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General procedures for Knoevenagel condensations

The aldehyd€0.2 mmol) and the compound with the active methylene group (0.2 mmol) were added to a test
tube followed by the addition of the solvent (ethanol/water 3:7, 0.8 mL). The system was maintain€tC aancb
magnetically stirred until the reaction completed. Téaction progress was monitored by TLC. The products were
obtained by precipitation with cooled water or by extraction with ethyl acetate. The extract was purified by column
chromatography. All the products were characterized by FTIRMSC'H NMR, and**C NMR.

NMR data

5-Benzylidene2,2-dimethyl1,3-dioxane4,6-dione ()
Obtained by extractioH NMR (300 MHz, CDC}) Ui 1.69 (s, 3H), 1.82 (s, 3H), 7.31 (m, 1H), 7.56 (m, 4H),
8.11 (s, 1H);*C NMR (75 MHz, CDC}) 1i28.60, 105.43, 127.87, 128.35, 128.80, 129.01, 171.99, 177.84.

2-BenzylidenelH-indene-1,3-(2H)-dione @)

Obtained by extractiofH NMR (200 MHz, CDCJ) 1 7.51 (m, 3H), 7.81 (m, 2H), 7.89 (s, 1H), 8.00 (m, 2H),
8.43 (m, 2H);"*C NMR (50 MHz, CDCJ) ii 123.33, 128.78, 129.13, 133.04, 133.19, 134.13, 135.21, 135.41, 140.02,
142.90, 146.99, 189.02, 190.29.
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Ethyl 2cyanoe3-phenylacrylate 3)

Obtained by extractiotH NMR (200 MHz, CDC}) i 3.94 (s, 3H), 4.38 (q, 2H} 7.2 Hz), 7.51 (m, 3H), 7.99
(d, 2H,J 6.9 Hz), 8.25 (s, 1H);*C NMR (75 MHz,CDCl) U 14.17, 62.77, 102.95, 115.49, 129.28, 131.07, 131.44,

133.32, 155.10, 162.50.
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Methyl 2-cyane3-phenylacrylate 4)
Obtained by extractiotH NMR (300 MHz, CDCY) ti3.94 (s, 3H), 7.55 (m, 3HY..99 (d, 2H,J 3.0Hz), 8.26 (s,
1H); **C NMR (75 MHz, CDC}) 1153.37, 102.60, 115.40, 129.28, 131.08, 131.41, 133.38, 155.27, 168.12.
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CN
2-Benzylidenemalononitrile5)

Obtained by precipitatio™H NMR (200 MHz, CDC}) © 7.91 (d, 2H,J 7.0 Hz), 7.79 (s, 1H), 7.57 (m, 3H);
B¥c NMR (50 MHz, CDCJ) 1 82.56, 113.62, 112.47, 130.61, 130.77, 134.54, 159.97.
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2-(4-Nitrobenzylidene)malononitrileg)

Obtained by precipitatiotH NMR (200 MHz, CDCJ) 1 8.39 (d, 2H,J 8.8 Hz), 8.07 (d, 2H,) 8.8 Hz), 7.89 (s,
1H); 3C NMR (50 MHz, CDCJ) i187.48, 111.60, 112.64, 131.32, 135.80, 150.33, 156.94.

cI CN
2-(4-Chlorobenzylidene)malononitril&)

Obtained by precipitatiom’H NMR (200 MHz, CDC}) U 7.85 (d, 2H,J 8.6 Hz), 7.74 (s, 1H), 7.52 (d, 2H,
J8.6H2); 3¢ NMR (75 MHz, CDCJ) 183.31, 112.34, 113.44, 129.25, 130.07, 131.84, 141.16, 158.31.
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\O CN
2-(4-Methoxybenzylidene)malononitriles)

Obtained by precipitatiomH NMR (200 MHz, CDCJ) U 7.92 (d, 2H,J 8.8 Hz), 7.66 (s, 1H), 7.02 (d, 2H,
J 8.8 Hz), 3.92 (s, 3H)*C NMR (75 MHz, CDC}) 1i 55.79, 78.55, 113.34, 114.43, 115.12, 124.01, 133.46, 158.89,
164.80.
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2-(4-Dimethylaminobenzylidene)malononitril®)(

Obtained by precipitatiortH NMR (300 MHz, CDCJ) 1 3.14 (s, 6H), 6.68 (d, 2H),9.3Hz), 7.43 (s, 1H), 7.79
(d, 2H,J 9.3Hz); *C NMR (75 MHz, CDC}) i40.02, 71.72, 111.54, 114.87, 115.94, 119.21, 133.72, 154.20, 157.98.
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2-(3-Nitrobenzylidene)malononitrilelQ)
Obtained by extractiontH NMR (200 MHz, CDC}) U 8.67 (s, 1H), 8.48 (dd, 1H] 1.0 Hz), 8.33 (d, 1H,

