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Abstract


A cascade Knoevenagel condensation–reduction approach, which was carried out in water, has been reported. Using Hantzsch esters as reducing agent, under the promotion of base, a variety of reduced Knoevenagel adducts could be easily prepared by direct alkylation of malononitrile, ethyl 2-cyanoacetate, and 2-(4-nitrophenyl)acetonitrile, respectively. Meanwhile, a gram-scale synthesis of the protocol was also realized with excellent isolated yield.
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The crude mixture was purified by column chromatography using PE–CH2Cl2 (3:1) to yield 3bl as colorless oil. 1H NMR (400 MHz, CDCl3): δ = 1.33 (t, J = 7.12 Hz, 3 H), 3.26–3.38 (m, 2 H), 3.85 (dd, J = 6.20, 7.84 Hz, 1 H), 4.30 (q, J = 7.12 Hz, 2 H), 6.27 (d, J = 3.08 Hz, 1 H), 6.35 (t, J = 2.84 Hz, 1 H), 7.39 (s, 1 H).
3-(Furan-2-yl)-2-(4-nitrophenyl)propanenitrile (3cl)
The crude mixture was purified by column chromatography using PE–EtOAc (10:1) to yield 3ci as white solid. 1H NMR (400 MHz, CDCl3): δ = 3.21 (dd, J = 7.12, 14.88 Hz, 1 H), 3.36 (dd, J = 7.44, 14.88 Hz, 1 H), 4.31 (t, J = 7.28 Hz, 1 H), 6.11 (d, J = 3.16 Hz, 1 H), 6.31 (t, J = 3.00 Hz, 1 H), 7.37 (d, J = 1.32 Hz, 1 H), 7.45 (d, J = 8.40 Hz, 2 H), 8.22 (d, J = 8.40 Hz, 2 H). 
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