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Abstract: This paper reported the solvent-free Knoevenagel condensation of aromatic aldehydes and malononitrile at
room temperature without catalyst, a series of benzylidene compounds were synthesized in high yields. Structure of all
compounds was analyzed by 'HNMR, *CNMR, and IR. The results showed that this method has advantages of mild
reaction conditions and that the operation is simple, convenient post-processing, high yield, and friendly to environment.
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2-(2-Bromobenzylidene) malononitrile (3j): 7% #

10

[, 772 86%, m.p. 92°C~93°C; '"HNMR (300 MHz,
CDCly): 88.21 (s, 1H), 8.11(d,J=7.5, 1H), 7.73 (d,J
=7.8, 1H), 7.44~7.52 (m, 2H) ppm; “CNMR (75 MHz,
CDCly): §158.7, 135.0, 134.0, 130.8, 129.8, 128.4,
126.4, 113.2, 111.9, 85.9 ppm; IR (KBr) v: 2227 (CN)
cem ',

2-(3,4-Dimethoxybenzylidene) malononitrile (3k):
FEA, 775 70%, m.p. 151°C~152°C; "H NMR (300
MHz, CDCls): 8 7.66 (s, 1H),7.63 (s, 1H),7.37 (d, J=8.4,
1H), 6.95 (t,J = 8.4, 1H), 3.97 (s, 3H), 3.92 (s, 3H) ppm;
BCNMR (75 MHz, CDCl3): § 159.1, 154.8, 149.5, 129.5,
128.9, 128.2, 124.2, 120.6, 120.2, 114.1, 111.0, 110.7,
78.4, 56.3 ppm; IR (KBr)v: 2222 (CN)cm ',

Ethyl 2-cyano-3-(2-nitrophenyl)acrylate (31):
&4, 72 2% 83%, m.p. 104°C~105°C ; 'HNMR (300 MHz,
CDCly): §8.72 (s, 1H), 8.28 (d, /= 7.8, 1H), 7.81~7.85
(m, 1H), 7.71~7.74 (m, 1H), 4.43 (q,J=7.2,2H), 1.41
(t, J = 7.2, 3H) ppm; “CNMR (75 MHz, CDCly): §
161.5, 153.1, 147.8, 134.5, 132.1, 130.6, 128.1,
125.4, 113.9, 108.6, 63.1, 14.1 ppm; IR (KBr) v:2229
(CN),1724 (C=0)cm ',

2-(2-Hydroxybenzylidene)malononitrile (5a): &3
tafE A, 723 80%, m.p. 151°C~152°C; 'HNMR (300
MHz, DMSO-dg): & 7.49 (s, 1H), 7.47, (s, 1H), 7.44 (d,
J=17.8,1H), 7.40 (t,J=7.4, 1H), 724 (t,J=7.4, 1H),
7.10 (d, J = 7.8, 1H) ppm; "“CNMR (75 MHz,
DMSO-d): & 163.9, 150.1, 130.6, 129.2, 125.4, 119.8,
118.3, 116.8, 113.5, 113.3, 85.7 ppm; IR (KBr) v:
3334 (OH), 2194 (CN)cm ',

2-(5-Bromo-2-hydroxybenzylidene) malononitrile
(5b): RFE A, F2F 89%, m.p. 155C~157C;
'HNMR (300 MHz, CDCl3): & 10.92 (s, 1H), 9.83 (s,
1H), 7.73 (s, 1H), 7.60 (d, J = 9.0, 1H), 6.89 (d, J=9.0,
1H) ppm; “CNMR (75 MHz, CDCl;): & 195.4, 160.5,
139.7, 135.6, 129.4, 121.7, 119.8, 111.3, 87.5 ppm;
IR (KBr) v: 3346 (OH), 2189 (CN)cm ',

2-(5-Chloro-2-hydroxybenzylidene)malononitrile
(5c): EEEEMA, F2F 86%, m.p. 153°C~154C;
'HNMR (300 MHz, DMSO-d;): & 8.96 (s, 1H), 8.26 (d,
J=8.5,1H), 7.67 (d,J=9.2, 1H), 7.21 (s, 1H), 5.81 (s,
1H) ppm; “CNMR (75 MHz, DMSO-dy): & 162.1,
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152.1, 148.0, 133.9, 129.3, 129.1, 128.7, 124.4,
115.3, 106.2, 85.3 ppm; IR (KBr) v: 3307 (OH), 2233
(CN)em™ ',
2-(2-Hydroxy-5-nitrobenzylidene)malononitrile

(5d): WwFEAFE A, FEF 92%, mp. 168°C~169C;
'HNMR (300 MHz, DMSO-d,): 9.29 (s, 1H), 8.48 (s,
1H), 8.34 (d, J=9.03, 1H), 7.75 (s, 1H), 7.36 (d, J= 9.0,
1H) ppm; “CNMR (75 MHz, DMSO-dy): & 189.5,
163.1, 154.5, 1443, 1293, 1262, 120.0, 119.2,
113.2, 106.9, 87.5 ppm; IR (KBr) v: 3408 (OH), 2198
(CN)em™ ',
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Table 1. Uncatalyst and solvent-free knoevenagel condensation
reaction at room temperature

£ 1 BREBNTHERSELTRERELAN Knoevenagel 45

ARM
CN
\ CHO
R1Q * <R
2

NC
Solvent-free Ri=\ R,
\_ 7/

Catalyst-free

1 2 rt.,1~4 h 3
Entry Ry R, Time/h Product Yield
14 H CN 2 3a 80
2 4-OCHj CN 2 3b 81
3 4-Br CN 3 3c 85
4 4-NO, CN 1 3d 92
5 4-Cl CN 3 3e 95
6 2-NO, CN 3 3f 89
7 2-OCHj; CN 4 3g 75
8 4-OH CN 3 3h 79
9 2-Cl CN 3 3i 88
10 2-Br CN 3 3j 85
11 3,4-(OCHjs), CN 2 3k 70
12 2-NO, COOEt 3 31 78
13 3-NO, COOEt 2 3m 90
14 4-NO, COOEt 2 3n 94
15 2-OH CN 2 30 80
16 2-OH-5-Br CN 2 3p 89
17 2-OH-5-Cl CN 2 3q 86
18 2-OH-5-NO, CN 1 3r 92
“RIREHN 50°C .
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