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The green and efficient three-component reaction between aromatic and heteroaromatic
aldehydes, S-ketoesters (ethyl acetoacetate and ethyl benzoylacetate) and hydroxylamine
hydrochloride in water and under natural sunlight leads to the formation of various
derivatives of 4-arylidene-isoxazole-5(4H)-ones. In this reaction, natural sunlight was
used outdoors as a green, cheap, clean, available, safe and non-toxic source of energy. The
reactions were carried out in Damghan under sunlight. In this synthetic method using
sunlight, the heterocyclization reaction was performed with simple tools and without the
use of special equipment. In this three-component reaction, 4-arylidene-isoxazole-5(4H)-
ones were synthesized in a range of 17-40 minutes and with yields ranging from 89-97%.
The advantages of this suitable and green method can be mentioned abundant sunlight or
low-energy visible light as an energy source, no environmental pollution, very mild
reaction conditions, simplicity of the reaction method, easy separation, no use of organic
solvents and catalysts. Some compounds were tested for antibacterial activity using
Staphylococcus aureus and Escherichia coli by disk diffusion method. Some synthesized
compounds have good antibacterial activity. The antibacterial activity of synthesized
heterocycles is higher against Escherichia coli.
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2-3-1. 4-(4-(Dimethylamino)benzylidene)-3-methylisoxazol-5(4H)-one (4b)

'H NMR (300 MHz, DMSO-dg): 6 2.23 (s, 3H, CHs), 3.16 (s, 6H, N(CHj3),), 6.88 (d, J = 9.3 Hz, 2H,
ArH), 7.64 (s, 1H, H-vinyl), 8.48 (d, J = 9.0 Hz, 2H, ArH); *C NMR (75 MHz, DMSO-dg): 6 11.8
(CHs), 40.2 (N(CHs3)2), 109.5, 112.1, 121.5, 138.1, 150.9, 154.8 (Car-N), 162.6 (C=N), 170.3 (C=0).

2-3-2. 4-(3-Hydroxybenzylidene)-3-methylisoxazol-5(4H)-one (4e)

'H NMR (300 MHz, DMSO-dg): 6 2.29 (s, 3H, CH3), 7.07-7.10 (m, 1H, Ar-H), 7.39 (t, J = 9.0 Hz, 1H,
Ar-H), 7.81-7.84 (m, 2H, Ar-H, H-vinyl), 7.95 (t, J = 3.0 Hz, 1H, Ar-H), 9.92 (s, 1H, OH); 3C NMR
(75 MHz, DMSO-dg): 6 11.7 (CH3), 118.9, 119.9, 121.9, 125.8, 130.3, 134.1, 152.4, 157.9 (Ca-OH),
162.7 (C=N), 168.2 (C=0).

2-3-3. 4-(4-Ethoxybenzylidene)-3-methylisoxazol-5(4H)-one (49)

'H NMR (300 MHz, DMSO-dg) 6 1.38 (t, J = 6.9 Hz, 3H, CHsCH?>), 2.26 (s, 3H, CHs), 4.18 (g, J = 6.9
Hz,2H, CH;0), 7.11 (d, J = 9.0 Hz, 2H, Ar-H), 7.81 (s, 1H, H-vinyl), 8.49 (d, J = 9.0 Hz, 2H, Ar-H);
3C NMR (75 MHz, DMSO-dg) § 11.7 (CHs), 14.9 (CH3CH,), 64.4 (CH-0), 115.4, 115.5, 126.1, 137.4,
151.6, 162.7 (Ca-OCHy), 164.1 (C=N), 169.1 (C=0).

2-3-4. 4-(3,4-Dimethoxybenzylidene)-3-methylisoxazol-5(4H)-one (4i)

'H NMR (300 MHz, DMSO-ds): 6 2.29 (s, 3H, CHs), 3.86 (s, 3H, OCHs), 3.93 (s, 3H, OCHs3), 7.22 (d,
J =9.0 Hz, 1H, Ar-H), 7.87 (s, 1H, Ar-H), 8.03 (d, J = 9.0 Hz, 1H, Ar-H), 8.51 (s, 1H, H-vinyl) 3C

\YY
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NMR (75 MHz, DMSO-ds): 6 11.8 (CH3), 55.9 (OCH3), 56.5 (OCH3), 112.1, 115.5, 116.1, 126.5, 131.5,
148.8, 152.2 (Car-O), 154.8 (Car-O), 162.8 (C=N), 169.3 (C=0).

2-3-5. 3-Methyl-4-(thiophen-2-ylmethylene)isoxazol-5(4H)-one (4k)

'H NMR (300 MHz, DMSO-ds): 6 2.29 (s, 3H, CH3), 7.39-7.42 (m, 1H, Ar-H), 8.24 (d, J = 3.0 Hz, 1H,
Ar-H), 8.27 (s, 1H, H-vinyl), 8.34 (d, J = 6.0 Hz, 1H, Ar-H); °C NMR (75 MHz, DMSO-dq): J 11.6
(CHs), 113.5,129.5, 136.7, 141.6, 142.1, 143.5, 162.1 (C=N), 169.0 (C=0).

