction and easier workup. As shown
in TABLE 2, the condensation of aldehydes (1) and
malononitrile (2) affords product (3) in good yield
in water. More importantly, aromatic aldehydes car-
rying either election-donating or electron-withdraw-
ing subsituents all reacted very well, giving excellent
yields.

In conclusion, we have described a clean and ef-
ficient procedure for the preparation of
arylidenemalononitriles in water with no catalyst
under ultrasound irradiation.

TABLE 2: Synthesis of  arylmethylenemalononitriles under ultrasound

m.p. (ºC) 
Entry Ar Time 

(min) 
Yield 
(%) Found Reported[10] 

a C6H5 60 85 82-83 82-83 
b 3-ClC6H4 40 82 120-121 121-122 
c 4-ClC6H4 40 86 161-162 162-163 
d 2,4-Cl2C6H3 50 85 153-154 155-156 
e 3,4-(OCH2O)C6H3 80 93 201-202 201-202 
f 4-NO2C6H4 40 90 162-163 161.5-162 
g 2-OHC6H4 80 85 161-162 163-164 
h 4-OHC6H4 80 89 185-186 187-188 
i 4-OCH3C6H4 80 91 113-114 113.5-114 
j 4-(CH3)2NC6H4 80 82 180-181 180-181 
k 4-OH-3-OCH3C6H3 80 87 136-137 137-138 

ACKNOWLEDGEMENT

We acknowledge Natural Science Foundation of
Hebei University (Q200404).

REFERENCES

[1] F.Freeman; Chem. Rev., 80, 329 (1980).
[2] E.Campaigne, S.W.Schneller; Synthesis, 705 (1976).
[3] (a) S.Cenini, F.Porta, M.Pizzotti, G.La Monica; J.

Chem.Soc., Dalton Trans., 355 (1984).
(b) A.Robert, S.Jaguelin, J.L.Guinamant; Tetrahedron,

42, 2275 (1986).
[4] I.G.Binev, Y.I.Binev, B.A.Stamboliyska et al; J.Mol.

Struct., 435, 235 (1997).
[5] G.Brufola, F.Fringuelli, O.Piermatti, F.Pizzo; Hetero-

cycles, 43, 1257 (1996).
[6] (a) P.S.Rao, R.V.Venkataratnam; Tetrahedron Lett., 32,

5821 (1991).
(b) D.Prajapati, J.Sandhu, S.Jagir; Chem.Lett., 1945

(1992).
(c) D.Prajapati, J.S.Sandhu; J.Chem.Soc., Perkin Trans.,

1, 739 (1993).
[7] J.T.Li, Y.J.Bian, H.J.Zang, T.S.Li; Synth.Commun., 32,

547 (2002).
[8] J.T.Li, J.H.Han, J.H.Yang, T.S Li; Ultrason. Sonochem.,

9, 237 (2002).
[9] F.Bigi, L.Chesini, R.Maggi, G.Sartori; J.Org.Chem.,

64, 1033 (1994).
[10] F.Bigi, M.L.Conforti, R.Maggi, A.Piccinno, G.Sartori;

Green Chem., 2, 101 (2000).
[11] Z.J.Ren, W.G.Cao, W.Q.Tong; Synth.Commun., 32,

3475 (2002).