J7.8Hz), 7.91 (s, 1H), 7.82 (t, 1H] 8.0 Hz); **C NMR (50 MHz, CDCJ) 11 86.75, 111.64, 112.66, 125.59, 128.25,
131.01, 131.98, 134.82, 148.61, 157.01.
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2-(3-Methoxybenzylidene)malononitrilel ()

Obtained by precipitatiotH NMR (300 MHz, CDCJ) 1 3.87 (s, 3H), 7.17 (m, 1H), 7.43 (m, 2H), 7.49 (m, 1H),
7.75 (s, 1H);"*C NMR (75 MHz, CDC}) i 55.53, 82.98, 112.59, 113.64, 114.07, 121.35, 123.90, 130.57, 132.04,
159.86, 160.14.
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2-(2-Nitrobenzylidene)malononitrilelQ)
Obtained by extractiomH NMR (200 MHz, CDC})) i 8.45 (s, 1H), 8.35 (dd, 1H] 1.6 Hz), 7.84 (m, 3H):
3C NMR (50 MHz, CDC}J) 1i88.55, 110.94, 112.19, 125.85, 126.69, 130.45, 133.40, 134.93, 158.75.

2-(2-Methoxybenzylidene)malononitrilel 8)

Obtained by precipitatiomH NMR (300 MHz, CDC}) i 3.93 (s, 3H), 6.99 (d, 1H] 8.4 Hz), 7.07 (t, 1H,
J 7.5Hz), 7.58 (t, 1H,J 8.1 Hz), 8.18 (d, 1H,J 8.1 Hz), 8.30 (s, 1H)®*C NMR (75 MHz, CDC})) i 55.92, 81.43,
111.46, 112.95, 114.29, 120.18, 121.18, 128.85, 136.45, 154.43, 158.91.
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2-(2-Methyl-3-fluorobenzylidene)malononitrileld)

Obtained by extractiotH NMR (300 MHz, CDC}) 1i2.35 (s, 3H), 7.31 (m, 2H), 7.83 (d, 187.8Hz), 8.07 (s,
1H); *C NMR (75 MHz, CDC}) Ui 12.78, 85.87, 113.57, 114.29, 119.28, 121.58, 124.55, 127.50, 138.27, 159.30,
168.46.
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2-(2,4Dimethoxybenzylidene)malononitril@5)

Obtained by precipitatiotH NMR (300 MHz, CDCJ) 113.90 (s, 3H), 3.91 (s, 3H), 6.45 (ds, 1H.4 Hz), 6.60
(dd, 1H,J 2.4 Hz), 8.17 (s, 1H), 8.26 (d, 1H} 9.0 Hz); °C NMR (75 MHz, CDCJ) Ui 55.96, 76.64, 98.03, 106.72,
113.95, 115.14, 130.74, 152.94, 161.20, 166.87.
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2-(4-Hydroxy3-methoxybenzylidene)malononitrileL )

Obtained by extractioH NMR (300 MHz, CDC}J) ti 3.98 (s, 3H), 6.48 (s, 1H), 7.01 (d, 188.4 Hz), 7.32
(dd, 1H,J 2.1 Hz), 7.63 (s, 1H), 7.72 (d, 1H}, 2.1 Hz); *C NMR (75 MHz, CDC}) i 56.19, 78.13, 110.46, 113.58,
114.35, 115.20, 123.95, 128.92, 147.02, 152.11, 159.20.
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2-(4-Hydroxy3,5-dimethoxybenzylidene)malononitrild. 7)
Obtained by extractionH NMR (300 MHz, CDCJ) ti 3.95 (s, 6H), 7.23 (s, 2H), 7.62 (s, 1HJC NMR

(75 MHz, CDC}) 1156.52, 78.57, 108.24, 113.57, 114.29, 122.71, 141.38, 147.30, 159.30.
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2-(1-Naphthylidene)malononitrilel@®)

Obtained by precipitatiotH NMR (300 MHz, CDC})) ti 7.65 (m, 2H), 7.88 (d, 1H] 3.6 Hz), 7.94 (m, 3H),
8.06 @d, 1H,J 1.8 Hz), 8.27 (s, 1H);®®*C NMR (75 MHz, CDC}) Ui 82.19, 112.81, 113.94, 124.14, 127.67, 127.96,
128.48, 129.60, 129.93, 132.55, 134.38, 135.80, 159.64.
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CN
2-(2-Naphthylidene)malononitrilel()

Obtained by precipitatiotH NMR (200 MHz, CDCJ) U 7.93 (m, 5H), 7.62 (m, 2H), 8.28 (s, 1HJC NMR
(50 MHz, CDC}) i 82.18, 112.89, 114.03, 124.18, 127.75, 128.04, 128.53, 129.68, 130.02, 132.60, 134.53, 135.87,
159.79.
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2-(2-Furanylidene)malononitrile2Q)