2-3-6. 4-(4-(Methylthio)benzylidene)-3-phenylisoxazol-5(4H)-one (4m)

'H NMR (300 MHz, DMSO-dg): 6 2.61 (s, 3H, SCH3), 7.45 (d, J = 6.0 Hz, 2H, Ar-H), 7.66-7.77 (m,
6H, Ar-H, H-vinyl), 8.41 (d, J = 6.0 Hz, 2H, Ar-H); 3C NMR (75 MHz, DMSO-de): 6 14.3 (SCHa),
116.4,117.6, 125.3, 129.1, 129.3, 129.7, 131.4, 134.9, 138.5, 153.2, 164.8, 169.5.

2-3-7. 4-(4-Ethoxybenzylidene)-3-phenylisoxazol-5(4H)-one (4n)

'H NMR (300 MHz, DMSO-dg) 6 1.38 (t, J = 6.9 Hz, 3H, CH3), 4.21 (g, J = 6.9 Hz, 2H, OCH,), 7.13
(d, J=9.0 Hz, 2H, Ar-H), 7.63-7.72 (m, 5H, Ar-H), 7.74 (s, 1H, H-vinyl), 8.51 (d, J = 9.0 Hz, 2H, Ar-
H); *C NMR (75 MHz, DMSO-ds) 6 14.9 (CHs), 64.5 (OCH>), 114.5, 115.4, 126.0, 127.8, 129.3, 129.7,
131.3, 137.9, 153.5, 164.4 (Car-O), 164.7 (C=N), 169.2 (C=0).

2-3-8. 4-(4-Hydroxy-3-methoxybenzylidene)-3-phenylisoxazol-5(4H)-one (40)

'H NMR (300 MHz, DMSO-de): 6 3.96 (s, 3H, OCHs), 6.94 (d, J = 9.0, 1H, Ar-H), 7.59-7.67 (m, 6H,
Ar-H, H-vinyl), 7.89 (dd, J = 3.0, 9.0 Hz, 1H, Ar-H), 8.49 (d, J = 3.0 Hz, 1H, Ar-H), 10.90 (s, 1H, OH);
13C NMR (75 MHz, DMSO-ds): 6 56.1 (OCHs), 113.1, 116.3, 117.6, 125.4, 128.0, 129.3, 129.6, 131.2,
132.6, 147.9, 153.9 (Car-OCHpg), 154.8 (Ca-OH), 164.8 (C=N), 169.5 (C=0).

2-3-9. 4-(3,4-Dimethoxybenzylidene)-3-phenylisoxazol-5(4H)-one (4p)

'H NMR (300 MHz, DMSO-ds): & 3.85 (s, 3H, OCH3), 3.92 (s, 3H, OCHj3), 7.19 (d, J = 9.0 Hz, 1H,
Ar-H), 7.63-7.73 (m, 6H, Ar-H, H-vinyl), 8.02 (dd, J = 3.0, 9.0 Hz, 1H, Ar-H), 8.45 (d, J = 3.0 Hz, 1H,
Ar-H); C NMR (75 MHz, DMSO-dg):  56.0 (OCHs3), 56.5 (OCHs), 112.0, 114.5, 116.5, 126.3, 127.8,
129.3,129.7, 131.3, 131.9, 148.8, 153.9 (Car-O), 155.2 (Car-O), 164.7 (C=N, 169.3 (C=0).

2-3-10. 3-Phenyl-4-(3,4,5-trimethoxybenzylidene)isoxazol-5(4H)-one (4q)

'H NMR (300 MHz, DMSO-de): 6 3.86 (s, 9H, OCHj), 7.67-7-76 (m, 6H, H-vinyl, Ar-H), 8.00 (s, 2H,
Ar-H); C NMR (75 MHz, DMSO-ds):  56.5 (OCHs3), 60.9 (OCH3), 112.8, 116.5, 127.6, 128.7, 129.3,
129.7,131.4, 143.7, 152.8 (Car-O), 153.9 (Car-O), 164.6 (C=N), 168.9 (C=0).

2-3-11. 4-(2-Hydroxy-3-methoxybenzylidene)-3-phenylisoxazol-5(4H)-one (4r)

'H NMR (300 MHz, DMSO-dg): 6 3.86 (s, 3H, OCHj3), 6.95 (dd, J = 8.1 Hz, 1H, Ar-H), 7.27 (d, J =
7.8 Hz, 1H, Ar-H), 7.63-7.71 (m, 5H, Ar-H), 8.21 (s, 1H, H-vinyl), 8.43 (dd, J = 8.1 Hz, 1H, Ar-H),
10.26 (s, 1H, OH); 3C NMR (75 MHz, DMSO-ds): 56.7 (OCHj), 116.2, 118.5, 119.2, 120.4, 124.1,
127.8,129.3, 129.7, 131.5, 147.5, 148.2, 150.2, 164.9 (C=N), 168.7 (C=0).
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