Obtained by extractiofH NMR (200 MHz, CDCJ) 1i7.79 (s, 1H), 7.50 (s, 1H), 7.34 (d, 1H3.6 Hz), 6.70 (d,
1H, J 2.0Hz); **C NMR (50 MHz, CDC}) 1i77.68, 112.56, 113.76, 114.42, 123.38, 143.04, 148.08, 149.51.
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2-(2-Thiophenylidene)malononitrile2Q)

Obtained by precipitatiotH NMR (200 MHz, CDC}) Ui 7.89 (m, 2H), 7.82 (d, 1H] 3.6 Hz), 7.29 (m, 1H);
3C NMR (50 MHz, CDC}J) 11 78.35, 112.93, 113.77, 129.01, 135.38, 136.90, 138.15, 151.09.
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2-((Benzdd][1,3]dioxok6-yl)methylene)malononitrileZ2)
Obtained by precipitation'H NMR (300 MHz, CDCJ) Ui 6.13 (s, 2H), 6.93 (d, 1H] 8.1 Hz), 7.33 @d, 2H,

J1.5Hz2), 7.60 (s, 1H)C NMR (75 MHz, CDCJ) Ui 79.24, 102.66, 108.25, 109.14, 109.99, 125.59, 130.01, 148.99,
153.44, 158.70.
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CN
2-(Heptanylidene)malononitrile2@)
Obtained by extractiotH NMR (200 MHz, CDC}) 11 1.00 (s, 3H), 1.55 (m, 8H), 7.34 (q, 287.8Hz), 7.34 (t,
1H, J 8.0 HZ); *°C NMR (50 MHz, CDC}) Ui 13.96, 22.39, 27.53, 28.74, 31.27, 32.98, 89.78, 110.54, 112.14, 110.94,
169.99.
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2-((Pyridine3-yl)methylene)malononitrile34)

Obtained by extractiotH NMR (300 MHz, CDCJ) &i 7.50 (m, 1H), 7.84 (s, 1H), 8.45 (m, 1H), 8.80 (dd, 1H,
J1.6Hz), 8.88 (ds, 1HJ 2.4H2z); B¥C NMR (50 MHz, CDCJ) 11 88.55, 113.57, 114.55, 122.04, 130.45, 132.42, 147.74,
151.53, 158.75.
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2-((Pyridine4-yl)methylene)malononitrileZ5)
Obtained by extractiomH NMR (300 MHz, CDC)) i 7.68 (d, 2H,J 6.0 Hz), 7.79 (s

J6.2Hz); *C NMR (50 MHz, CDC}) 1189.25, 112.56, 113.76, 123.38, 148.08, 151.70, 163.40.

, 1H), 8.87 (d, 2H,
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Figure S1 *H NMR spectrum (300 MHz, CDg)l of compoundL.
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Figure S3 *H NMR spectrum (200 MHz, CD@)l of compound.
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Figure S4 **C NMR spectrum (50 MHz, CDg)l of compound?.
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Figure S5 *H NMR spectrum (200 MHz, CDg)l of compound.
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Figure S7.'"H NMR spectrum(300 MHz, CDC}) of compound.
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Figure SQ *H NMR spectrum (200 MHz, CDg)l of compoundb.
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Figure S11 'H NMR spectrum (200Hz, CDCL) of compoundb.
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Figure S13 'H NMR spectrum (200 MHz, CDg)lof compound.
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Figure S16 *C NMR spectrum (75 MHz, CDg)l of compound.
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Figure S17 *H NMR spectrum (300 MHz, CDg)l of compound.
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Figure S18 *C NMR spectrum (75 MHz, CDg)l of compound.
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Figure S19 'H NMR spectrum (200 MHzZCDCls) of compoundLO.
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Figure S21 'H NMR spectrum (300 MHz, CDg)lof compoundL 1.



160,14

159.86
132,04
130,57
—123.90
—121.35
114.07
11364
112,59

~——82.98
55,53

<
L
Y

CHCly

CN

CN

A o

T T T T T T T
160 150 140 130 120 110 100 90 a0 70 60 50

T T T T T T T
230 220 210 200 190 180 170
f1 (ppm)

Figure S22 *C NMR spectrum (75 MHz, CDg)l of compoundL1.
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Figure S23 'H NMR spectrum (200 MHzZCDCls) of compoundl2.
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Figure S24 *C NMR spectrum (50 MHz, CDg)l of compoundl2.
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Figure S25 'H NMR spectrum (300 MHz, CDg)lof compoundl3.



Figure S26 *C NMR spectrum (75 MHz, CDg)l of compoundl3.

Figure S27 'H NMR spectrum (300 MHzZCDCls) of compoundl4.



